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AneAty: nsvnay, Yadeving, faeeny, neduain, adeieisnunainsuseaniy

Abstract

Objective: This cross-sectional analytical research utilizing historical data aimed to analyze the
predictive factors for dependency in activities of daily living (ADL) among older adults residing in
the catchment area of Chi Nam Rai 2 Health Promoting Hospital, Sing Buri Province, a region
characterized as a super-aged society.

Methods: A sample of 500 older adults aged 60 years and older was selected via Total Population
Sampling based on Eligibility Criteria from the database of electronic health records (HOSxP_PCU)
and annual health assessments for the fiscal year 2024. The research instruments included
demographic data forms, the Barthel ADL Index, a 9-domain geriatric syndrome screening tool,
and the 2Q/9Q depression screening questionnaires. Data were analyzed using descriptive statistics
and binary logistic regression.

Results: The majority of the participants were female (62.4%), with a mean age of 72.8 years (SD = 7.4).
The prevalence of functional dependence (ADL score < 11) was 15.8%. The binary logistic
regression analysis revealed two significant predictors of functional dependence: a history of falls
within the past six months (OR = 3.68, 95% Cl: 1.82-7.45, p < .001) and depression (OR = 2.31, 95%
Cl: 1.20-4.45, p = .015). Factors such as age, the number of comorbidities, and mobility issues did

not demonstrate a statistically significant predictive relationship in this model.
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Conclusion: A history of falls and depression are significant predictive factors for dependency
among older adults. Primary care units and local administrative organizations should utilize these
findings as evidence-based support for policy formulation and Long-Term Care (LTC) Fund
allocation. Interventions should prioritize environmental modifications for fall prevention and
proactive mental health screening to preserve the functional independence of community-
dwelling older adults for as long as possible.

Keywords: Activities of Daily Living (ADL), Dependency in Activities of Daily Living, Depression, Falls,
Older Adults, Predictive Factors.
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Abstract

This study evaluates the emergency management capabilities of higher education institutions
(HEIs) in Guangxi in response to public health emergencies by constructing and applying a systematic
evaluation model. The study had three objectives: to construct the evaluation model, to assess the
capability of the universities using it, and to provide a reference for capability enhancement. A
comprehensive set of evaluation indicators was developed using the Delphi expert consultation
method. Data were collected through a Chinese-language questionnaire survey conducted across 20
HEls in Guangxi, yielding 1,701 valid responses. Radar charts were used to illustrate the scores of five
core dimensions of emergency management systems, and the Rank Sum Ratio (RSR) evaluation model
was employed to classify and rank the institutions based on their capabilities.

Findings indicate that most universities performed well across the five dimensions; however,
significant  shortcomings were observed in contingency plan updates, emergency drills,
interdepartmental coordination, and post-event evaluations. RSR analysis revealed notable disparities
among institutions: vocational colleges exhibited stronger overall capabilities than undergraduate
universities, while disciplines such as science and engineering, public security, and law outperformed
medical and arts-related programs. Institutions were categorized into three tiers: high capability (20%),
medium capability (65%), and low capability (15%).

Keywords: Local universities in Guangxi, sudden public health emergencies, emergency management

capabilities, model construction, empirical research.
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Introduction

A sudden public health emergency in a school refers to an event that occurs suddenly
within a school premises, posing a serious threat to the health of faculty, staff, and students,
including infectious disease outbreaks, unexplained mass illnesses, mass adverse reactions, food
poisoning, occupational poisoning, and other public health incidents that significantly impact the
health of faculty, staff, and students M 1n 2011, a total of 858 school-related public health
emergencies were reported nationwide, accounting for 73.71% of all reported emergencies
nationwide . These public health emergencies severely disrupt the normal teaching and living
order of schools, damage their social reputation, and pose risks to the physical and mental health
of faculty and students . A typical example is the rapid spread of the COVID-19 pandemic in
higher education institutions in 2019, which vividly highlighted the extreme importance of campus
public health emergency management.

Guangxi is home to numerous higher education institutions, with a total of 87 institutions,
including 38 universities and 49 colleges, and a combined student population of 1,552,200.
Guangxi has frequently experienced sudden public health emergencies in schools. From 2014 to
2016, the number of reported sudden public health emergencies in schools ranked third among
all provinces (autonomous regions and municipalities) nationwide ©'. This clearly indicates that
higher education institutions in Guangxi face severe and complex challenges in responding to
sudden public health emergencies. Therefore, prioritizing schools as key venues for public health
risk prevention and control, and comprehensively enhancing emergency management capabilities
for sudden public health emergencies on campus, has become an urgent and critical task for

Guangxi at present ¢,

Objectives

This study has three objectives:

(1) To construct an evaluation model of the emergency management capacity of
universities in Guangxi for public health emergencies;

(2) To assess the emergency management capacity of universities in Guangxi for public
health emergencies using the model; and

(3) To provide a reference for enhancing the emergency management capacity of

universities in responding to public health emergencies.
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Literature review

Developed countries have constructed a relatively perfect emergency management
system for public health emergencies on campus, which is characterized by three main aspects:
first, the government establishes a top-down full-cycle management system (covering pre-warning,
treatment and recovery), forming a dynamic and comprehensive emergency response framework,
such as the U.S., UK, Japan and other countries; second, the university level focuses on proactive
prevention and control, with specific measures including improving emergency regulations and
systems, strengthening campus risk assessment, and establishing a regular emergency supplies and
technical reserve mechanism; third, the focus on improving the effectiveness of risk
communication and promoting the institutionalization of psychological intervention to ensure the
humanistic dimension of crisis response &7

In contrast, the current emergency management system for public health emergencies in
domestic universities still faces multiple structural dilemmas. The core problem lies in the failure
to effectively incorporate students into the emergency subject participation framework, which is
manifested in the following: insufficient cultivation of students' subject consciousness and
emergency response ability, lack of institutional mechanism to guarantee their participation, and
formalization and lack of depth of publicity and education. At the same time, there is a significant
gap between theory and practice in emergency education, i.e. excessive emphasis on theoretical
teaching and neglect of practical exercises, resulting in students' weak practical response ability.
At the level of mechanism operation, the existing system is generally characterized by systematic
problems such as defective design of the plan, ineffective implementation, insufficient recovery

ability, and weak support of resources and institutional safeguards "%
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Figure 1: Conceptual Framework

Methodology

In this study, students and teachers from 20 colleges and universities in Guangxi Zhuang
Autonomous Region were selected as survey respondents between February and June 2025 using
convenience sampling method. The sample colleges and universities covered 10 specialized
(higher-vocational) colleges and universities and 10 undergraduate colleges and universities; here,
“specialized colleges” refers to higher-vocational institutions, as distinct from degree-granting
undergraduate universities. The inclusion criteria were: active faculty members or students of the
university at the time of the survey. Data collection was conducted using an electronic

questionnaire administered in Chinese, the respondents’ native language. Prior to data collection,
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the researcher contacted and obtained consent from the management of the 20 colleges and
universities and pushed the link to the questionnaire, which was organized by the university to be
distributed at each level. The study protocol was reviewed and approved by the Research Ethics
Committee of [Committee of Guangxi Medical University] (approval no. 2024 Y0325); participation
was voluntary and informed consent was obtained electronically before respondents began the
questionnaire. The English indicator labels reported here were produced from the original Chinese

instrument using forward-back translation.

Survey tools
The questionnaire was designed independently by the researcher and covered information
such as gender, educational qualification, age, nature of status in the university (faculty/student),

years of experience (for faculty) and job title (for staff) of the respondents.

Survey Questionnaire on Public Health Emergency Management Capabilities

The construction of this questionnaire was based on the systematic search and analysis of
the literature related to emergency management, emergency management of universities,
emergency management of public health events and emergency management of public health
events in universities at home and abroad, and was refined by using the Delphi expert consultation
method (2 rounds of consultation were conducted, involving 17 experts). The questionnaire
content was revised according to the results of the experts' correspondence, and finally formed
the evaluation index system of public health emergencies management capacity applicable to
universities in Guangxi region. The effective recovery rate of the questionnaire in the two rounds
of expert consultation was 100.00% and 91.67%, respectively, and the expert authority coefficient
was 0.94. In the second round of consultation, the coefficient of harmonization of experts' opinions
(Kendall's W) was 0.306 (P < 0.01), which indicated that the harmonization of experts' opinions
was good. The finalized questionnaire contains five dimensions with a total of 30 entries.
Throughout this paper, the five dimensions are referred to as the “first-level indicators,” and the
30 entries nested within them (six per dimension) are referred to as the “second-level indicators.”
The five dimensions are: (1) management and command system construction; (2) prevention and
emergency preparedness; (3) monitoring and early warning; (4) emergency response and rescue;
and (5) aftermath recovery. There are 6 entries under each dimension. All entries are single-choice

questions with 0, 1, 2 points or 0, 1, 2, 3 points, and the higher the score, the stronger the
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corresponding ability, and the specific indicators and their scores are shown in Exhibit 1. The
Cronbach's A coefficients of the five dimensions of the questionnaire are 0.841, 0.867, 0.914, 0.915,

and 0.883, respectively, which indicate that there is a good internal consistency of the dimensions.

Statistical analysis

SPSS 26.0 statistical software was used to analyze the basic characteristics of the sample colleges
and universities as well as the demographic characteristics of the survey respondents. Based on the
1,701 valid questionnaires recovered, the arithmetic mean scores of each secondary indicator entry for
each university were calculated, and radar charts were used to visualize the performance level of the
30 specific indicators under the five core dimensions of the emergency management system of the 20
sample colleges and universities, with some indicators adopting a 0, 1, 2-point system. When the average
score is > 1.5 points, the school is considered to have a better level of performance on the indicator;
some indicators use the 0, 1, 2, 3 point system, and when the average score is >2.25 points, the school
is considered to have a better level of performance on the indicator.

Since this study aims to evaluate the emergency management capability of 20 universities in
Guangxi region for public health emergencies, it needs to reflect the overall level and individual
characteristics, identify the gaps between universities and rank them; therefore, the rank-sum-ratio (RSR)
method is used to sort and rank each indicator, and the RSR value is calculated to comprehensively
reflect its relative advantages and disadvantages in all indicators, and combined with the probability unit
(Probit) conversion to sort and grade the evaluation objects. Based on the Probit values under different
ordering, the RSR method follows the principle of optimal grading, and finally divides the evaluation
objects into high, medium and low grades. The RSR method analysis can be performed with the help of

the SPSSPRO platform (https://www.spsspro.com) 119,

Results

Basic information on sample universities and survey respondents

As shown in Table 1, this study selected 20 higher education institutions in the Guangxi
Zhuang Autonomous Region as survey respondents, including 10 undergraduate colleges and 10
specialized colleges, and used convenience sampling method to conduct the questionnaire
survey. A total of 1,701 valid questionnaires were recovered from the survey, of which the sample

size of undergraduate colleges was 1,079 (63.4%) and that of specialized colleges was 622 (36.6%).
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The demographic characteristics of the surveyed population are distributed as follows: in
terms of identity composition, there were 1,254 student samples (73.7%) and 447 faculty and staff
samples (26.3%); the gender ratio was 1.09:1 (male/female). The age structure exhibits a distinct
youthful trend, with 72.7% of the population aged 25 or younger and 21.4% aged 26-45.
Educational attainment is primarily bachelor's degree (54.4%). Among the faculty and staff eroup,
the professional title structure is dominated by intermediate-level titles (44.5%), and work
experience exhibits a bimodal distribution, with 38.9% having 6—12 years of service and 40.0%
having 13 years or more of service.

