THE HEALTHCARE INFORMATION FOR PATIENT
REFERRAL

Miss Veerawan Aumpanseang

A Dissertation Submitted in Partial Fulfillment of the Requirements
for the Degree of Doctor of Philosophy in Logistics and Supply Chain
Management
Inter-Department of Logistics Management
GRADUATE SCHOOL
Chulalongkorn University
Academic Year 2021
Copyright of Chulalongkorn University



Poyamugunmdmsumsdiaegd e

a U

UY.A.952558 OIWHLAS

a a o’dyd 1 % Y a a v A

IneiwustiudiunilsvesmsAnmmamangaslSyanInemnans qug tuda

a @ a A J 1 a @ a A J

mandnmsiems lavaanduaz Taglmu  anenyniyimsiamsau ladadnd
Vadiaineds waensalum1Ine1as

Hmsenun 2564

4
AVANTUDIYWIAN ﬂﬁﬂiﬁJ‘Vﬂ My



Thesis Title THE HEALTHCARE INFORMATION FOR PATIENT

REFERRAL
By Miss Veerawan Aumpanseang
Field of Study Logistics and Supply Chain Management
Thesis Advisor Professor KAMONCHANOK
SUTHIWARTNARUEPUT, Ph.D.
Thesis Co Advisor Associate Professor PONGSA

PORNCHAIWISESKUL, Ph.D.

Accepted by the GRADUATE SCHOOL, Chulalongkorn University in
Partial Fulfillment of the Requirement for the Doctor of Philosophy

Dean of the GRADUATE
"""""""""""""""""""""""""""" SCHOOL
(Associate Professor YOOTTHANA
CHUPPUNNARAT, Ph.D.)

DISSERTATION COMMITTEE
Chairman

(Associate Professor MANOJ LOHATEPANONT,
Sc.D.)
Thesis Advisor

(Professor KAMONCHANOK
SUTHIWARTNARUEPUT, Ph.D.)
Thesis Co-Advisor

(Associate Professor PONGSA
PORNCHAIWISESKUL, Ph.D.)
Examiner

(Associate Professor CHACKRIT DUANGPHASTRA,
Ph.D.)
Examiner

(Assistant Professor TARTAT MOKKHAMAKKUL,
Ph.D)
External Examiner

(Assistant Professor Woraphat Ratta-apha, Ph.D.)



352550 S1iunas © Jeyaduguaiwdimiumsdededibe. ( THE HEALTHCARE
INFORMATION FOR PATIENT REFERRAL) o.iffauindn : ft. as.nuamun

gnimugyal, 0.11U5nB15w | 5. as.em witediAuna

v k4
szuusanifdoudoyaguninluibytuiu wun Gdedifeuazqlassademsduiluausiuiusenii

P ' Y o ' Ay v Y =2 Y Au Ao
ADIUNYIVD 1uﬁﬁ1ﬂﬂ1u LYU ﬂTiiﬂf‘ﬂiWUWﬂiﬁ1Qﬂ Llﬁ$i$8313aTV]ﬂﬂuslﬂQil1ﬂcluﬂ'lﬂélﬂﬂﬂéllf)y'ﬁ N13IVYUY

o

agszaadiitednsn 1.) Tsvidudedifadem s iamuulomemadlanenana/asudoya 2.) mssuun

1 1 £
sziandoyandridy vazausadlamenandeuldnieldszvumsdesedihelulszmalneg  Tasamideiiianpus

Ao X o Ao A Aw A a a o ' o
VIINITIVYUUUNTUNTIU cdﬁqmmi’mmwﬂmmw Lla$ﬂ1§"c]i]ﬂl"lﬁﬂiﬂ1mﬂ1Gl%l'JlﬂiTgﬁ‘{ll'ﬂy,ﬁ‘i'JiJﬂu
aw oy oo Ad Y o o A wa = v ' ' oA
WANIIIVYNUN °1Ji]i)ﬂmtﬂummmﬂiumiﬂgummuTﬂmammamﬂaauﬂlayaqmmwuazmwammuji’muﬂ“lumi

Waweuana/aoudeyaszriteamuwerinaluszuumsdidefiheluilagiu Uszneudie Tasedumaiia Jedediu

v &

a o o Y v v A A a P4 aa v 3 o o o A
IATHIND ’]Jﬂi]flﬁnuuiﬂ‘UTU L!ﬁ:ﬁ‘ﬂi}ﬂﬂﬂ1uﬂ§]ﬂu1ﬂ‘ﬂ!ﬂﬂ'ﬁlﬂ\1 "'If\iWﬁﬂTi'JLﬂﬂzW‘Vnﬂﬁﬂmlﬁ@Nle,ﬁu'ﬂ m 41Jm1&1u

E
| o a ' = ' o g
musodawaniluduan  uazauaemsitlame Gil’ﬂy.ﬁix WINTDIUNYI1UID 5’)“5\1ﬂ1ﬁ]1ﬂu1@]5§1u1uﬂ1ﬁ] ANy Lag

o A

~ o I Y Y o a = oA A ' 9 & 9 Y o q 9
ITUVVIMIIANU VDY a maamumamﬂ@mmﬂmﬂmm"luﬂﬂwqumwmwammwmmmg’uﬂummmsuay,a ’tﬂﬁ]‘ﬂﬂ‘ﬂ

o ¥ = g a o Y a ) vy £ g ' aaa
VUADUM TLVTIOIVDY AN Y UFOU Llﬁgﬂﬂizuﬂuﬂ151°}f§$Elgl,"]ﬁ‘nﬂﬂuélﬂ\unﬂ mﬂlﬂu@ﬂﬁiiﬂﬁﬂﬂW5ﬂ§]ﬂﬂﬂ1uuiﬂUWEJ

v
aw

o awad g ) S v o ) P
sazmaiannumalfianihunasgivvesdszma  uenaimiumsdsed ldaueuamematlamedoyalas ] dutia
1y = v v o Pl v 7Y v o
vavdeyasenily 3 Uszian sznoudny deyasumezuedihe Jeyalasumndfdizernguazdeyanll ms

' q 9 & & o TR
wivlszindeyatiovawnsmlSulduingiuluszozusnveamsiandeyaniasgiul uszvodasedihovestsz ina

9 ' 9
Ineldstalunsaimsdadesin’yl sazmsderelunsainmiy  wamsaseienuihuils: Tesid wuToineassugy Ao

' a A = v o 9 a s o o '
‘Viu’JUQTuHNquJ‘lﬂU Llﬁxﬁmﬂ?%ﬂﬂﬂﬁ@ﬁﬂTiWﬁﬂﬂuiﬂLﬂﬂuTﬂﬁﬁTu%ﬂQﬁqﬂlﬂ1Wﬁ1WﬁUigUUﬂTiﬁ\iﬂ@éﬂ?ﬂiu

9

v
o o awa o ~ , < a A a
seaulszina 5’33J1’NLL1!’J“I/H\T1J§]‘]JG]ﬂEﬂ\1 Uﬂi%ﬂ‘UfﬂiLsi,haﬂﬂﬁfﬂiﬁTmiﬂ! qleULﬁE]EJNi’JﬂHl uazUseansa Lﬁ’f]

' A A 4 o 9 '
AAUATUAUNIWUYDIVIN TAIFTITUFY ngL‘l’d‘l’t’)ﬂfnMNUﬂQﬂ1uQ’“Uﬂ"IWEU’0\ﬁJ§$ 5 hutlse L‘V]ﬁ@l'ﬂ‘l‘ﬂ

a q/ a a o 1 A A aa
MmN mssams lavadanduaz Tggmu AVITTDOFDTITA +evvvrereeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeeeeenes
msdnwn 2564 AMUT0WD 0. AUTAHINED eeeeereeeeeeeeiieeeeeeeees

A A = '
ANYUDYD ﬂ.ﬂlﬁﬂ‘ﬂ153u Ceteeeteateenitatenatenteannan



# #5987797120 : MAJOR LOGISTICS AND SUPPLY CHAIN MANAGEMENT

KEYWOR  Healthcare Information, Patient Referral Systems, Data Sharing,

D: Data Categorization
Veerawan Aumpanseang : THE HEALTHCARE INFORMATION FOR
PATIENT REFERRAL. Advisor: Prof. KAMONCHANOK
SUTHIWARTNARUEPUT, Ph.D. Co-advisor: Assoc. Prof. PONGSA
PORNCHAIWISESKUL, Ph.D.

Despite the cooperative sharing of Health Information Exchange (HIE),
various distinct limitations and barriers are found, i.e., substantial time and resources
are being used to achieve health information. This paper aims to investigate the limits
of healthcare information sharing policy implementation and assorts the critical and
shareable set of relevant healthcare information to patient referral systems in
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CHAPTERI
INTRODUCTION

Health information exchange (HIE) is the electronic transfer of health-related
information between organizations or healthcare providers e.g., patient and medical
information (Akhlag et al.,2016; Esmaeilzadeh & Sambasivan,2016). HIE has several
benefits, including improving care coordination and healthcare quality, explicitly
enhancing patient safety by reducing medication and medical errors, and eliminating
redundant or unnecessary testing, handling, and paperwork (Brian E. Dixon,2016;
Lengel etal.,2020). Given the broad spectrum of benefits, Health information systems
at both national and international levels play an essential role in ensuring that
trustworthy and well-timed health information is obtainable for operational and
strategic decision making inside and outside the health sector (Frisse et al.,2012).

At present, there are several forms of transaction for health information
exchange to facilitate access to and retrieval of clinical data by patients and healthcare
providers, also securely sharing a patient’s vital medical information electronically, for
instance, directed exchange with accessibility and wvisibility to patient information
between care providers to support coordinated care in patient referral systems. On the
contrary, the query-based discussion could be applied to deliver unplanned care. The
purpose is to enhance the ability of care providers to find or request information about
patients from other persons or institutions, i.e., in emergency cases (Williams et
al.,2012; Ancker et al.,2012; Campion et al., 2013).

Some distinct limitations and barriers are found despite the cooperative health
information exchange. For example, electronic data in the prevailing Electronic Health
Records (EHR) systems come from multiple sources in different interfaces, technical
specifications, and capabilities. It makes interoperability a significant challenge since
substantial time and resources are being used to achieve health information. In addition,
Healthcare Information sharing seems to be asymmetric, which has been envisaged
from inadequate information sharing between healthcare organizations under concerted
consent management (Jermsittiparsert et al., 2019; Spanakis et al.,2021). Likewise,

some patient information is required to be disclosed. The benefits of medical data



sharing for patient care and other secondary purposes may be perceived to be harmful.
The most significant ethical concerns about breaches of confidentiality have arisen in
situations i which third parties are nvolved during the patient’s referral processes.

For the Healthcare industry, interoperability is critical in adopting or
implementing integrated health information systems (H. Kondylakis et al.,2020).
Considering healthcare information that needs to be shared effectively, covering its
traceability to provide visibility in the healthcare system, standard practice for health
information exchange would establish interoperability between various organizations
and systems. As a consequence of this, collecting and storing the patients and medical
data is essential in healthcare. Meanwhile, securely distributing information has
become aglobal healthcare challenge (P. Bogaert et al., 2021). Therefore, the ability to
access, share, a reveal should be performed with the standards, policies, and technology
to initiate all forms of health information exchange.

The purpose of this paper will seek to investigate the limitations and barriers of
healthcare information sharing for patient referrals. In addition, the study aims to
explore the critical and shareable set of relevant healthcare information to the treatment
process between different health services providers for patients’ prosperity. The
findings of this paper will be beneficial to stakeholders interested in the effort to achieve

meaningful use, facilitating the implementation and adoption of EHRs, and HIE.

Research Objectives

This paper will, therefore, seek to explore and investigate the following;

1. To investigate the causal effect of healthcare information sharing for patient
referral.

2. To explore the critical and sharable set of relevant healthcare information to
treatment process between different health services providers for health service

receivers’ prosperity.

Research Questions

Based on the problem statement mentioned before, the following questions are

constructed;



1. What is the causal and effect relationship for interoperability in healthcare
information sharing? What are the solutions to handle disputes?
2. What crucial healthcare information is most needed and sharable through

electronic records for seamless patient transferring?

Contribution of this study

This paper attempts to generate standard healthcare information for patients’
referrals. The expected outcome is to accelerate healthcare accessibility and reduce
mortality by manipulating and sharing patients’ health records to increase
interoperability between caregivers, hospitals, and other medical stakeholders in
providing consistent medical records without mfringing patients’ privacy while keeping

an upsurge of trust between health services providers.

The Scope of Study and Limitation

The coverage of this study is in developing interoperability between different
caregivers, i.e., physicians, nurses, pharmacists, medical technicians, and hospitals in
healthcare information sharing in patients’ referrals, especially emergency or injury
cases, to generate a trustable and permanent way. Besides, this study will enlighten
research participants’ information sharing for clinical research, in which informed
consent is also required.

This study is limited to information sharing in other parts of the Healthcare

supply chain, i.e., producers, products, and fiscal intermediaries.



CHAPTER I
LITERATURE REVIEW

2.1 Current Problem for Health information exchange

The health information exchange (HIE) will facilitate any related work,
beginning the health information integration. HIE refers to the technologies, standards,
and governance that enable the electronic exchange and transfer of clinical and
administrative information between the information systems of various health care
stakeholders. In this connection, interoperability is essential to patient care as vital
patient data should be available and shared with the right people at the right time and
place, leading to more minor medical errors, unnecessary tests, and more efficient
decision-making. Besides, the information should be comprehensive, integrated, and of
good quality to meet the requirement of both healthcare services and public health
functions. Although the patients as consumers and healthcare professionals as
caregivers play the most crucial role in managing their health information, one of the
most significant patient safety risks is inaccurate patient information and the matching
within and across EHRs and hospitals (Sittig et al, 2018). Likewise, ineffective
healthcare information management systems could lead to long waiting times before
receiving healthcare services for patients, which involves safety (Ondieki etal., 2017).
Itis important to note that the demand for healthcare information is significantly rising,
especially in unforeseen and emergent circumstances. For instance, a robust set of
patient identifiers to support automated patient identity matching, and workflow
integration in a growing epidemic (Cummins MR et al.,2020)

Indeed, the health information standard is quite complex, and the relevant issue
of interoperability among healthcare stakeholders is not trivial. Apart from healthcare
organizations, patients are seen as crucial stakeholders and beneficiaries of HIE.
Therefore, patient engagement is an essential component and requires enhanceme nt
(Esmaeilzadeh et al.,2021). Recently, Blockchain has been extensively applied as an
emerging supportive technology for the healthcare information domain to support the
data transfer transaction with integrity, authenticity, and transparency but remains
challenging in applications due to additional complexity and management cost

(Spanakis et al.,2021). Many health IT projects, regardless of the size, in many



countries failed as health 1T services and applications are not successfully
interoperable. Information exchange seems difficult to achieve in the healthcare system
due to the absence of standards. The lack of standards creates a barrier for people to
effectively collaborate and cause a limitation to data sharing across systems in the
interpretation phase (Kijsanayotin,2016). Despite many international standards being
developed and ready for implementation, health Information standard implementation
takes time and investment. Significantly, countries need to seek and understand the
most appropriate measure and apply and tailor the means to suit the country's specific
context. In Thailand, though the government agencies are actively preparing their
organization to be e-government to provide a better service, the investment in
information systems and interoperability primarily related to health information
standards seems insufficient. Some pilot projects under e-government have been
implemented; however, the transformation has been under apathy for four main
reasons: unavailable of national data standards, lack of best practices to follow, unclear
guidelines for how to start and monitor the project, and there is no proactive mindset
(Kawtrakul et al., 2011).

