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ABSTRACT

This research and development study aimed to develop and evaluate a Training Course for Monk (Phra
Kilanupatthak) Attendants Providing Palliative Care to Terminally Il Monks in Accordance with Dhamma and
Discipline in Monk’s Dwelling Palliative Care. The study was conducted in three phases: 1) situational analysis
and conceptualization of end-of-life care; 2) a training course development; and 3) evaluation using a pre-
experimental design, one-group pretest-posttest design. Purposive sampling was used to recruit 30 monks.
Data were collected via questionnaires assessing care competencies, quality of care processes, palliative care
levels, and satisfaction, with Cronbach’s alpha coefficients of 0.78, 0.82, 0.92, and 0.89, respectively. Data
analysis included content analysis, descriptive statistics, and paired samples t-test. The results revealed that:
1) following training, care competencies and quality of care significantly improved compared to pre-training
levels (p < 0.001); and 2) In terms of palliative care levels, most terminally ill monks maintained a PPS score of
80% (63.34%) and 70% (33.33%), reflecting a stable phase with good communication. This demonstrates that
the developed curriculum significantly improved the caregiving competencies and quality of service of Phra
Kilanupatthak. To promote a peaceful death aligned with Buddhist principles, this curriculum should be

implemented across various areas to standardize end-of-life care for the monastic community.

Keywords: Monks in Palliative care, Training Course on Caring for Monks, Palliative Performance Scale (PPS)
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WAZNIAANITAINANLBENANL YNNIz assNAUAdENTIRANsIINUImINanaATn § U
spaedl 3 MsAnmKAURIANgAsY uisaaniily 2 diu Aa
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1.1 AMUANITOULNITAUANTZAINBINTE WLIT N1eudadfuniseusunszAaydggand
@miau:miqLL@Wi:mﬂquﬁﬁndqri@ul.%’nfammﬂ'mﬁﬁmhﬁﬁgmmﬁﬁ (p<0.001) (ﬁmmﬁ 2)
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Pretest Posttest
Knowledge and Skills p-value
Mean SD Mean SD

1. Holistic assessment 2.14 0.26 3.50 0.33 <0.001
2. Attitude 2.27 0.43 4.46 0.31 <0.001

A o o o o
*NTEALULAIATY 0.01

A15197 3 NALLFHLTELATLULAAANNINNITLIUNNIUANTTE N sTazing dudunszAayngineu

WATUAINTIDUTNUANGATY (n=30)

Pretest Posttest

The process of caring for Monks in Palliative care p-value
Mean SD Mean SD

~N OO o0 A~ W N

. Ability to use the end-of-life care process 1.72 0.41 2.55 0.40 <0.001
. Management of discomfort with drug and no-drug therapy 1.65 0.43 2.77 0.39 <0.001
. Pain management 1.65 0.43 2.65 0.26 <0.001
. Ability to assess wound care in Monks in Palliative care 1.60 0.50 2.48 0.44 <0.001
. Discharge planning 1.71 0.43 2.62 0.26 <0.001
. Mental, psychosocial, and spiritual care 1.51 0.45 2.58 0.38 <0.001
. Communication 1.67 0.43 2.50 0.29 <0.001
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a
Az 80 (13197 4)

A15199 4 uansszALdtleNlasunIsauakLLlszAULsEARY (Paliative Performance Scale : PPS) (n=30)

PPS (percentage) Frequency Percentage
80 19 63.34
70 10 33.33
60 1 3.33
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ABSTRACT

Background and rationale: Thailand is rapidly transforming into a super-aged society, resulting in an increased
need for long-term care amid structural and resource restrictions. Incorporating stakeholder perspectives is
therefore imperative for the development of sustainable long-term care policies.

Objective: This study aimed to investigate stakeholders' perspectives regarding the economic value, care
demands, and barriers of long-term care.

Methods: A qualitative research design including focus group discussions was implemented. Participants were
purposefully chosen from four stakeholder groups, total 48 individuals. Data was collected by focus group
discussions, audio recordings, and field notes, with exact transcripts evaluated by qualitative content evaluation
and thematic analysis.

Results: Three main themes were identified: (1) long-term care as both an economic burden on households
and a systemic investment; (2) unmet care needs, particularly in the areas of aging in place, dementia care,
and workforce capacity; and (3) systemic barriers concerning financing, caregiver burnout, intersectoral
coordination, and cultural context.

Conclusions and recommendation: Long-term care for older persons in Thailand continues to encounter
deficiencies in financial protection, dementia care, workforce capacity, and service integration. Therefore, it is
imperative to establish a sustainable, nationally integrated long-term care system that prioritizes intersectoral

collaboration, aging in place, and community-based services.

Keywords: Long-term care, Economic Value, Stakeholder, Focus group
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Background and rationale

The global population is ageing rapidly due to prolonged increases in life expectancy and decreasing
fertility rates. This demographic shift has led to a significant rise in the demand for long-term care (LTC)
services, placing increasing strain on health and social care systems in various contexts. ' Long-term care
involves comprehensive support for those facing functional limits due to chroniciliness, disability, or age-related
decline, extending beyond services specific to dementia."” Neurological disorders, including stroke,
substantially lead to physical and cognitive disabilities, often resulting in extended dependency and ongoing
care requirements over time.*® The World Health Organization (WHO) defines long-term care (LTC) as
a comprehensive array of medical, social, and personal services designed to assist individuals who have
diminished intrinsic capacity, are at danger of future decline, and cannot fully restore independent
functioning.“z10’”’12

Long-term care is structured across various environments, including institutional facilities like nursing
homes and adult day-care centers, community-based programs, and home-based care provided by
professional caregivers or informal family members.”"® Worldwide, long-term care recipients are primarily
individuals aged 65 and older, with over fifty percent being 80 years or older.” In light of the intricate and
enduring aspects of care dependency, modern long-term care (LTC) models increasingly prioritize person-
centered care (PCC), which highlights individual preferences, dignity, and autonomy, as well as relationship-
centered care (RCC), which emphasizes trust, reciprocity, and enduring interpersonal relationships between

10, 14,15,16

care recipients and caregivers. The economic ramifications of long-term care (LTC) are substantial,

with worldwide spending anticipated to exceed ftrillions of US dollars, indicating a collective and escalating
burden shouldered by both formal care systems and informal family networks.'""®

Thailand exemplifies one of the fastest ageing populations in Asia, making long-term care an
immediate issue for public health and social development. Dementia significantly adds to care dependency;
nevertheless, a diverse array of chronic diseases and disabilities also plays a considerable role in the increasing
demand for long-term care among the elderly.'”"® Historically, caregiving in Thailand has primarily been familial,
influenced by entrenched cultural ideals of filial duty and bolstered by community support systems, such as
village health volunteers and primary care facilities.”** Nonetheless, this dependence on informal caregiving
frequently places considerable financial, emotional, and physical strains on households, especially since
numerous long-term care expenses are non-medical and insufficiently addressed by public funding systems.w’
212223 Despite the Universal Coverage Scheme offering some assistance, institutional long-term care services
are constrained by exorbitant prices, resulting in families predominantly bearing the burden of care provision,
often lacking adequate professional supervision or respite opportunities.20

In line with global trends, Thailand continues to encounter enduring structural issues in the organization
and provision of long-term care. Access to services is hindered by ongoing limitations, such as prolonged

waiting times, significant out-of-pocket costs in private facilities, transportation difficulties, inadequate

understanding of available programs, and an expanding digital divide.* The viability and quality of long-term
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care provision are further jeopardized by worker shortages, considerable caregiver load, and deficiencies in

24,25

professional training. Simultaneously, there has been an increasing need for specialized long-term care

services that cater to disabilities, dementia, and mental health needs, which beyond conventional elder care

29,26,27,28

models. The issues are exacerbated by enduring policy and financial impediments, such as inadequate

public investment, disjointed administrative structures, restricted insurance coverage, and rigid regulatory
frameworks, which undermine the long-term viability of long-term care systems.29'3w'32'33'34

In addition to these structural and financial constraints, apprehensions about perceived service quality
and institutional trust remain substantial. Senior individuals frequently convey discontent with institutional care
settings, while cultural stigma and negative societal perceptions around dependency and official assistance

may postpone or deter the pursuit of support.’®?**>%

Effective communication and interprofessional
collaboration are crucial components of integrated long-term care delivery; however, these processes often
face challenges due to professional hierarchies, conflicting organizational goals, and persistent communication

. 37,38,39,40,41
gaps between health and social care sectors.

Collectively, these interrelated problems underscore the
necessity for a nuanced, context-sensitive approach to comprehending long-term care, one that incorporates
the perspectives of individuals directly involved in its planning, provision, and utilization.

Despite increasing governmental focus on population aging in Thailand, empirical research reflecting
the perspectives of many long-term care stakeholders is still limited. There is a paucity of qualitative studies
investigating the concurrent experiences and perceptions of economic value, care requirements, and access
constraints among administrators, practitioners, supporting organizations, and service consumers. Addressing
this research deficiency is crucial for formulating sustainable, equitable, and culturally relevant long-term care
changes. To explore stakeholders’ perspectives on the economic value, care needs, and structural challenges
of long-term care for dependent older adults in Thailand. This study will provide evidence through focus group

discussions that will inform policy development, improve service delivery, and aid in the design of integrated

long-term care systems that address the intricate and evolving needs of an ageing population.

Method

Study Design

This study employed a qualitative descriptive design to investigate stakeholder experiences and
viewpoints regarding long-term care (LTC) for elderly individuals in Thailand. Qualitative description was
selected to produce a thorough, low-inference representation of participants' perspectives utilizing colloquial
language, while adhering closely to the facts and refraining from imposing a pre-existing theoretical
framework.*” This methodology is especially appropriate for health services research intended to guide policy
and practice. The research was conducted under an interpretivist framework, recognizing that meanings are
socially created through interaction and circumstance. To ensure the study quality, we considered parameters
of the checklist by the Consolidated Criteria for Reporting Qualitative research (COREQ) in performing

interviews, analyzing data and reporting results.”
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Research Team and Reflexivity

Focus group discussions (FGDs) were facilitated by a competent qualitative researcher possessing
prior competence in community health and gerontology research. The moderator, Wachira Chanabutr, was
aided by a note-taker who documented contextual details, group dynamics, and non-verbal communications.
None of the facilitators held supervisory or service provision obligations for the participants. Prior to data
collection, the research team engaged in reflexive discussions to identify potential assumptions related to long-
term care, professional responsibilities, and cultural norms concerning aging and caregiving in Thailand.
Reflexive notes were documented during data collection and processing to reduce interpretative bias.

Participants and Setting

Purposive sampling was employed to recruit people possessing direct expertise in long-term care as
administrators, planners, service providers, or service recipients. Four stakeholder groups were comprised of:
(1) administrators and local government officials (n = 14); (2) planners and care practitioners (n = 12); (3)
representatives of supporting agencies (n = 10); and (4) older individuals and family caregivers (n = 12). This
diversified sample technique aimed to enhance variance and encompass a wide range of opinions regarding
policy, service delivery, and lived experience.

Eligibility requirements encompassed being 18 years of age or older, had a minimum of three months
of experience with long-term care (as a provider, patient, or caregiver), and proficiency in Thai. Cognitive
screening of older persons and family caregivers aged 60 years and above was conducted using the Mini-
Mental State Examination (MMSE-Thai 2002); a score of =24 was required to ensure meaningful participation
in group discussions. The MMSE demonstrated a sensitivity of 92%, a specificity of 92.6%, and an efficiency of
92.4%.*

The research was carried out in Health Region 7, which includes the provinces of Roi Et, Khon Kaen,
Maha Sarakham, and Kalasin in Northeastern Thailand. This region was chosen because of its swiftly aging
population and its established combination of community-based and institutional long-term care services.
Participants were sourced from public health facilities, encompassing municipalities and subdistrict health-
promoting hospitals, in addition to commercial long-term care institutions.

Recruitment

Prior to participant recruitment, administrative consent was secured from provincial and district health
authorities. Community health nurses and institutional administrators facilitated the identification of eligible
participants. Potential volunteers were approached either in person or over telephone and given comprehensive
information about the study's objectives, procedures, confidentiality, and the voluntary nature of their
involvement. Informed permission in writing was acquired from all participants before the commencement of
data collection. Recruitment persisted until data saturation was attained, characterized by the absence of fresh

themes or significant insights during continuous analysis.
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Data Collection

Data were collected via semi-structured focus group talks held from February to June 2025. Distinct
discussions in focus groups were conducted for each stakeholder group to promote candid dialogue and
reduce power disparities. An interview guide was created following a review of the current research regarding
the economic benefit of long-term care, care requirements, and access obstacles. The guide underwent
evaluation by three specialists in geriatric nursing, public health, and social policy to guarantee content
authenticity and clarity.

The primary discussion themes encompassed: (1) perceptions on the economic ramifications of long-
term care; (2) perceived care and service requirements of dependent elderly individuals; (3) obstacles to
obtaining and providing long-term care services; and (4) recommendations for system enhancement. Focus
group discussions were held in private and accessible venues, including subdistrict health-promoting hospitals,
community centers, and institutional conference rooms. Each session endured for roughly 60 to 90 minutes.

All discussions were recorded audibly with the consent of the participants. Field notes were recorded
to document contextual information and non-verbal exchanges. Audio recordings were transcribed verbatim
by an external professional transcription service. Two pilot focus group discussions were held to develop the
discussion guide; data from these sessions were excluded from the final study.

Data Analysis

Data were examined via reflexive thematic analysis as outlined by Clarke et al.” The analysis was
conducted in four iterative phases: (1) familiarization with the data via repeated reading of transcripts; (2)
independent inductive, line-by-line coding by two researchers; (3) organization of codes into candidate themes
through constant comparison across transcripts and stakeholder groups; and (4) interpretive refinement and
synthesis of themes to identify patterns of shared meaning.

The study team deliberated on analytic inconsistencies until an agreement was achieved. Excel
software facilitated systematic data administration, coding, and retrieval. During the analytical process, reflexive
talks were conducted to assess how researchers' disciplinary backgrounds and assumptions could influence
interpretation.

Trustworthiness

Rigor and trustworthiness were achieved through tactics that addressed credibility, transferability,
dependability, and confirmability. Credibility was enhanced through member verification, in which selected
individuals assessed and confirmed the accuracy of initial interpretations. Furthermore, data source
triangulation (stakeholder/participant triangulation) was utilized by contrasting narratives among stakeholder
groups, hence augmenting interpretative validity. Transferability was facilitated by a comprehensive
explanation of the study environment, participant attributes, and analytical methodologies. Dependability was
improved by preserving an audit trail that records methodological decisions and coding procedures.
Confirmability was enhanced via peer debriefing and reflexive journaling, so anchoring findings in participants'

narratives rather than researcher biases.
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Ethical Considerations

Approval was obtained from the Human Research Ethics Committee, Faculty of Medicine, Thammasat
University (COA 137/2024). All participants were given detailed verbal and written information regarding the
study and granted written informed consent before participation. Participation was optional, and individuals
were apprised of their freedom to withdraw at any moment without repercussions. Confidentiality and anonymity
were maintained by eliminating identifying details from transcripts and securely archiving audio files, which

were subsequently removed after transcription.

Results

Characteristics of the Participants

A total of 48 participants were recruited from four stakeholder groups: administrators and local
government officials (n = 14), care planners and practitioners (n = 12), representatives from supporting
agencies (n = 10), and older individuals with family caregivers (n = 12). The research was carried out in Health
Region 7 of Northeastern Thailand, which includes the provinces of Roi Et, Khon Kaen, Maha Sarakham, and
Kalasin, encompassing both community-based and institutional long-term care (LTC) settings.

Table 1 indicates that the predominant demographic of participants was female (70.8%), with the
majority aged between 36 and 45 years (37.5%). Registered nurses constituted the predominant professional
category at 33.3%, succeeded by administrative personnel at 25.0% and family caregivers at 22.9%. Moreover,
half of the participants were involved in institutional long-term care settings (54.2%), and almost half indicated
having two to five years of experience connected to long-term care (45.8%). The distribution of participants
among the four provinces was equitable, guaranteeing representation from both urban and rural service
environments.

Table 1 Demographic Information of Participants.

Characterictc FCGs 1 FCGs 2 FCGs 3 FCGs 4 Total

(n = 14) (n=12) (n = 10) (n=12) (N = 48)
Age (years)
22-35 4 3 2 2 11(22.9%)
36-45 6 5 4 3 18 (37.5%)
46-59 4 3 3 2 12 (25.0%)
=60 0 1 1 5 7 (14.6%)
Sex
Female 10 9 7 8 34 (70.8%)
Male 4 3 3 4 14 (29.2%)
Occupational Position’
Registered Nurse 4 8 3 1° 16 (33.3%)
Administrative Staff 8 1 3 0 12 (25.0%)
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Characteristic FCGs 1 FCGs 2 FCGs 3 FCGs 4 Total
(n=14) (n=12) (n=10) (n=12) (N = 48)
Social Worker 1 1 4 0 6 (12.5%)
Other Practitioners® 1 2 0 0 3 (6.3%)
Family Caregiver / Older 0 0 0 11 11 (22.9%)
Adult
Years of Experience
< 2 years 2 1 1 N/A 4 (11.1%)
2-5 years 7 6 5 N/A 18 (50.0%)
6-10 years 3 4 3 N/A 10 (27.8%)
> 10 years 2 1 1 N/A 4 (11.1%)
Work Setting
Institutional LTC 8 7 5 6 26 (54.2%)
Community-based LTC 6 5 5 6 22 (45.8%)

'Professional positions are classified according to their primary function. Several players assumed various roles.
2 Denotes a service user with a prior profession as a nurse.
3 Comprises Physician, Physical Therapist, and Occupational Therapist.

Service consumers and caregivers were inquired about the principal environment from which they obtain assistance.

Findings

To align with the study objective, results are organized using the investigate stakeholders' perspectives
regarding the economic value, care demands, and barriers of long-term care. Accordingly, the findings are
presented in three main themes and nine subthemes, reflecting stakeholder viewpoints on Thailand's long-term
care (LTC) system. The subjects included (1) the economic significance of long-term care; (2) unaddressed
care requirements, and (3) systemic obstacles.

These topics illustrate the concurrent experience of long-term care at the household, service, and
systemic levels. Table 2 presents a summary of themes, subthemes, associated codes, and representative
quotations.

Theme 1: Economic Value of Long-Term Care

Sub-theme 1.1: Household Burden

Caregivers consistently portrayed long-term care as a significant household burden, encompassing
both financial strain and emotional stress. Participants described unpaid caregiving as a central feature of daily
life, often requiring family members particularly women to reduce working hours or leave paid employment
entirely. This loss of income was frequently accompanied by increased out-of-pocket expenditures, including
costs for food supplements, medical equipment, transportation, and home modifications.

Numerous caregivers highlighted the lack of formal financial assistance, indicating that the burden of

care-related costs predominantly fell on families. Emotional stress frequently correlated with financial worries,
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as caregivers articulated apprehension regarding long-term viability and ambiguity concerning future care
requirements.