Table 1: Basic information of the sample colleges and universities

Sample school Area Type Total Students  Teachers/staff
Undergraduate 1079 835 244
Al Nanning Medicine 368 342 26
A2 Nanning General 148 121 27
A3 Nanning Medicine 103 56 a7
Ad Nanning Finance and Economics 101 91 10
A5 Liuzhou Science and Engineering 92 65 27
A6 Nanning General 90 78 12
A7 Baise Medicine 67 21 46
A8 Nanning Public Security and Law 46 27 19
A9 Guilin Science and Engineering 34 22 12
A10 Guilin Medicine 30 12 18
Specialty 622 419 203
Bl Nanning Science and Engineering 113 88 25
B2 Liuzhou General 83 50 33
B3 Nanning Science and Engineering 74 60 14
Ba Nanning Science and Engineering 74 58 16
B5 Nanning Teacher Training 65 39 26
B6 Nanning Science and Engineering 58 35 23
B7 Nanning Science and Engineering 50 32 18
B8 Nanning Art 37 21 16
B9 Nanning Science and Engineering 35 24 11
B10 Nanning Medicine 33 12 21
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Scoring results of secondary indicators

Based on the data analysis of 1,701 valid questionnaires, this study used the arithmetic
mean method to assess the performance of the 20 sampled colleges and universities in the five
dimensions of the emergency management system for public health emergencies. As shown in
Figure 2, the study visualized the distribution of the average scores of the 30 secondary indicators
under the framework of the five primary indicators of management and command system
construction, prevention and emergency preparedness, monitoring and early warning, emergency

response and rescue, and post-event recovery of each university through the radar chart.

(A) Construction of management

and command systems (B) Prevention and emergency preparedness

Indicator 1
2

Indicator 8

Indicator 9

Indicator 4 Indicator 10

(C) Monitoring and early warning D) Emergency response and rescue

Indicator 13 Indicator 19
2 2

Indicator 16 ‘ Indicator 22

(E) Post-event recovery

Indicator 25
3

Indicator 30 Indicator 26

Indicator 28

A1 University - A2 University A3 University ——— A4 University
—— AS University —— A University ——— A7 University —— A8 University
——— A9 University A10 University ~ —— B1 University ——— B2 University
——— B3 University —— B4 University BS University B6 University
———B7 University B8 University —— B9 University —— B10 University

Figure 2: Radar chart of secondary indicators of emergency management capacity

for public health emergencies in Guangxi universities
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(A) Management and command system construction. There are six secondary indicators under
this first-level dimension. As shown in Figure 2 (A), the average scores of most sample HEls in Guangxi
were higher than 1.5. However, A10, B10, and A3 colleges performed poorly overall in this dimension,
significantly lower than the other 17 colleges. Specifically, in terms of the emergency command team
holding regular meetings related to health emergencies (Indicator 2), all three of these colleges scored
less than 1.5, with A10 scoring the lowest (only 0.75). In terms of clarifying the main parties responsible
for health emergencies (Indicator 4), the scores of A10 and A3 were also below 1.5. In addition, A10 also
scored less than 1.5 on the degree of collaboration between multiple departments (e.g., logistics,
teaching, student administration) in the emergency command system (Indicator 3).

(B) Prevention and emergency preparedness. There are six secondary indicators under this first-
level dimension. As shown in Figure 2 (B), most of the sample HEls scored an average of more than 1.5
points. However, the overall performance of A10, B8 and A3 colleges was significantly worse than the
other 17 sample colleges.

(O Monitoring and early warning. As shown in Figure 2 (C), medical colleges including A3, A7, A10
and B10 scored low on the monitoring and early-warning informatization level (Indicators 17-18),
indicating room for improvement in this dimension despite their professional resources.

(D) Emergency response and rescue. There are six secondary indicators under this first-level
dimension. As shown in Figure 2 (D), the average scores of all the sample colleges are higher than 1.5,
indicating that the domain as a whole is at a high level. However, the scores of A10 and B8 are slightly
behind other colleges, indicating that there is still room for improvement.

(E) Post-event recovery. As shown in Figure 2 (E), most sample universities scored higher than 1.5
on Indicators 25, 26, and 28, and higher than 2.25 on Indicators 27, 29, and 30, reflecting a generally high
level in this area. Those that did not do enough in post-event recovery were A10 and B8, both of which
showed significant deficiencies in Indicator 25 (A10: 1.67; B8: 1.65), Indicator 26 (A10: 1.35; B8: 1.67),
Indicator 28 (A10: 1.48; B8: 1.63), and Indicator 30 (A10: 1.87; B8: 2.19).

Rank-Sum Ratio (RSR) evaluation of emergency management capabilities

The evaluation results based on the Rank Sum Ratio (RSR) method indicate that there are
significant hierarchical differences in the comprehensive emergency management capabilities for public
health emergencies among the 20 universities in Guangxi. As shown in Table 2, the top five universities

ranked by RSR values are: B7, A6, B6, A8, and B9, of which 60% are science and engineering-oriented,
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20% comprehensive, and 20% public security and law-related. In contrast, the bottom five universities
are A10, B8, A3, A5, and A7, of which 60% are medical and pharmaceutical institutions, and 20% each
are arts and science and engineering institutions.

The study used a three-level grading scale to categorize the sample colleges and universities,
with higher grading levels representing greater emergency management capabilities. The grading results
show a gradient distribution: 4 colleges (20%) belong to the high-capability group (grade 3), 13 colleges
(65%) belong to the medium-capability group (grade 2), and 3 colleges (15%) belong to the low-
capability group (grade 1).

Table 2: RSR method for comprehensive assessment of emergency management capacity of 20

sample colleges and universities

School Type Rank Probit RSR fitted value RSR Hierarchy
B7 Science and Engineering 1 7.241403 1.147851 3
A6 General 2 6.644854 1.017468 3
B6 Science and Engineering 3 6.281552 0.938063 3
A8 Public Security and Law 4 6.036433 0.884490 3
B9 Science and Engineering 5 5.841621 0.841911 2
Al Medicine 6 5.674490 0.805382 2
B5 Teacher Training 7 5.524401 0.772578 2
B1 Science and Engineering 8 5.385320 0.742181 2
A2 General 9 5.253347 0.713336 2
B3 Science and Engineering 10 5.125661 0.685429 2
Ad Finance and Economics 11 5.000000 0.657964 2
B10 Medicine 12 4.874339 0.630499 2
B4 Science and Engineering 13 4.746653 0.602592 2
B2 General 14 4.614680 0.573747 2
A9 Science and Engineering 15 4.475599 0.543349 2
A7 Medicine 16 4.325510 0.510546 2
A5 Science and Engineering 17 4.158379 0.474017 2
A3 Medicine 18 3.963567 0.431438 1
B8 Art 19 3.718448 0.377864 1
A10 Medicine 20 3.355146 0.298460 1

YASOTHON MEDICAL JOURNAL @ Vol. 28 No. 2 (May - August 2026)



@ glAsILIVES

: , YASOHOS MJ2824343
U 28 auuhl 2 wgen1AN — Bl 2569

Discussion

The results of this study show that there are significant multidimensional differences in the
emergency management capabilities of local universities in Guangxi in terms of public health
emergencies. Specifically, the overall performance of universities in this region is better in the dimensions
of monitoring and early warmning (C) and emergency response and rescue (D) (mean score > 1.5), reflecting
their higher maturity in real-time response mechanisms and basic disposal processes.

It should be emphasized that monitoring and early warning of public health emergencies is not
only a key means of timely detection of potential outbreaks and effective containment of proliferation,
but also an important path to achieve accurate prevention. In the future, universities with outstanding
monitoring and early-wamning measures should actively play a radiation-driven role, and provide
emergency monitoring and early-warning guidance, equipment and resource sharing, peer-to-peer
assistance, and training support for the emergency management departments of other universities during
the period of regular management and emergency response ¢, In the process of emergency response
and rescue, in addition to timely treatment of the injured and control of the scene, attention should be
paid to the psychological recovery of students ™.

This study also found that three colleges, A10 (undergraduate-medicine), B8 (specialist-art) and
A3 (undergraduate-medicine), significantly lagged behind in core emergency management dimensions.
A10 lagged behind in the areas of command system (Indicators 2, 3, and 4), preventive preparedness
(Indicators 7, 8, and 10-12), and post-event recovery (Indicators 25, 26, 28, 30), highlighting structural
deficiencies in its emergency management system. B8 (specialized-art) showed deficiencies in preventive
preparedness (Indicators 8, 11, and 12) and post-event recovery (Indicators 25, 30), reflecting a general
tendency to neglect emergency management in art colleges. This may stem from the special nature of
its student population composition and the non-traditional nature of its teaching mode 7.

Medical colleges including A3, A7, A10 and B10 scored low on monitoring and early-warning
informatization (Indicators 17-18). This suggests that despite their advantages in professional resources,
these have not been effectively transformed into campus early-wamning practice. To address this
shortcoming, such universities should focus on integrating big data and artificial intelligence technology,
uperading the existing monitoring and early-warning system and strengthening its functions, in order to

improve the precision of early waming and the timeliness of intervention &%)
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The paradox that medical universities, despite their clinical strength, rank in the low-to-mid tier
should also be interpreted in light of geographical and threat-context factors. The sample institutions
differ in location (e.g., the provincial capital of Nanning versus peripheral cities such as Baise and Guilin)
and in campus structure (single- versus multi-campus), and Guangxi’s hot-humid, multi-ethnic border
setting exposes institutions to different hazard profiles. These contextual differences may shape which
capabilities an institution prioritises: a university facing frequent infectious-disease pressure may invest
differently from one whose principal risks are food safety or heat-related illness. Rather than indicating
a uniform weakness, the medical-university result may therefore reflect a tendency to rely on in-house
clinical capacity in place of campus-wide management systems—an effect that is likely to be moderated
by an institution’s prior experience with emergencies and the maturity of its management structures.
This interpretation is consistent with our own finding that the gap between medical and non-medical
institutions stems more from preventive preparedness and organisational systems than from treatment
capacity. Accordingly, the claim that high clinical resources translate into strong campus early warning
should be treated with caution.

The RSR assessment found that the overall performance of specialized colleges is better than
that of undergraduate colleges: among the top 5 colleges, 3 are specialized colleges (B6, B7, B9) and 2
are undergraduate colleges (A8, A6); while 3 of the last 5 are undergraduate medical colleges (A3, A7,
A10). The emergency management capability in Guangxi colleges shows a pattern of “overall superiority
of specialized colleges and differentiation of medical colleges,” and the fundamental difference stems
from the perfection of preventive preparedness and organizational systems rather than the level of
emergency treatment. This phenomenon may also be attributed to the relatively small size of
specialized colleges and their shorter management chain, which improves the efficiency of emergency-
instruction implementation. This is consistent with an Anhui survey of medical students' emergency
management capabilities in public health emergencies .

Educational authorities can formulate differentiated assessment standards based on the weight
distribution to guide resources toward prevention and system construction. Overall, the public health
incident management ability of science and engineering, public security and law is better than that of
medicine and art. Science and engineering and public security and law continue to lead by virtue of
systematic processes and technological rigour, while the medical category tends to be “heavy on rescue

and treatment but light on management.” In the future, medical colleges should reconstruct their non-
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medical emergency response system through institutional synergy and the transplantation of scientific
management templates, and art colleges should develop lightweight visual plans and mobile resource

networks.