To conclude, the above statement implied that lack of interoperability,
improving health literacy, and health data standards could be significant challenges in

Thai health information systems development.

2.2 Thailand Healthcare Supply Chain and Information Sharing
The World Health Organization (WHO) has defined health as: "a state of

complete physical, mental and social well-being and not merely the absence of disease
or illness or infirmity.” Whereas the National Health Act B.E.2550 (A.D.2007) (cited
in Kunakornvong, W.& Ngaosri, K, 2020) stated, "Health" refers to the state of a human
being which is perfect in physical, mental, spiritual, and social aspects, all of which are
holistic in balance. Public health service means any services related to health
promotion, control of diseases and health hazards, diagnosis and treatment of illness,
and rehabilitation of person, family, and community. Generally, Health is one of the
most essential for all human beings since it is defined as the set of goods and services
that patients receive according to their anticipated impact on health status (Jantavongso,

2015). Healthcare would shelter the caregiving process comprised of prevention,



diagnosis, and treatment of disease, illness, injury, and other physical and mental
impairments in people. Thus, the speed of transactions in the healthcare environment is
vital. The healthcare supply chain generally consists of five major players;
manufacturers, distributors, healthcare providers, patients, and payers (Mustaffa &
Potter,2009; Kritchanchai & Muangchoo, 2015). Likewise, a deficiency of information
sharing, cooperation, and trust among the members of the healthcare supply chain is
found.

From the literature review, Health Information Systems are one of the essential
six building blocks of a health system (WHO, 2010). Notably, well-functioning health
information systems could ensure the production, analysis, dissemination, and use of
reliable and timely information on Health determining factors, healthcare performance,
and patient's health status (Manyazewal,2017). Furthermore, having a consolidated
healthcare system, healthcare data of the authorized facilities would be ideally collected
and pooled at the competent body that acts as the facilities’ owner and is also responsible
for the public health system. At present, the implementing law requires all health
facilities to submit reports and information to the governing body. However, there is a
lack of solid commitment from healthcare stakeholders and other public health facilities
because they have never been forced by the authority to comply with the law
(Sakunphanit,2006).

Although the healthcare supply chain is considered a network worked
constellation, the members comprise doctors, consultants, specialists, and hospitals;
nonetheless, the degree of supply chain profit-oriented is inferior among almost all
members in the healthcare supply chain. They act in a more fragmented manner, delay
responding to the other members' requirements. Correspondingly, the performance of
the healthcare sector, ie., cost reduction and increasing service quality and
accessibility, should be improved; supply chain management would be one contributor.
Supply chain performance would be demonstrated with five dimensions: flexibility,
Integration, Responsiveness towards the patients, Performance of the physician, and
Quality of partnerships. These dimensions will be considered for developing an
integrated model (Ramakrishna,2018).

The healthcare system in Thailand is considered a public-private mix for

financing and providing health care. The Ministry of Public Health (MoPH) possesses



the majority of public settings distributed at the national level, including health centers,
community hospitals, general hospitals, and regional hospitals. The private sector plays
a dominant role in Bangkok and its propinquity, especially private hospitals, having
43% of total private hospital beds (Tejativaddhana et al, 2018; Syed Mohamed et
al.,2012). While Thailand has made significant progress in financing and providing
health care to almost all of its population, migrants remain underserved. Road traffic
deaths and injuries are an ongoing tragedy and a growing threat (WHO Country
Cooperation Strategy, Thailand (2017-2021)). Travel and emergency care would be
early target applications of healthcare information sharing as it could happen when the
patients unintentionally seek care from new providers (Yongmin et al, 2003).
Therefore, standardization of healthcare information should be executed to provide
better care services inpatient referrals, particularly in emergency or injuries cases. The
implementation of electronic data interchange (EDI) in the healthcare supply chain
(HSC) in Thailand has been relatively passive, compared to the manufacturing sector
due to the adoption of EDI to facilitate interoperability between HSC partners, mostly
encountered with regulatory hurdles and privacy concerns. Whereas all stakeholders in
the healthcare supply chain need accurate and consistent information to efficiently
respond to the demand and support in both clinical and logistics activities.
(Kritchanchai et al.,2019).

2.3 Policies Guideline and implementation in Thailand
In 2013, the World Health Assembly (WHA) 66.24 resolution urged member

states to prepare a road map to implement eHealth and health data standards at national
and sub-national levels. Moreover, the policies development and legislative
mechanisms need to ensure compliance with eHealth and health data standards
(WHO,2013).

Concerning the 20-Year National Strategic Plan for Public Health 2017-2026
(cited in Wongsuttilert A & Kunnapapdeelert S.,2021), the Ministry of Public Health
has set out a vision to become “a key health agency that mobilizes public and social
engagement for the health and well-being of Thai people”. The implementation plan
has been divided into four five-year phases — namely, Phase 1(2017-2021): System
Reform; Phase 2 (2022-2026): System Strengthening Efforts; Phase 3 (2027-2031):



Moving toward Sustainability; and Phase 4 (2032-2036): Becoming one of the top three
countries in Asia (with best healthcare system). Once the implementation of the national
strategy is accomplished, in reaching to goal of “Healthier People - Happier Health
Care Workers- Sustainable Health System.” Driven by a mission to develop and
maintain a multi-sectoral engagement-based and sustainable healthcare system
(Twenty-Year National Strategic Plan for Public Health,2018).

While the eHealth Strategy in Thailand, Ministry of Public Health (2017 —
2026), eHealth is defined as the development of interconnected health systems to
enhance the use of computational technologies and analysis techniques, intelligent
devices, and communication media to support healthcare professionals and patients on
health care services and related risks management, as well as promote health and well-
being. Referring to the WHO eHealth concept (2016) and the International
Telecommunication Union (ITU), which focuses on public health by providing
information and communication technology to help people get healthy, fair, and safe
health services. In addition, the WHO-ITU National eHealth Strategy toolkit identifies
important seven-building components composed of

* leadership and governance

* strategy and investment

* legislation policy and compliance

* workforce

* infrastructure

* services and applications

* standards and interoperability

Driving the operation of the health service system effectively, interoperability
of various health information systems and health data standards are essential for
comprehensive and integrated health information, which is primitive for actual decision
making of all health-related stakeholders. Besides, the standards will enable consistent
and accurate collection and exchange of health information across health systems and
services (Gohwong, S.G.,2018).

Principally, health information standards deliver a common language, which
could enable interoperability between systems. Some health data standards in Thailand

have been developed, adopted, and implemented recently. These include the citizen ID



system, the health provider facility 1D system, standard data sets for reporting and
insurance reimbursement systems, and the International Classification of Diseases
(ICD). On the contrary, the current standards seem inadequate and unable to support
information exchange of administrative and clinical data and Electronic Health Records
(EHR). Furthermore, though there are healthcare utilization databases for each health
insurance scheme, it is solely used for financial management, such as budget allocation
and providers. The limitation remains on using databases to monitor the system’s
performance and is still under further development (Limwattananon et al.,2009; Syed
Mohamed et al., 2012). Consequently, the nonexistence of interoperability and health
data standards becomes one of the significant challenges for health information systems
development in Thailand. Noticeably, information standards would implicitly be the
foundations of interoperability for healthcare information exchange.

As mentioned above, Thailand had adopted, modified, and extended the WHO
ICD 10 international to ICD 10 TM (Thai Modification). The ICD10 -TM and ICD9-
CM (Clinical Modification) usage codes diagnosis and health service intervention. In
addition, the two national health minimal standard data set developed for administrative
purposes include 1) standard data set for health insurance, known asthe 12-file data set,
and 2) standard data set for the health center, known as the 18-file data set. They have
mainly been used for health insurance payments and healthcare activities reports
(Kijsanayotin,2008; Kijsanayotin et al.,2010). In conclusion, the potential challenge for
policy implementation in Thailand is the development of interoperable eHealth systems
and the lack of national health information standards.

The development of health data standards should preferably identify healthcare
resources and analyze their utilization. An organization, namely the Thai Health
Information Standard Development Center (THIS), is responsible for conducting
research in the effort to develop two semantic standards comprise the Thai Medicines
Terminology (TMT) and Logical Observation Identifiers Names and Codes (LOINC).
Both the development of TMT and the adoption of LOINC aim to facilitate EHR
interoperability in Thailand. TMT has been implemented in Thai insurance
reimbursement information systems and the government e-procurement information
systems. However, TMT could not serve multiple purposes without the National drug

coding system. Now, TMT is used mainly in healthcare information systems, which
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intends to cover all pharmaceutical products available in the market for treating patients
in Thai healthcare services. In addition, the newly implemented electronic government
procurement system (eGP) adopts TMT for specifying generic and trade
pharmaceutical products in the government centralized e-procurement information
system (Kijsanayotin,2008; Kijsanayotin et al.,2012).

Meanwhile, LOINC is known as a widely used international standard. LOINC
facilitates the exchange and pooling of blood hemoglobin, serum potassium, vital signs
for clinical care, outcomes management, and research from multiple sites. Therefore,
different Laboratory Information Systems (LIS) can be interoperated. Any stakeholders
in health services who receive that information can automatically file the results into
their medical records, research, and public health systems correctly. By using LOINC,
the study of the plausibility of adopting the standard in the Thai healthcare service
context found that LOINC can be used and should be adopted in Thailand
(Kijsanayotin,2016). The meaningful use of standards will support administrative
functions and health information exchange for clinical and quality patient care.

To address the challenges of national HIS and HIT development in Thai health
systems, the recent research by the Health System Research Institute (HSRI) on the
HIS/eHealth situation in Thailand revealed the country’s madequately developed health
information standards (Kijsanayotin et al.,2010). The study concluded the hindering
factors the integrated HIS development in Thailand include: 1) Inadequate of a central
and fundamental mechanism to determine standards and policies for national health
information 2) Deficiency of skilled and competent workforce in the development of
health information systems and health information standards and 3) The unawareness

on the critical need and benefits of national health data standards.

2.4 Telemedicine

Telemedicine allows healthcare professionals to diagnose and treat their
patients at a distance (Strehle & Shabde, 2006) over telecommunication technology.
Having a broader description, it is defined as delivering healthcare services, where
distance could be crucial. The process runs through wusing information and
communication technologies for the valid information exchange covering the entire

process in any care services to advance health prosperity at the individual and
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communities’ level (WHO,2010). However, many suffixes and prefixes affect
telemedicine endeavors composed of complexity in human and cultural factors, lack of
ICT literacy, shortage of studies on economic benefits and cost-effectiveness of
telemedicine application, shortcoming in infrastructure, underfunding, and the absence
of a standard legal framework (Craig & Patterson,2005; Currell et al, 2000;
Heinzelmann etal., 2005; Shorbaji, 2008; Kifle et al., 2006 and Swanepoel et al., 2010).

2.5 Barriers and Limitations on data sharing in Patients referral

In general, the benefits of information technology have been perceived by
healthcare organizations. However, due to insufficient capital, complex systems, and
lack of data standards that enable clinical data exchange, privacy concerns, and legal
barriers appear to be obstacles to implementing the practices. The development of
nationwide data exchanges with specific criteria can stimulate the adoption of EHRs
and facilitate information sharing among healthcare providers (Mahapatra,2007). Such
exchanges would enable the clinicians to access all of therr patients’ data regardless of
providers (as a person or care site). The result will increase efficiency by reducing
physicians’ time and increasing financial benefits (Anderson,2007).

Notably, there is an increasing demand for an interoperable healthcare data
system. The essential data should be provided in a standard and clear view to any
healthcare providers involved, irrespective of the location or person or their original
affiliation. Nonetheless, cross-organizational collaboration seems not fully compliant
with evidence-based, patient-centric, timely, and safe practices. Data collection has
been repeatedly performed in an ad hoc manner, and again, the critical information is
not available on time. As a result, it affects the continuity of care, and patient care
becomes fragmented. Worse, individuals receiving care are often under-supported in
their right to access their health data. Thus, essential elements such as minimal data set,
information technology architecture, and legal governance are required (Azarm et
al.,2017). Over the past decade, many potential and actual barriers to public health data
sharing have been chiefly recognized (Panhuis et al.,2014).

Technical barriers refer to different data collection and preservation standards,
restrictive data formats, and Technical guidelines/solutions. Besides, the complexity of

EHRs and clinical IT applications would be another hurdle. For instance, the electronic
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health records, disease registries, clinical trial documentation, mortality databases that
have been recorded in different information systems could be heterogeneous, context-
dependent, sometimes incomplete, or possibly incorrect (Schulz et al., 2019). While the
different staffing levels, technical competency is associated with awareness and
problem-solving skills. Thus, the absence of HIE involvement and evaluation would
impede the process of building accountability and responsibility for the overall success
of the program implementation and improving its adoption (Watkinson et al.,2021).

Economic barriers imply the possible cost of data sharing, and solutions rely on
recognizing data value and sustainable financing mechanisms. At the same time,
suboptimal communication strategies and reckless information dissemination could
impact the organization’s reputation for reliability and revenue.

Political barriers include fundamental structural obstacles embedded in the
public health governance system, essential in a political or socio-cultural context.
Therefore, global and national processes to build consensus and policies are necessary
to tackle this issue.

Among a variety of associated barriers that could influence the capability of
HIE, the completeness, and quality of clinical data are the most highlighted barriers.
When EHR data is incomplete and lacks EHR data standardization, such output would
be a barrier due to the difficulty of operating with indiscrete data elements. Moreover,
sometimes there is hesitation between healthcare information providers, especially
regarding data sharing with external organizations. At the individual level, some
enabling factors, i.e., mandates, structural support, and financial incentives, will likely
help ensure the priority setting for data standard and integration is better and more
affordable. Likewise, HIE policies for patient data sharing can also affect data
availability and completeness. In the U.S., there are two different data-sharing
approaches, which consist of an opt-in procedure: patients must agree and consent
before exchanging their data; this policy introduces the challenges in patients enrolling
and getting necessary authorizations for data accessibility to clinicians when needed.
Whereas another one is an opt-out policy, in which patients must inform the HIE that
some of their data should not be included and exchanged. However, this may increase
the data completion. Thus, the findings on the common interest of all related

stakeholders would be necessary (Massoudi et al.,2016).
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Legal barriers will cover any legal instruments that might restrain data sharing,
resulting from the underlying willingness or reluctance to share data. For instance,
privacy concern is a barrier hindering the implementation of IT since many EMR
systems are Web-based, which seems quite insecure in terms of data breaches to many
physicians and patients (Moher et al., 2010). In the U.S., legal barriers to IT adoption
do exist. Therefore, various laws related to fraud and abuse, antitrust, federal income
tax, intellectual property, liability, and malpractice also state licensing can cause a
climate of uncertainty for health care providers in implementing IT (Anderson &
Seltzer,2009). Solutions to this group of barriers are highly dependent on answers to
essential political obstacles.