"l had to completely resign from my job in order to care for my father full-time. Since then, our household income has
plummeted drastically, but our expenses have climbed every month medical supplies, transportation, special cuisine, and
housing adjustments. The system doesn't help much, so most of the money and emotional stress is on our family. Sometimes it

feels like too much.” (Female caregiver, 42 years old)

These accounts align with categories pertaining to unpaid caring, diminished household income, out-
of-pocket expenses, and absence of institutional support, underscoring the aggregate hardship encountered
at the household level.

Sub-theme 1.2: Systematic Investment

Stakeholders described LTC as a mechanism for strengthening health system sustainability,
particularly in the context of population ageing. These views were reflected in codes such as community-based
LTC, long-term cost savings, and prevention of hospital readmissions.

“Investing in community-based long-term care is not only a social responsibility, but also a cost-effective strategy,
from a system perspective. We can prevent repeated hospital admissions, reduce overcrowding, and lower long-term healthcare
expenditures by ensuring that older individuals receive appropriate care in the community or at home. Despite the initial
appearance of a high investment, it ultimately contributes to the system's stability and the conservation of resources.” (Male

administrator, 51 years old.)

Theme 2: Unmet Healthcare Needs

Sub-theme 2.1: Autonomy and Dignity (Aging in Place)

Stakeholder participants articulated a pronounced preference for aging in place, highlighting the
significance of autonomy, dignity, and familiarity with home and community settings. Senior individuals and their
caregivers articulated that being at home is fundamental to emotional well-being and personal identity.

Participants also emphasized the scarcity of community resources, such as insufficient home-care
services, inadequate assistive devices, and a deficiency in environmental adaptations. These limitations
impeded older persons' capacity to reside autonomously, notwithstanding their desires. Codes related to this
subtheme encompassed the preservation of autonomy, dignity, aging in situ, and inadequate community
resources.

“The majority of the elderly individuals with whom [ interact are eager to remain in their own residences. That is the
location where they feel at ease and maintain control over their lives. Residing at home affords them dignity. However, in all
honesty, the system fails to provide sufficient support for them there is insufficient home care, safety support, or follow-up
resulting in a significant number of individuals being compelled to vacate their residences, despite their wishes.” (Female
planner, 39 years old)

Sub-theme 2.2: Inequalities in Dementia Care

Families and practitioners uniformly characterized dementia care as a significant unmet necessity.

Participants indicated restricted availability of early screening, diagnostic services, and dementia-focused day-
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care programs. Caregivers often articulated ambiguity regarding the management of behavioral symptoms,
safety issues, and the development of the disease.

A lot of families reported experiencing isolation and a lack of assistance, especially in rural or resource-
constrained regions. Codes related to this subtheme encompassed insufficient screening, restricted dementia
services, and inadequate caregiver support systems.

"We were genuinely unsure of where to go or what to do when my mother began experiencing memory problems.
There were no explicit guidelines, no appropriate screening, and no one to provide an explanation of the disease's progression.
We experienced a sense of complete helplessness and overwhelm, as if we were left to manage everything independently,
particularly given the scarcity of dementia services in our region.” (Female family caregiver, 55 years old)

Sub-theme 2.3: Deficiency in Workforce Training

Healthcare practitioners saw deficiencies in formal training as an impediment to delivering high-quality
long-term care. Participants said that a significant portion of their knowledge was obtained through informal,
experiential learning rather than formal education or certification programs. This was especially apparent in the
care of dementia and the management of intricate chronic illnesses.

Practitioners indicated a necessity for structured training, supervision, and ongoing professional
development to enhance confidence and competence. This subtheme was substantiated by codes including
informal learning, inadequate training, and the necessity for structured education.

“On-the-job experience is the primary source of the majority of our talents, as opposed to structured training. In the
long-term care system, formal training is frequently neglected due to chronic staff shortages and limited budgets, which

complicates the effective management of complex cases among older individuals.” (Female nurse, 34 years old)

Theme 3: Systemic Obstacles

Sub-theme 3.1: Funding Deficiencies

Participants identified fragmented and short-term funding channels as a significant systemic obstacle.
Numerous LTC programs were found to depend on project-based budgeting, resulting in discontinuity with the
conclusion of funding cycles. Administrators voiced apprehension regarding the lack of long-term financial
strategy and consistent resource distribution.

Codes related to this subtheme encompassed fragmented funding, short-term budgets, and
unsustainable planning.

"Long-term care is funded by the Long-Term Care Fund, and local committees make decisions on a case-by-case
basis. Nevertheless, service continuity is disrupted, and innovation and long-term system planning are constrained by limited
budgets, complex governance structures, and delayed disbursement in decentralized fiscal arrangements.” ( Female
administrator, 47 years old)

Sub-theme 3.2: Caregiver Burnout

Family caregivers often reported physical fatigue, emotional turmoil, and deteriorating personal health
due to extended caring duties. Participants highlighted the shortage of respite services and psychosocial

support, observing that caring responsibilities were frequently incessant and unyielding.
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This subtheme was evident in codes including fatigue, deteriorating health, and insufficient respite

services.

“There are days when | am completely drained, both physically and emotionally. It is a full-time obligation to provide
him with care; however, there is no designated area for me to recuperate, and no one to assume my responsibilities when |
require a break. at times, caregivers may experience a sense of invisibility within the system, as they are expected to manage
independently without any genuine assistance.” (Female caregiver, 60 years old)

Sub-theme 3.3: Inadequate Intersectoral Coordination

Stakeholders emphasized inadequate cooperation between the health and social care sectors.
Participants reported inadequate communication, ambiguous role definition, and disjointed service provision,
frequently leading to interruptions in care for elderly individuals.

Codes pertaining to this subtheme encompassed inadequate cross-sector communication and
insufficient continuity of care.

"Healthcare and social service providers seldom communicate or exchange information, even when they are providing
care for the same elderly individual." Consequently, older individuals are displaced between systems, and care becomes
fragmented. The integration and linking of long-term care data should be more systematic to guarantee the continuity of care.”
(Female social worker, 44 years old)

Sub-theme 3.4: Cultural Stigmatization

Institutional long-term care was largely regarded as socially stigmatized. Participants articulated
significant cultural expectations on filial duty, resulting in families eschewing formal care providers despite
caregiving demands above their capabilities.

This subtheme was underpinned by rules including social judgment, standards of filial piety, and

restricted acceptance of institutional care.

"Our society frequently perceives the act of placing parents in a nursing home as a breach of filial obligation or
abandonment. Individuals converse, and families perceive scrutiny from the community. Despite the fact that the physical,
emotional, and financial burden of caring for our parents becomes overwhelming and there are moments when we plainly

require professional support, many of us continue to do so at home due to this stigma.” (Male family caretaker, 48 years old)

Table 2 Summary of themes and sub-themes

Main themes Subthemes Key descriptions Example quotes

Theme 1: 1.1 Household Long-term care was regarded as a ‘I had to terminate my career to
Economic burden significant financial and emotional care for my father, which led to
value a substantial decrease in our

strain for families. Uncompensated
household income.

caring duties frequently compelled Consequently, the complete
family members, especially women, to financial responsibility falls upon

diminish or forgo paid employment, us, with minimal to no external

resulting in income reduction and assistance.

heightened household expenditures.
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Main themes Subthemes Key descriptions Example quotes
1.2 Systematic Long-term care was regarded as a “Investing in community-based
Investment at strategic public investment. long-term care programs can
o reduce costs for the system
the Macro Level | Stakeholders highlighted that
relative to recurrent hospital
preventive and community-oriented o,
admissions.
long-term care services could diminish
hospital admissions and yield long-term
financial savings for the healthcare
system.
Theme 2: 2.1 Autonomy Older adults and their caregivers “Elderly individuals desire to
Unmet and Dignity demonstrated a pronounced inclination | 7" " their residences;
however, the current system
Healthcare (Aging in Place) | to stay in their residences and
Needs fails to provide the necessary
localities. Nevertheless, inadequate .
support for their safe
community resources and support continuation.”
services constrained the capacity to
uphold autonomy and dignity while
aging in place.
2.2 Inequalities | Dementia care was identified as a “We lack strategies to address
in Dementia significant unmet requirement. memory [ssues; families
o o ) experience a sense of
Care Participants indicated restricted access
disorientation and helplessness,
to screening, dementia-specific as though abandoned to
services, and caregiver support, navigate this challenge
resulting in families feeling unprepared | independently.”
and inundated.
2.3 Deficiency Healthcare practitioners emphasized “The majority of us acquired
in Workforce insufficient formal education in geriatric knowledge through practical
o ) ) experience; we require
Training and dementia care. Predominantly
adequate training to manage
depended on informal, experiential .y ) .
intricate cases involving older
learning, which constrained confidence | gquits.”
in addressing intricate care
requirements.
Theme 3: 3.1 Funding Disjointed and ephemeral funding “The Long-Term Care Fund is
Systemic Deficiencies sources were recognized as obstacles the founaation of long-term
Obstacles care, with local case-based

to sustained long-term care delivery,

decisions. However, continuity,

innovation, and long-term
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Main themes Subthemes Key descriptions Example quotes

leading to the interruption of programs | Planning are undermined by

fiscal decentralization, limited

and services.
budgets, and delayed
disbursement.
3.2 Caregiver Extended caregiving without sufficient “At times, | feel unable to
burnout break or assistance resulted in physical continue; there is no refuge or

) ) ) assistance available for
fatigue, emotional strain, and
caregivers like us.”

deteriorating health among family

caregivers.
3.3 Inadequate | Inadequate communication and “Healthcare personnel and
\ ‘ . social service staff do not
Intersectoral coordination across health and social

o ) communicate with one another.”
care sectors led to disjointed services
Older individuals find

and a deficiency in continuity of care themselves in a state of
for elderly individuals. stagnation, lacking genuine

continuity of care.

3.4 Cultural Institutional long-term care continued to | "/t is often asserted that placing

Stigmatization be socially stigmatized. Cultural norms one's parents in a nursing home

. o . constitutes abandonment,
around filial obligation deterred families
prompting many families to
from utilizing formal long-term care cope, even when the burden

services, despite care requirements becomes excessive.”

surpassing home capabilities.

Challenging Factors

Participants identified several interconnected problems that hindered the efficacy and sustainability of
Thailand's long-term care (LTC) system. These issues arose at the household, service delivery, and systemic
levels, illustrating the aggregate effects of caregiver burden, unfulfilled care requirements, and institutional
limitations.

Restricted Support Frameworks

Stakeholders regularly indicated insufficient support systems for family caregivers and frontline care
professionals. Caregivers emphasized the lack of organized instruction on caregiving methods, stress
alleviation, and communication abilities, which resulted in ambiguity and emotional distress. Practitioners
observed that insufficient interdisciplinary teamwork frequently led to fragmented care and service disruption.

Participants underscored the necessity for enhanced cooperation among nurses, social workers,
village health volunteers, and local administrative entities to effectively meet intricate care requirements and

alleviate the stress on individual caregivers.
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Regulatory and Structural Limitations

Participants identified insufficient policy coherence and fragmented governance as significant issues
at the system level. Long-term care policies were regarded as inadequately coordinated across sectors,
exhibiting minimal coherence between national plans and local execution. Insufficient and temporary finance
also limited the continuity and scalability of LTC services.

Infrastructure constraints were emphasized, notably the absence of age-friendly environments.
Participants observed that inadequate housing, restricted public transit, and insufficient community amenities
hindered older individuals' capacity for independent living, hence augmenting their need on familial care or
institutional services.

Deficiencies in Person-Centered and Responsive Services

Participants recognized deficiencies in service transparency and responsiveness as other issues.
Numerous caregivers and elderly individuals indicated challenges in obtaining clear and thorough information
regarding available long-term care services, eligibility requirements, and referral processes. The absence of
information hindered informed decision-making and postponed service utilization.

Moreover, stakeholders highlighted that older persons and families were infrequently engaged in care
planning or service assessment, diminishing the services' responsiveness to individual preferences and cultural
contexts. Inadequate chances for ongoing professional development were seen, hindering the provision of
compassionate and culturally responsive care.

These problematic aspects collectively demonstrate the intricate interaction between household
burdens, unmet care requirements, and structural limitations within Thailand's long-term care system. Ongoing
discrepancies between service demand and availability, coupled with financial and governance constraints,

highlight the necessity for coordinated and integrated strategies in the development of long-term care.

Discussions

This study offers a comprehensive, multi-faceted analysis of long-term care (LTC) for dependent
elderly individuals in Thailand, highlighting the interplay of economic factors, unmet care requirements, and
systemic obstacles that influence the existing LTC environment. By incorporating the perspectives of
administrators, practitioners, supporting agencies, and service users, the findings enhance current evidence
by illustrating that issues in long-term care are interconnected and mutually reinforcing, functioning at home,

community, and systemic levels.

Economic Value of Long-Term Care

Stakeholders generally characterized long-term care as being a dual economic reality: a significant
household burden and a strategic state investment. Female family caregivers reported substantial financial
burdens due to decreased workforce engagement, loss of income, and rising out-of-pocket costs associated

with daily care and home modifications. These findings correspond with global literature highlighting the
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unequal economic and psychosocial burdens experienced by informal caregivers, especially women, in both
high-income and low- and middle-income countries (LMICs). 4647:4849,5051

In contrast, administrators and planners underscored the enduring economic benefits of investing in
community-based and preventative long-term care services, emphasizing their capacity to decrease
unnecessary hospital admissions and postpone institutionalization. This viewpoint aligns with findings from
nations like Japan and South Korea, where publicly funded long-term care insurance programs have facilitated

better service accessibility and bolstered health system sustainability. 52,5954

Thailand's anticipated long-term
care expense, forecast to approach 500 billion baht by 2040, highlights the imperative for establishing
sustainable finance methods that reconcile governmental investment, social insurance systems, and household

. . 6
contributions. >

The confluence of different viewpoints illustrates a structural tension between immediate
household expenses and long-term systemic benefits, indicating that policy interventions must explicitly

consider both aspects to attain equity and sustainability.

Unmet Healthcare Needs

The research revealed ongoing unmet care requirements that hinder the efficacy and responsiveness
of Thailand's long-term care system. A significant discovery was the pronounced preference among older
persons and families for aging in place, indicating a need to preserve autonomy, dignity, and social connectivity
within familiar surroundings. Although this desire corresponds with person-centered care concepts and

research connecting community-based care to enhanced quality of life, 58,9960

participants identified insufficient
local resources, inadequate house renovations, and restricted transportation services as significant limitations.

Dementia care has arisen as a significant service deficiency. Families regarded dementia as a "silent
crisis," marked by restricted access to early screening, insufficient specialist day-care facilities, and inadequate
caregiver education. These findings reflect global evidence showing that dementia services in low- and middle-
income countries frequently fall short of the swiftly increasing incidence rates, leading to postponed diagnoses

. . . 61,62
and increased caregiver strain.

In the absence of focused dementia-specific interventions, informal
caregivers are likely to continue as the principal and frequently unsupported providers of care. The capacity
of the workforce was another significant issue. Practitioners in various environments indicated a dependence
on experiential learning instead of formal geriatric or dementia-specific training, which raises issues regarding
care quality and staff readiness. This finding aligns with international studies highlighting that systematic
workforce development, encompassing certification pathways, ongoing professional education, and

. . . . 63,64
mentorship, is crucial for enhancing long-term care systems.

Addressing workforce deficiencies is thus not
merely a question of skill augmentation but also a need for providing safe, person-centered, and culturally

competent care.
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Systemic Obstacles to Efficient Long-Term Care Provision

The findings underscore structural impediments that impede the operation of the long-term care
system, in addition to human and service-level deficiencies. Disjointed and short-term finance mechanisms
were generally regarded as detrimental to program continuity and long-term planning, an issue frequently noted
in low- and middle-income country contexts where long-term care is consistently deprioritized in comparison to

65.66.67
acute care.

This financing uncertainty constrains the scalability of effective pilot efforts and undermines
institutional responsibility.

Caregiver burnout has become a widespread and inadequately handled concern. Family caregivers
reported physical fatigue, emotional turmoil, and deteriorating health, corroborating global research that
associates extended informal caring with depression, musculoskeletal ailments, and diminished quality of life.
0889191 The lack of structured respite services and psychosocial support intensifies caregiver vulnerability,
highlighting the necessity for policies that acknowledge caregivers as secondary users of care rather as
overlooked resources.

Participants highlighted inadequate coordination across health and social care sectors, leading to
fragmented service delivery and interrupted care continuity. These findings correspond with international

72,73,74
In

research that identifies intersectoral collaboration as a continual problem in integrated care models.
the absence of shared governance frameworks, interoperable information systems, and explicit role delineation,
older persons and their families frequently find themselves navigating intricate systems autonomously.

The cultural stigma associated with institutional long-term care constitutes an additional obstacle.
Ingrained values of filial piety and moral obligation deter families from pursuing formal care, even when
caregiving demands surpass household capabilities. This stigma, observed in Thailand and other Asian

75,76,77,78 . . " .
’ fosters dependence on informal care and postpones prompt service utilization. perpetuates

cultures,
reliance on informal care and delays timely service utilization.

Overcoming cultural hurdles necessitates not just the development of services but also public dialogue
and community involvement that reconceptualizes long-term care as a supplementary, rather than a

replacement, form of familial support.

Implications for Policy and Importance

The findings indicate four interconnected priorities for long-term care reform in Thailand: (1) fortifying
financial protection via sustainable and pooled financing mechanisms; (2) broadening dementia-specific and
community-based services to facilitate aging in place; (3) investing in workforce development across both
formal and informal care sectors; and (4) improving coordination between health and social services. Although
worldwide long-term care models provide significant insights, direct policy implementation is improbable to
work without meticulous cultural and institutional adjustments. 79,8081

In Thailand, where familial caregiving is paramount, effective long-term care reform must be

community-oriented, culturally attuned, and participatory, actively involving older individuals and caregivers in
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the design and assessment of services. The conclusions derived from this study transcend the Thai context.
Numerous low- and middle-income countries encounter analogous demographic shifts, little public investment,
and robust familial caregiving norms. The findings enhance the global dialogue on reconciling traditional care

practices with the requirements of contemporary, equitable long-term care systems.

Limitations

This qualitative study emphasized the depth of stakeholder perspectives rather than generalizability.
Data were gathered from a singular health region, perhaps constraining applicability to alternative scenarios.
Cultural norms and social desirability may have limited critical expression, notwithstanding the use of stratified
focus groups. The experiences of older persons with significant cognitive impairment were indirectly obtained

via caregivers.