Conclusion

To summarize, the early-warning capability of medical colleges in Guangxi is weak, and
there is an urgent need to promote the transformation of their professional resources into campus
emergency management practice and strengthen the application of informationized monitoring.
The command system tops the list of weights, indicating that emergency management should be
centered on an institutionalized and normalized decision-making mechanism. Specialized colleges
perform better overall, and their experience in flat management can provide useful reference for
undergraduate colleges. In particular, larger undergraduate universities should consider adapting
the flat-management model observed in smaller specialized colleges shortening the chain of
command and delegating clearer emergency decision authority to campus-level units so as to
reduce bureaucratic delay and accelerate the execution of emergency instructions. The recovery
process is generally neglected, and efforts should be made to build a closed-loop management
mechanism of “disposal-assessment-optimization” in order to continuously improve the
resilience and adaptability of the emergency response system. Taken together, these findings
answer the three objectives of the study: the evaluation model integrating the Delphi-derived
indicator system with RSR ranking was successfully constructed (Objective 1); it revealed clear,
graded capability differences among the 20 universities (Objective 2); and it yields concrete, tiered
recommendations that can serve as a reference for enhancing campus emergency management

capacity, including in comparable settings beyond Guangxi (Objective 3).

Recommendations
(I) Implement a tiered competency-enhancement strategy to narrow the inter-school gap.
High-capacity colleges (20%, e.g., B7, A8) should build regional emergency-response training
bases and provide exercise guidance and technical support to low-capacity colleges. Medium-capacity
colleges (65%) should focus on strengthening post-event recovery (Indicators 25-30) and multisectoral
collaboration (Indicator 3), and establish inter-campus support twinning mechanisms. Low-capacity
colleges (15%, e.g., A10, B8) should be supervised by the education authority and rectify shortcomings

in monitoring and early-warning informatization (Indicators 17-18) and plan revision by a deadline.
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(I) Systematically reinforce weak links and build a closed management loop.

Implement the mandatory three-step process of “emergency response — summary assessment
- plan optimization” (Indicators 25-28), and incorporate the post-incident review into university
assessment indicators. Specifically, we recommend that the After Action Review (AAR) be established as
a mandatory, scored benchmark within the standard emergency-management assessment criteria for
universities, so that the post-event recovery dimension currently the most neglected is routinely
evaluated rather than treated as optional. Sign emergency collaboration agreements with local CDCs
and tertiary hospitals (Indicator 6), and carry out one joint drill per semester.

() Future research directions.

Quantify the impact of the length of the management chain (e.g., flat management of specialized
colleges) on the efficiency of emergency response, and explore the application of Al and IoT technology

for real-time monitoring in high-risk scenarios such as dormitories and cafeterias (Indicator 18).
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Abstract

Background: Post-stroke seizure is an important neurological complication following ischemic stroke.
It can be classified into early-onset and late-onset seizures, which differ in pathophysiology and clinical
outcomes. However, data from provincial hospital settings remain limited.

Objective: To identify clinical and neuroimaging factors associated with post-stroke seizures
among patients with ischemic stroke hospitalized at Yasothon Hospital.

Methods: A retrospective descriptive study was conducted among 80 patients with ischemic stroke
who developed seizures between 2023 and 2025. Data were collected from electronic medical
records. Comparisons between the early-onset seizure group (<7 days after stroke onset) and the
late-onset seizure group (>7 days after stroke onset) were performed using the Mann-Whitney U
test, Chi-square test, or Fisher’s exact test, with Bonferroni correction applied. Statistical
significance was set at p < 0.05.

Results: The mean age of the patients was 66.01 + 11.97 years, and 71.2% were male. Late-onset
seizures occurred in 65.0% of patients, whereas 35.0% experienced early-onset seizures. The most
common seizure type was generalized tonic-clonic seizure (71.2%). The predominant stroke
etiology was large-artery atherosclerosis (61.2%), and cortical involvement was identified in 78.7%

of patients. Comparison of clinical and neuroimaging characteristics between the early-onset and
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late-onset seizure groups demonstrated substantial similarities in age, sex, body mass index,
comorbidities, risk factors, stroke etiology according to the TOAST classification, neuroimaging
findings, and seizure types. Specifically, cortical involvement was present in 78.6% versus 78.8%
of patients (p = 1.000), while the frequencies of large infarction (p = 0.738), hemorrhagic
transformation (p = 0.441), and generalized tonic-clonic seizures (71.4% vs. 71.2%; p = 1.000) were
comparable between groups. Only two variables differed significantly. Patients with early-onset
seizures had higher admission National Institutes of Health Stroke Scale (NIHSS) scores, reflecting
greater initial stroke severity (11.9 + 6.8 vs. 8.3 + 7.1; p = 0.019), and a longer hospital stay (8.1 +
7.1 vs. 5.9 + 7.0 days; p = 0.001). After Bonferroni correction, only the difference in length of
hospital stay remained statistically significant, whereas the difference in NIHSS scores did not.
Treatment outcomes and functional recovery at 3 and 6 months were not significantly different
between the two groups, suggesting that seizure timing was not independently associated with
long-term outcomes. Overall, 58.8% of patients had poor outcomes at discharge, decreasing to
46.5% at both 3- and 6-month follow-up. Higher admission NIHSS scores (adjusted p = 0.009) and
cortical involvement (adjusted p = 0.020) remained independently associated with poor outcomes
after adjustment. Recurrent seizures after hospital discharge were observed in 12.5% of patients.
Conclusion: Late-onset seizures were more common than early-onset seizures among patients
with post-stroke epilepsy, underscoring the need for prolonged surveillance after stroke. Despite
greater initial neurological severity and longer hospitalization among patients with early-onset
seizure, seizure timing was not associated with long-term functional outcomes. Admission NIHSS
score and cortical involvement emerged as independent predictors of poor outcome. These
findings support targeted monitoring and risk stratification for seizure development and
unfavorable outcomes in patients with severe stroke and cortical lesions.

Keywords: Ischemic stroke, Post-stroke seizure, Risk factors, Early-onset seizure, Late-onset seizure
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dnunzmnsndinuazanusunsevadlsn edwunaungmu TOAST Classification WU Large-
artery Atherosclerosis mﬂﬁqm 49 518 ($ovaz 61.2) 799a911AD Small-vessel Occlusion 16 18 (508
ag 20.0) Wag Cardioembolism 15 518 (Favay 18.8) lngdndrudinailiuanseiuseninangy Early-
onset WAz Late-onset Seizure (p = 0.956) fMuALTULIIVDILTA AZLUY NIHSS Wsniulade 9.57 +
7.15 Azuuy (As585710 8.5; IQR 3.0-15.0) WUFU28586U Severe (NIHSS > 11) snfignfosay 45.0
589a311A8 Mild (NIHSS < 3) Saway 28.8 uaz Moderate (NIHSS 4-10) Sauag 26.2 Aziuu NIHSS o 24
Flusanauvdoiads 6.99 + 631 Aziuu (AfsegIu 4.5, I0R 2.0-11.2) WelUSsulfisuszinangs ngu
Early-onset Seizure diAzuuy NIHSS LLiﬂ%ULLazﬁﬂdiuﬂﬂ’JEﬁ%ﬁU Severe Tq&ﬂi”lmj'u Late-onset Seizure

o w

pU19lted1AY (11.9 + 6.8 MBUAU 8.3 + 7.1; p = 0.019 uazsevas 64.3 LNeUAU 34.6; p = 0.015)
2819130010 ANULAnA1eRInalafitedrAnasusuan Bonferroni Correction agluy NIHSS o 24
Faluauualdiuganirlungu Early-onset Seizure WUy (8.18 + 6.68 Wie Uy 6.35 = 6.07) uslsid]
Sudfyneadd (p = 0.149) uanIFINNTIeT 2

AN 2 é’ﬂ‘wmwmﬂaﬁﬂLLazmmqu’iwaﬂiﬂ R?WLLuﬂmﬁaJﬂﬁjm Early-onset W@ Late-onset Seizure (n = 80)

ANWAENIIARTNLAZANTULTIVRNLIA 37U Early-onset Late-onset p-value
(n = 80) Seizure Seizure
n (%) (=79 7

n = 28, n (%) n =52, n (%)

TOAST Classification 0.956
Large-artery Atherosclerosis 49 (61.2) 17 (60.7) 32(61.5)
Small-vessel Occlusion 16 (20.0) 6(21.4) 10 (19.2)
Cardioembolism 15(18.8) 5(17.9) 10 (19.2)

NIHSS Score
NIHSS wsn3u, Mean + SD 9.57 £ 7.15 119 + 6.8 83+7.1 0.019*
NIHSS 3n35U, Median (IQR) 8.5 (3.0-15.0) 11.0 (6.0-17.0) 6.0 (2.0-13.0) —
NIHSS 24 GZQJIJ’JI?,N, Mean + SD 6.99 + 6.31 8.18 + 6.68 6.35 + 6.07 0.149
NIHSS 24 $al314, Median (IQR) 45(20-11.2)  85(30-120) 4.0 (1.0-10.0) —

A21UTULTIYB4L5A (NIHSS Score) 0.015%
Mild (NIHSS < 3) 23 (28.8) 3 (10.7) 20 (38.5)
Moderate (NIHSS 4-10) 21 (26.2) 7 (25.0) 14 (26.9)
Severe (NIHSS > 11) 36 (45.0) 18 (64.3) 18 (34.6)

RUBA: * p < 0.05 | — = Andanssauun Wildvaaeunieadia, msiUSeuiieuseninangundou Bonferroni correction

LALLM 6

#BAN1Y: Mann-Whitney U Test d3U NIHSS; Chi-square Test dw$u TOAST Classification uazAuguussveslsn
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nMs¥nwLazNanIInTIInIwagaua JfUeldusiazareduiden (tPA) 18 118 (Feay 22.5)
Taengu Early-onset Seizure 3uludadauiiganin (Gesas 32.1 wWieuiu 17.3) udlififoddymeada
(p = 0.217) HAN1IATIINMABENDINUTEBLIAWIAE Nuaz IR ludaduvnAY 32 918 (Feuay 40.0)
uazIUIANAIN 16 578 (Foway 20.0) Lﬁaﬁi’muﬂmm Vascular Territory wuseulsalu MCA Territory 410
ﬁqm%aﬂaz 88.8 5939a411A8® Posterior Circulation Sevay 6.2 way ACA Territory way Multiple
Territories $08ay 2.5 LM1fu uena1ndNy Cortical Involvemnent ¥88ay 78.7 was Hemorrhagic
Transformation $aeaz 10.0 WeFeudisuszwinangy ldwuauuandseesideddylunnfus i
Wn8L3A (p = 0.738) Vascular Teritory (p = 0.476) Cortical Involvement (3888 78.6 Liguiu 78.8; p
= 1.000) taiz Hemorrhagic Transformation (Seeag 14.3 Wiguiu 7.7; p = 0.441) FAduindnvaamdie
auasliuaniafuseninaaeingy uLansdiansed 3

MIM 3 MITNYALHANITATIINNEEENBT IWUNANGY Early-onset Uag Late-onset Seizure (n = 80)