Ethical barriers are normative barriers involving conflicts between moral
principles and values.

In addition to the economic and technological challenges for EHR adoption,
organizational and behavioral issues can impede or delay the adoption. These barriers
exist both at the environmental level, i.e., Economic and market, Legal concerns. Either
way, this could happen at the level of individual health care professionals and
consumers, for example, understanding, workflow model, and motivation to change
(Tang et al., 2006).

Motivational barriers include personal or institutional motivations and beliefs
that confine data sharing. At the same time, organizational management barriers have
been grouped into five main categories (1) Structure of healthcare organizations; (2)
Tasks, i.e., Changes in work processes and routines; (3) People policies; (4) Incentives;
and (5) Information and decision processes (Lluch,2011). For instance, physicians who
perceive a lack of financial support and the requirement of high investment costs are
not likely to implement EHRSs, electronic prescribing, and decision support tools.
Recent literature has shown that insufficient staff competencies would be another
barrier, i.e., the absence of knowledge required before using HIE and inadequate
training to use HIE (Lengel et al.,2020). Moreover, several countries in Europe face
similar challenges; those five common barriers are 1.) data fragmentation, data
accessibility, and usage are limited 2.) EHR systems have not been successfully

implemented 3.) governance issues and supporting mechanisms 4.) complexity in
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bridging the legal and ethical gap, especially General Data Protection Regulation

interpretation, and practice, and 5.) deficiency of skilled staff. (P. Bogaert et al.2021).

Table 1 Barriers to Healthcare Information Sharing

Panhuis et al.,2014
Kijsanayotin,2016
Kijsanayotin,2016
C. Guerrazzi and S.
Feldman,2020

Barrier Studies Highlighted key findings
categories
Technical Keller et al.,2009 - All stakeholders in the healthcare

Panhuis et al.,2014 supply chain need accurate and

Ondieki etal., 2017 | consistent information to efficiently

Kritchanchai et respond to the demand and support in

al.,2019 both clinical and logistics activities.

Schulz etal.,, 2019 - EHR systems have not been

P. Bogaert etal.2021 | successfully implemented due to data

Spanakis et al.,2021 | fragmentation and data accessibility
among different information systems,
which could be heterogeneous, and
context-dependent. Sometimes the data
appears incomplete, or possibly
incorrect.
- Ineffective healthcare information
management systems cause redundant
processes and long waiting times for
patients.

Political Whitworth,2010 Health information standards seem
Kawtrakul et al., fractious because of unavailable
2011 national data standards, unclear

guidelines, and lack of best practices.
Also, the lack of standards creates a
barrier for people to effectively
collaborate and cause the limitation to
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Barrier Studies Highlighted key findings
categories
data sharing across systems in the
interpretation phase.
Motivational Keller et al.,2009 - Personal or institutional motivations
Lluch,2011 and beliefs that confine data would
Kawtrakul et al., depend on organizational management.
2011 - The presence of knowledge required
Panhuis et al.,2014 before using HIE and inadequate
C. Guerrazzi and S. | training to use HIE. However, no
Feldman,2020 proactive mindset from the
administrative officers is a struggle
point for turning the concept of national
standard into practice.
Economic Keller et al.,2009 - Massive challenges to health

Panhuis et al.,2014
Kijsanayotin,2016
Lengel et al.,2020
P. Bogaert et al.2021
Spanakis et al.,2021

information system capacity,
particularly in low- and middle-income
countries require infrastructure
development, capacity building, and
efficient financing

-Barriers to the adoption of health data
standards in Thailand are a lack of
human resources in health informatics,
lack of awareness, and unfamiliarity
with the potential benefits of using
standards and terminologies in
healthcare.

- Applying Blockchain in Healthcare
Information systems remain challenging
due to additional complexity and

management cost.
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Barrier Studies Highlighted key findings
categories
Legal Sakunphanit,2006 - Various laws can cause uncertainty for

Anderson & health care providers in implementing

Seltzer,2009 IT. Especially, privacy concern is a

Moher et al., 2010 barrier hindering the implementation of

Whitworth,2010 IT in Health Information systems.

Panhuis et al.,2014 - Lack of solid commitment from

Azarm et al.,2017 healthcare stakeholders and other public

Watkinson et health facilities because of inadequate

al.,2021 law enforcement by the authority.

P. Bogaert etal.2021 | - Legal governance is required as
support mechanism to facilitate or set
mandates for essential elements such as
minimal data set, and information
technology architecture.

- The absence of HIE involvement and
evaluation would impact the overall
success of the program implementation
and improve the adoption. Therefore, in
any healthcare information sharing
plans, reinforcements, or mandates,
should be agreed upon by the majority
of stakeholders as a consensus concept.
Ethical Panhuis et al.,2014 - There is complexity in bridging the

C. Guerrazzi and S.
Feldman,2020
P. Bogaert et al.2021

legal and ethical gap, especially General
Data Protection Regulation
interpretation and practice

- Leadership, trust and commitment,

and organizational culture for HIE
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Barrier Studies Highlighted key findings
categories

adoption would be manipulated by

organization-specific approaches

Undeniably, the interactions between the above tangible and intangible barriers
at different levels can be rather complicated and severely limit the effectiveness of
segregated solutions. Primarily, the concrete walls include technical, motivational, and
economic obstacles; these are profoundly inlayed as massive challenges to health
information system capacity, particularly in low- and middle-income countries.
Solutions such as infrastructure development, capacity building, and efficient financing
have been considered and are currently at the outset of significant international
initiatives (Panhuis et al.,2014; Keller et al.,2009). In addition, the factors consist of
leadership, trust and commitment, and organizational culture for HIE adoption would
be manipulated by organization-specific approaches in three themes, ie., HIE
participation, HIE assessment, and coordination strategies (C. Guerrazzi and S.
Feldman,2020). Whereas, Political, Legal, and Ethical barriers seem more ethereal and
require a different approach. Principally, International agencies; for example, the World
Intellectual Property Organization (WIPO), the World Health Organization (WHO), the
World Trade Organization (WTQO), countries, development and funding agencies, and
experts in ethics and law need to provide outline and present for dialogue together with
resolution across sectors. Also, this information has to be discussed, and a consensus
concept, i.e., any plans, reinforcements, or mandates, should be agreed upon by the
majority of stakeholders (Whitworth,2010). As aresult, the centralized mechanism and
governance body should take a significant role in monitoring, mediating, and
facilitating information sharing among diverse stakeholders to ensure fair and efficie nt
use of data to advance population health.

Though health informatics professionals in Thailand have encouraged the
adoption of health data standards, there are barriers such as a lack of human resources
in health informatics, lack of awareness, and unfamiliarity with the potential benefits
of using standards and terminologies in healthcare among high-level policymakers and

healthcare professionals (Kijsanayotin,2016).
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2.6 Personal data protection act (PDPA)

As for political and legal barriers, the centralized mechanism has been proposed
to convince and facilitate information sharing and strengthen cooperative relationships
between stakeholders. According to the conceptual idea of the Personal Data Protection
Act (PDPA) in the Singapore Advisory Guideline on the crucial concept, it will be
applied to all organizations in respect of the personal data that has been collected, used,
and disclosed (Tan, D & Lee, T.C.S.,2021). In Thailand, the Personal Data Protection
Act, B.E. 2562 (2019) ('PDPA") is the country's first consolidated data protection law
on the subject. It was published in the Thai Government Gazette on 27 May 2019
(Bumpenboon, T, 2020) and suppose to take effect in practice on 1 June 2022, which
has been postponed from the initial proposed date (1 June 2021). Thailand's adoption
of this law is partly inspired by the EU's General Data Protection Regulation (GDPR)
principles.

Further to its benefit of drastically increasing privacy requirements for
businesses operating in Thailand, the PDPA provides stringent requirements for
collecting and storing sensitive personal data, which health records are also included.
Considering the data owner rights, the data collection would not have proceeded
without any consent of the data owners. Also, data owners will be entitled to request
access to their data and submit requests to delete, destroy, or anonymize their data.
Moreover, the other two key players include data controllers and data processors. A
data controller is defined as a person or an entity that has the authority to decide on the
collection, usage, or disclosure of personal data. While the data processor implied an
individual or any entities that collect, use, or disclose personal data by the orders of the
data controller (Thailand Personal Data Protection Act,2019).

Additionally, once the data protection authority, ie., the Personal Data
Protection Committee (PDPC), is established, further sub-regulations and guidance on
the PDPA will be issued. Ultimately, the PDPA will reform the data protection

landscape in Thailand.
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2.7 The Development of Healthcare information exchange in other
countries

2.7.1 South Korea

Prior study has revealed various limitations found in the referral systems in
South Korea, including. For example, the patients' information is stored in scattered
repositories; information access is limited to a specific hospital as the methods depend
on a particular organization. Under the Korean HIE initiative project, there is an attempt
to create a nationwide HIE network. The common HIE platform has been inspired and
developed from several data standards, e.g., ICD-10, LOINC, Korea Standard
Terminology of Medicine (KOSTOM), Korean Electronic Data Interchange (EDI), and
Anatomical Therapeutic Chemical (ATC). Consequently, this creates supporting
standard terminology, documents, and message tools for facilitating stakeholders to
exchange information in the network. Such implementation guidelines will accelerate
the interoperable technologies for a nationwide HIE network and mitigate technical
barriers to exchanging health information (Lee et al., 2015; Feldman etal., 2014).

In essence, this study indicated the conceptual model, modification, and its
adoption, nonetheless limited to any demonstration of the feasibility, applicability, and
effectiveness of HIE after the pilot implementation.

2.7.2 ltaly

The increasing demand for healthcare would significantly require the authority
to emphasize strategic planning to balance the costs effectiveness and the quality of
care services offered. Notably, the initial requisition is reliable, timely, and comparable
data (Bergamaschi et al., 2006). Therefore, implementing an integrated healthcare
services network system is a crucial tool. As initially planned, the New National
Healthcare Information System (NSIS) was proposed in early 2001. The governance of
NSIS was designated to the Fundamental Levels of Healthcare Service (Livelli
Essenziali di Assistenza or LEA), as required by law and guaranteed by the Italian
National Healthcare Service for diverse clinical and care conditions. Whereas the
minimum  dataset for analytical data is needed in terms of the managerial

responsibilities of the Italian Authorities. The proposed primary goals included;
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To create the integrated system of individual health records, the central entities
with common standards manipulate healthcare delivery structure and patient
information.

To contribute to sound governance principles of the health authorities by
ensuring that all required data on individual healthcare is available and usefully grouped
and providing adequate levels of anonymization of patient identifiers to preserve
privacy (Arena, C.et al.,2020). In essence, the national policy will emphasize on
availability of patients' clinical history asthe integrated electronic health record systems
(FSE) for the management purpose of all episodes of care for every citizen on an
individual basis (Della Salute M., 2011).

2.7.3 The Philippines

The Philippines has a fragmented and decentralized healthcare delivery system.
Hence, the health sector remains the critical challenge of integrating and harmonizing
all existing health-related information systems and data sources and the inadequacy of
a governance structure on information and communication technology (ICT). Since
2016, the applications of two systems from the Department of Health (DOH) and the
Philippine Health Insurance Corporation (PhilHealth) were challenging because these
two systems use different platforms and standards. Moreover, the non-harmonized data
collection limits interoperability in information sharing. As a result, it obstructs
productivity, service delivery capability, and efficiency and results in redundant and
duplicate transactions. Therefore, the Philippine Health Information Exchange (PHIE)
implemented strategies to attain the national eHealth. This platform employs an
interoperability structure via secure electronic access and efficient information
exchange among related parties. As a result, the PHIE aims to overcome technical
barriers and achieve integrated healthcare services and delivery seamlessly responsive,
efficient, cost-effective, and real-time. In addition, PHIE will provide access to accurate
health information from a small unit district health center up to the national level to
improve the health care delivery system of the country (Department of Science and
Technology, 2016). Likewise, another platform, data-intensive systems (DIS), is a
supplemental application to Health Information Exchange that accumulates, stores,
processes, and streams large data volumes. DIS will provide unimpeded access to the

medical data when needed regardless of time and distance. At the same time, it
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generates ethical and legal drawbacks by having overly narrow and rigid interpretatio ns
of data since it relies too much on its data collection and fails to appreciate the context
and human emotions.

Meanwhile, the Privacy and Security Rules supply standards governing the use
and storage of healthcare information, equivalent to the law protecting patient privacy
or the Health Insurance Portabilty and Accountability Act for Electronic medical
records, which are essential. At present, Philippine laws jurisprudence to protect health
information privacy is only enforced on individual practitioners and institutions to
uphold such rights in both the traditional and eHealth milieu. Presently, there is no
existing policy framework that addresses issues relating to the accessibility to health
information and its utilization by non-health professionals. Moreover, there are no rules
relevant to collecting, storing, and utilizing electronic derived or -stored information on
either the provider's or client's side, a privacy culture is also lacking in the country.
Indeed, the evolution of Information Technology has outstripped policy and practice.
Consequently, it is crucial to establish a unified patchwork and regulation governing
health information privacy. In addition, there is a need to uphold a privacy culture
among professionals and patients and consolidate the evidence base on patient and
provider perceptions of confidentiality; progress in standards development, and build -
up systems to promote health information privacy at the individual and institutional
levels (Marcelo A.B. et al. 2016).

In 2019, the Department of Health released the republic act no. 11223 about the
Universal Health care Law (UHC) contains massive Philippine health sector reforms.
Under UHC law, Filipino citizens will have equitable access to quality and affordable
health care goods and services, significantly readily available health services suitable
to their needs. Moreover, this proposed that PhilHealth implement a comprehensive
outpatient benefit, including outpatient drug benefits and emergency medical services
as of 2021. Regarding Health services delivery, the DOH shall endeavor to contract
province-wide and city-wide health systems for the delivery of population-based health
services, which includes the following minimum components;

e Primary care provider network with patient records accessible throughout
the health system;

e Accurate, sensitive, and timely epidemiologic surveillance systems; and
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e Proactive and effective health promotion programs or campaigns

Individual-based Health Services, the members' access to services, and the
healthcare providers' network should agree to service quality co-payment/co-insurance
and data submission standards. During the transition, PhilHealth and DOH shall
incentivize healthcare providers that form networks. As determined by the DOH,
PhilHealth, the end-referral hospitals may be put as contracted stand-alone health care
providers (Universal Health Care Act 2019, Department of Health). Despite the
deployment of UHC in Indonesia, Vietnam, and the Philippines, it remains a challenge
to achieve universal because of the sizeable populations. Although the linkage to other
national databases would improve their usability, limitations perceived in the short span
of data records, and the uncertain degree of internal validity and duration to database
access, data extraction varies from country. (J. Y. S. Ngetal.,2019). In the Philippines,
linking electronic medical records and health management information systems across
facilities and harmonizing information between PhilHealth and the DOH is a strategic
move towards a Philippine Health Information Exchange plan. Once the project is
successfully implemented, all patient records will be submitted to a central system,
allowing healthcare providers and patients to retrieve patients health information for
medical activities. However, without a national 1D or a national health 1D, this remains
a challenge.