Conclusions

This study illustrates that long-term care (LTC) in Thailand is perceived as both (i) a substantial
household burden driven by income loss, out-of-pocket costs, and caregiver strain and (ii) a strategic public
investment that can reduce avoidable hospital use and strengthen system sustainability when delivered through
community-based, preventive models, as evidenced by focus group discussions with administrators and local
government officials, care planners and practitioners, supporting agencies, and older adults with family
caregivers. The priority care demands of all stakeholder groups were to enable aging in place with dignity,
expand dementia-specific pathways (screening, day care, and caregiver guidance), and enhance workforce
capacity through structured training and supervision. Stakeholders also identified systemic obstacles that
currently impede the attainment of these objectives: fragmented and short-term financing, inadequate respite
and psychosocial support for caregivers, weak coordination and information continuity between health and
social care, and persistent cultural stigma associated with formal/institutional care. Ultimately, the results
substantiate the necessity of a nationally integrated, person and relationship-centered long-term care (LTC)
system that is in accordance with the experienced priorities of older individuals and their families in terms of

financing, workforce development, and cross-sector governance.

Recommendations

Reforms should prioritize the following: the expansion of community-based and dementia-specific
services, systematic workforce development, strengthened health—social care integration, and public strategies
to reduce stigma and reposition formal long-term care as a complementary service to family care. Sustainability

pooled financing should also be a priority.

Body of knowledge
This study provides concise multi-stakeholder evidence from a middle-income, increasingly aging

context, conceptualizing long-term care (LTC) as an interconnected care ecosystem that is influenced by
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culture, gender, and informal caregiving. The results bolster person- and relationship-centered care frameworks

and provide transferable insights for the development of long-term care in comparable environments.
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ABSTRACT

E-cigarette use among Thai youth has been continuously increasing, particularly among students living
in skipped-generation families (SGF), who are considered a highly vulnerable group. This mixed-methods
survey research aimed to examine the situation and perspectives on e-cigarette use among youth living in SGF
in Yangsisurach District, Maha Sarakham Province. The sample consisted of 308 lower secondary school
students from SGF and 30 network partners. Data were collected using questionnaires, in-depth interviews, and
focus group discussions. Quantitative data were analyzed using descriptive statistics, while qualitative data
were analyzed using content analysis. The results revealed that the prevalence of e-cigarette use among
students was 23.70% (95% CI: 19.20-28.69). The most common location for first use was at a friend's house
(12.01%). Students predominantly used disposable e-cigarettes (16.56%) and preferred fruit flavors (17.53%).
Maijor risk factors identified included the generation gap in SGF that prevented elderly caregivers from
monitoring their grandchildren's behaviors, peer influence and social trends, diverse product characteristics
that were easy to conceal, easy accessibility through online channels, and vulnerable transitional
developmental stages. Co-occurring risk behaviors were also found, including cigarette smoking (25.00%) and
alcohol consumption (45.78%). Based on the findings, network partners recommended targeted prevention
strategies following the SREIM framework, including strengthening SGF, controlling distribution sources,
implementing proactive prevention from primary school level, systematically integrating efforts across all

sectors, and developing continuous surveillance and monitoring systems.

Keywords: E-cigarettes, teenagers, skipped generation families, network partners
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ABSTRACT Fluid overload is a major complication in hemodialysis patients, with an incidence of 8-49%. Self-
management plays a crucial role in preventing and controlling fluid overload, and patients’ knowledge and
health beliefs influence it. Having a reliable measurement tool is essential for effective nursing care planning.
This research and development study aimed to develop and examine the quality of a tool for measuring
knowledge and health beliefs regarding fluid overload in end-stage renal disease patients undergoing
hemodialysis. The questionnaire was developed based on a literature review and the Health Belief Model
framework. Five experts assessed the content validity. The tool was pilot-tested with 15 patients. Reliability was
analyzed using Kuder-Richardson 20 (KR-20) for the knowledge questionnaire and Cronbach’s alpha
coefficient for the health belief questionnaire. The developed tool consists of three parts: 1) demographic
information, 2) a 20 item multiple-choice knowledge questionnaire on fluid overload (three options per item),
and 3) a 20 item health belief questionnaire on fluid overload using a 5 point Likert scale. The content validity
index (CVI) ranged from 0.94 to 0.98. The KR-20 reliability of the knowledge questionnaire was 0.79, and
Cronbach’s alpha coefficient for the health belief questionnaire was 0.81. The developed tool demonstrates
acceptable content validity and reliability and can be used to assess knowledge and health beliefs regarding

fluid overload in hemodialysis patients.

Keywords: fluid overload, chronic kidney disease, questionnaire, knowledge, health beliefs
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ABSTRACT

As Thailand transitions into a complete aged society, the burden of non-communicable diseases (NCDs)
continues to increase. Effective assessment tools based on Lifestyle Medicine (LM) principles are essential for
screening behavioral risks and monitoring health outcomes. This study aimed to develop and psychometrically
validate the Thai Lifestyle Medicine Assessment Tool for Older Adults (Thai LM-OA), guided by selected COSMIN
(Consensus-based Standards for the Selection of Health Measurement Instruments) recommendations. A
Research and Development (R&D) design was employed. Data were collected from 273 community-dwelling
older adults in Health Region 7 (mean age 70.30 * 6.60 years), the majority of whom were female (71.8%), with
62.6% reporting underlying chronic conditions. Statistical analyses included content validity, feasibility, formative
model evaluation, criterion-related validity, and test-retest reliability.

The resulting Thai LM-OA comprises 21 items across six core pillars: Nutrition, Physical Activity, Sleep,
Risk Behavior Avoidance, Stress Management, and Social Connection. The instrument demonstrated high content
validity (S-CVI = 0.97) and excellent feasibility, with an average completion time of 5.40 minutes. Formative model
evaluation indicated no multicollinearity issues (VIF: 1.04-1.55). All sub-components showed significant outer
weights (p < 0.001), with Sleep (7\ = 0.364) and Physical Activity (}\ = 0.335) being the most significant
contributors to the lifestyle construct. Furthermore, criterion-related validity was supported by a significant
negative association between overall LM behaviors and the number of chronic diseases (B =-0.344, p < 0.001).
One-week test-retest reliability was good, with an ICC of 0.71 (95% Cl: 0.50-0.84).

The Thai LM-OA is a systematically developed, concise, and psychometrically sound instrument. It
provides healthcare professionals with an effective tool for screening and evaluating lifestyle behaviors among

Thai older adults to support proactive health management.

Keywords: Lifestyle Medicine, Thai Older Adults, Instrument Development, Psychometric Properties, COSMIN



Introduction

Thailand, including Health Region 7, has officially transitioned into a complete aged society. As of 2025,
the population of older adults (aged 260 years) has reached 12 million, comprising 20% of the total population.
Projections indicate that by 2031, Thailand will advance to a super aged society, wherein older adults will constitute
28% of the population (United Nations, 2022). This rapid demographic transition poses substantial challenges to
the nation's healthcare system, economy, and social structure, particularly due to the escalating burden of non-
communicable diseases (NCDs).

NCDs including cardiovascular diseases, diabetes, cancer, and chronic respiratory diseases are the
leading causes of mortality both in Thailand and globally (World Health Organization [WHO], 2025). Among Thai
older adults, these issues are increasingly complex due to the prevalence of multimorbidity, or the co-occurrence
of two or more chronic conditions. National-level studies have documented that nearly half of Thai older adults
experience multimorbidity (Intarut et al., 2021; Thinuan et al., 2020), which is directly associated with
polypharmacy, frailty, declines in physical and cognitive performance, and diminished quality of life (Intarut et al.,
2021; Thinuan et al., 2020). These cascading effects not only impose substantial burdens on older individuals and
their families but also challenge the capacity and sustainability of Thailand's national healthcare system.

Lifestyle behaviors are critical modifiable determinants of health (Ford et al., 2009). The WHO identifies
major risk factors such as unhealthy diets, physical inactivity, tobacco use, and harmful alcohol consumption as
primary drivers of NCDs (WHO, 2024). Importantly, adopting health-promoting lifestyle modifications can prevent
up to 80% of NCD cases (Rippe, 2018). This evidence-based paradigm serves as the foundation of "Lifestyle
Medicine (LM)," a medical specialty focused on using evidence-based lifestyle changes to prevent, treat, and even
reverse various chronic diseases (Frates & Katz, 2022).

Lifestyle Medicine categorizes health behaviors into six essential pillars: (1) nutrition, (2) physical activity,
(3) sleep, (4) stress management, (5) Risk Behavior Avoidance, and (6) positive social connections (American
College of Lifestyle Medicine, n.d.). Integrating these six dimensions into daily life represents a proactive, cost-
effective strategy for promoting healthy aging in older adults. However, the broad implementation of such a strategy
requires high-quality "assessment tools" to enable healthcare professionals to systematically screen for behavioral
risks, diagnose problems, plan personalized care, and monitor outcomes.

Although several health-promoting lifestyle instruments exist, such as the Health-Promoting Lifestyle
Profile Il (HPLP-II) (Walker et al., 1995), critical gaps persist when these tools are applied within the context of Thai
older adults. First, existing tools often fail to cover all six pillars of Lifestyle Medicine, frequently overlooking sleep
and social relationships. Second, most instruments were developed within Western cultural contexts, resulting in
dietary and physical activity items that lack cultural relevance for Thai older adults, thereby undermining content
validity (Pangalangan et al., 2024). Third, even when culturally adapted translations exist, these instruments often
lack rigorous population-specific psychometric validation, potentially resulting in measurement error and
suboptimal clinical decision-making. Given these substantial limitations, the development of a new assessment tool

necessitates adherence to rigorous international standards.



The COSMIN (Consensus-based Standards for the Selection of Health Measurement Instruments) initiative
provides internationally recognized guidance for developing and evaluating patient-reported outcome measures
(PROMs) (Mokkink et al., 2010). The COSMIN taxonomy classifies measurement properties into three broad
domains: reliability, validity, and responsiveness (Prinsen et al., 2018; Terwee et al., 2018). In the present study,
selected COSMIN recommendations were used as a methodological guide for evaluating key psychometric
properties of the Thai LM-OA, including content validity, construct validity, criterion-related validity, and test-retest
reliability. This approach was intended to enhance methodological transparency, psychometric rigor, and the
practical utility of the instrument for community-based health assessment and research among Thai older adults.

Consequently, this research was conducted with the objective of developing and validating the Thai
Lifestyle Medicine Assessment Tool for Older Adults (Thai LM-OA). The tool is designed to encompass all six pillars
of Lifestyle Medicine, ensure cultural and social appropriateness for the Thai context, and undergo psychometric
evaluation guided by selected COSMIN recommendations. The anticipated outcome is a psychometrically sound,
culturally appropriate instrument that enables systematic screening, tailored intervention planning, and longitudinal
monitoring of lifestyle behaviors in Thai older adults. Such a tool will provide critical infrastructure to support
evidence-based policies and programs aimed at promoting healthy aging and enhancing the sustainability of

Thailand's healthcare system.

Research Objectives
1. To develop the Lifestyle Medicine Assessment Tool for Thai Older Adults (Thai LM-OA), focusing on a
case study of the elderly population in Health Region 7.
2. To evaluate the psychometric properties of the Thai LM-OA in terms of content validity, construct validity,

criterion-related validity, and test-retest reliability.

Methods
Study Design: This study employed a Research and Development (R&D) design, divided into two
distinct phases:
Phase 1: Tool Development Phase
1. Literature Review: A comprehensive synthesis was conducted on existing health behavior assessment
instruments, including the Health-Promoting Lifestyle Profile Il (HPLP-II), the Lifestyle Medicine Health
Behavior (LMHB) Scale, and the Lifestyle Medicine Assessment (LMA) Tool. Additionally, relevant Thai
instruments were reviewed, such as the Lifestyle Medicine Assessment by the Thai Health Promotion
Foundation (Thai-Health), the Department of Health’s Elderly Health Behavior Assessment, and the
Department of Health Service Support’'s Health Literacy and Behavior Scale (based on the "3E2S"
principle) for individuals aged 15 and over.
2. Qualitative Study: A Single-Case Study and Narrative Inquiry were conducted to gain an in-depth

understanding of the lifestyles and health behaviors of "Super-Agers" (individuals aged 90 and over).



This group was purposively selected for their outstanding physical health, functional performance, and
ability to maintain an active lifestyle.

3. Item Generation: Based on the synthesized data from the literature review and qualitative findings, an
initial item pool was generated. The items were designed to cover the six pillars of Lifestyle Medicine,
utilizing a 5-point Likert-type Rating Scale.

4. Content Validity Assessment:

- The draft instrument was submitted to a panel of 11 experts, including geriatricians,
registered dietitians, and sports scientists, to evaluate the congruence between the items and
their operational definitions.

- The Content Validity Index (CVI) was calculated. The acceptance criteria were set at an ltem-
level CVI (I-CVI) = 0.80 and a Scale-level CVI (S-CVI) = 0.90.

- The instrument was subsequently revised based on the experts’ recommendations.

5. Pilot Testing: The content-validated instrument was pre-tested with 30 older adults who shared similar
characteristics with the target population. Convenience sampling was used to recruit participants from
those attending services or activities at Health Center 7, Khon Kaen. The pilot test aimed to assess
linguistic clarity and the appropriateness of the administration time. Final adjustments were made to

ensure the instrument was comprehensive and ready for field testing.

Phase 2: Psychometric Testing Phase
Main Data Collection: Data were collected from the primary sample of older adults (aged 60 and over)
residing in Health Region 7. The study focused on the "Socially Active" group, defined as elderly individuals

participating in senior citizens' clubs or "Elderly Schools" within the health region.

Sample Size Determination

The sample size for this study was determined primarily to examine the construct validity of the instrument
using a formative composite model, following established guidelines for multivariate and psychometric research
(Comrey & Lee, 1992; Tabachnick & Fidell, 2013). As there is no universal formula for fixed sample size in factor
analysis or structural equation modeling, the determination was based on expert consensus and widely
recognized heuristics. A key heuristic commonly employed in psychometric validation is the participant-to-item
ratio, with recommendations typically ranging from 5:1 to 20:1 (Costello & Osborne, 2005). A ratio of 10
participants per item (10:1) is generally considered a robust and acceptable standard for ensuring stable
analytical results and minimizing measurement error (Nunnally & Bernstein, 1994).

Given that the Thai LM-OA was anticipated to contain 21 items, the minimum required sample size was
calculated at 210 participants (21 items x 10). To account for potential missing data or incomplete questionnaires
during the data collection process, a 10% oversampling strategy was implemented (210 / 0.9 = 233.3).
Consequently, the final target sample size for this study was established at a minimum of 234 participants. During

the actual data collection phase, a total of 273 fully completed and valid questionnaires were successfully



retrieved. All 273 responses were retained for the final analysis, yielding an actual participant-to-item ratio of
approximately 13:1. This larger sample size further enhances statistical power, reduces standard errors, and

ensures greater parameter stability for the formative construct model.

Data Analysis: Psychometric Testing Phase
1. Partial Least Squares Structural Equation Modeling (PLS-SEM)

The psychometric properties of the Thai LM-OA were evaluated using Partial Least Squares Structural
Equation Modeling (PLS-SEM). The overall Lifestyle Medicine behavior construct was specified as a formative
composite derived from six theoretically defined pillars. The analysis included item-level collinearity assessment
and pillar-level outer weight estimation.

A. Measurement Model Assessment (Outer Model)
To validate the formative nature of the Lifestyle Medicine behavior construct, the following properties were
assessed:

e Collinearity Assessment: The Variance Inflation Factor (VIF) was calculated at the item level for the 21
observed items. A VIF threshold of < 5.0 was applied to ensure that the formative dimensions were not
redundant and did not suffer from multicollinearity issues.

e Significance and Relevance of Outer Weights: The statistical significance of the outer weights for each
of the six pillars was determined. The T-statistics and p-values were estimated using the bootstrapping
procedure with 5,000 subsamples. This process examined whether each pillar significantly contributed
to the formation of the overall Thai LM-OA construct.

B. Structural Model Assessment (Inner Model)

The structural model was evaluated to provide evidence supporting criterion-related validity
by examining the relationship between the Thai LM-OA and relevant health outcomes:

e Path Coefficients: The standardized path coefficients and their significance levels were examined to
assess the predictive power of Lifestyle Medicine behaviors on underlying chronic diseases and Body
Mass Index (BMI).

e  Coefficient of Determination: The R” values were calculated to determine the amount of variance in

health outcomes explained by the Thai LM-OA construct.

Software and Estimation:
All PLS-SEM analyses, including the estimation of weights, path coefficients, and bootstrapping, were

performed using SmartPLS version 4.0 (SmartPLS GmbH, Oststeinbek, Germany).

Participant Selection Criteria

The selection of participants for the main data collection phase was based on the following criteria:
1. Inclusion Criteria
To be eligible for the study, participants had to meet the following requirements:

1) Older adults aged 60 years and older.



2) Being a member of the targeted senior clubs or senior schools and residing in the study area during
the research period.
3) Ability to communicate effectively and understand the Thai language.
4) Voluntary participation with provided informed consent.
2. Exclusion Criteria
Participants were excluded from the study if they met any of the following conditions:
1) Death or relocation out of the study area during the research period.
2) Being categorized as "home-bound" or "bed-bound" individuals.
3) Having symptoms of confusion or dementia, as identified by the staff in charge of the respective senior
clubs.
4) Experiencing acute medical conditions on the day of data collection (e.g., high fever, severe pain).
3. Discontinuation Criteria
Participants were withdrawn from the study under the following circumstances:
1) Encountering personal problems or health issues that prevented them from continuing with the
research process.

2) Deciding to withdraw from the study or no longer being willing to participate at any stage.

Ethical Considerations
The study protocol was officially reviewed and approved by the Human Research Ethics Committee of
Regional Health Promotion Centre 7 Khon Kaen, Thailand (Project Code: 143/2568) on October 9, 2025. All

participants provided voluntary informed consent prior to their inclusion in the study.

Results
Phase 1: Tool Development Phase
1.1 Development of the Assessment Instrument
The development process resulted in the Thai Lifestyle Medicine Assessment Tool for Older Adults
(Thai LM-OA), comprising 21 items. The instrument utilizes a 5-point Likert-type rating scale to measure health
behaviors across the six pillars of Lifestyle Medicine.
1.2 Content Validity Assessment
The content validity of the draft instrument was evaluated by a panel of 11 experts with diverse
specializations, including:
e A Lifestyle Medicine physician
e A senior public health academic specialist
e Heads of various Health Promotion Development Groups (Older Adult, Working Age, and School Age
populations)
e The Head of Health Promotion for the Elderly and Dependent Care

e The Head of Health Promotion for Monks and Religious Leaders



e The Head of the Lifestyle Medicine Clinic
e The Head of the Geriatric Clinic
e Aregistered dietitian

e A sports scientist

The Content Validity Index (CVI) was calculated based on the experts' ratings. The results indicated that the

Item-level CVI (I-CVI) ranged from 0.80 to 1.00, while the Scale-level CVI (S-CVI) reached 0.97. These values

significantly exceeded the established threshold of = 0.90, demonstrating that the instrument possesses high

content validity and is comprehensively appropriate for the context of Thai aging and older adults.