ANTINYILASNANITATIVAINAYEUDY 373U Early-onset Late-onset p-value
(n =80) Seizure Seizure
n (%) (=7 70) > 7W)

n = 28, n (%) n =52, n (%)

n133NEN
I§uenazaneaudon (it-PA) 18 (22.5) 9 (32.1) 9 (17.3) 0.217
NANITATIVNINEYEUDY
vunsaslsa (Infarct Size) 0.738
Small (<15 ml) 32 (40.0) 15 (53.6) 17 (32.7)
Medium (15-50 ml) 16 (20.0) 3 (10.7) 13 (25.0)
Large (> 50 ml) 32 (40.0) 10 (35.7) 22 (42.3)
Vascular Territory 0.476
MCA Territory 71 (88.8) 26 (92.9) 45 (86.5)
ACA Territory 2(2.5) 0(0.0) 2(3.8)
Posterior Circulation 5(6.2) 1(3.6) a(7.7)
Multiple Territories 2(2.5) 1(3.6) 1(1.9)
fisevTsnafiudonauas
63 (78.7) 22 (78.6) 41 (78.8) 1.000
(Cortical Involvement), n (%)
A1ILLHDNDINAENET
8(10.0) 4(14.3) a(7.7) 0.441

(Hemorrhagic Transformation), n (%)

MUNBINR: Fisher's exact Test §mTuMuUsIANGUTanNa | Non-MCA 53U ACA Territory (n=2), Posterior Circulation

(n=5) uag Multiple Territories (n=2) M3tUSgUgUTEVINNGUNTaY Bonferroni Correction wandlunns1ai 6
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i

ANYULYDLINTEN mﬂpliﬂwﬁu’wm 80 510 \lefinnsanszozamninensinanendslse
waendonauesiu nuitdwlugluennstnlusyeenda (Late-onset Seizure) §1u3u 52 518 (5eeay 65.0)
waztduein1stnlusyeszusn (Early-onset Seizure) 117U 28 518 (5oway 35.0) Uz nu0901n159n i
WuNINfgafe Generalized Tonicclonic Seizure §1uAn 57 118 (Fowag 71.2) 50983NA0 Focal Impaired
Consciousness Seizure 91131 11 518 (Spwazy 13.8) Lag Focal Preserved Consciousness Seizure 911431
5 518 Govay 6.2) dmiulszuandu 9 liun Focal-to-bilateral Tonic-clonic Seizure Wu 3 578 (Sowaz 3.8)
5783 Absence Seizure waz Generalized Tonic Seizure Wuludd TN URaUsAVaE 2 T8 (Goway 2.5)
WARFIA19T 4

A1519% 4 ANwULYRIBIN15TN (n = 80)

ANWULVDIDINITYN 379U (n = 80) Saway (%)

S28LLIAMNBUNABINITIN

Early-onset Seizure (< 7 1) 28 35.0
Late-onset Seizure (> 7 ) 52 65.0
Usnnua9eIn1sen
Generalized Tonic-clonic Seizure 57 71.2
Focal Impaired Consciousness Seizure 11 13.8
Focal Preserved Consciousness Seizure 5 6.2
Focal-to-bilateral Tonic-clonic Seizure 3 38
Absence Seizure 2 25
Generalized Tonic Seizure 2 25

HASWSYBINTINEN Uselliu Functional Outcome mepwiy mRS i Judmiite wuUleseuay 58.8
(47 578) 3 Poor Outcome (MRS 3-6) kaz3aeay 41.2 (33 518) § Good Outcome (MRS 0-2) AZKUL

MRS 12y 3.08 + 1.98 (A5e51U 3.0) SrevliaueulsaneIUIaRay 6.64 + 7.11 Tu uagiliUleidedin

[
v A=

7 918 (Fovay 8.8) WiefianugUe 71 1endanula wukwildunuiifvu nedndiu Good Outcome
Winansesas 41.2 a1 Jus1uuie Wudeway 53.5 M9 3 wag 6 WWoU AZLUY MRS WAYAAAIIIN 3.08
Wy 2.38 + 1.85 91 3 1Hiou way 2.34 + 1.84 9 6 iU asnoun1siudInIeszuuUseamnluseesndanis
$nw wuennstngmaT g 10 518 Geeaz 12.5) Inewulungu Late-onset Seizure 7 578 (Soeag 13.5)
way Early-onset Seizure 3 518 (508ay 10.7) Fafeidudidinilesiuvosainuldsesa Post-stroke

. 1 < A 1l 1 [ = 1 & Y] aa v W 1 14
Epilepsy 8g19l5Anu Wesanlifin1snsia EEG egnalusyuu Fsllamnsadudunisifdadessnaila

DENAUYTAL UAAIAINITIN 5
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A15199 5 NaaNSURINIsSNE (n = 80)

NAANWSUBINITINEN 371u7U (n = 80) fowuaz (%)
MRS YA
Mean + SD 3.08 + 1.98
Median (IQR) 3.0 (1.0-5.0)
AMuEIsalun159iNainsUszandu (Functional Outcome)
Good Outcome (mRS 0-2) 33 41.2
Poor Outcome (MRS 3-6) a7 58.8

szazauaulsingiua ()

Mean + SD 6.64 +7.11
Median (IQR) 4.0 (2.0-8.0)
nsidedn 7 8.8

NaanssEezend (n = 711)

MRS 7 3 Loy, Mean = SD 2.38 + 1.85

MRS 7 3 iiew, Median (IQR) 2.0 (1.0-4.0)

Good Outcore 7 3 ifiew (MRS 0-2) 38 53.5

Poor Outcome 7 3 1ot (MRS 3-6) 33 46.5

MRS 7 6 ey, Mean = SD 234 + 1.84

MRS 7 6 Loy, Median (IQR) 2.0 (1.0-4.0)

Good Outcome 7 6 e (MRS 0-2) 38 535

Poor Outcome 1 6 tou (MRS 3-6) 33 46.5
d01uLN15AAAY

fnnnula 68 85.0

famulalle 2 2.5

@R TEINRARN 3 3.8

Liifivaya 7 8.8
msfinonsinemsssiviines

flonsdngn 10 12.5

— N@Y Early-onset Seizure 3 10.7

— ﬂijll Late-onset Seizure 7 13.5

Liiflormstngn 63 78.8

e T e 9 selifideya mRS sveve Wewnunnsiany; # maiinernsindndsdmeldduiite
Anudssron sy Post-stroke Epilepsy Tun1siinwnil egnalsiniu ns3fiady Post-stroke Epilepsy gl

NINSABIDIAENI1TUTELUNNAATNWALZNNTNSID EEG LALLAL
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nsiUssuiisudadesing 9 sendnangu Early-onset uaz Late-onset Seizure 31NNTAATIER
WIguLiguseEndnengy Early-onset Seizure (n = 28) Wag Late-onset Seizure (n = 52) A8 Mann-
Whitney U Test, Chi-square Test wag Fisher's Exact Test wiauU5uaA1928 Bonferroni Correction Wa
nsdnwIny fail

Y
v =] o w

Foyaitugruuazladeidss Linuanuunnsrsegsdifodifglunndade ey (69.1 + 10.1
Wsuiu 65.2 + 11.9 U; p = 0.216) WAy (Soway 67.9 Wieudu 73.1; p = 0.816) Awliunaniy (22.3 +
4.4 \Jiwuiu 22.7 + 3.4 AlanTunenIsIauns; p = 0.287) smﬁwigi’amiquuﬁ (5o8@y 35.7 Wigunu
28.8; p = 0.704) Uszidlsarasnlaonauasiuiiu (Sesay 14.3 Wigudu 17.3; p = 1.000) uazn11ziila

WesuuduNad (Sewar 14.3 Wguiu 13.5; p = 1.000) anvagn1endinuarAuTuLsaedlsa nau Early-

q

onset Seizure AzWuY NIHSS wsn3ugandn (11.9 + 6.8 iiguriu 8.3 + 7.1; p = 0.019) uazildndiuge
396U Severe genin (Fovar 64.3 Wieuiu 34.6; p = 0.015) a8 lsinu AnuuanAAIna I iTideddymas
U§uA1 Bonferroni Correction (adjusted p = 0.360 way 0.285 1ud1aU) TOAST Classification hag
dadunslasu r-PA liusnsnsiusgyrinsaeanga (p = 0.956 Uag 0.217 MUAIGU) HANTNTIAN WA LA
lainuauuanansegnaidedAglunndiuds W3 Large Infarct (3awaz 35.7 wleuiu 42.3; p = 0.738)
Cortical Involvement (§ogiaz 78.6 LiBuiu 78.8; p = 1.000) az Hemorrhagic Transformation (Fo8ay 14.3
Jieuftu 7.7; p = 0.441) Snwazvpsernsdn veaesnduiinisnszanevasssianernsdnlndidseiy
Tngdrulugidu Generalized Tonic-clonic Seizure (5owag 71.4 \iguiu 71.2; p = 1.000) HAGN5VDI
N195n91 AZLUY MRS YuzdInUIBLazdndlIu Poor Outcome laianaaiu (p = 0.762 wag 0.981
MINEIAU) WANGH Early-onset Seizure Hszpviianuaulsangruiauiunitogalidedfny (8.1 = 7.1

=K (%

Faudu 5.9 + 7.0 Ju; p = 0.001) FadutladuiRenfvedfyndsusuen Bonferroni Correction 87157
nsdedinlaiunnseiu (p = 0.412) nadwsszazen Wednnugiie 71 318 (Early-onset 26 51, Late-
onset 45 518) WUIATLUY MRS 71 3 low (2.62 + 1.90 Wiguiu 2.24 + 1.84; p = 0.358) uay 6 Aoy
(2.62 + 1.90 Wgunu 2.18 + 1.81; p = 0.297) 5idnaIU Good Outcome (5o8@az 50.0 LB UAU 55.6;
0 = 0.837) ware1nsdnendssnue ($osar 10.7 Wisutu 135 p = 1.000) liunnsinetuogied

Haddey Thiiuinudngy Early-onset Seizure 9ziA1uguLswailsnginIluszazusn win1siudaly

SrevelLANAN9AINNGY Late-onset Seizure WARAIAINITIN 6
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M13197 6 MsiIeuiieuiadesnee seninengu Early-onset wag Late-onset Seizure (n = 80)

Yadudidne 57U Early-onset  Late-onset  p-value Adjusted
(n = 80) Seizure Seizure p-valuet
(n = 28) (n =52)
Fouaitugu
21 (TJ), Mean + SD 66.01 + 1197 69.1 +10.1 652 +11.9 0.216 NS
LAY, N (%) 57 (71.2) 19 (67.9) 38 (73.1) 0.816 NS
BMI (kg/m?2), Mean + SD 2255 +3.76 223 +4.4 227 +3.4 0.287 NS

TsaUsEInfInasngANISULEES

msgjuw%", n (%) 25 (31.2) 10 (35.7) 15 (28.8) 0.704 NS
Jsyinlsavaondonausafiuiiy, n (%) 13 (16.2) 4(14.3) 9 (17.3) 1.000 NS
Ameilavesuudunan 11 (13.8) 4(14.3) 7(13.5) 1.000 NS

(Atrial Fibrillation), n (%)
anwazn19eaiin
NIHSS wsn3u, Mean + SD 9.57 + 7.15 119 + 6.8 83+7.1 0.019* 0.360

AUTULTIVRILIA (NIHSS Score) , n (%)