2.7.4 India

In India, Detailed medical records or discharge summaries seem only obtainable
in high-end private hospitals. The fierce market competition among healthcare services
is relatively obstructing the prospects for a unified approach. As an upshot of no
infrastructure or standard being available to exchange clinical information across
various providers and the different states in India, clinicians primarily rely on patient
recall and previous clinical notes to assess medical history. Besides, a patient-
maintained handheld paper record has been considered the most reliable source of
medical information in patients transfers. Since none exist today, the state is beginning
to mandate minimum standards for EHRs and Consolidated-Clinical Document
Architecture (C-CDA) standards (Payne et al.,2019). It will help follow all information
also avoid unnecessary or duplicate tests and costs. In addition, these standards would

improve trust among care providers by ensuring the quality and validity of laboratory
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results from substantial variation in the quality of laboratories. The Indian healthcare
ecosystem includes seven key stakeholders, e.g., patient, care provider, payer, pharma,
medical technology, technology suppliers, and the government and healthcare
regulator. India has begun and aims to achieve UHC by 2022 to upsurge the
accessibility to quality healthcare services at an affordable cost for all patients. The two
key components are establishing Health and Wellness Centres (HWCs) and a national
health insurance program under the National Health Protection Scheme, recently
renamed Pradhan Mantri Rashtriya Swasthya Suraksha Mission (PMRSSM) (Lahariya,
C., 2018). In contrast, the PMRSSM seeks to improve the accessibility, availability,
and affordability of primary, secondary, and tertiary care health services. The National
healthcare initiatives require technology solutions to enable all stakeholders to set up
and effectively exchange meaningful health information under a secure sharing
platform and on-time response. There is a need for the leverage of reliable technology
that will help in accessing health information across different hospitals and various
healthcare providers to encourage the active participation of stakeholders. According
to the National Health Policy (NHP), the goals for health information manage ment
should be accomplished by 2025 (National Health Policy,2017), including generating
a district-level health system information database and establishing a federated
integrated health information architecture, health information exchange, and national
health information network. The absence of electronic health records and well-
manipulated health information management leads to many challenges to Health
facilities in India, i.e., data collection, processing, and storage without compromising
security and privacy. Recently, the implementation of healthcare IT applications such
as Hospital Information System, Electronic Medical Records (EMR), etc., to manage
the patient data in electronic format in some secondary and tertiary care facilities;
Nonetheless, the hospitals' experiences difficulties caused by the developed database
appear in divergent programming languages, which impede information sharing and
data interpretation. Moreover, the referral system could not effectively perform the
medical service activities without semantic interoperability among healthcare providers
(Pai Radhika M. et al, 2021). Blockchain technology offers the potential to redefine the
framework for information generation and exchange. It helps transform some of the

critical areas of healthcare by increasing interoperability and process optimization and
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maintaining the overall security and privacy of data by increasing trust among
stakeholders (PWC India,2019).

2.8 The Development of Healthcare Information Exchange in
Thailand

At present, Blockchain is seen as one of the most effective resolutions and
techniques to overcome the limitation of interoperability and security challenges in
healthcare information systems worldwide. For example, the Fast Healthcare
Interoperability Resources (FHIR) was used to securely distribute clinical data through
the proposed Blockchain-based solution with a cryptographic public and private key
pair to ensure the authenticity of data for the entire sharing process (Zhang et al., 2018).
Furthermore, the proposed patient-centric Blockchain has also been applied to
exchange patient records (Hylock and Zeng, 2019). In 2021, the recent campaign called
"Health Link Program™ was launched, and it aims to strengthen the health information
exchange system in Thailand. Generally, Health Information Exchange would cover
any transactions among hospitals or organizations that use the identical Hospital
Information System. Heretofore, several dispersed data repositories and different data
standards remain significant challenges in healthcare information exchange. Thus, the
necessity of data standards to be understandable with confirming the concurrence of the
involved parties is of existential importance.

Additionally, it would require attaining commitment from all National Health
Information Systems stakeholders. Consequently, the Ministry of Digital Economy and
Society and the Ministry of Public Health developed this Health Link Platform and
stipulated a format with the associated hospitals. Besides, the infrastructures, types of
equipment, and processes to accomplish such efficient health information exchange
have been subsidized. Considering International data standard, the Health Link system
follow the FHIR from Health Level Seven (HL7), which is one of the world acceptance
standards for exchanging healthcare information electronically; regularly updated, and
being deployed in several countries, i.e., Centers of Medicare & Medicaid Services

(CMS), United States. Then, Health Link provides data security composed of access
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control, ISO standard cloud security, and de-identified data storage to protect against a
heightened risk of a data breach for vulnerable data such as health information.

After implementing Health Link Platform, the authority anticipated escalating
the accessibility and visibility of health information. This transaction will enhance the
quality of treatment or care services by allowing physicians to quickly access the
database from different places, enabling them to view and scrutinize the historical
medical records of their patients from other hospitals. In conclusion, the data quality
and timeliness will lead to more accurate diagnosis and treatment, especially for life -
saving purposes in emergency cases. In the meantime, this will provide a better patients
experience, making them feel at ease and empowering them to have access control on
their health information as personalized service, e.g., notification of an access request
to any health information will be sent to Health Link mobile application to receive
consent from the patients. Under other conditions, the patients may deny the access
request, and they can revoke the permit or remove their data from the platform at any
time.

Health Link has been successfully implemented and could serve over 50 hospitals
in 2021. This first HIE nationwide platform is keen to improve interoperability, privacy,
and security in practice by implementing Fast Healthcare Interoperability Resources
(FHIR), pseudonymization, and access control, respectively (Taechoyotin et al.,2021).
While the program is still under system integration, pilot testing and the number of pilot
hospitals will reach 100 hospitals in 2022 and ultimately become a nationwide system
(National Telecom Public Company Limited, 2021). First and foremost, Health Link
Platform will be beneficial for healthcare providers to access and retrieve health
information. By extension, convenient for healthcare receivers to improve patients'
experience in healthcare, particularly the service time and treatment cost. However,
health information exchange in the prevailing systems is still available in medical
terminology. Thus, it will be difficult for patients to understand, and the adverse result
may cause by confusion or misinterpretation. For this reason, the health information for

patients should be simplified and understandable when consent needs to be given.



CHAPTER 11
RESEARCH METHODOLOGY

This part introduces the research methodology with a mixed-methods study,
namely In-depth Interview and Quantitative Analysis, which would allow for a deeper
understanding of existing healthcare information systems, limitations, and requirements
for healthcare information sharing in patient referral systems. In addition, this paper
sought to discover the possible solution and feasibility in setting the standardization of
healthcare information for patient referral systems, which will contain healthcare
information that is most needed and shareable through electronic records for seamless
patient transferring.

The applicability of the research plan, including the methodology, study
participants, procedures, analysis method, will also be the primary component of this

chapter and to be discussed afterward.

3.1 Datacollection

The literature review had been conducted to identify barriers to data sharing in
public health covering patient referral. In using secondary data, some previous studies
related to healthcare information sharing, accessibility, and its limitation to the policy
implementation for data standardization. As a result, the existing barriers from those
papers have been emphasized, e.g., Technical Barriers, Economic Barriers, Political
Barriers, Legal Barriers, and Ethical Barriers. These details were brought as ground
information for our in-depth interview to ideally understand and affirm the limitation
of healthcare information sharing in a Thailand-specific context. Subsequently, the
response from these interviewees would be applied in the development of Survey
questions for the primary data collection.

The primary data collection, including in-depth interviews and surveys, was
conducted to answer the following research questions;

1. What is the causal and effect relationship for interoperability in healthcare
information sharing? What are the solutions to handle disputes?

2. What crucial healthcare information is most needed and shareable through

electronic records for seamless patient transfer?
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According to the widespread outbreak of COVID-19, online questionnaires
were distributed to both groups of respondents. The questionnaires enable the
respondents to control their personally identifiable information by giving a declaration
of data collection purpose and requesting consent to use attained data for research
analysis, which authors virtuously intend to understand barriers to HIE policy
implementation and how to handle the disputes. In addition, the data collected in this
study does not seem to contain any sensitive biological information about respondents
in the groups of patients and healthcare professionals. After respondents consent to
participate in this survey, the authors shall not discover or publish all respondents’
identifiable information. Additionally, respondents may refuse to participate or to stop
the form filling at any time without any loss of health care benefits that they are
otherwise receiving. Consequently, the authors considered that this study should not

lead to apparent immediate hazards to the participants

3.2 Sample Size

For the In-depth Interview, the sample size was 20 physicians from different
fields of specialties or diseases. We began by identifying the selection criteria for our
study. For instance, those healthcare professionals with at least ten years of working
experience in patient care, which age range was 41-50 years old. Even though the
population of interest for this study seems quite broad, the relevant group to healthcare
services was identified as Healthcare professionals, patients, and relatives.

In this study, we defined Healthcare professionals as physicians or nurses who
may have experience giving healthcare services through the patients’ referral systems,
especially those involved in healthcare information sharing. This group of people would
possibly reveal their understanding, perception, and expectation for healthcare
mformation exchange m patients’ referral systems.

The patients and relatives group would be represented by people between 25 to
over 55 years old (Adolescence to older adults), those who had received healthcare
services through the patients’ referral systems. This group of samples can expose their
experience and perception in exchanging healthcare information, affecting the
diagnosis or treatment process, either for themselves or family members. Therefore, the

typical exclusion criteria concern properties of the study sample that any patients or
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healthcare professionals without experience i patients’ referral were excluded from
the current study.

In addition, the sample size determination for our survey was selected based on
Yamane’s formula for healthcare professionals and relied on Roscoe for Patients and
relatives.

According to the data from the Medical Council of Thailand, around 29,897
physicians live in the Bangkok area. With this given number at a confidence interval of
95% or a P-value at 0.05, thus our sample size for the Healthcare professional would
be 397 respondents (29,897/ 1+(29,987*0.52) (Yamane,1973). The population of
patients and relative groups seems quite large, so we calculated the sample size using
the infinite population method (Roscoe, 1969), based on this method with P-value at
0.05 and population standard deviation equal to or not more than 10. Then 384
respondents are the minimum requirement (N = (Zco/em)2 = (1.96 x 10)2 = 19.62 =
384.16).

In the following step, researchers established the quantitative research. This
study repetitively referred to the initially verified details outlined above. A total of 781
people consists of 384 people and 397 people from the Patients and Healthcare
Professionals group. Originally, the ultimate goal of this study has been the
standardization of healthcare information. Unfortunately, the data collection was
narrowly done in Bangkok due to the Coronavirus pandemic. In addition, the adverse
impact caused the delay in getting the response from respondents. Thus, it took much
longer time to reach the target population. Consequently, this study may not well
represent standardization, which supposes to be a national standard. Nonetheless, this
phase of study focuses on healthcare information sharing. Accordingly, we propose
expanding the scope of analysis in a future study to cover all stakeholders in the
healthcare supply chain, ie., Suppliers, Society, Regulators, and Administrators,
including The National Health Security Office (NHSO) and insurance companies, to
reflect the current interaction and future cooperative platform.

Our data analysis uses Multiple Regression Analysis (MRA), which is a
statistical test to verdict the relationship between a dependent variable (Y) and a set of

independent variables (Xi). The MRA generates an estimation called “Coefficients” to
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measure the relative importance of each independent variable to the causal and effect
relationship (Alexopoulos,2010). The MRA model is formulated as in the following;
Y =0+ B1X1+...+fnXn+ ¢

The assumptions of multiple regression analysis are normal distribution, no
multicollinearity between independent variables, and freedom from extreme values
(Gliden & Nese,2013). As part of this study, MRA will allow researchers to assess the
strength of the relationship between an outcome or the current healthcare information
exchange among the hospitals in patient referral systems and several predictor variables
or the limitations of implementing the HIE policy composed of Technical Barrier,
Motivational Barrier, Economic Barrier, Political Barrier, Legal Barrier, and Ethical
Barrier.

Another objective of this paper is to explore the critical and shareable set of
relevant healthcare information to the treatment process in patients’ referral systems
between different health services providers for the health service receivers’ prosperity.
Thus, the questionnaires will be distributed to healthcare professionals and Patient
groups to reach consensus perspectives. Under this circumstance, the data will be split
into two parts and feasibly with a structural point. For this reason, the Chow test is
applied to examine whether the regression coefficients are different for split data sets
or the parameters of one group of the data are equal to those of another group. For
mstance, the null hypothesis is B1=p2 and pul = 2. Then, the data set can be represented
in a single regression line. The null hypothesis will be rejected if the calculated F-value
is greater than the F-Critical Value. The two groups’ data are not poolable because of
different slopes and intercepts. The Chow F Statistic formula is:

_ (RSS; — (RSS, +RSS,))/k
~ (RSS, + RSS,)/(n, + n, — 2k)

Afterward, Factor Analysis is another statistical tool used to reduce or simplify
a set of complex variables in the data set. By technique, the Principal Component
Analysis will look at all the variables, extracts maximum variances, and put them into
the typical score as the first factor. The process will be reiterated until we get to the last
element, and the obtained data will be used for further statistical analysis, ie., Linear

Regression.



CHAPTER IV
FINDINGS RESULTS

As mentioned above, we conducted the literature review to find the existing
barriers to information sharing in other countries, which could occur, and see-through
patient referral systems in a Thailand-specific context.

A total of 20 physicians from different fields participated in the in-depth
interview, including Allergists, Emergency care specialists, Infectious disease
specialists, Internists, Neurologists, Pediatricians, Psychiatrists, and Trauma surgeons.
Moreover, some of the interviewees have arole as executive management members in
the medical school hospitals. This interview is not only to identify the current
interoperability landscape, assess cooperative information exchange between the
hospitals over time, and verify the barriers that have been listed earlier but also helped
to develop a guideline for the standardization of healthcare information’s conceptual
design. During the conversation, we drill down their perspective on information
exchange i patients’ referral systems under two purpose categories; smooth patients’
referral processes for patient safety and the basic set of data for better care services
quality.

Most of the interviewees asserted policy and practice guidelines were not clear
and adequately designed; it became limitations of policy implementation and led to
unsuccessfully healthcare information sharing between hospitals presently. Two-thirds
of them revealed the lack of national standard practice. Considerably, based on their
aspects and personal experience, the suspecting barriers, i.e., Technical Barriers,
Motivational Barriers, Political Barriers, Economic Barriers, Legal Barriers, and

Ethical Barriers, had been identified as shown in table 2.
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Table 2 The potential barriers in implementing the current healthcare information

exchange systems in Thailand )adapted from van Panhuis et al.,2014 and modified

after In-depth interview(

Barriers

Elucidation

Technical Barrier

- Data have not been appropriately collected.