Table 1: Content Validity Assessment of the Thai Lifestyle Medicine Assessment Tool for Older Adults (Thai LM-

OA) by a Panel of 11 Experts

Pillars and Assessment Items

Agreed
Experts
(Score 3-4)

[-CVI

1. Nutrition

1.1 Eating at least 4 servings of vegetables per day

1.2 Eating 1-3 servings of fruits per day

1.3 Consuming a total of 7-9 tablespoons of meat, eggs, or legumes

1.4 Consuming processed foods (e.g., sausages, meatballs, ham, bacon)

1.5 Consuming sugar-sweetened beverages (e.g., tea, coffee, sodas, energy drinks)
1.6 Drinking at least 8 glasses of clean water per day

2. Physical Activity

2.1 Engaging in moderate-to-vigorous physical activity for at least 30 mins/day or 150

mins/week

2.2 Performing muscle-strengthening activities (e.g., push-ups, squats, wall presses)
2.3 Moving or changing posture every 2 hours during the day

3. Stress Management

3.1 Maintaining a positive outlook or finding the good in various situations

3.2 Utilizing effective stress-reduction techniques (e.g., music, breathing exercises,

meditation)

3.3 Frequency of mindfulness or spiritual practices (e.g., prayer, meditation) per week

11

11

11

10

10

11

11

10

10

10

10

0.91

0.91

0.91

0.82

0.91

0.91

0.91



4. Sleep Behavior

4.1 Sleeping for 7-9 hours per day 11 1
4.2 Waking up feeling refreshed and energized 11 1
4.3 Quality of sleep (e.g., sleeping soundly without frequent midnight awakenings) 11 1

5. Risk Behavior Avoidance

5.1 Tobacco smoking or use of shredded tobacco 11 1
5.2 Consumption of alcoholic beverages 11 1
5.3 Self-prescribing herbal medicines or unverified drug sets based on others' advice 11 1

6. Social Connections

6.1 Communicating or meeting with family members, friends, or neighbors 11 1
6.2 Participating in community activities or social gatherings 11 1
6.3 Having a sense of reliable social support for counseling or assistance 11 1
Scale-level Content Validity Index (S-CVI) 0.97

1.3 Pilot Testing and Feasibility

The instrument, having been validated for content, was pre-tested with 30 participants who shared similar
characteristics with the target population. Convenience sampling was employed to recruit participants from those
attending health services or activities at Health Center 7, Khon Kaen.

The primary objectives of this pilot phase were to evaluate linguistic clarity and the appropriateness of
the administration time. Following the pilot test, minor adjustments were made to refine the final version of the
instrument.

Regarding feasibility, the time taken to complete the questionnaire was recorded (n=30). The results
showed that the administration time ranged from 3 to 15 minutes, with an average of 5.40 minutes (minimum:
2.70, maximum: 15.20). This indicates that the Thai LM-OA is a concise tool, suitable for practical use in

community settings.

Phase 2: Psychometric Testing Phase
Main Data Collection and Participant Characteristics

Data for the psychometric testing phase were collected from a primary sample of 273 participants
residing in Health Region 7. The sample focused on "socially active" individuals (those participating in senior
citizens' clubs or "Elderly Schools") who met the age criteria and were capable of communicating effectively in

Thai. The demographic and baseline characteristics of the participants are summarized as follows:



2.1 Participant Characteristics

Table 2 Demographic data of the participants (n = 273)

Frequency @ Percentage
Characteristics (n) (%)
Age (Year)
60-69 128 46.9
70-79 125 45.8
80 and over 20 7.3
Mean + SD 70.30 £ 6.60
Min-Max 60-93
Sex
Male 7 28.2
Female 196 71.8
Table 2 Demographic data of the participants (n = 273) Cont.
Frequency Percentage
(n) (%)
Marital Status
Single 26 9.5
Married 161 59.0
Widowed 67 24.5
Divorced 16 59
Separated 3 1.1
Education
No formal education 6 2.2
Primary school 57 20.9
Secondary school 29 10.6
Vocational certificate 13 4.8
Bachelor’s degree 108 39.5
Postgraduate degree (Master’s or higher) 60 22.0
Occupation
Unemployed / Not working 39 14.3
Agriculture 56 20.5



Retired Government 141 51.7
Merchant / Private Business 14 51
General Laborer 8 29
Others 15 55
Underlying Diseases 171 62.6
Hypertension 83 30.4
Diabetes Mellitus 39 14.3
Cardiovascular Disease 12 4.4
Dyslipidemia 85 31.1

Body Mass Index (BMI)

Normal (18.5-22.9 kg/m?) 85 31.1
Underweight (<18.5 kg/m?) 8 2.9
Overweight (23.0-24.9 kg/mz) 81 29.7
Obesity Class 1 (25.0-29.9 kg/m°) 88 32.2
Obesity Class 2 (30.0 kg/m*+) 11 4.1

As shown in Table 2, the average age of the participants (n = 273) was 70.30 + 6.60 years, ranging from
60 to 93 years. The majority were female (71.8%) and married (59.0%). Regarding educational and occupational
background, 39.5% held a bachelor's degree, and 51.7% were retired government or state enterprise officers. In
terms of health status, 62.6% had underlying chronic diseases. Regarding nutritional status, the most prevalent

BMI category was Obesity Class 1 (25.0-29.9 kg/m?), accounting for 32.2% of the sample.

2.2 Results of Structural Equation Modeling (PLS-SEM)

The psychometric properties of the instrument were evaluated using Partial Least Squares Structural
Equation Modeling (PLS-SEM) via SmartPLS 4. The analysis treated Lifestyle Medicine behavior as a formative
composite derived from six theoretically defined pillars. The results are as follows:

A. Measurement Model Assessment (Formative Construct)

The assessment focused on the quality of the Lifestyle Medicine behaviors as a formative construct. This
involved evaluating the contribution of the six theoretically defined lifestyle medicine pillars to the overall Lifestyle
Medicine behavior construct. The primary criteria for validation included:

1. Collinearity Assessment: To ensure that the pillars are distinct and do not exhibit multicollinearity issues.

2. Significance and Relevance of Outer Weights: To determine the relative contribution and importance of

each pillar in forming the overall lifestyle variable.
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Figure 1: Relative Importance of the Six Pillars of Lifestyle Medicine in Forming the "Lifestyle" Construct
Note. Abbreviated labels in the figure represent the six lifestyle medicine pillars: Exercise = Physical Activity,
Stress = Stress Management, Risk = Risk Behavior Avoidance, Relation = Social Connection, Nutrition =
Nutrition, and Sleep = Restorative Sleep.
1. Collinearity Assessment

To examine potential redundancy among the observed indicators, the Variance Inflation Factor (VIF) was
calculated at the item level for the 21 items of the Thai LM-OA.

Table 3 Item-Level Collinearity Statistics (VIF) of the 21 Observed Items of the Thai Lifestyle Medicine
Assessment Tool for Older Adults (Thai LM-OA)

Item VIF Item VIF

Physical Activity 1 1.113 Risk Behavior Avoidance 1 1.100
Physical Activity 2 1.076 Risk Behavior Avoidance 2 1.059
Physical Activity 3 1.098 Risk Behavior Avoidance 3 1.042
Nutrition1 1.313 Sleep1 1.5652
Nutrition2 1.341 Sleep2 1.506
Nutrition3 1.242 Sleep3 1.402




Nutrition4 1.219 Stress Management 1 1.181
Nutrition5 1.138 Stress Management 2 1.162
Nutrition6 1.058 Stress Management 3 1.088
Social Connection 1 1.086
Social Connection 2 1.163
Social Connection 3 1.192

e Criteria: According to Hair et al. (2022), a VIF value should be less than 5.0 (ideally < 3.0) to ensure that
the indicators are distinct and do not exhibit excessive redundancy.

e Results: The analysis revealed that the item-level VIF values ranged from 1.042 to 1.552. Since all values
were well below the threshold of 5.0, it can be concluded that there are no multicollinearity issues. This

confirms the stability and appropriateness of each dimension in the model estimation.

2. Significance and Relevance of Outer Weights

The contribution of each dimension to the formation of the Thai LM-OA construct was evaluated through
Outer Weights and T-statistics. This analysis determines the relative importance of the six pillars in defining the
overall lifestyle medicine behavior.

Results of Formative Validity:

The analysis provided evidence supporting the formative validity of the instrument, as all six pillars
demonstrated statistically significant outer weights (p < 0.001). These findings are theoretically consistent with
the principles of Lifestyle Medicine.

The relative importance of each pillar is ranked as follows:

e Restorative Sleep exhibited the highest weight (A = 0.364).

e Physical Activity followed with the second-highest weight (A = 0.335).
In this study population, sleep and exercise were the most influential determinants in forming the overall lifestyle
medicine behavior. This suggests that for Thai aging and older adults, interventions focusing on these two pillars
may yield the most significant impact on their health-promoting lifestyles.
Table 4 Outer Weights of the Six Lifestyle Medicine Pillars Forming the Overall Thai Lifestyle Medicine

Assessment Tool for Older Adults (Thai LM-OA) Construct

Pillars of Lifestyle Original Significance
o T-Statistics P-Value
Medicine Sample (A)
Sleep 0.364 15.419 <0.001* Significant (Highest Weight)
Physical Activity 0.335 13.987 <0.001* Significant (High Weight)
Stress Management 0.261 10.970 <0.001* Significant
Risk Behavior Avoidance 0.279 9.409 <0.001* Significant

Social Connection 0.225 10.986 <0.001* Significant



Nutrition 0.196 8.107 <0.001* Significant

B. Structural Model Assessment and Criterion Validity

To provide evidence supporting criterion-related validity of the Thai LM-OA, the structural model was
assessed by examining the predictive relationships between lifestyle medicine behaviors and health-related
outcomes, specifically the number of underlying diseases (UD) and Body Mass Index (BMI).

Table 5 Structural Model Results for Criterion-Related Validity (Path Coefficients)

Path
Path Coefficient (B) T-Statistics P-Value R’ Conclusion
Lifestyle — UD -0.344 13.041 <0.001* 0.119 Evidence Supported
Lifestyle — BMI -0.031 0.697 0.551 0.002 Not Significant

Summary of Findings

The structural analysis demonstrated a significant and negative relationship between Lifestyle Medicine
behaviors and the number of underlying diseases ([3: —0.344, p<0.001). This finding provides evidence
supporting criterion-related validity of the tool, indicating that improved adherence to lifestyle medicine principles
is effectively associated with a reduction in the number of chronic conditions.

The Lifestyle construct accounted for 11.9% of the variance (R® = 0.119) in underlying diseases,
indicating modest but meaningful explanatory power within the context of behavioral health and geriatric
research. In contrast, the relationship between lifestyle behaviors and BMI did not reach statistical significance

(B=—0.031,0=0.551).

2.3 Test-Retest Reliability
To evaluate the temporal stability of the Thai LM-OA, a 1-week test-retest was conducted with a sub-sample of
35 participants. The Intraclass Correlation Coefficient (ICC) for the total scale and its six pillars are as follows:
e Total Scale ICC: 0.71 (95% CI: 0.50-0.84)
e Nutrition: 0.77 (95% CI: 0.59-0.88)
e  Physical Activity: 0.99 (95% ClI: 0.98-0.99)
e  Stress Management: 1.00
e Restorative Sleep: 0.76 (95% Cl: 0.57-0.87)
e Risk Behavior Avoidance: 1.00
e Positive Social Connections: 0.67 (95% CI: 0.36-0.84)
Conclusion: The total ICC of 0.71 meets the acceptable threshold (2 0.70), demonstrating that the Thai LM-OA

possesses good stability and reliability for consistent measurement over time.



2.4 Score Categorization and Interpretation (Traffic Light System)
The scoring criteria for the Thai LM-OA were established using a distribution-based approach (Mean+ SD).
To ensure practical utility for community health workers, the scores were categorized into a "Traffic Light" system:
1. Green (Appropriate Lifestyle): Scores higher than Mean + 1SD. This group demonstrates exemplary
lifestyle medicine behaviors.
2. Yellow (Moderate Lifestyle): Scores within the Mean + 1SD range. This group represents the average
behavior and requires maintenance or slight improvement.
3. Red (Requires Improvement): Scores lower than Mean - 1SD. This group is at higher risk and requires
urgent lifestyle intervention.
Scoring Interpretation of the Thai LM-OA
The assessment tool is divided into six pillars, with a total possible score of 105. The interpretation follows
a "Traffic Light" logic to provide clear guidance for health practitioners and participants.
1. Pillar-Specific Scoring
The scoring for each dimension is categorized into three levels: Requires Improvement (Red),
Moderate (Yellow), and Appropriate (Green).
A. Nutrition (6 items, Total 30 points)

Requires An opportunity to receive clear lifestyle counselling for
<20
Improvement significant change
Some areas need adjustment or reinforcement for a
20-24 Moderate
better lifestyle
Excellent lifestyle. Maintain these healthy habits and
25-30 Appropriate
refine minor gaps

B. Other Five Pillars (3 items each, Total 15 points per pillar) (Includes: Physical Activity, Stress Management,

Restorative Sleep, Risk Behavior Avoidance, and Social Connections)

Requires An opportunity to receive clear lifestyle counselling for
<10
Improvement significant change
Some areas need adjustment or reinforcement for a
10-12 Moderate
better lifestyle
Excellent lifestyle. Maintain these healthy habits and
13-15 Appropriate
refine minor gaps




2. Total Lifestyle Score Interpretation (Total 105 points)

The overall score provides a holistic view of the participant’s lifestyle medicine adherence.

Requires An opportunity to receive clear lifestyle counselling for
<80
Improvement significant change
Some areas need adjustment or reinforcement for a
80-89 Moderate
better lifestyle
Excellent lifestyle. Maintain these healthy habits and
90-105 Appropriate
refine minor gaps

Summary of the Development and Psychometric Validation of the Thai LM-OA

The development and validation of the Thai Lifestyle Medicine Assessment for Aging and Older Adults
(Thai LM-OA\) yielded the following robust results:
1. Tool Composition and Feasibility

e  Structure: The final instrument consists of 21 items covering the Six Pillars of Lifestyle Medicine: 1)
Nutrition (6 items), 2) Physical Activity (3 items), 3) Restorative Sleep (3 items), 4) Risk Behavior
Avoidance (3 items), 5) Stress Management (3 items), and 6) Social Connections (3 items).

e Measurement: Utilizes a Rating Scale (5 levels).

e Feasibility: The average administration time is 5.40 minutes (Range: 2.70-15.20 minutes),
demonstrating its suitability for routine clinical and community use.

2. Validity Assessment

e  Content Validity: The instrument achieved high content validity with an I-CVI of 0.80-1.00 and a Scale-
level CVI (S-CVI) of 0.97, exceeding the standard threshold of 0.80.

e Formative Construct Validity (PLS-SEM):

- Collinearity: All VIF values (1.04-1.55) were well below 5.0, confirming the absence of
multicollinearity issues.

- Relative Importance: All six pillars significantly contributed to the Lifestyle construct (p <
0.001). Restorative Sleep (7\ = 0.364) and Physical Activity (}\ = 0.335) emerged as the most
influential determinants.

e Criterion-Related Validity: The tool provided evidence supporting criterion-related validity. Lifestyle
medicine behaviors were negatively associated with the number of underlying diseases (B =-0.344, p
< 0.001), explaining 11.9% of the variance, indicating modest but meaningful explanatory power.

3. Reliability
e Temporal Stability: The 1-week test-retest yielded an Intraclass Correlation Coefficient (ICC) of 0.71 (95%

Cl: 0.50-0.84), confirming that the Thai LM-OA provides consistent and stable measurements over time.



Discussion

The present study successfully validated the Thai Lifestyle Medicine Assessment Tool for Older Adults
(Thai LM-OA) as a robust formative construct. The tool demonstrated significant predictive power regarding a key
clinical outcome: the number of chronic conditions (underlying diseases) in Thai older adults. Given Thailand's
rapid transition toward a super-aged society (United Nations, 2022), managing non-communicable diseases
(NCDs) (World Health Organization [WHQ], 2025) and multimorbidity (Intarut et al., 2021; Thinuan et al., 2020)
has become a critical priority for the national healthcare system.

1. Structural Congruence and Practical Utility

Importantly, the conceptual strength and structural relevance of these items are firmly rooted in the
empirical qualitative insights generated during Phase 1 (Super-Ager narratives). The narrative inquiry revealed
that maintaining high health status and physical performance in advanced age is heavily driven by the lifelong
accumulation of health capital, which manifests across six interconnected pillars.

Specifically, the qualitative findings demonstrated that: (1) Physical Activity and Exercise were sustained
as core components of personal identity, objectively reflected by an optimal skeletal muscle mass index (SMI) of
7.1 kg/m? and a metabolic age of 69 years; (2) Nutritional Patterns were characterized by a strong preference for
traditional local diets, focusing on natural whole foods and adequate protein intake while avoiding ultra-processed
foods; (3) Sleep Hygiene involved a disciplined and consistent routine of approximately 8 hours per day; (4) Social
Connection was deeply anchored in robust family and community support networks; (5) Stress Management was
achieved through emotional resilience and maintaining a clear purpose in life; and (6) Risk Behavior Avoidance
was highlighted by the complete cessation of smoking and alcohol consumption since midlife, heavily reinforced
by family values.

By operationalizing these concrete, culturally specific qualitative themes into explicit, measurable items
within the scale, the Thai LM-OA successfully bridges international lifestyle medicine standards with the authentic,
lived experiences of healthy Thai older adults. Consequently, the resulting structure of the Thai LM-OA
(comprising 6 pillars and 21 items) is highly consistent with the international framework of Lifestyle Medicine,
ensuring strong face and construct validity.

Furthermore, the instrument demonstrates high clinical utility through its Feasibility: the average
administration time of 5.40 minutes minimizes respondent fatigue—a crucial factor when assessing older
populations. This efficiency is expected to enhance response rates and ensure high data quality in clinical
practice. Additionally, in terms of Content Justification, the decision to allocate six items to the Nutrition pillar
(compared to three items in other pillars) is justified by the inherent complexity of dietary behaviors. This allows
for deeper insights into what is arguably a cornerstone pillar of health.

2. Robust Content Validity
The S-CVI of 0.97 significantly exceeds the standard thresholds of 0.80 and 0.90, reflecting a rigorous

development process and strong expert consensus. Furthermore, the I-CVI values (0.80-1.00) confirm that each



item is clear, relevant, and accurately captures the essence of the six pillars, thereby minimizing measurement
error at the conceptual level.
3. Formative Validity and Strategic Prioritization

Applying Partial Least Squares Structural Equation Modeling (PLS-SEM) (Hair et al., 2022), this study
provided evidence supporting the Thai LM-OA as a formative composite, in which overall Lifestyle Medicine
behavior is formed by six theoretically defined pillars.

Formative Validation: Significant Outer Weights (p < .001) for all pillars demonstrate that each dimension
is an essential component of the construct. The absence of multicollinearity (VIF 1.042-1.552) ensures the stability
and statistical integrity of the model (Comrey & Lee, 1992; Tabachnick & Fidell, 2013).