« Mild (<3) 23 (28.8) 3(10.7) 20 (38.5) 0.015* 0.285
« Moderate (4-10) 21 (26.2) 7(25.0) 14 (26.9)
« Severe (211) 36 (45.0) 18 (64.3) 18 (34.6)

TOAST Classification, n (%)

« Large-artery Atherosclerosis 49 (61.2) 17 (60.7) 32 (61.5) 0.956 NS
» Small-vessel Occlusion 16 (20.0) 6(21.4) 10 (19.2)
« Cardioembolism 15 (18.8) 5(17.9) 10 (19.2)

155097, n (%)
I§%ugnazanpaudon (rt-PA) 18 (22.5) 9 (32.1) 9 (17.3) 0217 NS

WNANIIAIANINAWEND, n (%)

Large Infarct 32 (40.0) 10 (35.7) 22 (42.3) 0.738 NS

Cortical Involvement 63 (78.7) 22 (78.6) 41 (78.8) 1.000 NS

Hemorrhagic Transformation 8 (10.0) 4(14.3) 4.(7.7) 0.441 NS
ANYLYBILINITTN

Ussnnuesa1nisdn, n (%)
« Generalized Tonic-clonic Seizure 57 (71.2) 20 (71.4) 37 (71.2) 1.000 NS

« Focal Impaired Consciousness Seizure 11 (13.8) 4(14.3) 7(13.5)
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.................................................................................................................................................................................................................................. ©
Yadudidne 59U Early-onset  Late-onset  p-value Adjusted -
(n = 80) Seizure Seizure p-valuet
(n =28) (n=52)
» Focal Preserved Consciousness Seizure 5(6.2) 2(7.1) 3(5.8)
- Buq 7(8.8) 2(7.1) 5(9.6)
NAAWSYDINITINE
mRS YuzImie, Mean + SD 3.08 + 1.98 3.2+ 19 3.0+ 2.0 0.762 NS
Poor Outcome (MRS 3-6), n (%) 47 (58.8) 17 (60.7) 30 (57.7) 0.981 NS
szyzaueulsmeIuia (1), Mean + SD 6.64 + 7.11 8.1+71 59+7.0 0.001** -
n34d@edin, n (%) 7(8.8) 1(3.6) 6 (11.5) 0.412 NS

Naandszaze1d @Eaeuls n=71%)

MRS 71 3 1FeY, Mean + SD 238+ 185 262+190 224+184 0358 NS
(n = 26) (n = 45)

Good Outcome 71 3 1w (MRS 0-2), n (%) 38/71 (53.5)  13/26 (50.0)  25/45 (55.6)  0.837 NS

MRS 7 6 1ew, Mean + SD 230+181  262+190 218+ 1.81 0.297 NS
(n = 26) (n = 45)

Good Outcome 7 6 1o (MRS 0-2), n (%) 38/71 (53.5)  13/26 (50.0)  25/45 (55.6)  0.837 NS

9NNNITREME TN, n (%) 10 (12.5) 3(10.7) 7 (13.5) 1,000 NS

MBWR: * p < 0.05;** p < 0.01 | + Bonferroni Correction (012 = 0.0042) | NS = Not Significant | ¢y = dlgdndayneaiia
+ lisadaefivinnisian 9 518 | — = dudsnadwsudn laiusuen

Fauusaaiiios: Mann-Whitney U Test | fuUsdnngy: Chi-square Test %30 Fisher's Exact Test

nsi3guiiisuladenng 9 se1i19ngu Good Outcome wag Poor Outcome A1NNTTIATIEN
L‘U’%EJULﬁEJUizMﬁNﬂEjM Good Outcome (MRS 0-2; n = 33) way Poor Outcome (MRS 3-6; n = 47)
A28 Mann-Whitney U Test, Chi-square Test wa¥ Fisher's Exact Test wSauUsua1a1e Bonferroni

Correction NANISANYINY A9

Payanugu linuanuuanssegeiideddglumueny (64.2 = 12.4 1Wiguiu 68.3 + 10.4 U

p = 0.161) uardndiumnane (Sogay 75.8 Weuiu 68.1; p = 0.604) ANEMENINATLNLAZAINTULTIVRILIA

o w 4 v % I

n&u Poor Outcome flaguu NIHSS wsniugeninegaiitdeddnuidndalsua (12.3 + 6.4 iguriu 5.7
+ 6.3; p < 0.001; adjusted p = 0.001) lnafdndruseu Severe Saeaz 59.6 Lwuriu 24.2 Tungu Good
Outcome Tuvnizdingy Good Outcome TdndusziU Mild genindalau (Fosay 48.5 Lisuiu 8.5;
adjusted p = 0.001) TOAST Classification wuATLansad oy (p = 0.009) lngngy Poor Outcome

a o

i1 Large-artery Atherosclerosis 9031 (Seear 70.2 Wisuriu 48.5) us hifidedAnynasSuen (adjusted p = 0.090)
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HAN1SATINNINEAIEANDY NGu Poor Outcome i Cortical Involvement kagseglsavuinlgjainin
pyalitydAuLInaIUTUAT (Savaz 91.5 Wisudu 60.6; adjusted p = 0.020 waz3osag 55.3 NYUAU
18.2; adjusted p = 0.020 M1U&1AU) 21U Hemorrhagic Transformation taunne19du (p = 0.460)
ANWAZVRIDINTTTNUAZNAANSN1T3NEN dndau Early-onset Seizure laluananaiy (Sowag 33.3 Wiguiu
36.2; p = 0.981) FHiiudnsrezinainsiine nstnlaldduiusfunadnilnense sreziiaiueu
lsamgruadinwilduuiundnlungy Poor Outcome (7.6 + 8.2 Wisuriu 5.2 + 4.9 Ju) ualififeddgy (p
= 0.108) uazwuMsAsTAnglungs Poor Outcome 7 51 (Foway 14.9) Hadngszazen) (iefnnu
HU38 71 578 (Good Outcome 33 518, Poor Outcome 38 $18) WUAINUANA1IDE 1 ETdATygeun
sewingansngu nau Good Outcome TAziuu MRS wasdnitegedaauiadl 3 e (0.73 + 0.67
Wisuiy 3.82 + 1.25; adjusted p < 0.001) uaz 6 Wou (0.70 + 0.64 WeUAU 3.76 + 1.26; adjusted p < 0.001)

finaulafiengu Good Outcome Wns18 (3away 100) fansil mRS 0-2 naeAn1sAamy Tuvazdings
Poor Outcome fiifissdoay 13.2 Ailuinduunil mRS 0-2 1¢ Fuduiiazuuu mRS o Suswineidy
fryiunenadndsrarefiutugig n1siAnensdnd vdsdmnenulundy Poor Outcome Yanas
14.9 Wiguiiungy Good Outcome Sosaz 9.1 usilaifitlydAymeada (p = 0.512) LARIFIANST 7

A1519# 7 meIsuiiisudadenis 9 s3wi1angu Good Outcome (MRS 0-2) Way Poor Outcome

(mRS 3-6) (n = 80)

Jadeiidnen Good Outcome Poor Outcome p-value Adjusted
(mRS 0-2) (mRS 3-6) p-valuet
(n = 33) (n =47)
Foyaitugu
81 (), Mean = SD 64.2 + 124 68.3 + 10.4 0.161 NS
VALY, n (%) 25 (75.8) 32 (68.1) 0.604 NS
AnwazN19Aaln
NIHSS 1sn3U, Mean + SD 57+63 123+ 6.4 <0.001** 0.001
mmwmwaﬂm (NIHSS), n (%) 0.0001** 0.001
« Mild (<3) 16 (48.5) 4 (8.5)
« Moderate (4-10) 7(21.2) 14 (29.8)
« Severe (211) 8(24.2) 28 (59.6)
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.............................................................................................................................................................................................................................. ©
Yaduiianw Good Outcome Poor Outcome p-value  Adjusted -
(mRS 0-2) (mRS 3-6) p-valuet
(n = 33) (n =47)
AnwazN19Aaln
TOAST Classification, n (%) 0.009* 0.090
» Large-artery Atherosclerosis 16 (48.5) 33(70.2)
« Small-vessel Occlusion 5(15.2) 10 (21.3)
« Cardioembolism 12 (36.4) 4(8.5)
§uenazaredudon (rt-PA), n (%) 10 (30.3) 8(17.0) 0.217 NS
NANITATIVNINEAYHUDY
Cortical Involvement, n (%) 20 (60.6) 43 (91.5) 0.002%* 0.020
Large Infarct (>50 ml), n (%) 6(18.2) 26 (55.3) 0.002** 0.020
Hemorrhagic Transformation, n (%) 2(6.1) 6(12.8) 0.460 NS
AnwazUwIN1TNn
Early-onset Seizure, n (%) 11 (33.3) 17 (36.2) 0.981 NS
NAAWSNIT3NEN
szazauaulssngIua (), Mean + SD 52+49 7.6+82 0.108 NS
Msdedin, n (%) 0(0.0) 7(14.9) 0.022* NS

Waansszeze1? @anula n=71+)

mRS ﬁ 3 gy, Mean + SD 0.73 + 0.67 (n = 33) 382+ 1.25(n = 38) <0.001** <0.001
Good Outcome ﬁ 3 1Hou (MRS 0-2), 33/33 (100.0) 5/38(13.2) <0.001** <0.001
n (%)

mRS ﬁ 6 \fiou, Mean + SD 0.70 £ 0.64 (n = 33) 3,76 + 1.26 (n = 38) <0.001** <0.001
Good Outcome ﬁ 6 au (MRS 0-2), 33/33 (100.0) 5/38 (13.2) <0.001** <0.001
n (%)

mmi%’ﬂ%ﬂué’aﬁmma, n (%) 3(9.1) 7(14.9) 0.512 NS

MNEWR: * p<0.05, ** p<0.01; T Bonferroni Correction (alpha/12 = 0.004); # VLaJiamgﬂwﬁmmmsﬁﬂmm 9 518

NS = Not Significant; fmun = duud1AgywasUTUA
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ﬂﬁiﬁﬂwﬁﬁwuiﬁﬂﬂ’wﬁ’sﬂwﬁ Late-onset Seizure (> 7 Fu) Soway 65.0 WgUAU Early-onset
Seizure ¥ouag 35.0 AoARRDITUNSANITEY M. XU WazAniz!! 7151891u37 Late-onset Seizure wusotay
60-70 1078 Post-stroke Seizure wavin dndaufigeldlifiuaruddamosmsinmugieluszozem
downemsinerafntuldusiinussendeunduluuds dssanenmsdniinuanniigefie Generalized
Tonic-clonic Seizure (Fp8ag 71.2) %qqqmwmiﬁﬂwwaq C. Zhang uazAn® (Spgay 55-60) way
E. Ferlazzo wazaniz!? (3aeaz 50-65) aAruumnsnsiionainaindesiinvesnisanewuudoundsd
andenstuiinlunvssdou vilfenanu Focal Seizure fifennislidmauldtosnitaiuiugie

s o

UaduNFUNUSAUNISLAN Early-onset Seizure AzLUY NIHSS WSNSULAIMULANATID 98]

[
v 1 v o w [ o

TodAyiUeeiusenineanangy (11.9 + 6.8 Wigudu 8.3 + 7.1; p = 0.019) wilifitudAgndausua

o <

2

'
I a

Bonferroni Correction (adjusted p = 0.360) ag13lsinu Auanaeldfinudfgnieeainesed

o

U ¥ = U

\0991nngu Early-onset Seizure fdadiudugseau Severe (NIHSS = 11) geiisSovay 64.3 Wgufiu