- Lack of data collection standards and data
archiving systems or health data systems somehow
could not meet standards. For instance, the data are
often collected for short-term purposes. Besides,
data preservation or archiving may not be
prioritized, especially in situations of limited
capacity and resources.

Data is often collected/recorded in different
forms/ formats/ languages, limiting the possibility of
integrating and using such data with other data sets.
This could cause difficulty in generating central
healthcare information systems.

- Technical solutions are not available.

- The source of data was not identified for
additional research/study and data correction if any

error is found.

Motivational Barrier

- Inadequate Personal and Institutional incentives
to generate healthcare information systems or
prioritize data sharing over other pressing duties.

- Possible criticism, Disagreement on data use.
Data providers may disagree with the intended
secondary use of their data or may consider their
data inappropriate for a particular service.

- Stress and workload conditions that affect

efficiency pull out the work-life balance.
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Barriers

Elucidation

- Inappropriate organization public relations
strategies and practice.

- The apparent incapability of conflict
management for both individuals and organizational

levels.

Economic Barrier

- Effects on corporate reputation, Possible
economic damage

- Lack of resources and skilled human resources

Political Barrier

- Unclear policies, practices, and procedures
- Administrative is not flexible enough,
Restrictive policies/standards.

- Lack of Standard Practice

Legal Barrier

- The data ownership of any competent
authorities or related regulators. This could lead to
some obstacles, e.g., restrictive data sharing,
limiting data accessibility, even time-consuming the
process.

- Lack of standard practice/regulation, resulting in
inconsistent ad-hoc guidelines to prevent and control

data breaches.

Ethical Barriers

- Lack of reciprocity. Data sharing practices are
not often for mutual benefits. Significantly the
privileges granted by a person or an organization.
For example, data producers may feel exploited in
transactions where they receive little credit or
benefit from their work. Whereas data users who
can rapidly analyze data and publish results benefit
from academic credit and career advancement.

- Lack of proportionality. Regarding medical

ethics, the medical interventions and risks should be
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Barriers Elucidation

proportionate to the possible lives saved. For
research-related, the careful deliberation in assessing
the risks and benefits that derive from the amount
and type of data requested compared to the potential

impact of its secondary use.

In the medication processes, the cost of error and delay in the transaction could
result in disabilities or even loss of life. Therefore, the researchers attempted to gather
the care providers' critical and necessary healthcare information in patients' referrals.
During the interview, we are keen to attain the standard of healthcare information and
increase its visibility. Based on this, participants were asked to reveal their perspectives
on patient safety and care efficiency related to exploring better data collection and
management and improving the cooperative healthcare information exchange. The
ultimate goal would be finding the applicable data sets and precise movement to
standard data adoption across patient referral systems. Consequently, the participants
proposed the necessary healthcare information and, in some way, required surveillance

and treatment. The relevant information is listed in table 3.

Table 3 The information needed by healthcare professionals for caregiving through
patients’ referral systems (applied from Jeremy C Wyatt and J LY L “Basic Concept
of Medical Informatics,” 2002 and WHO USAID - “Rapid Assessment of Referral
Care Systems,” 2003. This has been adjusted after an In-depth interview)

Type of information Descriptions

Personal information Name, gender, date of birth, nationality, height,
weight, socio-economic status, address, contact

details

Medical Treatment Expense | Coststo diagnose, treat, or prevent an injury or disease
include health insurance premiums, including the
National Healthcare Schemes in Thailand, hospital

visits, and prescriptions.
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Type of information

Descriptions

Drug addiction

Behavior and Life Style, i.e., smoking and alcohol

drinking

Growth Brain and Physical Development (for children and
youth patients)

Clinical Data Administrative and demographic information,

diagnosis, treatment, prescription drugs, laboratory
tests, physiologic monitoring data, hospitalization,

patient insurance, etc.

Drug Utilization

Drug use history and drug allergy

Principal/Specific Diagnosis

The diagnostic test result/report for a specific

disorder

Diagnosis-related

Patients’ classification systems categorize the costs
of hospitalization and patients’ hospital stay for

reimbursement based on the principal diagnosis, a
surgical procedure used, patient age, and expected

length of stay in the hospital.

Treatment Historical report

To explain the analysis, investigations, treatments,

and the effect of previous treatment.

Psychotherapy

To discover mental conditions and moods, feelings,
thoughts, and behaviors related to treatment and

recovery.

HIV/AIDS Infection

The scope of the HIV and AIDS Reporting Data Set
i for all patents diagnosed with Human
Immunodeficiency Virus (HIV) and who receive HIV

care from Health Care Providers.

Monitor Innovative medical alert systems for senior care,
Subject-specific behavioral and clinical traits, or
individual physiological differences.

Emergency Injury information (data/time of injury, place type,

activity, and mechanism
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Type of information Descriptions
Symptoms/Conditions Follow-up treatment and safeguarding concerns
Original-Recipient.Hospital | Hospital 1D, address, and Doctor ID
location
Referral Objectives Episode information (including arrival and
conclusion dates, source of referral, and attendance
category type) Referred services and discharge
information (onward referral for treatment, treatment
complete, streaming)

Informant Any person who has seen the patients at the venue,
scene of accident, e.g., Primary health care workers,
Rescue unit staff

Witness details Witness for Advance Care Directives, e.g., health
practitioners, care professionals

Healthcare Data usage The use of healthcare information to benefit
individuals, public health, and medical research and
development. Importantly consent must be given by
the data owner or patients.

There were two groups of respondents in the survey, including healthcare
professionals and patients. A total of 903 subjects participated in our survey, including
424 respondents from the Healthcare Professionals group and 479 respondents from the
patients’ group. The questionnaires for each group were divided into two parts. First,
all respondents were asked to evaluate the current healthcare information exchange and
cooperative relationship among the hospitals in patient’s referral systems, then identify
the determinants that participants most likely felt effect on the current healthcare
mformation sharing in patient’s referral based on their experiences. Next, the Likert
scale was applied with a 5-point scale (1 =strongly disagree, and 5 = strongly agree) to
get the individual to express how much they agree or disagree with a particular
statement of possible barriers. Initially, we identified the independent variables
according to the list in table 1, including Technical, Motivation, Economic, Political,

Legal, and Ethical.
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Nonetheless, in our questionnaire’s development, the expert argued that the
Motivational barrier was likely to be a specific issue or task-related. Hence, we
excluded the Motivational barriers from the questionnaires to the respondents from the
patients’ group. We indicated the given score of current healthcare information sharing
as a dependent variable. For internal consistency, the multiple-question Likert scale
surveys for both patients and healthcare professionals are reliable based on Cronbach’s
alpha at .78 and .91, respectively.

Second, the respondents from the patient’s group were asked to reveal their
attitudes towards the willingness for sharing information, also the accessibility levels
to healthcare information systems, particularly in patients’ referrals whether permission
from patients/relatives as data owners must be acquired in any data categories in a 5-
point scale to assess whether this information is permissible to reveal, without
consenting or the shareability and accessibility to this information are strictly
prohibited. Meanwhile, the healthcare professional responders were requested to assess
the most basic healthcare information levels and needed to provide better and more
efficient treatment in patients’ referral systems; a 5-point scale was used.

The question items representing each barrier in the questionnaire are illustrated
as follows;

Technical barrier: The participants would help assess current health
information systems from their own experiences on the following items;

Presently, the appropriate data collection, good data archiving, and storage. For
example, with the rapid data accessibility and retrieval, patients do not need to repeat
form filling for every hospital visit.

The web-based platform used by either patients or healthcare professionals is
user-friendly and understandable, or if the systems adequately provide a basic guideline
or technical solution for end-users and system administrators to create a mutual
arrangement.

The national databases and data repositories appear in similar language and
coding for comprehensible use.

The data source is identifiable to add information or data correction purposes.

Motivation barrier: only the healthcare professionals to confirm the following

statements;
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There are adequate personal and institutional incentives to generate healthcare
information databases or prioritize data sharing over other pressing duties.

Less workload and stress conditions, so staff can concentrate on developing
health information databases and systems maintenance.

The existing organizational policies or solutions, i.e., public relations strategies
and practices also conflict management for both individuals and organizational levels,
help prevent or oppose possible criticism caused by data usage or sharing.

Economic barrier: Each statement will reflect respondents’ perception on
whether, for further development, the current health information system receives
adequate support on infrastructure, competent personnel, Institutional incentives, and
resources. Also, if it is agreeable that data sharing, e.g., Daily statistics of admitted
patients in a particular hospital with COVID-19 or a case of wrong or delayed diagnosis,
may cause an impact on organizational reputation and corporate standing. Ominously,
it may result in an overall national GDP falling and lead to economic crises.

Political barrier: The statements will refer to the organizational governance,
standard policy, and practice that similarly apply in different hospitals, regardless of
public or private. Public relations or shared database initiatives would enhance the
patient experiences while ease and allow healthcare professionals to faster data
accessibility, less complexity, and avoid time consumption.

Legal barrier: Given statements will describe the centralized administration
and governance at the national level to evaluate whether policies, standard practices,
and procedures are available and lucid for practical uses. For example, ad-hoc
guidelines to prevent and control data breaches are typically available and depicted.

Ethical barrier: Each statement will evaluate the current concern on adequate
proportionality if there is careful deliberation in assessing the risks and benefits in
regular practice. The respondents’ outlooks on the sufficiency of reciprocity and to
verify whether data sharing practices are often for mutual benefits.

Considering solid analytics, we analyzed the first part of data from both groups
by applying multiple regression statistics. Having the statistical analysis, we formulate
the following hypotheses;

Hypothesis 1A: All given determinants affect the willingness to share healthcare

information equally among hospitals/care providers.
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Hypothesis 1B: Any given determinants will increase or decrease the willingness

to share healthcare information among hospitals/care providers.

Study results from patients’ group

From the survey, participants from different sectors of Bangkok, which ages
ranged from below 25 to Over 55 years with 36.3% identified the experience in patients’
referrals between divisions within the same hospital, 51.1% patients’ referrals between
hospitals in Bangkok, and 12.5% patients’ referral for cross-province hospitals. We
discovered the participants’ perspective on the current healthcare information sharing
in patient’s referral is mostly at Neutral 36.7 % and 32.8% for information sharing is
sufficient, but accessibility may take some time. At the same time, 17.7% of
respondents identified that healthcare information sharing between hospitals is limited
(M =3.38, SD =.9304).

Table 4 Model Summary of Multiple Regression Analysis (Patients Group)

R R Square Adjusted R Std .The error of Durbin -
Square the Watson
Estimate

676 456 451 .6902 1.585

Source Sum of Df Mean F-Value P-Value
Squares Square

Regression 188.746 5 37.749 79.233 .000
Residual 224.877 472 476
Total 413.623 477

From table 4, the model summary presented that the R-value presents the
correlation between dependent and independent variables at .676 or 67.6%. Implicitly,
there are probably other determinants that could affect the willingness of information
sharing among hospitals or a way to develop the standard practice for information

sharing in patient referral.
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According to the Anova statistic, the statistic value shows F =79.223, and the
significance value is .000, or below 0.05 (HO is rejected), so we may conclude that any
of these 5 determinants would affect the willingness of information sharing among
hospitals or the development of standard healthcare information systems in patient’s

referral.

Table 5 Multiple regression: Coefficients - The correlation between the willingness of

information sharing among hospitals in patient referral and existing barriers (Patients

Group)
| Standardiz _ )
Unstandardize o Collinearity
. ed Significan o
Variable/Sc | d Coefficient T Statistics
Coefficient|  fit ce
ale
P <.05 Toleran
B SE B VIF
ce
Constant 547 | .202 2.702 .007
Technical 679 | .054 .549 12.670 .000 .613 1.630
Economic .088 | .047 -.067 -1.855 .064 .893 1.120
Political 168 | .056 .148 3.010 .003 474 2.111
Legal .022| .051 .020 426 .670 .504 1.983
Ethic 078 | .047 .070 1.657 .098 .653 1.532

In the following step, using t-test and Sig. to examine the correlation between

predictor variables and response variable (t= Szl(;‘;)) include Technical (B1) =.679t=

(.679-0)/.054 = 12.670 at significance value = .000 and Politica 1(B3)= .168 t = (.168-
0)/.056= 3.010 at significance value = .003. Thus, we rejected the null hypothesis since

these three independent variables affect the willingness to information sharing among
the hospitals. The multiple regression analysis confirms that the two barriers, including
technical barriers (B = .549), and political barriers (B value = .148) are associated with an
increase in the willingness to health information sharing will rise by .679 when the
technical drawbacks such as lack of standards, data quality, and data archiving system

are steadily manipulated and increase.168 if political barriers e.g., the lack of standard
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practice guidelines, unclear policies, and procedures is solved. Concurrently, strategic
movement and reinforcement should positively impact the standard practice
development by increasing information sharing. Onthe contrary, Economic (f2) Legal
(B4), and Ethical (Bs) HO is accepted, which means these determinants are irrelevant to
the response variable. Multicollinearity was measured by variance inflation factors
(VIF) and tolerance. This result implied no multicollinearity because the VIF value is

less than 10 and the Tolerance value is higher than 0.25.

Study results from the Healthcare Professionals group

This group of participants in the survey were care providers, e.g., Physicians
including Primary Care Physicians, Specialist Doctors, Nurses, and Referralists, which
ages ranged from below 25 to over 55 years with working experience starting from 11
months up to 45 years (M =15, SD = 11.468). From the survey, 51.9% of respondents
identified the experience in patient referrals between divisions within the same hospital,
26.4% patients’ referrals between hospitals in Bangkok, and 21.7% patients’ referrals
for cross-province hospitals. We discovered the participants’ perspective on the current
healthcare information sharing in patient referrals; most of them, or 40.6%, agreed that
information sharing is sufficient, but accessibility may take some time, and 24.8% are
satisfied with the current cooperative healthcare information sharing. Likewise, 24.5%
rated at Neutral (M =3.79, SD = .9450).
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Table 6 Model Summary of Multiple Regression Analysis (Healthcare Professionals

Group)
R R Square Adjusted R Std .The error of Durbin -
Square the Watson
Estimate
671 450 442 1.795
Source Sum of Df Mean F-Value P-Value
Squares Square
Regression 170.056 6 28.343 56.909 <.001
Residual 207.680 417 498
Total 377.736 423

In table 6, the R-value presents the correlation between dependent and

independent variables at .671 or 67.1%. Similar to the result from the patients’ group,

other possible determinants could affect the willingness for information sharing among

hospitals or a way to develop the standard practice for information sharing in patient

referral.