Prioritization for Intervention: Restorative Sleep (w = 0.364) and Physical Activity (w = 0.335) emerged
as the strongest contributors to the lifestyle construct. This suggests that interventions focusing on sleep hygiene
and physical movement may provide the most efficient pathway to improving overall health behaviors in this
population.

4. Criterion-Related Validity: Predicting Clinical Outcomes

Chronic Disease Burden: The significant negative association between lifestyle scores and the number
of underlying diseases (B =-0.344, p < .001) provides evidence supporting criterion-related validity of the tool.
With an R” of 11.9%, lifestyle behaviors serve as a meaningful predictor of chronic disease burden in older adults
(Hair et al., 2022).

The BMI Paradox: The lack of statistical significance regarding Body Mass Index (BMI) (B =-0.031, p
=0.551) likely reflects the physiological limitations of BMI in geriatric populations. Specifically, BMI often fails to
distinguish between sarcopenia (age-related muscle loss) and adiposity, which may obscure its relationship with
lifestyle behaviors.

5. Stability and Reliability

The one-week test-retest Intraclass Correlation Coefficient (ICC) of 0.71 meets the COSMIN guidelines
for sufficient reliability (Mokkink et al., 2010). This level of stability indicates low measurement error, confirming
that the tool reflects enduring lifestyle patterns rather than random fluctuations. Although the 95% Confidence
Interval (0.50-0.84) was relatively broad due to the sub-sample size, the point estimate strongly supports the
tool's utility for longitudinal studies and intervention monitoring.

6. Practical Implementation: The Traffic Light System

The distribution-based scoring (Mean + SD) provides a practical "Traffic Light" clinical decision support
system. Although developed among "socially active" and health-conscious older adults, these criteria aim to
maximize health span and quality of life. For the general community, these thresholds may serve as preliminary

reference criteria for health promotion and systematic risk screening.



Limitations and Future Directions

1.

Cross-sectional Nature: This study identified predictive associations but not causality. Future
longitudinal research is required to confirm if improving Thai LM-OA scores directly leads to a

reduction in chronic diseases.

2. Generalizability: The sample was restricted to Health Region 7. Future studies should expand to
include diverse urban and rural populations across Thailand.
Conclusion

The Thai LM-OA is a culturally tailored, validated, and efficient tool. It enables healthcare providers to

screen, plan, and monitor lifestyle interventions effectively, ultimately fostering a data-driven approach to

improving the health outcomes of the Thai elderly population.
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ABSTRACT

This study aimed to examine the characteristics of patients in elderly care centers (nursing homes) and
explore their palliative care needs in Mueang Khon Kaen District, Khon Kaen Province. It was a retrospective
descriptive study employing a document review of project materials from the “Development of a Palliative Care
System for Older Persons in Elderly Care Centers,” conducted by the Karunruk Palliative Care Center,
Srinagarind Hospital. Data were collected between July and October 2023 using a structured questionnaire
covering four domains: general characteristics, care situations in elderly care centers, implementation of
palliative care services, and referral and continuity of care.

Of the eight nursing homes in the province, seven participated (response rate 87.5%). At the time of the
survey, 76 residents were living in these facilities; 78.95% were aged over 65 years. Most residents (76.32%)
were totally dependent, while 22.36% were partially dependent. The most common diagnoses were dementia
(56.58%) and stroke (25%). Advance care planning implementation varied across facilities: one reported 100%
coverage, one 40%, three 25%, and two 10%. Key palliative care needs were knowledge of enteral feeding in
advanced dementia, management of behavioral and psychological symptoms of dementia, family conflict
resolution, financial support for long-term neglected patients, clear hospital referral protocols for emergencies,
confidence in honoring ACP, and end-of-life care in nursing homes. More than half of residents were totally
dependent older adults with dementia who may benefit from palliative care. Recognizing these needs is

essential for developing and strengthening an integrated palliative care model in nursing homes.

Keywords: Palliative care, Nursing home, Elderly
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ABSTRACT

The high incidence of prostate cancer in the general population constitutes a significant problem.
Currently, conventional treatments are limited by both adverse effects and drug resistance, driving interest in
the use of natural compounds as adjuncts to enhance therapeutic efficacy. Indole-3-carbinol (I3C) and its major
metabolite, 3,3’-diindolylmethane (DIM), which are commonly found in cruciferous vegetables, have attracted
considerable attention for their prostate cancer-suppressing effects.

Evidence from preclinical studies indicates that DIM exerts multi-targeted anticancer effects by
inhibiting growth, inducing cancer cell apoptosis, regulating the cell cycle, suppressing metastasis, and
interfering with key signaling pathways—such as the androgen receptor (AR), NF- K B, and Akt/mTOR—as well
as modulating epigenetic mechanisms. Meanwhile, early-phase clinical studies suggest that DIM has high
safety and is well tolerated by patients, demonstrating altered biomarkers including the nuclear exclusion of
AR, along with pathological changes, namely prostatic intragpithelial neoplasia (PIN) regression. However, no
clear reduction in prostate-specific antigen (PSA) levels has been observed. Importantly, no severe toxicity has
been reported.

In conclusion, 3,3’-diindolylmethane (DIM) demonstrates potential as an adjunctive therapeutic
agent for prostate cancer. Nevertheless, large-scale, randomized controlled clinical trials remain necessary to

confirm its clinical efficacy and practical applicability.

Keywords: Prostate cancer, Indole-3-carbinol, I3C, 3,3’-diindolylmethane, DIM
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Jauziferangnuninigianisaigaduandui 4 aasnsilunaais lnaaadudndou 7.1 sadszains
= 3 QI dg/ Ly e 1 Ao o o ¥ o oo [ 1 o
100,000 AU uazHuwsldnnsiAuIesgiRnisalateiidadr Anyduriudiudaduanueny ' daqifuninsgiunig
Ffnmnisznaumianiseifn (Prostatectomy) N13a18598 n13tntaRaeaaslau (Hormonal therapy) WazanLAN
111n ad1elsfinn wuanienisinwnnsgudenansznuse AN NI nreseunadAsmanelsznis
2 9 o o A X =2 a = a a o ada &
suetedninEansaeen luszazen AufnnuaulalunisdnelsrdnaninaesansannanassuT ANl e
¥ < i o Y a a a o o 1R &
FuNzidy i Miasnss@vininnisinwmdnuazanainisiiedssass

¥

BYANNITLIAIMEN LNTANANRUSIzUden1sLFinaRTdnAsznanzua (Cruciferous vegetables)

o

iy usanlad uwaznzuald Aunisanaseesginisallsanziia Inelaiseangnslguni (Primary active

o o

compound) MiusialadAtyAe dulna-3-AnFhuaa (Indole-3-carbinol; 13C) Tan1anadnisuilnaaziin
= Al co o & a
nrzuaunadasundawmiaaldinwluaniaznsnsasnazmnzamnaneaduaunuelasanAmae 3,3 -laduln
aaimu (3,3-Diindolylmethane; DIM) @1susznauisassaiin Anuasnguaning uazannsuaneAaNTR L
natiudmaduziimanaaiin a1 nzdsangnuuin Neidusiiun seieanldluny uaznzfadaiaanann®
d191Usznaudulna-3-A150uaa (Indole-3-carbinol; 13C) way 3,3-lndulndadiny (3,3-

o

Diindolylimethane; DIM) flamauiiAluntsdudanszuaunnfauzdaihunalnmeianmiivannvans nalndty
dsznaudenisnszguienladlunszuauniamidnansiie (Detoxification enzymes) N9dA191L4UN19N"944
é@mwmﬁL'fgwi@mim?n;Lﬁu‘llmmmm’mﬁq NMsfffaagasnsuLeiTeaTad uaznswiiaath e
NILLAUMIANETBTARANEITNINR (Apoptosis) Tanfeflonia lunnssunssniay u@nmﬁ@mm@iﬂﬁu@ﬂu
NIIFANUTAANZTIUAD mﬂ%\mmmﬁmﬁqﬁwuwmﬁ”}ﬁmlum?ﬂé“umQmmmfﬁmmwﬁ Sl nudniuslngmss
AUNENBANINTBINLITFBNGNUNIN IRELANIZANANID TUNTATLAN A ARKANTTN AN R INLLe UIATIAY
(Androgen) %\1Lﬂuﬂﬂifﬂmﬁ”ﬂiumiﬂixﬁumﬂﬂmﬁwmlﬁm@mu?q“ u@ﬂmﬂﬁmﬂaﬁuﬂmiwﬁu NANF U
dszdnsrryinansszneuans 3,3-ln8ulafaiiinu (DIM) HunumdrAnylugusiarinduguassauluiana i
c

nnsvutiludonsyeudafuauniiuesdaiiand 2 (CB2 receptor agonist) dsnalilinnisazanaaginsnlus

(Ceramide) Neiluas BN UTNATIUANTE98 U AT TNN LN UNN I AN UBITARNLIS BT UNFENETA

ANANNNTNTBNANTUsEnaLNgNaUlag IuﬂﬁiﬁuétqL&’umqmidq&ymﬂm AKUMTOR Tulsaauzi3asangnuuIn
sfiaflineuduesAegasluunAT (Androgen-independent prostate cancer cells) @aualiansdsznavduing-
3-A150uea (Indole-3-carbinol; 13C) waz 3,3-ladulaaalimu (3,3-Diindolyimethane; DIM) a1alAnan nwlunns
%ﬂﬁﬁﬁﬂqmu:lﬁ\iﬁ@ugﬂummwzﬁ@ﬁiﬂmﬁ”ﬂmmmgm”lﬁ@fjwﬁﬁﬂﬁwﬁm5
ANNNNTANHINUINNNT A3 s2naUBUIAA-3-ANFHUBA (Indole-3-carbinol; 13C) kA 3,3-lnaulnaa
i (3,3-Diindolylmethane; DIM) fanfiuunmsgunisineluaqiiu S Tludas i ss@nsnwideingia
wazangiifin snfaasnadieiAtsannisldeaditniawrenistininsaese sty fardu nsnunaWassUnaTN e
‘uwmmmmiﬂiznﬂu%\mmmﬁmlumﬁmrmrml,?\irﬁiﬂqumn%qﬁmmﬁﬂLﬂuﬂﬂ"méq Lﬁﬂﬁiaﬂ@mzﬂmiﬁmm

o Aa 2 a = o o o w.
LLu']'V]rNﬂ’]ﬁ‘ﬁ‘ﬂﬂ']mﬂﬂi‘SNWﬁﬂqWLL@zﬂJﬂq’]ﬂJﬂ@@mﬂﬂ@ﬂ@‘ﬁ@quiuaﬂqﬂiuﬂuqﬂm
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o

mgiszasAuaIN1sANE (Objective)

1, L‘W'mqumuLLmﬁLmﬁ:ﬁ@mu:mm’mmiﬁmﬁun@iﬂ daluianaredanslsznaudulng-3-A15duea
(Indole-3-carbinol; 13C) uaz 3,3-lnduladaaninu (3,3 -Dindolylmethane; DIM) Iuﬂq?ﬁmffﬁmm?ﬂgﬁuimmm
IARNITARNgNYNIN
2. L‘W"aﬁqmexﬁmwL%uiﬂﬁwmﬂmﬁﬂwmxmqméﬁ’m@uﬂmmﬁnmm?ﬂi:ﬂ@uﬁuim-&m{ﬁum

(Indole-3-carbinol; 13C) T1g1Uza19AAUNNEIINTNA AUUTLANTNNTIL TR 4133,3-lndulndaaiing

;o

(3,3-Diindolylmethane; DIM) slanisaauAsann1sdsdtyaaslusyiuag

o

3. wedsziiupnuduldlsuazdeaninlunisinansdseneudulng-3-anfuea (Indole-3-carbinol, 13C)
uaz 3,3-lnaulndaaiinu (3,3-diindolylmethane ,DIM) mﬂ@mnmﬂ%ﬁuﬁumﬁ’nmmmﬁ’mlﬂ@Lﬁuﬂiz'ﬁv@m

\denatngniuganziiasiangnunan

A8n19ANE (Method)
n13AnEAENNT T ULILNNINUNIUITIUNITNTINGTONN (narrative review) TnaysdiAnziiuay

zﬁ”\iLmﬁw’ﬁfawL%qﬁﬂLﬁmﬁummmmiﬂ?:ﬂ@u%u‘ﬂm@—S—m?’ﬁwﬂ@ (Indole-3-carbinol: 13C) way 3,3-lndulnaa

@

A (3,3-Diindolylmethane; DIM) AaNeNEaNINTR4lIANTITARNgNUNIN AalFdunaunIsAiuausasa lUn

a a

A v 9 o O a A 2N ¥ a a
NITAUAUITIUNTTH HIFUANUUNITALAUTDYANRLNN (Secondary data) mngmmaﬂ@manm@um’

q a

%

NIMIFIUEINANNTINTUNNE Usznavusiag PubMed, Google Scholar uaz Medline tngiinuuagagiaan1siina

o

AIDLAGNALINT1898IAANNTA Ay faundsnell a.A. 1994 audailaqiiy uaziuuaAAud1Aty (Search

9 o

v
o ¥ '

terms) Manqu nauaza1mgenge 1dun “13C, “Indole-3-carbinol”, “DIM”, “3,3"-diindolylmethane” $a: 1w
“Prostate cancer” #sa “Nxi5vsangnuun” Tnaldsiadasnienssna1ans (Boolean operators) 1valiiasaLiagy

A A o \ o = o ) o A > ~ v Ao
ATTUNTTIUNNHUIUBRNREEWNATUNIURTNUBRULUYANITINE qqﬂuu@zﬂ@L@@ﬂm@ﬁ;lj@LW@im@ﬁl@N@WﬁJﬂmﬂqwuﬂz

al

<

ddede Tnafarsunaena udseiunAndsasuely (Original research) WazunmaNd3wAl (Review
articles) ﬁmmgmmm maﬁm:mﬁm@‘umqm@iﬂmamﬂqw%azﬁuiuLzm@ sz@nsualuscaziaumain (In
Vitro WA In vivo) kazRaansLaalnIn lussazaatin (Clinical trials) memﬁﬁﬂi&’ﬁumiﬁﬁuwﬁﬂummﬁx‘mqw

a o

o o Ay oa v , oA A A ada o a Aa &
@quﬁ‘UQ?imﬂ?iNV}iNLquﬂm‘mW'ﬂqimq 1@LLﬂ ANAAINNUNTRNANINTELLLILAITINE 31U [UNYNABUANNNITANNN

g

& Yy a

(Retracted articles) kazunAN A snAUALMAE1EaLgunRH nszusunsAnnsealiesi fiansmunann

1
k7 o

A A o 1 A o o Ao ¥ o Y 2 a - Iy s & A A
TRALTANLASLUNAALALNDNIAAUNAINNNNAINNTGEDL ANTNUUAITLATIEUAIMNADAARADILTILUA NN LN EURINU
leﬂi:mﬁ@uUﬁ@ﬁ’]uQumuﬁfﬁlﬂﬁﬁﬂNﬁﬁdLﬂ?ﬁ:ﬁmmqu 42 TNHUNIT ﬂﬁ\zﬂ@‘]_lﬁqﬂﬂqﬁ‘ﬁﬂﬂqizﬂzﬁ@uﬁaﬁﬂ 36
TENIT LL@;’ﬂ’]ﬁ‘ﬁﬂHﬁiwmaﬁﬂ 6 T18N1T

cY

nsAsviikardanssvitaya (Data synthesis) i@gaﬁirﬁ’fﬁ*mmm?ﬁmLﬁ@n@mﬁ;ﬂimmmwmwg
Ju 5 Usziaunan Taun Aridnwaznianii@animuaznalnidsluianatlyugfl (Biochemical characteristics and
primary molecular mechanisms) Uss@nsnauaznalnnissnunzifalunisdnsnszazneunaiin Ussdnsuanasi
19EN19Tann (Biomarkers) waziszansuanienaiin lWstwananudasasdauazeinisldietszasd (Safety and

adverse events) Uaz Use@nsnaednis i ugluuunisinunsan (Combination therapy)
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TaNANTUNAUATEF79N (Ethical consideration) N13ANEINILNNTU LR UABEIATNUANAIEEIINNNG
Fat Tunywe Tned198annmsgu The Belmont Report Besjaitiuanugnaesesdeyalgunindnisasnuguaes
(Informed consent) a1n81&8185A5 1191 ALY wazlAsumladawaanan1INA1TIIIN1TANRUINUARE

o o

Tidnanaaseassuniian lunyseainuaeausiudsin (DPUHREC 1112/2568)

NAN1SANE (Results)

annsezideyatdelguninasiunisldaisdsznevaulng-3-asiuea (13C) uay 3,3-1adu

a

° o

Tnaadnu (DIM) Tunisdnnnsnzifesiangnuunn armnsnanuunlsziaudnAnylnasansu

1. anansuenIwAidaninuaznalnidalaianadgugdl (Biochemical characteristics and
primary molecular mechanisms)

AINNNINUNIUITIUNITNNLEY BulAa-3-A150Uea (Indole-3-carbinol; 13C) tuansdsenaulungs
nala@ltuian (Glucosinolates) imusnnlufiiaesl Brassicaceae 1iu usaniad uaznzuala Sailugnsaenaya
Futin (Upstream compound) ﬁﬁmmzﬁ’ﬁﬁnﬂumiﬂmﬁuﬂmﬁmwm%mmwmmm@q aile 13C fidnwnizianiy
Refipnuiliinwingeluaninzundentiunan ImﬂLﬁ@L%zjizuumqL'ﬁummi@uﬁmﬂﬁﬁ?m‘lﬁmﬂﬁmmﬂuﬁqm
(Acid-catalyzed condensation) wasilasuanwlidusunuelasaneaiia Jaianizetiaa 3,3-lndulnaa
T (DIM) '1‘7%Lﬁummixﬂ@wﬁﬂﬁiﬁumwmu’lﬂ@.q@mLﬁ@\‘imﬂwuiﬁmﬂﬁ@m TP AIAIN19AR (Chemical

= a a

stability) uaziAnTq1lsz@nsna (Bioavailability) Mwiiandnansaasu®’
o Py A a ~ ' v - o oy @ o
nsduAvvidayannumen Tl wudiuwd linresesAnuiludaqiiualiidudinismineu
N A ATt T RV Er a e ST T T, winn190d (Sequential action) ¥19I3CUAZDIM ANAINNIBBNGNENIN

] =

= 1 ¥ LA v =) a a Z’, d” o 1 ¥ o o o
°TJ"JJ’]’1W1® WANININNTANEIRTA LT DIM QJ’]ﬂﬂ']WLu'ﬂ\W’mL‘Mﬁlmﬂﬂ’]uﬂqﬂj"lﬂﬁ‘zﬁﬂﬁmﬂ YNUAITAINANIRZLAINIUUIN

o

daapauAsdinsdsdyalusziuag Inaleniznsesurtaauziialinne(Apoptosis) runisaaunnlyssiu
Tungu Bel-2 uaz Caspases’” 114 13Cuaz DIM sieilnnuantimliifuannanesaasluune Tnaacuauuazannig
wansaanaassiafuweningiau (Androgen receptor: AR) ° avilutfadtudnseniaiuinaasnziiesiangnuuin