=3

Yovaz 34.6 Tungu Late-onset Seizure Fssinafuifouanayin vaizfidaduszsiu Mid (NHSS < 3) sndnann
Fiesdoray 10.7 ileuiudosay 385 avtteuliifuieudemevenioaesiiyuusdlussendoundud
unuIndfgsenisnseduliiin Early-onset Seizure N153LAS1EMRANIUVDY F. Brigo wazAy ' i
AseuARNEUIBAI7 50,000 518 BuduiAuguusweslsausniufulladeidesdaszves Farly-onset
Seizure (OR 2.34; 95% Cl: 1.78-3.08) denndasiunusltuiinulunsinuil flinudsddyuassue
onadunaainnguineg1eiifiuunndifa (n = 80) vilsi Statistical Power liilflsnefagnranuainy
LANASTEAU Medium Effect Size I vnifiusuiangusegndunisfnusiold avwduiudinaniens
wanafedndynsadinlédaauly aonndosiunsfinuues Tanaka et al.7 fiszyiiausuusswedlsa
Hutadeidssdfyressinennistnluszesdsundy
dloauesldfumnudsneainanizvinidonsdegunss wadussamuiandanudinals
Na*/K*-ATPase Pump vauiiaund tianisazauvesinunadouuazngaiun (Glutamate) Tuusian
souwaaUszamuINNIUng viliwadUssamgnnsvduladenasiinnmsdsdayaadli@aunfiluaming
Wowaduszamduusnngnnssdundeuiuetsiindamnesinlugmsiia Early-onset Seizure Tuitgn'**®
uansAnwdiatuayuunAndang TnefUnefifiazuun NIHSS wsn3ugsdinualiiuia Early-onset Seizure

11NN wnansaiandalSuAtaedslifeseautedrAyiniu FeBsnendianudifyreenisidise s

91n13¥negelnddnludheniiaziuy NIHSS afaususniy
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wiingy Early-onset Seizure 3¢la3U rt-PA ganifiovasaiin (Sewag 32.1 Wiguiu 17.3) weily

wutloddyneadd (p = 0.217) Fsoraidunainvuinngudiegaidiin wuldeadu TOAST
Classification wagn1ag Atrial Fibrillation #liiumnssfusswinassngs watluandsainnsineunsdu
fimu3n Cardioembolism &uWuSHU Early-onset Seizure 11n1741%° §9919LAA1NAIIULANAIIN
Jszmnsmansuarilafodedunriargiing Inslunsfinuil Large-artery Atherosclerosis iuanvaman
vodlsavaendenauasiululsaineuiaslass

1Y

HaNTITe g lAiuinngy Early-onset Seizure Hszazaupulsaneruiauunitegelideddey

(8.1 + 7.1 Wiguriu 5.9 + 7.0 Ju; p = 0.001) wirmuguissuaalsAva 3USuAn Bonferroni Comection azlaiunneinrii
Ad! a ¥ [ 14 1 a 3 a % o Y a & YV

Fesunglaan 3 Jade laun Usensusn msiineinstnlussusReunawiniiuunmddesvenessugan
WaseTansdngn Ysuendudn waghnniuenisiiasiinoudnniig Usenisigss enn1santusyes g
AYNNLAEIADNIZUNINGB 19U Aspiration Pneumonia kagN15UIALIUIINAITTN TIHBINITNTAHE
WLLAY @enAdesiu YH. Kim wagane'® inudnguiliigdfinisalntizunsndeugenitegeiiud Ay
Usen1siiay §Uae Late-onset Seizure dvulugionisdnudidmurguaidesnduansnulng vinlv
58I UOULSINEIUIAAS IS NEUNIALETTUNR NaTlTlifiudn Early-onset Seizure usustinanu

v Y

Fudoun19ndinidiwalaensimon1signsneInININITUANG 9AITIURUUIIITIANITNSNEINTULAE

]

yaanslivingandmiugUisnguiinauwsiusniu
agnalsfnu nsfnulinuauuans1weIiIuLarILIATEELIATENINERINGY FIANGNS
910 D. Battino kagAmz’’ Mnudn Cortical Involvement §UWUSAU Late-onset Seizure 111N71

\9991nn1547in Cortical Scar waz Gliosis luszazeny dauandsiionalumsznguiiegislunisdnwil

o

fidndu Cortical Involvement gnvsaesnaulnaifissiu (Fegar 78.6 uay 78.8) auliaunsnnsia

WUAULANA1INI9ADA LA d1%5U Hemorrhagic Transformation wuludagdiuilldunnatesiusgidl

Y 1Y

HedrAguiu (Fovag 14.3 Wiwudu 7.7; p = 0.441)

o

HaansYeIn1sSnYILazadeNduiusiu Poor Outcome §Ur811NAI1ATY (Souay 58.8)

Haanslif (Poor Outcome; MRS 3-6) @BAAABINU SR. Messé uazmniz'® Nisgy3n Post-stroke Seizure

'
P

Wudadeusddgemadninieeadiniiugas 91nn5aAszntadenduiusiu Poor Outcome Wui

[y =] o w v

Azl NIHSS wsn¥uifudadedifidodfygeaunuivdsusud Bonferroni Correction Tagnga Poor
Outcome TAgwuL NIHSS Laﬁaqaﬂdﬁmw (12.3 + 6.4 WiguAy 5.7 + 6.3; p < 0.001; adjusted p =
0.001) uazddna1ugUusedu Severe geiisioray 59.6 iiguiuieway 24.2 lungu Good Outcome
Tuvauzdingy Good Outcome Sidndusziu Mild gandtegadaau (Fesay 48.5 isuru 8.5; adjusted

p = 0.001) FaduduinAnuguusswadlsausniudusmimuanadnsnissnunddaigalugUlenguil
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[y

lugunwaeaues ngu Poor Outcome ddndau Cortical Involvement gendnegailtednfisy
($oras 91.5 Wiwuu 60.6; p = 0.002; adjusted p = 0.020) donAdadtiu M. Galovic uazaniz’® TiRmun
SeLECT Score wagnui1 Cortical Involverent tlusuusdrdgylunisnensalnadnslaifludiae Post-
stroke Seizure Tulang Sa3singn seslsafignaruialdonaussdamuauniaindoul nsdnaula
uarn1IAnEAUas deuneliAnaufinissuusiniiseslsafidrineglusulfiudenaues uenanises
TsArunlng (Large Infarct >50 ml) AduiuSAU Poor Outcome pensiltfudAgiduiu (5euay 55.3
Winuiu 18.2; p = 0.002; adjusted p = 0.020) @onAdaIiyU PK. Myint Lazaaz® finuin Infarct Volume
valvgfuiudiunnufinsssezeniuaysnsnadeTinfigiuluitias Post-stroke Seizure

Cortical Involvement AunszuU2Un15 Epileptogenesis miﬁﬂmﬁwu Cortical Involvement
Sovay 787 suaar;:iﬂaaﬁ”’mm wardUWUSAY Poor Outcome a8 1illBdAYMaIUSTUAT (adjusted p = 0.020)
asﬁauwmwﬁwﬁmmwm%ammﬂﬁaﬂammaﬂ%mnﬁmmmssﬁ’ﬂLLazwaé’Wﬁ‘mi%’ﬂm Tudenaln seulsa
fdenayesnsydunszuInns Epileptogenesis siumsngateinueas GABAergic Interneuron M3idssana
Excitation-Inhibition wag Maladaptive Neuroplasticity Tuusians Peri-infarct Zone dilugdnisnesives
Epileptic Focus Tusyaze1? n1s@nw1ved F. Brigo wagamuy ' ﬁﬂi@Uﬂ@ﬂJ&Eﬂ’wﬂ’jﬁ 50,000 318 Budu
71 Cortical Involvement Lﬁmﬂﬁmﬁm@ia Post-stroke Seizure 819 2.44 11 (OR 2.44; 95% Cl: 1.89—
3.15) uagifiunnnudssenisimuiiy Post-Stroke Epilepsy agnefitudfiy FatumsUszidiu Cortical

Y o [y

Involvement 9namaeaupsfuansniuIaduiyinddgdmiudansosithengudeiaslisuns

o

o

Whsztonstnuazfenunadnsed1dlnade

Large-artery Atherosclerosis luuunvasfuaglneuazaiansiusenideaunile Nan sAnE
WU1" Large-artery Atherosclerosis L‘TJummwé’maﬂiwaamLﬁammaqaﬂumiﬁﬂmﬁﬁﬁaﬂaz 61.2
geanInsAnuludsemengTunn (Seuag 20-30) waglsmeruraumineiaevesing (Sevay 40-50)
agvioudnuazaINENISTUINIEveInang Susenideanile Jslirnuynvesnnusilafingedesas 83.8
wvudesay 47.5 wasngnssuguyviashuusanosedienas 31.2 Jatumaniduinlivaonid on
yu1Abugiin Atherosclerotic Plaque uaﬂmﬂﬁé’ﬂwmwwé’mmmiwgﬁﬁ]ﬁumgﬁmﬂ WU N15LUI09
Uinsanssauguiiatuagnismuauiladoidssilidiisame e1avilvimeSanmuemaonidensunsiniy
thlugseslsnvuslvgignaindaldenanssuaziiuaudssdesinisdn watiuansaInmsAnely
UseineangSunniinuin Cardioembolism duusiu Post-stroke Seizure 11nn1'° Faazviouniny

- g

upnansveslassassUsEensuartadeidesluunasainim 919157 Large-artery Atherosclerosis 1u

Y

a o [y

awnvandduddgamumtesiy nanifie Msmuauauiuladin seAuiima wagluliuludenstadunn

]

A |

FdNAgUUYs Tautigananuidesadlsavaendenduadiiu ann1siin Cortical Involvement dalud

9
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N

N158AANNLEERBNILANDIN15TNRAE Poor Outcome TugUasntansTusanideuniiolasgid
Usgdnanm

[y ]

NUAXNAAD til TOAST Classification 3EWUAINULANANLTB9AY tnganzdnaiu Cardioembolism

a o o w [

ﬁqaﬂ’jﬂumju Good Outcome (5awag 36.4 Wisunu 8.5; p = 0.009) waldiidvdAynaslsunn
(adjusted p = 0.090) FemsArUFIBAUTETRTY TuazmsEnMsAnwruelna Tt udy uenanil
lawuauunngngesdndiu Early-onset Seizure senINeaeInay (Fosag 33.3 Winuiu 36.2; p =
0.981) Flifuinszezimmainonsinldldmuuanadnsnssnulaenss mnudaugu ssvedlse
wInFusazdnvaznmdanasfiunumdfyni fuandunised 7 fadlafeldnuanuuandises
AZIUY MRS WagdnIIN15LHTINTENININGY Early-onset Uay Late-onset Seizure (p = 0.981 wag
0.412 mUAIRU) FaANE99N NS, Graham wasanz?! finuin Early-onset Seizure Snfinadwnssosnia
mmLmﬂmﬁﬁumaLﬁmmﬂmiléf%’umicﬂLLa%’ﬂMLLasmmmmmﬁﬂazhuflusswmmmmgw
Tsmenuna Satheannnuuaninwomadndlussezduls egdlsimunsinmunadl 3 uay 6 Weunuin
Az MRS Liuand1eiusEnineaangy (p = 0.358 wag 0.837 muddu) Buduitszeziiainisiia
omstnlallddamasonisiiusilusvezen