The F-value in the Anova (Table 6) tests whether the overall regression model

IS a good fit for the data, which the independent variables statistically predict the
dependent variable, F (6,417) =56.909, p (<.001) <.05. Therefore, the regression model

IS a good fit for the data) Furthermore, it is concludable that the perspectives of

healthcare professionals on any of these 6 determinants would affect the willingness of
information sharing among hospitals or the development of standard healthcare
information systems in patient referral.
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Table 7 Mukiple regression: Coefficients - The correltion between the wilingness of

nformation sharing among hospitals in patient referral and existing barriers (Healthcare

Professional Group)

Standardiz
Unstandardize o Collinearity
_ - ed Significan o

Variable/Sc d Coefficient Statistics

Coefficient fit ce
ale

P <.05 Toleran
B SE B VIF
ce

Constant 1.086| .173 6.286 .000
Technical . 495 .059 469 8.409 .000 424 2.356
Motivation -.010| .070 -.009 -.150 .881 406 2.461
Economic . 112 .049 112 2.292 .022 557 1.795
Political .028 | .072 .027 .394 .694 277 3.606
Legal . 136 | .063 .145 2.145 .033 .289 3.463
Ethic .018 | .066 .017 274 .784 .351 2.850

Based on the multiple regression analysis (Table 7), the t-value and corresponding
p-value confirm that the 3 determinants, including Technical, Economic, and Legal
barriers, are significant. The P value of these variables will correlate with the degree of
willingness of information sharing or the standard practice development including
Technical =.495 (P-value =.000), Economic =.112 (P-value =.022) and Legal =.136
(P-value =.033). In the multiple regression model, VIF should be <10 or Tolerance
>(.25 for all variables, which they are. Given the result in table 7, Motivation, Political
and Ethical barriers are not significant p. (.881) >0.05, p. (694) >0.05, and p. (784)
>0.05 respectively. In other words, the regression model for a group of healthcare

professionals’ respondents includes Technical, Economic, and Legal. However,
Motivation, Political, and Ethical contribute less to explaining the willingness for
information sharing or standard practice development.

All barriers in this study were considered essential and would impede or facilitate
information sharing. However, some barriers may present a higher weight or more
substantial impact than others. The statistical results showed that both respondents agreed

that one common barrier, "Technical," could be a critical reason for the unsuccessful
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policy implementation for healthcare information exchange. This result reflects the lack
of national data standards, data collection, and quality, especially the data silo is in
various fragmented systems. In addition, the healthcare professionals mentioned two
other barriers, "Economic,” which represent relatively insufficient resources, inadequate
competent human resources, and organizational reputation. Then, "Legal” refers to the
national level's lack of standard regulation and ad-hoc guidelines. Whereas, the patients
indicated another significant barrier, "Political,” which would signify that different
hospital policies can lead to the diverse services experience that could be compared and
classified in numerous ways, especially in patients' referral process. In this study, the
economic barrier represents an adequate resource, and organizational reputation would
affect the willingness to information sharing. Therefore, the patient's and healthcare
professionals’ perspectives on Economic barriers may be perceived differently. In
particular scenarios, such factors may not impact their decision-making during hospital
visits (both regular and emergency cases) since the patients would first consider their
health conditions, especially for time-sensitive diseases or injuries from accidents. If
the P-value > .05 but the coefficient shows a negative value, the current investment in
infrastructure and resources seems sufficient. However, regardless of organizational
reputation, healthcare information is own proprietary. The less concerned about corporate
standing, the patient's perspective, the more willing to share. Eventually, this will benefit
the patients in terms of treatment accessibility. As mentioned earlier, data attained from
the literature, in-depth interviews, and survey results showed potential barriers.
Besides, it would elaborate on the details of disputes that interrupted the information
sharing and policy implementation of standard healthcare information, even the smooth
patients’ referral and safety.

Since another objective of our study is the standard healthcare information for
patient safety and care efficiency in time and cost; hence, it is vital to construct the data
analysis of the attitudes toward shareability and accessibility for healthcare information
categories. Importantly, this is similar to other industries’ manner the voice of
customers, which in this study referred to both patients and healthcare professionals
could improve services quality. As a result, we characterized the healthcare information
into 19 information categories, including Personal Information, Medical Treatment

Expense, Drug addiction, Growth, Clinical Data, Drug Utilization, Principal/Specific
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Diagnosis, Diagnosis-related, Treatment Historical report, Psychotherapy, HIV/AIDS
Infection, Monitor, Emergency, Symptoms/Conditions, Original-Recipient Hospital
details, Referral Objectives, Informant, Witness details and Data usage.

A survey of 903 respondents related their perspectives on information
shareability and accessibility. In comparison with the response of 424 subjects from the
healthcare professional group, we are keen to explore the critical and necessary data set
for patient care in the referral systems. The assessment score is from 1 to 5, which is
described as follows;

1 implied that the shareability and accessibility of this information is prohibited

2 implied that the shareability and accessibility of this information are permissible
only for the critical and treatment-related person.

3implied that the shareability and accessibility of this information are permissible
but considerably on a case basis.

4 implied that the shareability and accessibility of this information are
permissible; consent is required in any transaction.

5implied that the shareability and accessibility of this information are permissible
without consenting in any transaction.

After that, the descriptive statistic result for each information category could be

illustrated below;

Table 8 Comparison of Means between two groups of respondents (Patients and

Healthcare Professionals) in each information category (X1-X19)

Data categories C?omparison of Means

Patients HCP
Personal information (X1) 3.772 4.505
Medical treatment expense (X2) 3.831 4.639
Drug Addiction (X3) 3.453 4.399
Growth (X4) 3.835 4.448
Clinical Data (X5) 3.699 4.790
Drug Utilization(X6) 3.825 4.833
The principal or Specific diagnosis (X7) 3.520 4.743
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Data categories C?omparison of Means

Patients HCP
Diagnosis-related (X8) 3.566 4.675
Treatment Historical report (X9) 3.841 4.634
Psychotherapy (X10) 2.704 4.271
HIV/AIDS Infection (X11) 2.551 4.604
Monitor (X12) 3.643 4.795
Emergency (X13) 3.967 4.613
Symptoms/Conditions (X14) 4.008 4.823
Original-Recipient Hospital details (X15) 3.927 4.554
Referral Objectives (X16) 4.109 4.550
Informant (X17) 4.075 4.665
Witness details (X18) 3.825 4.111
Data usage (X19) 3.347 4.302

Interestingly, the healthcare professional group's mean score (table 8) seems
higher than the patients’ group in several information categories. After eliciting the
response from both groups' subjects, we aim to examine the Chow F statistic test to
prove whether the two groups have different perspectives on the shareability and
accessibility of each information category. The statistic result is F (20, 863) =1.89, Prob
> F = 0.0107, which mean the null hypothesis is rejected. The coefficients in the two
different datasets are inequal and differ by showing in two different single regression
lines. For instance, some information categories, i.e., drug addiction, HIV infection, or
mental conditions, may be seen as crucial data for care providers. However, the care
receivers would like to limit or prohibit its accessibility. This mindset will conclusively
affect the quality of treatment or healthcare services, and this limited health literacy
may pose a risk to patient safety.

A patient's understanding of health information would be an integral part of the
transformative healthcare environment. Significantly, the mutual understanding
between patients and their doctors is crucial. Undeniably, there is a discrepancy

between individual perceptions due to distinct health literacy, mainly when health
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information and records appear in medical terminology. In this study, we presume that
medical terminology would be one of the difficulties for the patients to take in and
understand. Sometimes, the misunderstood orwrong interpretation caused by numerous
details and sources can also occur on both sides of care providers and care receivers. In
practice, with informed consent, the patients need to understand the purpose of medical
treatment, and they agree to receive it before the treatment begins. Therefore, healthcare
professionals identified the commonly used health information during the in-depth
interview and then summarized it in 19 variables for reconfirming with patients before
running the statistical test.

Factor Analysis was applied in the following step to reduce many variables into
fewer numbers factors. This variable reduction technique would help simplify and develop
a shared understanding of involved parties. The Kaiser-Meyer-Olkin (KMO) test result
is at 0.935, which indicates that the sum of partiel correltions & not lbrge rebtive to the sum
of correlations. Thus, Factor Analysis should yield distinct and reliable factors for this

data set.

Table 9 Factor Analysis

Factor analysis/correlation Number of Obs = 903

Method: Principal-component factors Retained factors = 3

Rotation: Unrotated Number of params = 54
Factor Eigenvalue Difference Proportion Cumulative
Factorl 9.50814 7.72687 0.5004 0.5004
Factor2 1.78127 0.67347 0.0938 0.5942
Factor3 1.10780 0.18301 0.0583 0.6525
Factor4 0.92479 0.16017 0.0487 0.7012
Factor5 0.76462 0.16074 0.0402 0.7414
Factor6 0.60388 0.06069 0.0318 0.7732
Factor7 0.54319 0.00253 0.0286 0.8018
Factor8 0.54066 0.09433 0.0285 0.8302
Factor9 0.44633 0.01520 0.0235 0.8537
Factor10 0.43112 0.06630 0.0227 0.8764
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Factor Eigenvalue Difference Proportion Cumulative
Factorll 0.36483 0.00852 0.0192 0.8956
Factorl2 0.35631 0.02408 0.0188 0.9144
Factorl3 0.33223 0.03836 0.0175 0.9319
Factorl4 0.29386 0.04241 0.0155 0.9473
Factorl5 0.25146 0.01761 0.0132 0.9606
Factor16 0.23384 0.02830 0.0123 0.9729
Factorl7 0.20554 0.01101 0.0108 0.9837
Factor18 0.19454 0.07895 0.0102 0.9939
Factor19 0.11558 - 0.0061 1.0000

Table 10 Factor loadings (Pattern Matrix) and unique variances
Variable Factorl Factor 2 Factor 3 Uniqueness
X1 0.5289 -0.1909 0.4337 0.4957
X2 0.6152 -0.1672 0.2391 0.5364
X3 0.6594 -0.3216 0.2724 0.3876
X4 0.6492 -0.1358 0.4151 0.3878
X5 0.7501 -0.3293 0.0865 0.3215
X6 0.7559 -0.3105 0.0445 0.3303
X7 0.8187 -0.2836 -0.1983 0.2100
X8 0.8203 -0.2813 -0.2214 0.1990
X9 0.7528 -0.0281 -0.0086 0.4324
X10 0.7818 -0.1208 -0.0778 0.3682
X11 0.7201 -0.2296 -0.1405 0.4090
X12 0.7691 0.0425 -0.3931 0.2522
X13 0.6819 0.0870 -0.3829 0.3808
X14 0.7571 0.2178 -0.2815 0.3002
X15 0.7087 0.4485 0.0104 0.2965
X16 0.6963 0.5295 0.0727 0.2295
X17 0.6611 0.4922 0.0521 0.3180
X18 0.5491 0.5823 0.2610 0.2913




Variable

Factorl

Factor 2

Factor 3

Uniqueness

X19

0.6818

0.2069

0.1894

0.4565

Table 9 contains the initial number of factors and the eigenvalues (variance of the
factors). According to the default mineigen (0) criterion, afactor should have aneigenvalue
greater than zero to be retained, in this case, 19. However, this study kept only the first
three factors after the extraction by determining the correlation matrix in table 10.
Although the factor elected to retain three factors, only the first factor appears meaningful.
The first factor describes the respondents’ average attitude towards the critical and
shareable items. Some variables present reversed responses, or the loadings are
negative, which means the respondents may feel that the identified data should not
majorly influence the treatment process. At the same time, this data encountered any
objections or restrictions for information sharing. As a result, the patients will likely
disagree with these items and agree with other items. The Uniqueness column confirms

no communality.

Table 11 Factor Analysis (Rotated)
Factor analysis/correlation Number of Obs =903
Retained factors = 3

Number of params = 54

Method: Principal-component factors

Rotation: orthogonal varimax (Kaiser off)

Factor Variance Difference Proportion Cumulative
Factorl 5.14828 1.23799 0.2710 0.2710
Factor2 3.91029 0.57164 0.2058 0.4768
Factor3 3.33865 - 0.1757 0.6525

Table 12 Factor loadings (Pattern Matrix) and unique variances (Rotated)

Variable Factorl Factor 2 Factor 3 Uniqueness
X1 0.1325 0.1991 0.6687 0.4957
X2 0.3140 0.2291 0.5590 0.5364
X3 0.3676 0.1303 0.6784 0.3876
X4 0.2115 0.3049 0.6888 0.3878
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Variable Factorl Factor 2 Factor 3 Uniqueness
X5 0.5556 0.1380 0.5922 0.3215
X6 0.5820 0.1491 0.5557 0.3303
X7 0.7784 0.1607 0.3979 0.2100
X8 0.7941 0.1593 0.3809 0.1990
X9 0.5323 0.3724 0.3816 0.4324
X10 0.6253 0.2981 0.3897 0.3682
X11 0.6563 0.1639 0.3652 0.4090
X12 0.7778 0.3699 0.0770 0.2522
X13 0.6980 0.3628 0.0199 0.3808
X14 0.6441 0.5293 0.0689 0.3002
X15 0.3497 0.7481 0.1473 0.2965
X16 0.2760 0.8200 0.1479 0.2295
X17 0.2764 0.7667 0.1331 0.3180
X18 0.0343 0.8202 0.1864 0.2913
X19 0.2832 0.5657 0.3786 0.4565

From table 12, applying the orthogonal rotation (Varimax) method minimizes

the number of variables with high loadings on each factor. This solution would also

represent the correlation between the variables and the factor. The uniqueness value or

proportion of the common variance of the variable not associated with the factors could

confrm no communality after rotation.

In describing the respondents’

mutual

agreement by considering rotated factor loadings and unique variances, the variables in

each factor could be sorted as follows;

1.) 9 number of items in Factor 1, which is composed of X8 X7 X12 X13 X11

X14 X10 X6 X9 (Scale reliability coefficient: 0.9237)

2.) 5number of items in Factor 2, including X18 X16 X17 X15 X19 (Scale
reliability coefficient: 0.8720)
3.) 5 number of items in Factor 3 consist of X4 X3 X1 X5 X2 (Scale
reliability coefficient: 0.8169)
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Factor 1 Factor 2 Factor 3
Factor 1 0.6885 0.5276 0.4975
Factor 2 -0.2931 0.8300 -0.4745
Factor 3 -0.6633 0.1809 0.7261

Table 14 Regression Analysis Results

Source SS Df MS Number of Obs = 903

F (3, 899) = 1511

Model 39.7462407 3 13.2487469 Prob > F = 0.0000

Residual | 788.499606 899 877085213 R-squared = 0.0480

Adj R-squared = 0.0448

Total 828.245847 902 .918232647 Root MSE = .93653
Y Coef. Std. Err. t P>|t| [95% Conf. Interval]
Expert Based 131258  .031183  4.21 0.000 .070058  .1924579
Admin 0269272  .031183 0.86  0.388 -.0342727 .0881271
Patient Specific | .1615885 .031183  5.18  0.000 .1003886 .2227884
_Cons 3.578073 .0311657 114.81 0.000 3.516907 3.639239

After renaming composition, the above-given factors are Expert-based, Admin,
and Patient-specific, respectively. Then, regression analysis subsequently examines the
relationship between each element as the independent variable and the willingness for
information sharing as a dependent variable. Table 14 statistically revealed that the
information categories, including Patient-specific (P-value =0.000), consist of Personal
information (X1), Medical treatment expense (X2), Drug Addiction (X3), Growth (X4),
and Clinical Data (X5). Expert-based (P-value =0.000) is composed of Drug Utilization
(X6), The principal or Specific diagnosis (X7), Diagnosis-related (X8), Treatment
Historical report (X9), Psychotherapy (X10), HIV/AIDS Infection (X11), Monitor
(X12), Emergency (X13), and Symptoms/Conditions (X14). These factors could limit
or benefit the information-sharing decision from both groups of respondents.