2. UszAnsnanaznalnnisiunzisslunisAnuszaznaundnin

AINNITNLNIUITTUNIINNLIN N3ANEN I LaeANAaedLasdndnaaad fiudidn DIM Susenszuqunis
Wnanziseihunalndluanainainuane (Pleiotropic mechanisms) Ingdaauideniavetaduszuuiuunum
wa9d17A9suaen 13C InaanunrausndsziAuaanidu 4 UszisudAny Taun

dsziaud 1 n1sdfudaaudunianisdesdaynyruszauluiana (Molecular signaling pathway
modulation) 13C uaz DIM Hansanrii wazidnaninlunisasuaunszusunisdediynynidunissneressas
2 o o a a IS & @ pRp
FellunumanAnysieniaasayiuln nsaliulea uaznisheseaninsgulunzifrengnuuin lnanalnidinig
agune T

1.1) nngreduszuudynyniaadsiasuLaulniilau (Androgen receptor (AR)) , Nuclear Factor-
kappa B (NF- k& B) uaz AkmTOR TnlI3CuazDIM HpnaAruAnuazannisuantaanaediaiuuaulnsiautiniau
deuanlasiauiuiladeinsvsuliiaaduziisiongnuuiniinnisuiiesn’ DIM €9a1un30dan919n197N9U99
< o v = = o o a ! S ° ' s < 1724 [

NF- & B aainiiniduldshunansianiununissniausuazdauasinissisegaeamaanziia’ > a1unsnseiunig
\ o Ao o , a = X o =
A9dtynynad AKUmTOR NNMN9uNInndntna lunzifeszezqnaty uenaniiinaannisad1ellsaumaauannig

Wulaudasagauiafounstie® waznanisanei lusasuziisraugnuuinfnesasitaugngnlus
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v
o

(Enzalutamide) 28i19818W1g 22Rv1 Wud1 DIMaANNsuhansaanaadARTHAsplice variant? (AR-V7) wazeue
seuUAnryIne Wnt/ 3 -catenin 3\1Lﬁmmw%ﬁi@mL'awmgwﬂm”l,ﬁﬂ‘%mﬁ’w“

1.2) mmﬂuﬁmxﬁqmzﬁuﬁﬁuLmumﬁu@ﬂm‘ﬁ 2 (CB2 receptor agonist) WaxNNIazaNL9 st
DIM viuihidusanssfuiasunauunduens® 2 edresninnzld GuinliiRanisazanima lusmnun Suald
dudaidunnanisdediynyins AKUmTOR wilentihlignismeaesisaguzsa (Apoptosis) kAZNTZLALNIINAUAY
a9 (Autophagy) 189l IaaNTIS Imﬂéqﬂiﬁﬂgﬂiﬁﬂ%quqmﬂlumiﬁu&in’uwmmm'\iﬁrgrgwm Akt/mTOR
sLuLsnMrmﬁ\iﬁ@mqnumnﬁmﬁi&imummﬁi@aﬂﬂuummw (Androgen-independent) 1 #181Wg PC3 uay
DU145° éqﬁﬂﬁDlMgﬂﬁmaﬁmﬂwm@ﬁﬁﬂﬂmwlumﬂﬂumﬁﬂmLzﬁmLﬁ@ﬁu&mm?mlﬁuimLmzﬂﬁg‘nmu
R AR TN APL AR P AT ARET VAT AT T

1.3) MafudanszusumsnuldaugLiseasasuaznnsgneu DiMenaasnTndugINsunsnIzatETes
LIARNZLI Tmﬂa’mgmmmmmmuqu‘lﬁﬂiﬁuﬁﬁmﬁmﬁumiﬁmm:u@:msmﬁlfauﬁmmLeﬁaﬂ“ﬂmmmaﬁué\i
nsuansaanidsfiuvimentin uaz Fibronectin sanfunszrulisedunisuansaanaas E-cadherinifiiu danald
Lﬁmmiﬁﬂ&qumumnﬂﬁwgﬂmnLsﬂmﬁ'@uaqiﬂlﬂulfﬁ@@Lsnuiﬂm’(Epithelial—l\/lesenchymal Transition; EMT)
i ldgnisandnaninwlunisgnsiu(invasion) LL@:ﬂ’mm?’ﬂimwiﬂu?wmﬁlummLM@’WL?W@N@JﬂMMﬂ“B

ﬂixlﬁwﬁ 2 mimu@m\wiLsnm’memzmumimﬂﬁummm’(Cell cycle regulation and apoptosis)

AHAINITOYRY 13C Uaz DIM ”Lumimuqmmwm%mmwmﬁqr:imma‘mu@maimﬁuﬁm@zﬁuLsnmﬁiimu%
wenilsznng feandusieliil

2.1) Mawfiaaiinszuaunisanavesiaadiiunieluinaauinie (Mitochondrial-mediated
apoptosis) DIM Iaatsiunnlun1sdaussaiadnziialidngnosuaunismun e ssnaii (Apoptosis) Ineande
nalnmslumeeuase’ wunlilnaesdeyaainnisidassyianiaibeaiudl DIM aanaliifinaudsuuassas
panusnedndLRnudertuluinaeusie sinldaanusneindidell doalflulnaeusielsestsfiunnszdu
AsveusesiewlniCaspases? Miutitasaanaasflsznaunie umaduzfadudn sudna nalniidl
ANAATYYIN T DIM ansnsanidpitaanziiliad1alilss@ninan waznsenuimasingives gﬁﬁmmﬁnwmxﬁﬁ
Tunnarin 114>

22) nugmteasasisadiagianzilszaz G1 (G1 Phase cell cycle arrest) 13CuazDIM fina'ln
ddtyathaiifianunnazaanisutsiressaduznd fanisvinlsanmasugaasin laninazifafiszaz G
AERBNNIAN] [ NIZAUCDK inhibitor laaNzifeasliaNsndngszaznisdunszinidue wise S phase 6
sarduansLlszneuesestila asnsndninsasnisiulnresieunSeasnedissdnanin®

2.3) MafinszFunsuanseanidsiiu p21 p27 uaz aanisuansililsfiucyclins uaz CDKs (Cyclin-
dependent kinases) Faiaulmal CDKs ¥huthinszfunisuteiaresisad asiiualivgadensanaadinagu
fenaluvasannaasuazdaimaaesildfiududn DIM ﬁu&qma‘m‘%mLﬁuimmmﬁ*qﬁ@uqﬂumﬂi:ﬂ:qﬂmﬂﬁ

(%
v ) = a

pandndaudininnisldfuasdsznaudangna® gedayadenivinuinmdusiagenlomimgujnd Ay

(Theoretical bridge) 3¢M319NanTsANHIszaziauadn (Preclinical) llgaanuarandslunadnsidiininaes
NM3ANEIMISAANN (Clinical studies) [asarnaunsntiuguauainnsnaesaslsznaunguaulnalunisnaiu

o Y

guanalnAruANnIsasRLInT0TAS IWAIHTIANH A NFUdaY
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Usziaud 3 nnsdudanalnnisundnszanuresaaduzifesangnuuinlddenszgn nazuounis
LLWi‘ﬂi‘xme‘ﬂﬂ\mzLg‘dﬁiﬂm@jﬂﬁuﬂﬂiﬂg\mi:@jﬂ (Prostate cancer bone metastasis) Wneandesiunalnnisadiauay
o . Aa a 3 ' = v = o o
Vnananszan(Bone remodeling)Nianaliaaanzifa wudnDIM @elaannnnsaane3Clunumdnanylunis

daaa19nalnasnanqenuduntedyuseauluananuainuane Taun tauszuuiewlasd Urokinase-type

s q

|
=

Plasminogen Activator (UPA) ua¥ uPAR Minfagyinuinaanslusiunauanitas auilan1agnsuaeanzife

1
= 2

Ut 9Ae BUUPA LAY uPAR‘f‘ILm‘wm’m’]imgﬂnmmmam@@nmfmD||\/| Tnawundangiunisld DIM lu
Lﬁ@ﬂrungx‘ilﬁi’ﬂN@jﬂMNﬂﬂith%@ﬁ@ﬁ@ﬂNuLWﬂ (11 PC3,C4-2B) AMN130AANITRAAIBBNTBIEUUPA LAZ UPAR
187 uavnsantladalgiunisunsnsrangagnanisairaduidanunaaiaes iasannnisdusa uPAUPAR Ay
'd\‘iN@lﬁ1ﬂﬁﬂ5ﬂﬂﬂ?ﬂ§dVasoular endothelial growth factor(VEGF) WA Matrix metalloproteinase-9(MMP-9) 7

AILANNITLIUNNTASSUARALAaANTRNSRLTAgN I LIRIRaY aedAINFaINNsdRAT T TN NadNS

o

danalimaruainnsnlunisiadaud (Migration) revigaanzifeaniaaasaenailiad1Any ™ uazlisaeuneDIM

AILAN RANKL pathwaynazlinszsu TGF-B vinliidngnszuaunisOsteoclasts Waz Osteoblasts differentiation

o

nsAuNIdedtyyIuainvasenszgnAnaetaiiuaudaniazanivetraanisuninszanglinszanugioe

19 G v v Y & R o oa o = i s @
ﬂi‘ﬁLmu‘VIﬂuWU’&iW’ﬂlﬂﬂLﬂuﬂ\‘iﬂﬂEﬂ’]W“ﬂ‘ﬂ\‘i’&’Wﬂ?Zﬂ@UﬂQN@utmf\] TUN19AA9AINTADANTTEUINLTARNE LN

=

wazan1azuandannielunszgn (Bone microenvironment) duifunayuadnAnylunisanlanianisunsnszaneluy

frlnenziesiangnuNInsTazanany

o

Uszihud 4 n13fuidasunn@iiaiu@n (Epigenetic Modifications) DIM wansununanAnylunis

o P Na a 2 ] 9 a N Aa
ﬂﬁ"i_l Lﬂ@ﬂu@WL@Lumﬂ ETNZQ\TN@ﬂﬁ'z‘lﬂlﬂ:ﬂﬂ[5]ﬁ'\'lm@iﬂﬁ\imTWQIﬂiNqﬁ]uLLNZﬂW?ﬂQUﬂNﬂWiLL@ﬁNﬂ'ﬂ NADIEUNHNAIY

|
0 o a

Nendesiunisgnatnzesisanziasangnuunn nalntiiduanienlasdAynesunalszdninmaesansdszney

nguaulnalumsdudemznilusziuwmileiugnam lnafnuasdendail

4.1) madudensuanseengasiurmanasesiasuueulnsiau(Androgen receptor: AR) i1t
nadfuusialasungin annisAnEwLgn DIM Huse@nsninlunisanssAulsAuaR wazdanannisadnduaesar
VUAUUUS Androgen response elements (AREs) Tut3inaltsTuimesuasgiuduune 1w PSA, TMPRSS2 uas
nquiufivawifidensifua(DNA repair genes) ldurl PARPT, MRE11 uaz DNA-PK wwaliiudayaszydn naln
nsfudensneasiadatuiiunszuaunsudn tun mimuauimmﬁumq%ﬁmmﬁmmuﬁu&q (Repressive

chromatin marks) DIMa4911 1 H3K27me3 (Histone H3 Lysine 27 Trimethylation) WAy H3KIMe3L AN LT3

slumasuastiugivung deldiaasan1snansiatunulnmc

a

4.2) nalnnisasuANNIzLIuNITMAaladuasALEuawazulmRBwe AN A e LS

'
o =

(DNA methylation and DNA methyltransferases) DNA Methylation unalnnie@faiumnngAynasi luaas

(7

Wl i innduguanisuansesnaesBiulneniaiinmyiaasuuasuaudiumisl 5 aesauniuleingy au
Wedu 5-wialaingy (5-me) lae lfeultlfiduiemfiansiuameaisa (DNA methyltransferases %178 DNMTs)
paemin’’ luan1azlsanzidanisineuaedieulad DNMT1, DNMT3a, DNMT3bsininlné nananadiufiaiadu

aaniulyl (Hypermethylation) U5 nidauAruANEUS UNEZLSS (Tumor suppressor genes) ddualieiulnantiu

o o |

weANNINNULAzI NI LTnreaiiasen ey Gavinldinalusyat mRNA uazlisiunruantiud Aty

o

glu Nrf2 Ainendasiunissiueyyadasy Inansesulivinauuingaaw’ >
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3. UseAnuaildaiintnssazn1snaaaanieadiin (Clinical Efficacy) Inaidniin1sdnenszasiuluy
oo 1 = aa I o ' & P & 1 v ' < [
uyweyaiunsAnEniepatin lunguitedpe Huienzifsdengnuninuaziiseslsanaunziialagld DIM
o d‘ = o dl 12 9 [ ' g IS o
Jundn iesaniavuasdanuinnga’ annisdauaszidayanudiDIM uansdnaninlugiuzansiaideaiy
13ANZIF (Chemopreventive agent) WATANTSNHUWETNNNLT2ANBAN Aseazidun Aail

3.1) Awndanadnans (Pharmacodynamics) DIMga3L5ul3e 141 BR-DIM aziinszaL DIM

= A

TunaaunTasaunuauInan(dose-proportional plasma exposure)iauuNefan179ATNAgaAUNd1DIMAA L]
1 1 U v -ﬂl ‘ﬂa’ ‘ﬂl 1 o % = ] o o 'S 1 o
wanugnAudndurasDIMAnulwiladiaseugnuanndslaanudiuls AelinuaauduiusszndneszauDIMl

A o dill r_'i = v ! 1 s -:%l’ r_‘i 1 :l/ 11
ARANLILUALED @Q@g“lﬂ,mL‘WEI\‘VJWHW@31NNﬂWi@$@N1uLu@L?;I’r]LVI'YLéu

' o a

3.2) Use@niuasamila@niedonan (Biomarkers) wazUsANTUNANINARTNN A1NN1INUNIU

o o

1970UNTTUNLAIN DIM ﬁqm%ﬁ’mu@uimmu (Anti-androgenic activity)aeinalslg g1 Aty n1snaaean1eAatinly

o

©

¥
1 o ' a A

Filasnawindnsiangnuninaan (Pre-prostatectomy) wuanluglasu BR-DIM ietduiliasndandiay wull

12,15 &

n1suansaanmafuiaulnsiauludindsdredtadusifaanasat1ednlai An1sAnnunN Tanasaas

3

Prostate-specific antigen (PSA) agineiidagnAtyansaa’” il lunnenis@ne ldwuaauuans19aa9 PSA vie

o

o v dl ] 1 o o li! ) U £ J o £ o 1 o ] = = <
wuHuw ldunanased 9 lillid Ay Geenatiesdeadadaninsuaiuinngusaeeng vizesyaznaInIIAne
Wuld™ " wananniinunisdsudadaumunuelasaeseaingiai (Urinary 2-hydroxyestrone/16-hydroxyestrone
, R L.z - ¥ " LA e e . .
ratio)dusunvalasaau dvenadoadudinisiivinreniiesan’ iraulastnedednludihangusenlsnneu
seaizuvlsy (prostatic intraepithelial neoplasia,PIN) AU Infemin@aiflubDIMgduuuLFutgsuunniiasiu wuns
dl aa Aad ) . . Aad o .13
WAl amienen e naau ARNWLIIMorphological indexnNAT1d LT WUANKEWEABNPIN regression
wiafuae99770uNT7UN19ARRNASARLENe danpdasiuNanTsAnE lusz e AauAaTinS1DIManatqs
wilet I AANIANe 289 m88 (Apoptosis) WazSUEaN1TuNINITaABaamaansiIatnalsAn N ltannnm
T v A Yo v an 2 i Ce
tvinnsdavzaaunnvesiaunanasls andusesiiniamasemiepdiinluszasil 3 (Phase Ill) ANTWIANGHAIDEN
Tunjauietiudulsydniuadelszandlunnsansnsnisaniulleasisn -
4. lslnapnudaannauaznisnunasn (Safety and Tolerability)
AINNNIANEINIARENIzE AU W91 DIM Taalanzgmalliian19anGy i1 BR-DIM wag Infemin &
llsTdrannilasndsatluinusibuazdiloanusasilage nsdnuiseash 1 wuuAnBUIAL (Phase | dose-
R 2N [~3 1 a d’lj 1 d‘ o 1 1 a d? o
escalation) TugilosuziSesangnuunnatanaseaesiuundqliundnszatsuasian PSA 4934 41u9u 12 978
1619 BR-DIM afiasutlszn1uduas 2 ass Insiinawnainlsl DIM dWluandu@a 75, 150, 225 WAL 300 NaANSuAe
ASI NUINENANLaaad LAz UlE R IRe A UUATUIAENNLUTUNANUFUNNIANE1TELR 2 (Recommended
phase Il dose; RP2D) 147 225 Hadniu Juaz 2 A3y wgnisalliivdszasddaulunjedluszdu 1-2 (Mild to
Moderate) oA 81N1INI9TLULNAUDIMNT 111 ARLIE Ta9Bn Laviiadids saNDesa AL LazlIn@sy 471
| R - o - = = a s i . .
qumsm“lqumzmmmu 3 anvpennzlnaanluidennuuylddennis (asymptomatic hyponatremia)
Tugilenlaiuauna 300 Faaniu Juas 2 A53 Inglinuanuiduisquussaundaiau'
A miunguiioasenlsaneunzifsongninin (PIN) Ala3u DIM gUuuy Infemin 2119 900 HaAN3H
e A P = , = aa R vl o o
Fadi siattes 3 thew Faiuauiagegalungunisdneniendtn woudngiaanulan Anisvinausessuuasls

° o

LA P A . | = ol = v = a o 43
1NLﬂ@ﬂuLLﬂ@ﬂﬂﬂﬁﬂuuﬂ@ﬁﬂm LL@zVLNWULuﬁlﬂqﬁ‘mﬂNW\‘lﬂﬁ‘xﬁﬂﬂW?uLL?\? WQ@quuiﬂQqNﬂQqNLﬂuWqu
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£3
oA

Tnuagd ndngauniendfinndegiiadd1 BR-DIM waz DIM gaaiinnisgaduiianndaeniaroudnege uasd

U

Ananinlunisin il lgsandunissnuaugn @141

5. Use@nguarainisldlusluuunisinuisan (Combination Therapy)

n1539en15ld DIM faurtAsnissnannsgunsunngFuiinsAnen lussezieunatin danudiloms

!
vl a

\&33(Synergistic effect)anudn dosfudvgaauziselantaauiiunaianaln naazwindnlunzidesangnuuin

11ipAasasi(Castration-Resistant Prostate Cancer: CRPC) faiiun13Ans i ld DIM fanusnaueulnia
Enzalutamide wudngaeduganisuiimaessaduzifanldnauauassanisines launau Inelddudedyoynn
Wnt/ B -catenin La¥NANIFUAAIT8IAndrogen Receptor variant 7 (AR-v7)* uazgialnisununldsaniuaniai
11117 Taxotere (Docetaxel) NuqNGae Nl s2dnsninlunisiniiequnlfiaasuzifaianisnne (Apoptosis)
HAun19anszALTlafin Survivin LaTEUEIN9MNIULEY NF- & B Asduganalniinnisegsantevaasuziiuny
nalnpaen®