NadNSsTzIazAMUAT IENaYa ISR deRamugihe 71 518 Adaauld wuings
Good Outcome Nn318 ($oay 100) 3Asil MRS 0-2 ¥isafl 3 1w (0.73 = 0.67) waw 6 o (0.70 + 0.64)
Tunnidingy Poor Outcome fifinsionas 13.2 Aludanduand mRS 0-2 1¢ Tasazuun mRS wedns

o w

g9l 3.82 + 1.25 WA 3.76 + 1.26 mudiu mnuuandsananiidedifygannnasnszeznisiam
(adjusted p < 0.001) AeAREeIfU SR, Messé wazaniz'® Ainudn mRS o Sudrmiaduivinnenadng
sroveuiugIge natdliiuingUaedidl Poor Outcome i Yudmireflenaituslussorennldios
110 Febatdusmnuddyenislinsinnfifiussavsnmgsandou srendoundu Tnsanglugiag
7T NIHSS gauay Cortical Involvement

Forunuiiddailfitemanainedielos 2 Ussms Usnisusn msuszidiu Functional Outcome
o Judmirefeazuuu mRS annsoliiiuidfaneinsainadwsszeranldodnainietio I fuanii
MRS 0-2 au Judwinheilomagannizasanmiluszes 3-6 ey Ussmsfiass g7l Poor Outcome
o Juswheilematiufanduandl mRS 0-2 lusvevenlétossnn Govas 13.2) Fatiugrdrudday
voanslrinmsinufiiiussansamagagedusszonidoundu Tnsanglufiaefifiasiuu NIHSS wsn¥ugs

a A A = & | aa = ' 1 &
LLaguiaﬂiiﬁWLﬂa@ﬂﬁN@fl %QLUUﬂQNV]NﬂUWNLaSQQQWQ Poor Outcome Vlﬂuiwzaul,l,aﬁwwn
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v Ao ] ¥V d‘

Fndun1sAneInsTngnassnuie Felidusdiaidosduresmnudsssaniswaudu Post-

stroke Epilepsy wulunga Poor Outcome $away 14.9 Wisufiungu Good Outcome Sawag 9.1 lawliidl

o w a

o a 2 o [ 1 ° 1 I a = Y o w a Y
UYAIAYN NG (p = 0.512) LUALAYAINAIDIARTININANULU UL L‘Ll’eNﬂ’]ﬂ%@‘ﬂ?ﬂﬂiﬂﬂ’]imﬂ(ﬂ’maﬂ’m

uaAlSINEIVIALAEAITVIANITATIA EEG peghaduseuu agralsiny wuilduiinuaennaasiuissanssy

seydngUlenianugunsavedlsagaariseslsnvunalngiinnuideddonisiin Post-stroke Epilepsy

=

3N Faestesunisanuenuluszezesaly

e =)

Y2ANNAVBINISANTN

1. WesanmsAnunilidunisAnendanssauinuudounas (Retrospective Study) Tauananun

Y

Fanednrssidou Beenvdmaliiinainuaainindouvesteya (Information Bias) 3nn1sUuiingily

ASUNIUVTEa LN UAzenadl Selection Bias LHaansiuTiuamgyUeniinisassia ICD-10 ¥4 1630-1639

'
Yaa 3 a

ez G40 138 R56 wiauiu flenifenstniissdntes gndenstniiatuuenisaineivianialuiu

Y

nsinwdeian uneuaduetalilagnueglunisfine) dwaligufinsainuviasaaindinsednu

2. msfnwiliiudeyamzdiienifennistnlaglifingquiuseuiiiou fsanunsaneuingusyad

q

[

IitesnsdFeuiiisutiaduszninangu Early-onset uay Late-onset Seizure Wagnsszydadondusiug
fu Poor Functional Outcome ity lalanansnszytlhduidssdassvosnisifnornsdnls nsdnuily
auAnAsiu Case-control Study 38 Prospective Cohort Study ﬁﬁﬂdﬂﬂ?ﬂﬂu

3. mafnwildldsusmnguaiunu (Control Group) fhiugftaslsanasaidonaussiudla
p1M3inTanshe vhlimslinngidisudisuiiessytadedesiiduila fevihunedasy (independent
Risk Factors) ¥04n15tAna1nsdntun ngiusitlaein

4. S1urunguiegsifidain (n = 80) WlodwuniBungu Early-onset Seizure (n = 28) LAz
Late-onset Seizure (n = 52) 913dNalHEIUIINITNAGBUNIEAR (Statistical Powen) liifisanefiae
ATITNUAILUANANTBIUF WU ST EryTos (Small Effect Size) I

5. MsiladouazsuunUssanvesenstnlunsinuiendenisdanmernsnenainidundn
Falidesrfndunisnsianduliihaues (Electroencephalography: EEG) enavitlifinisussidiuniedni
laiflornsinsnsan (Non-convulsive Seizures) Wag Subclinical Seizures fndnanmiduats Geilnaste

MPUUNUTEIAMDINSEINANINATEIY ILAE 2017 lneannsludiienilssiuainuidndudeundamse

fionsduauinenadu Focal Impaired Awareness Seizure
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{731 NIHSS wsn3u > 11 wag/m3edl Cortical Involvement ASBUAGHANSAAMILBINTNISTEUUUTEAM
ogaraLiladlurag 7 Fuusn n1sleen Rescue Medication Laginasin1sainsan EEG agnaduszuy
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Abstract

Background: Sepsis in elderly patients is a major public health problem with high mortality. Early
identification of patients at risk of death at the emergency department triage may improve clinical
outcomes through timely intervention.

Objective: To identify predictive factors for 28 day mortality, describe the epidemiology, and compare
clinical characteristics between elderly patients with suspected sepsis who died and survived within
28 days at the Emergency Department of Sappasithiprasong Hospital, Ubon Ratchathani.

Methods: A retrospective analytical study was conducted in patients aged > 60 years with
suspected sepsis according to the ED sepsis protocol at Sappasithiprasong Hospital from October
1, 2022 to September 30, 2025. Data were extracted from electronic medical records. Univariable
and multivariable Cox proportional hazards regression were used to identify independent
predictors of 28 day mortality, reported as hazard ratios (HR) with 95% confidence intervals (C).
Statistical significance was set at p < 0.05.

Results: A total of 396 patients were enrolled; mean age 74.4 + 9.9 years, 55.3% female. The 28
day mortality was 30.3% (n = 120). The most common infection source was respiratory (53.8%)

and 23.0% were diagnosed with septic shock. Significant differences between the death and
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survival groups were observed in vital signs, consciousness level, qSOFA score, NEWS score,
functional status, and laboratory findings. Multivariable Cox regression using the three MOD score
variables identified two independent predictors of 28 day mortality: Dependent status (D; HR 2.51,
95% Cl 1.60-3.93, p < 0.001) and Oxygen saturation < 93% (O; HR 1.83, 95% Cl 1.26-2.65, p = 0.001),
while Malignancy (M; HR 1.23, 95% Cl 0.74-2.05, p = 0.430) showed a trend but did not reach
statistical significance. The MOD model demonstrated a C-statistic of 0.711.

Conclusion: The 28 day mortality rate among elderly patients with suspected bloodstream
infection presenting to the Emergency Department of Sunpasitthiprasong Hospital was 30.3%. The
MOD score, particularly the presence of dependency status and SpO2 < 93%, was identified as an
independent predictor of mortality. These factors can be assessed immediately at the triage point
without the need to wait for laboratory results. Although the malignancy component (M) was not
statistically significant, likely due to the limited number of cancer patients in the study population,
it was retained in the score because of its significant association with mortality and its
pathophysiological plausibility. Therefore, the MOD score appears to be a practical tool for risk
stratification and treatment planning in elderly patients with suspected bloodstream infection in
tertiary-care emergency departments. Further studies involving larger populations are warranted
to validate its predictive performance and to confirm the role of the MOD score components.
Keywords: Elderly patients, Bloodstream infection, Mortality predictors, Patients with suspected

bloodstream infection, MOD score
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uiaaniléusruiihuslaausn Saduund

n15idedInnelu 28 Ju (28-day mortality) nunefia Msidedinannnanvaniely 28 Ju
ﬁumﬂi’uﬁm%’umi%’ﬂmw%ﬂLLiﬂﬁLLmuﬂgmﬁu (all-cause mortality within 28 days from ED triage)

28-day hospital-free days #1889 aﬁ’wmui’uﬁpﬁﬂ’wé’ﬂﬁ%mLLazlziié’uauIiawmuwaﬂwEﬂ,u 28 Tu

% v [y [ & a a aAa LY % & [y
UUITNIUNUITUNTITINYIATILIA (ﬂiﬂAJLﬁEJGU’Nm’]EJGL‘L! 28 1 gUuLlu 0 W)

NANISANE

1%
3 Ia IS

anwazn3luvainguiiagne nmsfinwnilsiusdeyariisgeoneiasdeiinalunssuaion
VAU 396 518 nugUedeTinniely 28 Tu 120 18 Andudnsinisdediniosar 30.3 wazsendin
276 518 (Sovaz 69.7) dihefionawdes 74.4 + 9.9 U Juwemdannnimene fAedeuay 55.3 uay 44.7

MUEIRY WalUSEUMEUTEINgudeTinuassondin wuitengwnie (74.7 + 8.9 U Wieuriu 74.3 + 10.3 U)

'
o w aa v A

wazdndrunaliupnansiusgelitud 1A 9ads (p = 0.702 waz p = 0.638 AuaIAv) lsauszdnda

wuueeignalungudieg1avianun Ao mnuiulalings (Fegay 56.1) iy (Fewag 42.4) 1sAsyuuUsyam

Y

[
= Y

(5o8ay 20.7) wazlsalasase (Sovay 23.5) 91 U728 1 5199198l5AUSZa18IU1ANI1 1 15A Lile

WRouiisusswinngy wuinguidedinildndnmmsgeninngusentineiiilud ey Govay 24.2 Weuiy
10.5, p < 0.001) Wudgaiulsaszuulszam (Segag 30.0 WgUiU 16.7, p = 0.004) kazAudulaings
wusnNIuNgusentin (Seas 60.5 Wieuiu 45.8, p = 0.009) Yoszilsnsady 9 llusnsetueedived iy
aonuzmsianilunissiufainsUsssi fusuitugiu (basic ADL) wuingtasfiftanimuedlsl (independent)
fi%o8ay 50.0 few1unsdau (partially dependent) Saeaz 37.9 uazfianianun (totally dependent)

] I

Fewaz 11.9 WealUTeulieuseninngy nuanuwand19ntanukasitudAymeanfivnsedu (p < 0.001

o 1 £

714 3 szv) lngnquidedinildndrudieniannuedlaiiesiosay 18.3 Weuiunqusentiniievay 63.8
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—

luvugNnaudeTiniidngdiu partially dependent uag totally dependent g4ni1ngusentiineg1aan
($owaz 54.2 hag 26.7 WguAU 30.8 LAz 5.4 AIUAIGU) WAAIRIAITINT 1

] o ) P a ~ ! I & aa aa o
A19191N 1 aﬂwmgm'ﬂﬂm@\iﬂﬂjEJL‘UiEJ‘ULV]EJ‘U?S‘VD'NﬂQ@JLaﬂsﬁquLagiamsﬁqmﬂqﬂiu 28 71U