Correspondingly, these data categories should schematize as vulnerable or confidential



51

information. As a consequence of data breaches, it would be harmful in terms of
patients’ identification, which some data may eventually impact each aspect of lives. In
addition, the quality of treatment could follow the individual difference in health
literacy. This communication error does not happen between healthcare professionals
and their patients but could lead to misinterpretation during patient referral and a
terrible blunder in caregiving. In contrast, administrative data seems visibly disclosure
information with unrestricted accessibility.

Since the proposed standardization of healthcare information is earnestly used
to interconnect among stakeholders in the healthcare supply chain, including hospitals
or between physicians and patients, both sets of questionnaires included an open-ended
question that allowed the respondents to provide their comments, ideas, and suggestions
through their experiences. Some difficulties are often an essential and unavoidable part
of a patient’s referral, e.g., the additional cost and time-consuming during patient
transfer services. Considering the benefits of digitizing patient referrals process should
be simple, secure, and seamless. For instance, generating asingle standard platform that
will increase data visibility and accessibility by reducing waiting time could lead to
modest health outcomes and decrease the burden of family care. Undeniably, adopting
electronic health records with meaningful use can improve the quality of care,
treatment, and medication. Indeed, accurate coding and recording will enhance patient
safety, especially for emergency cases with unconscious patients or without family
presence. Nevertheless, the consistent and comprehensive recording of drug allergies
seems not often available in electronic health records. This poor historical record
sometimes induces “Anaphylaxis,” a severe adverse drug reaction in some patients,
resulting in death.

In especial the current situation of the COVID-19 pandemic, there is a huge
demand for public health resources and services. For instance, Healthcare professionals,
facilities, and health information exchange, e.g., Lab results or X-ray results to be
developed for higher accuracy and time convenience are needed. However, the
respondents worried the cyber security because some confidential health information
could be commercially distributed unintentionally and vice wversa. Though using
Blockchain may help ease the information exchange in securely transfer encrypt patient

data, the comprehensive healthcare information exchange system includes Policy
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setting and enforcement, the entire development of Hardware, Software, and
Peopleware (for Skills & Mindset) remains of tremendous importance as a ground to
the sustainable development of National Public Health system. Likewise, data security
should be applied, i.e., Personal Data Protection Policy. In practice, a data integration
system should provide consistent access and delivery of data across the area and sources
to meet the information needs of all Clinical applications and treatment processes for

patient safety and wellness outcomes.



CHAPTER V
DISCUSSION

A comparison between the findings of this study and previous studies reveals
that all studies present several impediments to information sharing in healthcare;
nevertheless, this paper assesses Thailand’s healthcare information sharing practice
through patients’ and healthcare professionals’ perspectives, particularly in patients’
referral. Once the four barriers consist Technical, Economic, Political, and Legal have
been identified and being manipulated, the researchers anticipated the relevant
competent authorities to have regulatory mandates and reinforcement initiatives that
would lead to the successful policy implementation for healthcare information
exchange, based on a shared or centralized database-driven. For instance, A single
standard platform for data collection will increase data accessibility and visibility.
Escalation of the strategic movement and governance of national eHealth systems are
the most essential and critical. Adopting electronic health records with meaningful use
can improve the quality of care, treatment, and medication quality under the supervision
of cyber security. In the provision of improving healthcare information sharing
processes, the development of the National standard of healthcare information, the
strategic movement, and governance of national eHealth systems are the most essential
and critical parts. As for the regulatory landscape, the governing body should be
established and empowered by the related government departments in Thailand, e.g.,
the Ministry of Public Health or the Ministry of Digital Economy and Society. Such
governing body that has authority to control the adoption of standards should announce
the mandates. Further to legislation setting, in terms of sustainable development, the
legislative process should include policy evaluation and amendment after a certain
period. Given collaborative administration, the commitment from all stakeholders is a
necessity. Having a clear roadmap for the designated standards to be implemented and
interoperable in the healthcare system.

Meanwhile, advocacy on the potential benefits of using data standards and
communication between the organizations and the users greatly benefits from
controlling or manipulating possible conflict and misunderstanding. Above and

beyond, the standards maintenance and revision processes are part of the compulsory
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components of successful implementation and the acquiring resources and personnel in
the specific related field. Furthermore, cultivation, incentives, services mindset, and
capacity building are essential.

The previous studies noted the positive effect of information sharing on the
efficiency of the supply chain. In addition, the advancement of information technology
in recent years has empowered healthcare organizations to improve their service flow
and the information flow via efficient mechanisms. For instance, information
technology and data visibility will increase patients' accessibility to safe, quality, and
appropriate health services and treatment. Therefore, similar to other industries, well-
organized information sharing will enhance supply chain performance. In addition, it
will prevent redundant transactions and unnecessary costs and allow enterprises to
refine their supply chain management strategies to evolve the service quality and
maximize patient benefits. This study draws a possible implementation approach and
practice for healthcare information sharing from the previous section. Beyond being the
supportive technology for enhancing secure interconnectivity and a secure information-
sharing platform of healthcare data, Blockchain is seen as innovative information
management that delivers health-related data when needed to support decision-making
in the care process. Even though stakeholders might run into the emerging conditions,
this will remain state of the art about cyber security. In Blockchain, the transactions are
created and exchanged within the Blockchain network, and the data structure should be
modified (Spanakis et al.,2021). We then proposed the construction of healthcare
information sharing as follows;

1) Patient-specific — This section should allow patients to enter and edit
their information. In addition, they should be able to control the data accessibility and
visibility, e.g., some data may be open for public searches without authorization.
Likewise, the patients can provide their consent and revoke their permission orapproval
for some data at any request. Furthermore, using one-time using password or token
should be applied for the person’s verification and prevent information leaks at a
practical level.

2) Expert-based — Access to this information should require authorization
and authentication, i.e., limit use to licensed healthcare professionals, specifically,

single governing systems that control the national data repository, which should
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enhance or facilitate efficient information integration and sharing along with
strengthening collaboration among hospitals. However, having figured out the
complicated current situation, developing asingle data pool for this type of information
is very challenging due to difficulties in synchronizing and centralizing from discrete
healthcare information sources. Thus, the overriding mandatory rules and related public
policies, e.g., enforcing standard code and a single platform for patient referral. In the
meantime, as the comprehensive action plan in healthcare, the improvement of patients’
health literacy is, consequently, a priority and should be conducted in parallel, ie.,
through digital health reports, manuals, or guidelines for patients.

3) Administrative data: This data category should be available in the
healthcare system to enable traceability and improve care continuity. The information
needs to be accurate, consistent, and regularly updated by the care providers. Notably,
the patients and relatives should be notified and request additions or corrections.

Having considered the multi-authority access control in the use of the
Blockchain technology and the multi-authority access control (Triantafyllou et
al.,2020), we recommended these three items should be categorized as the Private and
Permissioned Blockchain rather than Public and Permissioned less Blockchain due to
some transactions may relevant to any vulnerable health information. Furthermore, to
achieve a nationwide adoption of patient-centric HIE, it is vital to understand the
distinction between patients’ health literacy, attitude, and influencing factors towards
their willingness to share and engage in the healthcare process. Therefore, it is better to
launch a comprehensive campaign to raise awareness and alleviate patients’ perception
of accountability and the exactness of privacy policies. Initially, the data collection of
this study is supposed to be nationwide to move towards a national innovative
management; however, we, unfortunately, narrowed the data collection area in
Bangkok according to the Coronavirus pandemic. Consequently, the result of this study
phase may not well represent standardization. Nonetheless, this phase of the study
focuses on healthcare information sharing. Furthermore, surveying Bangkok would
also minimize the adverse impact caused by the delay in getting the response from
respondents. In addition, some barriers in this survey may not be what patients and
healthcare professionals can conceive or experience; however, as the bottom-up

approach to policy evaluation, the authors believe this survey data will be beneficial in
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reflecting the overview of current HIE policy implementation. Therefore, from the end
user's perspective, operators' feedback would deliver thoughtful comments and
constructive remarks to policymakers or shareholders for consideration and enable
them to stipulate top-down policy and mandates. To reflect the current interaction and
future cooperative platform, we proposed expanding the scope of analysis in a future
study to cover all stakeholders in the healthcare supply chain, i.e., Suppliers, Society,
Regulators, and Administrators, including The National Health Security Office

(NHSO) and insurance companies.



CHAPTER VI
CONCLUSIONS AND FURTHER RESEARCH

The main objective of this study is to determine the potential barriers to the
mplementation of healthcare information sharing policy n Thailand’s patients’ referral
systems. Furthermore, the study proposed conceptual standard healthcare information
set for patient referrals to make critical patients and healthcare information available
when needed through the manipulated and standardized process, regardless of time and
distance. In this paper, Technical, Economic, Political, and Legal are the four
determinants influencing the implementation of healthcare information sharing policy
and significantly affecting the practice. Thenceforth, the researchers categorized the 19
information categories into three data groups: patient-specific, expert-based, and
administrative data. The primary benefit of the paper is in generating the manage ment
platform that possibly is a constitutional concept to respond to the need for national
healthcare data standards and led to the standardization of healthcare information for
patients’ referral process. The personalized feedback from care providers and care
receivers to identify the specific ways they could offer alternatives for improve ment
and development in the healthcare system and the driving force of the influential
regulators or the decisive direction from the public health policymakers are imperative
components.

Nonetheless, prosperous and sustainable healthcare information systems require
the central body to earnestly consider the distinct level of health information literacy
and competencies. Therefore, further research on the distinctive health information
literacy on an individual level will help address and contribute to developing health
information literacy and competencies in Thai citizens.
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Interview Questions

1

N

What's your age?
How long have you been working as a physician? What are your specialties?
Have you had experience relating to caregiving in a patient’s referral?
How would you rate the current cooperative health information sharing among hospitals?
(From 1 to 5) (5 equals the most significant score and 1 is the least score)
What are the most influencing factors that can help facilitate or impede health
information sharing and the development of the national standard of healthcare
information? (@m%’@ﬁﬁm&i@iﬂﬁ viml,ﬁudﬁﬂslmﬁqqﬁ'mm@&imzuu‘ﬁ@g@Lﬁfam?mm
Hihe visensimunnsgudeyagunintessying)
5.1 Technical barriers
( ) data notcollected ( ) data not preserved or cannot be found
( ) language and restrictive data format ( ) technical solutions not available
( ) lack of metadata and standards () other (please identify)....................
5.2 Motivational barriers
() no incentives ( ) opportunity cost () possidle critcism ( ) disagreement on data use
() other (please identify)..............coooeeein.
5.3 Economic barriers
() posside economic damage ( ) Lack of resources ( ) other (please identify)............
5.4 Political barriers
() Lack of trust ( ) Restrictive policies () lack of guidelines
( ) other (please identify) ..........................
5.5 Legal barriers
() Ownership and copyright ( ) Protection of privacy ( ) other (please identify)......
5.6 Ethical barriers

( ) Lack of proportionality ( ) Lack of reciprocity ( ) other (please identify)..............

. What sort of data in the patient’s referral system significantly impacts effective

healthcare services? (fayaluszindaya uaznisdssiadilela Anaatnsuinsa

dszAnsnnlunisinwiguatlas)
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Healthcare Professionals Questionnaire:

Perspectives on experiences in Healthcare Information for Patient referral

In this questionnaire, Patient Referral Systems define the transfer of patient
transfer or care receivers from one healthcare professional to other healthcare
professionals or health services. For example, it is a written order from a primary care
doctor to see a specialist for a specific medical service. Patient referral systems should
help ensure people receive the best possible care, comprehensive, equity, and
continuing care. This questionnaire consists of several statements about your experience
in healthcare information for patients’ referrals. In addition, this is not a test and there are
no right or wrong answers. We are interestedin your opinions and impressions, whether

you AGREE or DISAGREE.

Some statements may look similar but they are different so please read each one
very carefully before filling it in. Please place a tick in the column, which resembles your

opinions most closely.

Objectives of the study

1. To investigate the causal effect of healthcare information sharing for patient referral.

2. To explore the critical and sharable set of relevant healthcare information to
treatment process between different health services providers for health service receivers’
prosperity.

Scope of the study

This questionnaire is a part of the study on Healthcare Information Sharing in
Patients’ referral systems between Hospitals. The respondents will cover Healthcare
professionals, Patients or Care receivers and respondents who have experience in
Patients transfer only for medical services, excluding other information about Healthcare
Products and Medical Devices.

Respondents consent to participate in this survey. The researcher shall not
discover or publish all information of respondents. The respondents may refuse to
participate or to stop the form filling at any time without any loss of health care benefits
that they are otherwise receiving.

] agree
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General Information

Gender:

[ Female [ Male
Age:

[] Below25 years old []25-30 years old [1 3135 years old []36-40 yearsold
L1 41-45 years old [ 45-50 years old [1 50-55 years old []overss years old

Relevant details about Healthcare Information in Patients’ referral
Do you have experience in Patients referral systems?
O No
O ves (please identify the type of patients’ referral)
L] Patients’ referrals between a division/department within the same
hospital
L] Patients’ referrals between hospitals within the Bangkok area
[l Patients’ referrals between hospitals across the province

Part |

If you have experienced or currently be the care receivers of medical services through
the patients’ referral system, please share your opinions on influencing factors for the
development of healthcare information for patients referral to these following questions;
1. Which information in Patients’ referrals most affects the effectiveness and efficiency of
treatment? (multiple selections is acceptable)

[0 Personal Information i.e., Name, ldentification Number, Date of birth, Gender,
Weight and Height, Race, Religious, Occupation, Contact details, details of a
contactable person (Family/Relatives)

|:| Historical Health Information i.e., Medical records (Past and Present), Treatment,
Medical expenses

O ciinical Information i.e., Congenital disease, Family History, Laboratory test result,
X-ray photograph, Electrocardiography (EKG) result, Vital signs

O Drug usage and Drug Allergy

O others (IPIEASE SPECITY) . .vvviieeiiie et e e
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From your experiences in medical services through patients’ referrals, please provide
your opinions and assessment on the levels of willingness for healthcare information
sharing between hospitals in patients’ referral systems. The given score is from 1-to 5,
and the elaboration of each point are as follows;

5 implies that the level of willingness for healthcare information sharing is
ample so that it convinces data accessibility to critical data and lead to timely
response treatment

4 implies that the level of willingness for healthcare information sharing is
sufficient; some of the critical data is accessible with time consumption;
nonetheless, it remains on-time treatment.