~ \ ' = & a A ' a 4 A a ' Yo o

Fpnnanladnnisdnenlunsierinaunudn DIM Runundwisansidoaiinaannlasansld5d

Fnunluaauzifa (Radiosensitizer) wazdqetntlasimaslni (Radioprotector) daidinunnsannesaadiilasantnu

2 o

miﬂi‘”mﬂaﬂummwmeﬁﬂmmqqﬁ@u UUALEe98N (Tumor immune microenvironment: TIME) kaztiaariaqnu

o 0 o

BWevneaaailaiatlniainnislasused a@mﬂ@mﬂumiﬁﬂmlumuqmﬁmumum (Immunotherapy) N7y

q

v
o -

DIM doanasnilsz@nininaasanlungu PD-1 blockade Iaanalnnistudinas Myeloid-derived suppressor

'
=2 v o v o °

cells (MDSCs) uiflumagnnaniAuiuluannuandentesfauuzia daualissuungiquiuaiuimyinaiy

vaanLI AR adnglafinnuisaasnisdndelainunisdnen lunziiasangnuuininanssassesdinisdnm

WaRNsall®

(3 ! '
a aa a A ﬂd

UBNAINT DNLAUANTILLAL UL AIRINDIM BNAd1NNT049LE TN F2ANTNATRINFTN DU 7 Inginsan

seavteuladineadesiunisdenuanALE1Le (DNA damage repair enzyme) Wit PARPT Laz DNA-PK 11114

o =

EAsNZIzUNeFesAN TR YTe 5@ N I RLEwaLANYn (Palomera-Sanchez et al., 2017) A4nana beiqn

A a

DIM anafasnsduniilun1ssnEnfauiaiunanisin®) ann13aeeLarLIsinINadnaAesannisine

391500 (Discussions)

anudngunuiaInnisAne lussazneuadiinniiey wudiDIMENA InsefunzifesangnuuIng

o o A v o

vfeudunanenalndaniy’ lnauanainnisasuaunalnnisdedoyoyn vsenasgasuas nalniipandAty

A7 o

v
o

fl9An mamuqm:ﬁu%ﬁw WRn ALY NsnANITRaRsaaneediailnil DNA methyltransferases (DNMTs) %14

DNMT1, DNMT3a uaz DNMT3b* danaliiinnszuaunisDemethylation va9giuinuung 1w g1 Nrf2 39aanis

FNEL wazdadINNsTsuTasRNsne ">

ludaudayanisscgnsildnieaaiin wudnilaqiiugdaagiiaanisfnuszasi 1 uaz 1o iilugdou

Tny Inana lfiiugn91BR-DIM Niiinn19aadnii Aaculasndiuigs uazaonunusesn i ugileg o1

me@mmﬁﬁﬂﬁwuié’m ANNNTDNANTUAANAANATLLAUTATIAN LAY 11&U’]\1ﬂ’1§‘ﬁﬂE’WWULLu'JIﬁNﬂI’1 PSA

(% £
A =

dl 1 Ao 0 o 4D ¥ K d’l di ar Y a 15
NAARIDENNUEAATY U\‘l“ﬁ’)’]@’]ﬁ‘u@’iﬂqi‘mﬂl’mﬂLuﬂLEI@L‘Jj’]ﬂll’]ilLL@S@@HQWﬁiﬂWTQiuNHHH

LAZENNLANNT

1650 DIM ludthescazsanlsanaunziia(prostatic intraepithelial neoplasia, PIN) wunsulaguuilaanienianens
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aalk o

a LR o ] @ \ = e 1 a

INYNATU WANUANHDITLBIPIN regression Astazazaalsnls uarananaaladnDIMnasidselamiaengs

lunzidesiangnuuInsve vy’
nanMsANEsTaznaundindsulun)densaiuayunisin DIMun AN sz Annanwlunisine sanriu

n135N#INIATFIUNAN (Combination therapy) Watraanisaiulilueslsm 1y DIM faufuen Enzalutamide

4,24

A ) o al o o dJ 1 v 1 v [~ 1 val
wra ldsauiuaaiitings Taxotere (Docetaxel) “** Fenwudn linasesuuzisesangnuuinluraaanaasslsn

§971n91n19 19 Enzalutamide %38 Taxotere (Docetaxel) WiNgaatingLaga*? agalsfiniuszsdnssdaasinaiiadn

o o o '

UszAnsninaasnisld DIM enatnanen 9liarunsnszyladnlilsz@nsuanmminiunsineuanusacngle
waznisiun ldsaniunisenefsdinm viseanlungu PD-1 blockadefifialllasuntsinenlunziSasangnuann

Taamss widmenalnudoazuaniualnilasimadinfsiananu@ameainnisaisiaa WTaduasunIInIssu

Ay o v o - c af @ 2526
ﬂmﬁJﬂﬁJﬂuSLMVl’]@’]ElL%@@NZLNWH‘HHW’]N '

a «

AINNMsAAMAERNINY wudwianslsenaunguaulnaarildnaningalunnssunzifesiangnuuan

o k7 o o

writlsidaanindAtyfiarsiiatsn dsznisusn nsAneneedtindaulundeasaninesluscasi 1 uay Io uay

v
° o

sumM@\‘mzﬂuﬁq@ﬂ'ﬁﬂumu%ﬂmqﬂaﬁﬂﬂ@f«gﬁuﬁﬂ”\iﬁﬁummLfﬁﬂ (Small sample size) TeaxaRNNTLIZHRAN

q

o o

Uaandsuazindanadianfidudnany nnlinsinnanisdne ldusuldsannla i dun wanannil 52y DIM 71

o

'
g =

‘ﬂg’ d‘l v ' o ] v a s = L o ‘dl‘di/ Y @ =3 ‘ﬂl ¥ =
m?%@WUIuLu@Lﬁ@QﬂQELLMZ\]$§"]EE\‘1F’1’]®L®’]1N1® DRI @uﬂu%mmmymﬂumum gadullssifunsasi

AN9RTAgaLatNazRamsaly !

WUIN19N13998 AU AR AIATIBNNNINARALNINARLN Iz 3 (Phase 1) Wa1lsziiulsz@nana

10,11,13,14,15

Andaanitszazenn uaznseyinlunguilssainsindran pavA lUAUNMIRIWN sz UL 9811 (Drug

delivery systems) iVasneiatiazn need 13C neuniailasuaniwdu DIM vive WDIMIdLFnmeangndnin

& 1
aal

2 azlAg9aiNN1TeRNNENANTTIAZAT UBNATINT NTYTIUINITA1TAINES TunsinuInsguaelus

k2 o o o

817 813911 (Targeted therapy) uazRANIULNTIA (Immunotherapy) DalunagnsdrAnyasdaeiunagnisa

Tunnsdnuziiasiangnuninggluuunisunneudugn (Precision medicine) uaziimnnuilasnsiugagn

4adg1 (Conclusions)

Y @ 1

ATNUNIURTIUn s denssauunaTuidliiiudnanslsznay 13C lnaiuunualas

o

NATYA DIM

1
o =

fAnannmhawlalunistonidsunisinwuziisiangnuninsoanalnnstonmiinainuanauazdudeu tne

v
o o ¥

I3CuazDIMazaangmsuuunsiunie suldun nsdudednyanninszfuinaduziia (AR, NF-KB, AK/mTOR)
waznisnseRuaaiuAuduetsmiaf 2 (CB2 receptor agonist) Livawmieninliimadmnie wananifsdinasie
BRLALUAN AUTUNITAILANNTZLIUNITNTIALATUIDIALE WIS Auazdiasiatumor suppressor gene 138 N3
suwsslasainlasunmuielanisvinauesdudesuanmniduie masuzid s
o =2 o ' aa a o aa :I/ v = dl A o &R

wang unnsdnm lusrauneuadtinuazdsaniaaiindunu(Phase l/lb) tveenanaztiugunAy
daensitszazdu uazniamusienisldenlugilaesiaBR-DIM TudiunaliandlnnunangIuann1sudAIean1es
sosuueulnsaulutiae@ga uasnenenBanemunisteassaalsanaunzifs atelsfinu dayalulaqiiuaials
= o o o 1 dl o o o o d‘ o =<
Wened vt i diduninsgu ilesandenauadnsainnimaaesluszednlindaiay lueuianasaas

wWunismasesuuLgn Anguadund uazanuauilszansndn9au(Phase Il randomized controlled trials) Lie
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a «

Agauilse@nininlunisinmarugiuavanuaznisannisniazaenn Seaziiluiladesin@ulunisussqansngu

U

fulnadguuadifnisinsuinsgauluesuianetadussuusely

JalguaLue (Recommendations)
NNINUNIUITTUNTIN WARDIANENINTRY DIM lunnsiduansiasunnssnen (Adjunctive agent) a1y

v
o o

nzidvsangnunneunalnns@anwanainuane lddnaziiu nsdudalddynyiusyauiuana nisliuania

o

a a o 1 =3 IS4 4 o tﬂl 1 o Y a v A 1 =2
AN wazNIEINNNTNEINIRsgIN atalsfinuiidesdninienaliainnsainllldasels Ae delaiiinnsdnmn
wua g nAnguasuanlunysed e liiAanisi il gl fiRedadugdsssn Asdaenimangiuda
UszanFiduAn laun nswmriudanssuniandanssulangianizni1sindasn ise W Bioavailability Le

19 H [YX %] = = ° ~ o =
witlyuanisazanaunldtes An19gadnaIuaziiuAaINAIAI299413DIM Usen19Ma8d ALITEIEURLLLG
naAnEINRALngnNImMAseLULdNLasingNAIuANTIIAIAL (Large-scale Randomized Controlled Trials;
RCTs) luszaizh 3 eiudulss@ninaidvilazany avndassadauasiwazan uazdssnisgaring assiiniadne

o

deaninaaiunisldsoniunisineuue v wuw R AuAunge (Immunotherapy) liiadiasnziinalnnig
k% o

dfuasuanmuandesmaiAniuresiiesen GaazdisanszdunisinmuzisengnuuInuuLysunI e il

se@nanIngegn

AN1UrBIAANS (Body of knowledge)

a9AA NS IuTaqiud liiiiudn 13C iluassssnafnliasdo Auiuledudansalunszinizeanmng
=2 Adl c o A 1 < ‘é = o Qr = v A 1 23 o
svlaswdumunuelasanAaDIM agnegamis MDIMARNAFLazaangnanedan wlfiniiandt udasdad
faanfindutiadss@nina Weasangadulaves wilulaqiiudnsimuignsnaiunsainniageds gy BR-DIM

(B-DIM, BioResponse DIM) %3 Infemin nalnn1sfinuuzifanes DIM #anwmuzaangnsuuunijidiuune

=

£
o

(Pleiotropic) MNN9€UENT

fa))}

fununnisyALEas AR, AKUmTOR uay NF-KB $aufiannsnszsusaduaunivess

k%

187 2 (CB2 receptor agonist) AnssuLtadLinne DIM €adunumanAty Astlasuaiiiaiuin (Epigenetic)
wiu fudaeulnd DNMTs iiedAunsvinuaesduitunzise nsasuandiuussdasafielasunduinetanig
o = 1 a @ £ o a o s di/ % A o 1 o = a

euzesdudenuanAisue windngiudalszdnfidesiuarduduinbIM daends waridAnaniwlunisdiy

gusfanAuNIsinEINInsgNedasannishes witlstansnimnisaaiinidunisleesien uazuasre el
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1. nddnenia:dous:ansua | ANUz0YARIWUS (Body of knowledge) - 5 nalnmassuu:Se (Pleiotropic)

" 3,3-Diindolylmethane (DIM) I @~ 0

5 i ﬁué\lAndrogen ool
TunisdanisuziSuriauantiuin Receptor (AR) tﬁi%

d1SAVAU 13C —> DIM
(wnnualasinan)

gous:ansyasin - m—{f‘} : (j@é VAV signals: ®ré1
ARTUA 5 ™) ! >
L ~ % ) : a AKUMTOR, NF-kB £ "t
o : ns:hu CB2 receptor ¢/n"
Yy V8. = - azaurssilug @
DIM BR-DIM — Apoptosis o Co0

3. QNENWAWIRILAN 4, iNgNIWNISSNYISOU
C udiy DNMTs
& - an DNA methylation

1asuqns
N\
® (on tumor suppressors

ey
\ ADT, 1Aili10R o
§DIM j REST DIM»

D

® ® U§uInsaa§wIns%'1ﬁu - N’ e,
s ". (e.g., H3K27me3) Uadu T = diounaun1sinoen
A - close genes anu:=nwaatnia:nowlaone Enzalutamide — an AR-v7

Uaannegu (Phase I)

vaIAN1IsnAagus:a:i 3 (Phase I11)

aunivia (Gaps in Knowledge) Was:g:g19 , VUIREIWIASTI

DAIN A1 @mu:mﬁm’mi(Body of knowledge)
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ABSTRACT

Drug abuse remains a major public health and social problem in Thailand. According to the Office of the
Narcotics Control Board, more than 213,024 individuals received drug treatment services in 2024, with most
substance users being adolescents and working-age adults. This issue continues to adversely affect the country's
healthcare system, economy, and society. The TO BE NUMBER ONE Project is a national initiative aimed at
preventing and addressing drug abuse through youth development and the establishment of collaborative networks
at the community level. This study aimed to evaluate the success of the Drug Prevention and Solution Campaign
Project and to synthesize its operational model in TO BE NUMBER ONE model districts in Khon Kaen Province. An
evaluation research design based on the Context, Input, Process, and Product (CIPP) Model was employed. A total
of 92 participants who were actively involved in project implementation were purposively selected. Data were
collected using a structured five-point Likert scale questionnaire and analyzed using descriptive statistics and
multiple linear regression analysis.

The findings revealed that the overall implementation factors based on the CIPP Model were at the highest
level (Mean = 4.58, SD = 0.56). Among the four dimensions, the context dimension demonstrated the highest mean
score (Mean = 4.65), followed by process (Mean = 4.64), product (Mean = 4.63), and input (Mean = 4.38). Multiple
linear regression analysis indicated that the process factor (B = 0.563, p < 0.001) and the context factor (B = 0.434,
p < 0.001) significantly influenced project success, whereas the input factor showed no statistically significant
association (B = -0.059, p =0.447) . The regression model explained 83.5% of the variance in project success.

The findings indicate that the success of TO BE NUMBER ONE model districts in Khon Kaen Province
results from the integration of supportive contextual factors, effective policies, adequate resources, and systematic
implementation processes. In particular, collaborative network participation and continuous youth development
were identified as the key mechanisms contributing to project success. Therefore, relevant organizations should
strengthen participatory management processes and systematic project administration to enhance the

effectiveness and sustainability of TO BE NUMBER ONE implementation.

Keywords: TO BE NUMBER ONE, Program Evaluation, CIPP Model, Drug Prevention
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ABSTRACT

This experimental research employed a one-group repeated-measures design to evaluate the
effectiveness of a continuity of care programme integrating transitional care and home visits for patients with
stroke in a community hospital setting. The sample comprised 15 primary caregivers and 15 patients with stroke,
selected through purposive sampling. The intervention was implemented in two phases: (1) a hospital-based
preparatory phase focusing on enhancing caregivers’ knowledge and caregiving skills, and (2) a home visit
phase providing continuous follow-up and support in the community. Research instruments included
a caregiver knowledge questionnaire, caregiver skill assessment tools (promoting activities of daily living and
complication prevention), the Barthel Index of Activities of Daily Living (ADL), and a complication monitoring
form. Data were analysed using descriptive statistics and repeated-measures ANOVA.

The results showed that patients’ ADL scores significantly improved over time (F = 268.374, p < .001,
partial N? = 0.950), increasing from a mean of 9.20 at baseline to 18.27 at two months post-intervention.
Caregivers’ skills in promoting activities of daily living and patient safety also significantly improved (F = 68.070,
p < .001, partial 2= 0.829). Similarly, skills in preventing complications showed a significant increase over
time (F = 42.082, p < .001, partial 2 = 0.751). However, caregivers’ knowledge of stroke did not show
a statistically significant change (F = 2.940, p = .104, partial ?=0.174).

In conclusion, the continuity of care programme demonstrates strong potential to enhance caregivers’
skills and promote functional recovery in patients with stroke. The integration of transitional care and home visit
approaches may represent an appropriate model for strengthening continuity of care in community hospital

settings.