3 implies that the level of willingness for healthcare information sharing is
moderate

2 implies that the level of willingness for healthcare information sharing is
limited; Time is taken for the data accessibility

1 implies that there is no cooperative healthcare information sharing among
hospitals, which would hamper the medical services

How would you assess the current cooperative relationship in healthcare information

sharing among hospitals for patients’ referrals?

no cooperative healthcare the level of willingness for healthcare
nformation sharing among hospitals, information sharing is ample so that
which would hamper the medical it convinces data accessibility to
services critical data and lead to timely

response treatment
Based on your medical service experiences in patients’ referrals, including direct and
indirect experiences for yourself, relatives, or family members, please rate your opinion
on the following statements that you realize if it could affect the convincingness of
healthcare information systems in patients’ referralfrom 1-5 points ((1 = strongly disagree,

and 5 = strongly agree)
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2.1 Technical barriers

The current health information system reflects the proper data collection and covers

required content, i.e., nutrition, food allergy, and traveling to high -risk areas

strongly disagree strongly agree

The current health information system reflects good data archiving and storage

strongly disagree strongly agree

At present, national databases and data repositories appear in similar language and
program coding thatis comprehensible, avoiding misinterpretation and eventually

raising effectiveness in patients’ referral

strongly disagree strongly agree

The current health information system supplies technical solutions or user guidelines.

strongly disagree strongly agree

The data source is identifiable to add information or data correction purposes.

strongly disagree strongly agree
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2.2 Motivational barriers

In the current platform, there are adequate Personal and Institutional incentives to
generate healthcare information systems or prioritize data sharing over other pressing

duties.

strongly disagree strongly agree

In your organization, staff got the appropriate work schedule to be more concentrated
on developing health information systems and maintenance when they are free from

workload and stress conditions.

strongly disagree strongly agree

Some policies or solutions can prevent or oppose possible criticism available in your

workplace.

strongly disagree strongly agree

Your organization has appropriate organizational public relations strategies and

practices.

strongly disagree strongly agree

The apparent capability of conflict management in data sharing or usage for both

individuals and organizational levels

strongly disagree strongly agree
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2.3 Economic barriers
Data sharing may cause an impact on corporate standing and organizational reputation

or the overall national GDP

strongly disagree strongly agree

Adequate support on infrastructure, competent personnel, Institutional incentives, and
resources to generate healthcare information systems or prioritize data sharing over

other pressing duties

strongly disagree strongly agree

2.4 Political barriers

The related policies, practices, and procedures are clear

strongly disagree strongly agree

Administrative is flexible enough, Restrictive policies/standards are understandable

strongly disagree strongly agree

At present, there is standard practice and policies that can be applied to any hospitals

strongly disagree strongly agree
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2.5 Legal barriers
The centralized governing authority allows fast data accessibility, less complexity, and

avoid time consumption

strongly disagree strongly agree

Ad-hoc guidelines to prevent and control data breaches is available and clearly

describe

strongly disagree strongly agree

2.6 Ethical barriers
Adequately proportionality, there is careful deliberation in assessing the risks and

benefits in normal practice.

strongly disagree strongly agree

The sufficiency of reciprocity. Data sharing practices are often for mutual benefits.

strongly disagree strongly agree

Recommendations for Healthcare information system development

Part 1l
If you would be able to propose the shareability and accessibility of healthcare information
for futuristic patients’ referrals, please rate the following information categories (1-5 points)

(1= Least Important 5= Most important)
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Personal information i.e., Name-Surname Gender Date of Birth, Race, Religion, Height,

Weight, Address, Family and contact details, educational level, Occupation

Least important

Medical rights and treatment expenses

1 2 3 4

Least important

Behavioral data i.e., Smoking and Drug Addiction

Least important

Growth (Children)

Least important

5

Most important
5

Most important
5

Most important
5

Most important

Clinical Information i.e., Congenital disease, Family History, Laboratory test result, X-ray

photograph, Electrocardiography (EKG) result, Vital signs

1 2 3 4

Least important

Drug usage and Drug Allergy

Least important

The principal or Specific diagnosis

Least important

5

Most important
5

Most important
5

Most important



Diagnosis-related group

Least important O

Medical report, historical treatment records, Admit and Discharge date

Least important O
Psychotherapy
1
Least important O

HIV/AIDS Infection

Least important O

Monitor symptoms

Least important O
Emergency
1
Least important O

@)

O

@)

O

O

Symptoms/Conditions prior-during-after patients transfer

Least important O

2

@)

@)

4

O

78

Most important

Most important

Most important

Most important

Most important

Most important

Most important
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Original-Recipient Hospital details

the shareability and accessibility of O O O O O the shareability and accessibility of
this information is prohibited this information are permissible
without consenting in any
transaction.

Referral Objectives

Least important O O O O O Most important

Informant for patients’ referrals or Contact details for emergency cases

1 2 3 4 5

Least important O O O O O Most important

Witness details

Least important O O O O O Most important

Data usage purpose i.e., treatment, research, and/or academic

1 2 3 4 5

Least important O O O O O Most important
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Patients and Relatives Questionnaire:

Perspectives on experiences in Healthcare Information for Patient referral

In this questionnaire, Patient Referral Systems define the transfer of patient
transfer or care receivers from one healthcare professional to other healthcare
professionals or health services. For example, it is a written order from a primary care
doctor to see a specialist for a specific medical service. Patient referral systems should
help ensure people receive the best possible care, comprehensive, equity, and
continuing care. This questionnaire consists of several statements about your experience
in healthcare information for patients’ referrals. In addition, this is not a test and there are
no right or wrong answers. We are interestedin your opinions and impressions, whether

you AGREE or DISAGREE.

Some statements may look similar but they are different so please read each one
very carefully before filling it in. Please place a tick in the column, which resembles your

opinions most closely.

Objectives of the study

1. To investigate the causal effect of healthcare information sharing for patient referral.

2. To explore the critical and sharable set of relevant healthcare information to
treatment process between different health services providers for health service receivers’
prosperity.

Scope of the study

This questionnaire is a part of the study on Healthcare Information Sharing in
Patients’ referral systems between Hospitals. The respondents will cover Healthcare
professionals, Patients or Care receivers and respondents who have experience in
Patients transfer only for medical services, excluding other information about Healthcare
Products and Medical Devices.

Respondents consent to participate in this survey. The researcher shall not
discover or publish all information of respondents. The respondents may refuse to
participate or to stop the form filling at any time without any loss of health care benefits
that they are otherwise receiving.

L1 agree
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General Information

Gender:

|:| Female |:| Male

Age:
[] Below 25 years old []25-30 years old [1] 3135 years old [136-40 yearsold
(1 41-45 years old [] 45-50 years old []50-55 yearsold [ overss years old
Relevant details about Healthcare Information in Patients’ referral
Do you have experience in Patients referral systems?
O No
O ves (please identify the type of patients’ referral)
L] Patients’ referrals between divisions/departments within the same
hospital
L] Patients’ referrals between hospitals within the Bangkok area
L] Patients’ referrals between hospitals across the province

Part |

If you have experienced or currently be the care receivers of medical services through
the patients’ referral system, please share your opinions on influencing factors for the
development of healthcare information for patients referral to these following questions;
1. Which information in Patients’ referrals most affects the effectiveness and efficiency of
treatment? (multiple selections is acceptable)

O Personal Information i.e., Name, Identification Number, Date of birth, Gender,
Weight and Height, Race, Religious, Occupation, Contact details, details ofa
contactable person (Family/Relatives)

[ Historical Health Information i.e., Medical records (Past and Present), Treatment,
Medical expenses

O ciinical Information i.e., Congenital disease, Family History, Laboratory test result,
X-ray photograph, Electrocardiography (EKG) result, Vital signs

O Drug usage and Drug Allergy

O others (PlEASE SPECITY) .eiiiiiiiiiiiii e e
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From your experiences in medical services through patients’ referrals, please provide
your opinions and assessment on the levels of willingness for healthcare information
sharing between hospitals in patients’ referral systems. The given score is from 1-to 5,
and the elaboration of each point are as follows;

5 implies that the level of willingness for healthcare information sharing is
ample so that it convinces data accessibility to critical data and lead to timely
response treatment

4 implies that the level of willingness for healthcare information sharing is
sufficient; some of the critical data is accessible with time consumption;
nonetheless, it remains on-time treatment.

3 implies that the level of willingness for healthcare information sharing is
moderate

2 implies that the level of willingness for healthcare information sharing is
limited; Time is taken for the data accessibility

1 implies thatthere is no cooperative healthcare information sharing among

hospitals, which would hamper the medical services

How would you assess the current cooperative relationship in healthcare information

sharing among hospitals for patients’ referrals?

no cooperative healthcare the level of willingness for healthcare
nformation sharing among hospitals, information sharing is ample so that
which would hamper the medical it convinces data accessibility to
services critical data and lead to timely

response treatment
Based on your medical service experiences in patients’ referrals, including direct and
indirect experiences for yourself, relatives, or family members, please rate your opinion
on the following statements that you realize if it could affect the convincingness of
healthcare information systems in patients’ referral from 1-5 points ((1 = strongly

disagree, and 5 = strongly agree)
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2.1 Technical barriers

The current health information system reflects the proper data collection and covers

required content, i.e., nutrition, food allergy, and traveling to high-risk areas

strongly disagree strongly agree

The current health information system reflects good data archiving and storage

strongly disagree strongly agree

At present, national databases and data repositories appear in similar language and
program coding thatis comprehensible, avoiding misinterpretation and eventually

raising effectiveness in patients’ referral

strongly disagree strongly agree

The current health information system supplies technical solutions or user guidelines.

strongly disagree strongly agree

The data source is identifiable to add information or data correction purposes.

strongly disagree strongly agree
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2.2 Economic barriers
Data sharing may cause an impact on corporate standing and organizational reputation

or the overall national GDP

strongly disagree strongly agree

Adequate support on infrastructure, competent personnel, Institutional incentives, and
resources to generate healthcare information systems or prioritize data sharing over

other pressing duties

strongly disagree strongly agree

2.3 Political barriers

The related policies, practices, and procedures are clear

strongly disagree strongly agree

Administrative is flexible enough, Restrictive policies/standards are understandable

strongly disagree strongly agree

At present, there is standard practice and policies that can be applied to any hospitals

strongly disagree strongly agree
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2.4 Legal barriers

The centralized governing authority allows fast data accessibility, less complexity, and

avoid time consumption

strongly disagree strongly agree

Ad-hoc guidelines to prevent and control data breaches is available and clearly

describe

strongly disagree strongly agree

2.5 Ethical barriers

Adequately proportionality, there is careful deliberation in assessing the risks and

benefits in normal practice.

strongly disagree strongly agree

The sufficiency of reciprocity. Data sharing practices are often for mutual benefits.

strongly disagree strongly agree

Recommendations for Healthcare information system development.
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Part Il
If you would be able to propose the shareability and accessibility of healthcare
information for futuristic patients’ referrals, please rate the following information
categories (1-5 points)

1 implied that the shareability and accessibility of this information is prohibited

2 implied that the shareability and accessibility of this information are permissible
only for the critical and treatment-related person.

3 implied that the shareability and accessibility of this information are permissible
but considerably on a case basis.

4 implied that the shareability and accessibility of this information are permissible;
consentis requiredin any transaction.

5 implied that the shareability and accessibility of this information are permissible

without consenting in any transaction.

Personal information i.e., Name-Surname Gender Date of Birth, Race, Religion, Height,

Weight, Address, Family and contact details, educational level, Occupation

the shareability and accessibility of the shareability and accessibility of
this information is prohibited this information are permissible
without consenting in any
transaction.

Medical rights and treatment expenses

the shareability and accessibility of the shareability and accessibility of

this information is prohibited this information are permissible
without consenting in any

transaction.

Behavioral data i.e., Smoking and Drug Addiction

the shareability and accessibility of
this information are permissible
without consenting in any
transaction.

the shareability and accessibility of
this information is prohibited



Growth (Children)

the shareability and accessibility of O
this information is prohibited
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the shareability and accessibility of
this information are permissible
without consenting in any
transaction.

o O OO0

Clinical Information i.e., Congenital disease, Family History, Laboratory test result, X-ray

photograph, Electrocardiography (EKG) result, Vital signs

the shareability and accessibility of O
this information is prohibited

Drug usage and Drug Allergy

the shareability and accessibility of
this information is prohibited

The principal or specific diagnosis

1
the shareability and accessibility of
this information is prohibited
Diagnosis-related group
1

the shareability and accessibility of O
this information is prohibited

the shareability and accessibility of
this information are permissible
without consenting in any
transaction.

O O OO0

the shareability and accessibility of
this information are permissible
without consenting in any
transaction.

O O O O

the shareability and accessibility of
this information are permissible
without consenting in any
transaction.

O O O O

the shareability and accessibility of
this information are permissible
without consenting in any
transaction.

o O OO0

Medical report, historical treatment records, Admit and Discharge date

the shareability and accessibility of O
this information is prohibited

the shareability and accessibility of
this information are permissible
without consenting in any
transaction.

O O OO



Psychotherapy

the shareability and accessibility of
this information is prohibited

HIV/AIDS Infection

the shareability and accessibility of
this information is prohibited

Monitor symptoms

the shareability and accessibility of
this information is prohibited

Emergency

the shareability and accessibility of
this information is prohibited

O

O

O

O

Symptoms/Conditions prior-during-after patients transfer

the shareability and accessibility of
this information is prohibited

o O O O

Original-Recipient Hospital details

the shareability and accessibility of
this information is prohibited

o O O O

O

O
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the shareability and accessibility of
this information are permissible
without consenting in any
transaction.

the shareability and accessibility of
this information are permissible
without consenting in any
transaction.

the shareability and accessibility of
this information are permissible
without consenting in any
transaction.

the shareability and accessibility of
this information are permissible
without consenting in any
transaction.

the shareability and accessibility of
this information are permissible
without consenting in any
transaction.

the shareability and accessibility of
this information are permissible
without consenting in any
transaction.
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Referral Objectives

the shareability and accessibility of the shareability and accessibility of
this information is prohibited O O O O O this information are permissible

without consenting in any
transaction.

Informant for patients’ referrals or Contact details for emergency cases

i ihili the shareability and accessibility of
the sha.reabmty _and.accesaf,ll:.:lllty of O O O O O Lo / o
this information is prohibited this information are permissible

without consenting in any
transaction.

Witness details

the shareability and accessibility of the shareability and accessibility of
this information is prohibited o O O o O this information are permissible

without consenting in any
transaction.

Data usage purpose i.e., treatment, research, and/or academic

the shareability and accessibility of the shareability and accessibility of
this information is prohibited O O O o O this information are permissible

without consenting in any
transaction.
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