Keywords: Stroke, Transitional Care, Home Visits, Caregiver Skills, Activities of Daily Living, Continuity of Care Program
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ANENEaNe a9 e 16

- Tliieana 4 26.70
- eene ety 8 53.40
- IieanamARLAL 3 20.00
AnsnrafnEIneNLNg

- Fudsnia 1 6.70
- ANENANUTLAUGININUUITR 13 86.60
- dseiudsau 1 6.70

v 1
I A

3. ANAIN17D TUN19Y N AATRIU a4 (Barthel Index) WiNAuBENasaLiiad annau
NAA83 (Mean = 9.20) LIUNAY 1 1hau (Mean = 14.80) WAz 2 1hau (Mean = 18.27) laafiaafaaar 93.30
= > A ~ o = a
FAzUUL 212 TUALUN 1 LasTREaz 100 MAARWN 2

%

4. mmilﬁ'mﬁu‘l‘,mmmLﬁ@mu@wmﬁqm naun1maaed gauadaulugiazuuuaciuiag
lugiag 5-7 Azuuu (Jeaas 66.67; Mean = 7.07, SD = 1.79) udanmaaes 1 ieu AzuuwaanindwEnTas
(Mean = 7.67, SD = 0.48) uaztiapsag ludaaibin (Faaay 66.67) atiqlafisnu waIN1mMAaes 2 1how ﬁ@mﬁ’wm
nzunueglusziugeiu (28 Azuuw; Jaeaz 100.00) nailAnuaat 8.00 (SD = 0.00)

5. inwensaasuiadnslszaniuatnalannie neunimaass fuadvineenisdaudiuninau
21170t luszAul1una1g (Mean = 3.17, SD = 0.91) Imﬁ@mauﬁﬁmuuu@q Tun n1sdavinfudszniuanung
wazudauLlszniuams (Mean = 5.00, SD = 0.00) aniziinisusandnaiilefifeadasiunisnauiinzuusi
(Mean = 1.58, SD = 1.85) WAIN1MAASY 1 1haw ﬁmﬂz‘llmmquLﬁ'uﬁuﬂ%ﬂm:ﬁumﬂ wazyNAaNIsNEnsUf IR
luszauga LL@zmwwﬁ“uz_g\iﬁimﬁﬂﬂmﬁ@uﬁ 2 (Mean = 5.00, SD = 0.00 9ynAan?s) luA1un 1989143

¥ IS

niannings auaivinerad lusssuliunananaun1maaed (Mean = 3.23, SD = 1.13) Inel passive exercise

HAzuUUAI4A (Mean = 4.27, SD = 1.25) Lmzma\ﬂﬂmﬂ%ﬁ"mm (Mean = 2.50, SD = 2.50) #44n19NAa8d 1 L8t

ﬁﬂmLﬁu?ﬁVuageLuinumﬂ (Mean = 4.81, SD = 0.23) Lmzzg\izgmimﬁfauﬁ 2 (Mean = 5.00, SD = 0.00 Y)nAAN3IIN)
6. N3aariuNNRzUNINGaY neunIImMeaes intelngsanetluseAuNn (Mean = 4.48,

SD = 0.29) Tneifanssuniazuuugeganenislianmanieaans (Mean = 4.93, SD = 0.26) UazFNgARS

917417NIIWENUIGININTNTI NUVINEIAETOULNY 7 14 @17ufl 2 Wiz - AguIen 2569



~ 133 ~

A3teeiunTsRAEmeNIuRLTEa192 (Mean = 3.50, SD = 0.74) NAIN1INAADI 1 1ADU ﬁnwﬁﬁumﬂmgﬁu

NINNBUEIEA (Mean = 4.95, SD = 0.09) uazinsausiaiiiasluheni 2 (Mean = 5.00, SD = 0.00)

b

=~

7. A NfIeNEpualinaIuaIniaunnaes (Mean = 7.07, SD = 1.79) Huihaui 1
(Mean = 7.67, SD = 0.48) wa¥taauf 2 (Mean = 8.00, SD = 0.00) laglau1ndnsnaszay
WAND9UUNAY (d = 0.38 WAY 0.58) FAA1I14N 2

A919% 2 AufineaiulsavaearanaNestasiauadihalsanaenidanaNes neuwaziaINg AU T sunsue

o . g . NRIN1INARDY NAINITNARD

ANZINEnLlsAvaan ANLaAE NauN1IMAADY . .
. . 11084 2 lnay
‘aendNeRdEALAKINE

7.07 7.67 8.00
NauNIINAALY 7.07 -
WAININAFES 1 LD 7.67 -0.60 (d=0.38) -
UAININARDY 2 LAAL 8.00 -0.933 (d=0.58) -.333 (d=0.21) -

° a

8. Yinensd B HNadTRsLsra i umarANLaens i wee WREANA Ty anneunaasd (Mean = 3.203)

o

WhaReud 1 (Mean = 4.817) wazin et 2 (Mean = 5.000) N TWNABYENAGINN (0= 1.62 UAE 1.80, p < 0.05) AINTNN 3

5197 3 Vinwenedanmainnadstlizariuuazenslaensit resdguadioeavannaenanes neuuasaIms s su

Tulgungas

YINEN1989LaTHN1II T NAININARDY NAINITNARDY
ANAAL  NAUNIINAADY

Aadnslszandunazaau 1 1hau 2 AU
Uaensievasgguarilae 3.203 4.817 5.000
AAUN1INAAAY 3.203 -
PRININAADI 1 LADY 4.817 -1.614* (d =1.62) -
NAINIINAASA 2 LABU 5.000 -1.797* (d = 1.80) -1.83*(d=0.18) -

*P<0.05

9. Wnrrenistlasiuninzunsndeauwinduainieunnaas (Mean = 4.477, SD = 0.29) luhaud 1
(Mean = 4.946, SD = 0.09) uazLAaud 2 (Mean = 4.992, SD = 0.00) latHIu1ABNENATLALIFS (d = 0.98 UAE
1.07, p < 0.05) FamN9197 4

A15199 4 vineznistesiunzumandensesdpuadihalsrvaaniaanane neuwazndainislasu Tsunsus

Minwenstiesiu g . NRININARES NAININARDS
. 3 ANLaRE NaUNINAALY . .

AVTUNINTRULBAUA 11haU 2 AU
gtlasl 4.477 4.946 4.992
NauN1INAREY 4.477 -
WAINIINAAD 1 LAY 4.946 -.469* (d = 0.98) -
UAINTINARDY 2 LAY 4.992 -515* (d = 1.07) -.046* (d = 0.09) -

*P<0.05
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10. mmﬂﬂ?ﬁuLﬁﬂummmmmiumiﬂﬁu“ﬁﬁ@ffmﬂixﬁﬁu (Barthel Index of Activities of Daily

o

Living) mﬂqgﬂqaiaﬂm@mﬁmmm Aaunazudanigbasulilsunss wuqn ANaTNNTR buNIsUgURAA RS

o o

ﬂ?:ﬁﬁummcﬁﬂqaLﬁﬁu@ﬂwﬁﬁmmmmmﬁﬁ (p <0.05) ANA2UNAREY (Mean = 9.20) WIUUAI 1 LABU

(Mean = 14.80) uaggalunaun 2 (Mean = 18.27) awndninastlussAugennilansauiauneunnaas
FUVET 1 1FaU (d = 1.95) WATWAT 2 1Faw (d = 3.15) LaeaAinIsiAILNa A aITinssMdNAeuR 1 uay 2
TndaundnsnaseAUgs (d = 1.05) FAANI9T 5

A1919% 5 ANaTNTnlunsU URRAdRsUsva1dU (Barthel Index of Activities of Daily Living) 2@<gtlae s

A 1 o Yo
NAAALADAANEY NEULAZIAINIT IATL T sun T

AR TN LR S . NRININARDS NAINNINAAEY
ANRAE  NRUN1INAADY

Aadmadszanduaesdilanln 1 1haY 2 1hau
WADALADAANDY 9.20 14.80 18.27
NAUN1INAREY 9.20 -
WAINIINAAD 1 LAY 14.80  -5.600* (d=1.95) -
UAINTINARDY 2 LHAU 18.267  -9.067* (d = 3.15) -3.467* (d = 1.05) -

*P<0.05

andsena

=S 1 v £ L] A = £ QI d?/ 1 ] 1 o
1. uanIAnnLIANNGaes A uarielarvaanidenanesi i NN LN NIzE A ust I usnsnariu
a8l WHTHAAYNNIETA LﬁmuﬂmﬁmﬁwmﬁmzﬁuLﬁﬂﬁamuﬂm\i (d = 0.21-0.58) &I L lsunIN T NAR BN TR

v

14 o o o 4 I o o a va o 17
mfmug‘lui:mmwnmu@mﬂunuwnwxﬂwﬂgum aaamaaInu Costa et al e

BaniHani et al.”* intdnnslianagingnuasininaszivusniaunans neamnzszesdu dasmnggual inuiinug
a v o v a - a [V v a a v o '
iAneguda inliinn Ceiling Effect a5 e lidnamugime i desendanistszanauanistlyanuaznismumouet 19
oA °© o v y.dgljv N o o 19 ' ! ¥ v Ay o o v
siaiies TagnanfnfemermaguattlosFesalimimmlsyaniu Len etal.” szydnmaznaguadana W a ual deaninau
o = ya K o 1 P o X e 20 | = | o
wALAENANLIWNIELEEEN i linaiinang liviude wenanil DiNito etal ™ wudntsunsuszeiznasunngin
denasiarinEraInNnd AN WesaniuneBeugtinunslfiR43e n1slde (Coaching) waznaliantinudaeidinns
Fengidatlszaunnend (Experiential Leaming) :nnndmsiuannagidannmg) Asiultlsunsu@sinaanrinsianaiunonsgiss
a 1 v o | % e a v | = a v
o) widialindanadaausarne g ualuaniunisniase asieuinnsFeauilutFunnisg uassavenaniunis
dsrgnaldunnndinisanandays uasa liiiuanudrdnyaesniseenuuuilsunssiniunslindf s sanfunissi asnu
p oA ] > P \ A
saiiasnndinisiansgiiesasinanen
2. NANIIANHINLLNTINHENNsdLEINRATRsszandunazANlaandsravlaLainaue 198

LA ATYNINATA W NTI99487 (Mean = 3.203, 4.817, 5.000) Lm:ﬁmmm%m%waagimzﬁuqqmﬂ (d=1.62 kaz
1.80) azieunalsr@nsnaresllsinuegedniauiaudeadiiuasidandtin denAeeiy Sukwatjanee et al.”' uaz
Nordin et al.”” inudnisininerdaniunisidnlunzunaesiinugilos (Home Environment) doglinanssnus

'
v ' A o o A

dnualdatnldad Aty Wesannidenlasiuaniunisaiase adslsfinunisasuulaands 1 1heuds 2 thau
HaunBvEnasn (d = 0.18) axfiouNnzNuaansug ARNTWTaRN BTN NTRIN TWRWITINEE aFune lian

e a

~ P A a . . . Ao qva ~ o & A '
ﬂq?L?ﬂugLLUU@QN@ﬂQUWW?Q (Experlentlal Learnmg) V]Vniul,ﬂﬂﬂ'ﬁ‘@ﬂugﬁ")ﬁL?’]luﬁ‘zﬂzl,lﬁﬂLL@zﬂﬂﬂiuﬁ‘zﬂ:ﬁm@Nq
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23 ' a; v ] a Y a a oa £ o Y o a v
Zhang et al.” sxinnsiganiutasidTuusawazandeianatnunsufimvesdgua vinliinselinaugnsies
ul/ dg/ a o 24 1 a a a a a 1 a =
WAZIUAININTW BRULAEAU Islam et al.™ wudinislnluFunaseiidss@nsningendinisaewdmo el lunig
v o dl v al dl Yo Ly v 1 =

aF19ANAUIBNINEY IWesangBauansadenlasanuiiulszaunisalnssliatraiuscuuuaznisnm

a a ¢ 25 1 LA A dl 1 1 al v
284NNANN AN wudnllsunsuguagiloalsanaaniaananesssazidaaung daeinmnunianlunisgus

- . vy e ¥ A v - 4
g Ruazdatanniseluntsguadiae AstiullsunsunisguasaiiiaslaelduuimAnnisguassavilasuiiu
' o -:1' (% KX = o = o o [ A o = (%
fanAunEenT At uu lindesan lunswmwineedaua InanizlusrasFumiaeanisBauiiara1unm
paszauyinee lnatnadaiiieslussasinmnmg

3. Wan1sAnEINLdinEenisasiun1azunsndautespuaintiuacinsaiiiog (Mean = 4.477,

4.946, 4.992) ward1unansnantluszAuge (d=0.98, 1.07) azviaullsc@nsnaradllsunsniadafnuazid
ARTN aBARRBRL Demir et al.” uaz Yang et al.”” Ainudinnsguaszezitlaauudaaanninzunsndauuazivg
ansInurgauaat N llsd1ATY 99104 Farombi et al”® fisnsenudnnisiinniuselasuaznisdauiinugon
anszAuamnInnnsguagtloalsanaanaananes uaz Deutschbein etal” InudinisliAtuuzsuun Al

LR . = . 4 . Ly .4 . 4~
guaudaaininEznsndulauaznisdnnisanudasresdgua adnelsinnu nslasunlamas 1-2 el
WUIRBNBWAAININ (d = 0.09) ALTIEUNIIANIEALBYINE (SKill Stabilization) aFLnelAann1sFaufuuLNdau
FIUUAZANIUNTDIAT (Active and Situated Learning) NdaiadunisinUuRgn lutsuntuetnesedias vin i

guaiinaNdIuyLarANTLlaiinau asnadesiunisAne1ed 391501 Haadan * wudd lsunsunisgua

20

©

dilhalsanaaninananas scazilasuliugisann1ozunIndau wazaaainANa 1N lunnsauaTessua
dhanannNfuasinezianizan dalidnuaainnsatin lUdfumlaase Awiuldsunsuasidszansuagalunig
WU NEEN17T789A AN ZWNINTaY LazdIN1TninEIseiuineelaat19aanluszasRnnINLe d=9iaL
o o LA PRIy ~ o - a ' a | =
ANNANATYTBINTAUARRLUE TUTE LU TN MUNNIEEUIANLTaUNTIaTaNINNI N ET RN ENULRAET
= 1 a om;ma o o o L2 QI dg/ 1 1 dl

4. nan13ANEINLINAINAINNTR TUN U TRNAdRsd srAnduresneiinduetnemaLiles (Mean =

9.20, 14.80, 18.27) Lmzﬁﬁumm%w%wmq’lmzﬁuzgamn (d=1.95-3.15) &xyiauialszAnsnaaaalisunsnasing

v
e e A

AU T At ALazIFIARTn nafanadenAdesil Do et al” AnudnTisunsy Home-based Rehabilitation
ﬁ?'fmﬁumi@l,lmi@l,ﬁfavﬁfmLﬁ'uml,uu Barthel Index liagineilidnAty 399%9 Kim et al.” ﬁmmmd'}mi@m
izﬂxLﬂﬁﬂumuﬁqmmquﬁqﬁqmemLzﬁumﬁ”\luﬁqoﬁ”wuﬁ@f?mﬂi:ﬁﬁumm;:Iﬂ'ml,l,@x Chen etal.® finudnns
BentusaniunisinanuseiiiesiiaanAnufinisszazanauazfinaugnnsnlunisyiniadnstsyansuld
aeialtlsz@nann @%U’]ﬂiﬁd’]ﬂ?i‘ﬁuﬁLL‘LI‘LIﬁi’aLﬁ’a\ﬂuu?“]_m‘]j’]u‘ﬁqﬂiﬁﬁiﬂfmimﬂﬁﬂﬂzﬁﬁ\iﬁgﬁ 7 luanmuandes
‘ﬁﬁumﬂ dwaiﬁiﬁmmiﬁ‘ﬂufﬁwﬁﬁﬁ (Functional Recovery) Wazn13udiusaresssuutszain (Neuroplasticity)

v
o

gy = o I~ - ° B =
ﬂV]\‘mﬁﬁ‘Nﬁj@lLL@LLZ\]?JV]NQ‘IJIWWW@%U@Q%’QEI’NW‘BLuﬂ\‘lﬂ]'JElLWNﬂQWN@N’WL@Nﬂiuﬂqﬁ?ﬁﬂwu‘d AAAINNLAENTBINNT

()}

wgageinaantsinm uszesidaudundsaming dsiullsunsunisguasiaiiiasingldunoAnnisguassas

o e = ¥ 2 A 2 a N 2 ema o o X
IasupUIINAUNN TN @wﬂa‘mmmqﬂumnwumwmmmhmsﬂgummmﬂ?mmumm@ﬂw

wazaiuayunsusnsrezanalufibalsavaenidenanesluguauasiedniau
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#7Unan1539E
=] -:l/ Y @ ! ' = 13 a = ' ' o =
HANNTANENT WTuIn Tl sunsunisguasiaiiiaalaelduuiAnnisguassevilasusnuianiuninides
3 IS £ | ! e a vaa o o o 1 I o
Tuluidudssdaaiuainaiuisalunisljimnadnsdsranduresiloalsanaeniaananesas mun
ANTIOUL A UA
YAIMNAUBINISIAE
=2 :l/aglldy o o ai a v !
nsAneAtRdaanianacsiansan Taun
1. maldaluuunidsauuunguipaadadilnglifinguasuan Gsenaldaunsousnuasasisunsy
nﬂgj o a v A 1 a ay v 1 o
aenanNNIsHIFInINsIINTRYe i lsraennenaned Utz aEAng R Idatnadaan

1 o 1 =

2. NANAIDE1HAUIUAITALAZANIABNAINTTINENUNATHTULRYIURILAYY A9DI1AEINAFD
ANNENNN9 lNNIEN9BaNaNN s AN U e sz ngviTa LT UN AW
= TR A o =< v = ' = v o @
3. nsAnyaiudieniszaunisianiunansuazfauanaisnsosusaniaiauls vinliua
= ' X pRp Ay Ay o° o v P

nsAneanaliasauAguiaandauguLssgtadnuandaainnunsdeans

4. n13RARINNS 8 dUmY anadelilifaeanadusiunisdssiiunadnssrazeng dada sy
ANTNUIARBNNINNNENIN ANNTaNTasgLnIaimenisunne uaznisatiuayuanaseuaia delilignacuax

A a I3 1 aa a 1 o % dy Ll ¥ v
EDIGRaF LRNISIIEEATM, ’ﬂ’]“QN‘ﬂ‘Vlﬁ‘W@91@N'Z\l’éw\lﬁﬂﬁuﬂ’]iwuﬂm\lﬁ‘i‘ﬂﬂﬁwwﬂﬁEﬂﬂ')?.lLL@%@N??GH&“H@QQ@JLL@LLW

TRALRUALUY
Aﬂl v a 1 ‘ﬂl o s Y v v A ‘ﬂl 1
e liiinAdnseiileslunisimuiesAnngrnunsguagiee lsanasnaenanesluscazilaeuniy
wazenszALNInTgIUNIITNEN LA anssan sz AuguTy 9udde lueuanalsliat g Ay il s
Aasia Ll
a aaa [ = =] 1 a '
1. Msaanuuussiaudsieelidnudawnntu TnanisAnedvasasuuuguuasinauauAn

(Randomized Controlled Trial: RCT) 1@ 4 519uangnuidallseansnansnsasiugullscansuarealilsunsulanasing

49

1
= 1

dmiau (Causal Inference) TnaFeuiisuiunguinlifunisguaniuumsgiu (Standard Care) Aaug lliung
NI ARAZAIINIAINMATELDINGNALBENT (Multi-center Study) NATBLIAGNLILNAIANATEFARNIUANFNATU
T9azTuanaARAINNITAALABN (Selection Bias) WAZINE111alUNNT81989HAN1T348 (Generalizability)
gulszrnslusindeldesnaigene

a = @) = . . .

2. NNSIANSzaZIIAINNSAN LT WN1SANMSEaz a1 (Longitudinal Perspective) lagin13ae1ansayl
warlunisfaaunauy 6 e 09 1 T ivedsziinaduedstiu (Sustainability) 28 9HaaWEHIluA1UN 1A WY
z@m?mmwmm@:ﬂw (Functional Recovery Maintenance) mezﬁummmummé’@u@ (Caregiver Competency)
= | v @ v aal & o . a 1% =
Feazdag IFAUAINAZT 8189 "30N1TWURAL" (Recovery Trajectory) wazlanalunisiianinzunsndauinena
I -

NATUTINTNTN 2 LALLIN
3. NFUSUINITIENITINEULUNEIUIE (Mixed-Methods Approach) Tneitiiun13Ans 1L enmnIn
o . A o 1% ca = o a & P PRIy Lo . ,
(Qualitative Inquiry) Wwanianudnla “ﬂmﬂgm?mmmn" AnmrrluyIuNnNNL (Naturalistic Setting) Tmm\;\‘i
d1799152aun190iR39 AMNNLATEAGZ A (Caregiver Burden) wIgHLAYUN1FIAN LLmqﬂmmﬁLLﬁ@?ﬂu

1

dmilsvaniuresua deyadsanantazdosiindduainnsndfulgelsunsy (Intervention Refinement) 1

a

acaa

pNAanRRednLAnTIAwazRaLTandAuFAeIN1sdauYARA (Person-centered Care) Wﬂﬂ'wﬁjuﬁﬂmn%
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