Anuweue FEetT GELR 39ATIN p-value
(n=396) (n=120) (n=276)
218 (), mean + SD 74.4 99 74.7 £ 89 74.3 + 10.3 0.702
WA, n (%)
YY 177 (44.7) 51 (42.5) 126 (45.7) 0.638
VAN 219 (55.3) 69 (57.5) 150 (54.3) 0.638

15aUs23789 , n (%)

H{Uae 1 A dlsadszdndiunnndt 1 1sa)

Auulalings 222 (56.1) 55 (45.8) 167 (60.5) 0.009"
MUY 168 (42.4) 42 (35.0) 126 (45.7) 0.063
waladunan 24.(6.1) 3(2.5) 21 (7.6) 0.065
Tsnlmdoss 93 (23.5) 25 (20.8) 68 (24.6) 0.489
Tsamadumela 12 (3.0) 4 (3.3) 8(2.9) 0.760
12159 (Malignancy) 58 (14.6) 29 (24.2) 29 (10.5) <0.001"
lsadiunds 22 (5.6) 4(3.3) 18 (6.5) 0.241
IsAnaendaniala (IHD) 36 (9.1) 6 (5.0) 30 (10.9) 0.094
TsAszuuUTEam 82 (20.7) 36 (30.0) 46 (16.7) 0.004"
1salan 29 (7.3) 7(5.8) 22 (8.0) 0.589
AMggiAuiuuNnIes 12 (3.0) 4(3.3) 8(2.9) 0.760
#a1uzn15iana (Basic ADL) , n (%)
Independent (awmuiasle) 198 (50.0) 22 (18.3) 176 (63.8) <0.001"
Partially dependent (flsm1unsai) 150 (37.9) 65 (54.2) 85 (30.8) <0.001"
Totally dependent (flawvianun) 47 (11.9) 32 (26.7) 15 (5.4) <0.001"

Joyauanuludiuau (Sewaz) | p-value 910 Chi-square test 130 Fisher's exact test dmsudeyaidengy way
Independent t-test dm3ueny

*p < 0.05; * p < 0.001 WiguWguTEnINNgudeTInuLazsentiin
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dayan1enddn o IAAANTEY UATAZUUUAIINTULIIVINITAALYD AiSegIuAyQ TNV
HUEmNn o 9adanTes WA Anudulain@aladn 127 mmHg (QR 100-148) Anusulaiisniade 90 mmHg
(IQR 73-104) dnsistduvesiila 112 ATy/ur? (IQR 98-124) §nsin1smela 26 ATY/W (IQR 22-30)

AUNNTINY 38.2 + 1.9 °C WarAINUIUAVDIDNTLAULULEDA 96% (IQR 91-98) LilaUIsUEUTENIN

goangy nuinaudedindidygaaniu@emusuuwsiasninngusentInlu ndanUseg 1eiliduddy v eatia
(p < 0.001 nneus) Ingllausiulaingaladndinii (102 Weuiu 134 mmHg) ANuulaindesIN

(76 Wigufiu 95 mmHg) 8n51N15Melagandn (30 Wieuiu 24 ATY/UIN) WaEAINBNAIYEI0BNTLAUAINT

- IS

(92% Higuny 97%) WeoRsuAdFIdnNARAUNG wugUiend SBP < 90 mmHg 3113U 60 518
(Sowaz 15.2) MAP < 65 mmHg 9111 48 518 (5psaz 12.1) uay SpO, < 93% 91w 132 518 (Sovay 33.3)
eenusenswlunaudedingenitngusentiineg 1eiited1Aay (p < 0.001 Nns1eM3) Inetane Spo; < 93%

Fenulundudedintedosar 57.5 Weuiunguseniniiselovar 22.8 MsuUseiliuszAuamuiandniy

Ay o

AVPU scale wugUagsandan (Alert) Segay 71.5 nouausdseidss (Verbal response) Seuay 17.7

Y

navANBIRBA1ULIUULA (Painful response) Speay 8.8 wazlinauauss (Unresponsive) Sasag 2.0
nauAeTintsziumnuidniiiumsosgeningusestinedtsdimau Tneilitaeiisl Alert Taiuiistoras 60.8
Jeufundusendinifissienar 14.5 (p < 0.001) FUALLULATILTULIITBINNSAAITE NUTEYIe7d
qSOFA > 2 Azluuiidnuiu 152 579 (Sovag 38.4) uag NEWS > 7 Azluuiidnuiu 283 519 (Sovag 71.5)
faaosnzuuunulunguidedinganiindusoniinogiiteddy (qSOFA > 2: fevay 75.0 Wisuiu 22.5,

b < 0.001 uag NEWS > 7: ovay 90.0 oy 63.4, p < 0.001) vaugd SIRS = 2 Wuluﬁmdauqaﬁqaaa

o v

nauwazliwansinsiuegalitudfy (Fovay 94.2 Wisuiu 92.8, p = 0.767) NAN1INTIINVDIURTANS

o

wuinguidedindienalalnaduminii (9.9 Wieufu 10.9 ¢/dL) BUN gandn (30.1 1leuiu 21.9 me/dL)

LAEIEAULAAMAZINTT (3.3 WBuiu 2.5 mmol/L) egelideddayni9adis (p < 0.001 Y9a1UAILUS)

[

HUe7E lactate = 4 mmol/L fi1uau 102 18 (Sesar 25.8) laenulunguidedinsevay 40.8 ieuriu

nausenTIndesay 19.2 (p < 0.001) d3u WBC S1uiunaniden creatinine wag eGFR liunnsnsiuegns
Ny Aty senINadoINgy UARIAINITINN 2

o
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.............................................................................................................................................................................................................................. ~
9197t 2 Fayaveediin o 9ARRNTEY UATALILLALITULITRINSANdD WRsUTBUTEngudeTTn )
wagsentinnelu 28 Ju
Anuvaz 39U (n=396) Wedqn (n=120) 500330 (N=276) p-value
Foyeuauan ol 9AAANTaY
SBP (mmHg), median (IQR) 127 (100-148) 102 (86-129) 134 (112-154) <0.001"
MAP (mmHg), median (IQR) 90 (73-104) 76 (61-97) 95 (81-108) <0.001"
HR (bpm), median (IQR) 112 (98-124) 120 (106-128) 108 (96-121) <0.001"
RR (/min), median (IQR) 26 (22-30) 30 (26-36) 24 (22-28) <0.001"
gaumgil (°C), mean + SD 382+ 1.9 37.8+29 385+ 12 <0.001”
SpO, (%), median (IQR) 96 (91-98) 92 (87-98) 97 (94-99) <0.001"
SpO, < 93%, n (%) 132 (33.3) 69 (57.5) 63 (22.8) <0.001"
syavaRduutayez (ld Alert), n (%) 113 (28.5) 73 (60.8) 40 (14.5) <0.001"
Ay adniiiaund, n (%)
SBP < 90 mmHg 60 (15.2) 37 (30.8) 23(8.3) <0.001"
MAP < 65 mmHg 48 (12.1) 37 (30.8) 11 (4.0) <0.001"
SpO, < 93% 132 (33.3) 69 (57.5) 63 (22.8) <0.001"
szRUAMUIANAD AVPU scale, n (%)
Alert (58nsd) 283 (71.5) 47 (39.2) 236 (85.5) <0.001”
Verbal response (Rauauadsaides) 70 (17.7) 43 (35.8) 27(9.8) <0.001"
Painful response (RavaUBIRBALLIULIA) 35 (8.8) 22 (18.3) 13 (4.7) <0.001"
Unresponsive (lidnauauss) 8(2.0) 8 (6.7) 0(0.0) <0.001"
AZUUUAMNTULSY, N (%)
qSOFA > 2 152 (38.4) 90 (75.0) 62 (22.5) <0.001"
SIRS > 2 369 (93.2) 113 (94.2) 256 (92.8) 0.767
NEWS > 7 283 (71.5) 108 (90.0) 175 (63.4) <0.001"
NAN1IATIAINBIUURNT
WBC (x10%/uL), median (IQR) 1052 (7.31-15.24)  10.95(6.18-18.32)  10.51 (7.62-14.41) 0.692
Platelets (x103/uL), median (IQR) 208 (134-276) 196 (124-284) 213 (142-269) 0.368
Hemoglobin (g/dL) 10.6 (8.7-12.2) 9.9 (8.0-11.5) 109 (9.1-12.3) 1.25 < 0.001"
Creatinine (mg/dL), median (IQR) 1.30 (0.90-2.40) 1.43 (0.84-2.60) (0.90-2.25) 0.363
BUN (mg/dL) 23.9 (15.0-40.3) 30.1 (20.0-49.6) 21.9 (15.0-35.0) <0.001"
eGFR (mL/min/1.73m2) 45.2 (21.1-75.5) 39.2 (20.3-70.8) 46.4 (23.6-77.2) 0.259
Initial lactate (mmol/L) 2.6 (1.6-4.0) 3.3 (2.0-6.9) 2.5 (1.5-3.6) <0.001"
Lactate > 4 mmol/L, n (%) 102 (25.8) 49 (40.8) 53(19.2) <0.001"

Joyauanulu median (IQR) | p-value 910 Mann-Whitney U test | n (%) dmsusmuusidangu
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uwigsfinuasnsanite mﬁﬁﬁ]ﬁa%’juqmﬁw MITNY wanaansve e udsfiumoansinide
finuvseiignfeszuumadumela 213 510 ($evay 53.8) sesaanAonszuaiden (bloodstream) 119 318
($ovay 30.1) uazszuuymuduilaay 112 1o Gosas 28.3) Wit 1 918 enadlundsiaidennni 1 uwids
dawFsuiisussrinngy nuinguideinddndunmsindernssuumadumelaganingusendin

gafitudAyneana (Sovag 68.3 Wiwuiu 47.5, p < 0.001) @iulnasfnedu 9 Wianaeiueeedl
Aty

©

“y o v
Wedn Ay seminedenay

mﬁﬁ'«aia%guqm%awudwr{{ﬂaadauimuﬂé’%’umﬁﬁaéfaﬂu Sepsis 41U2U 304 518 (Soway 76.8)
uag Septic Shock $1uru 91 318 (3avay 23.0) WerlFeuifisuszninangy nuamLLANAEE1ITALIY
Ingnaudedinlasun1sifdaduidu Septic Shock gefiedenar 61.7 wisuiunqusendiniiesieuay 6.2
(p < 0.001) luvauzdingusendinldsun1sidasdeiliu Sepsis \iesegnafedgenefosar 93.8 AMUNTINW
At door-to-antibiotic time 8¢l 39 w1t (IQR 28-50) lalumnsnsfuszminsassnagu (p = 0.882)
oeslsfinny nauAsTialduuinaaniily 3 $aluswsnannndt (1,000 mL, IQR 500-2,000 iguiy
500 mL, IQR 300-1,000, p < 0.001) Axieufanuuussvaslsafiunnndt uenaningudsdindngld
vasopressor Wa invasive mechanical ventilation aaningusentiinegeiideddsy (Sevar 61.7 Wiguiu
6.5 wagsosay 81.7 LUy 12.7 a1ud1diu, p < 0.001 Wa@04518019) @2un135ld non-invasive
ventilation (NIV) laluansineiiu (p = 0.810) sunadnsvesrUe dguiesuimvesiuiaguenin (ICU)
U 47 718 Gaway 11.9) InengudeTinlasunissuld ICU geningusentiin (Sevaz 20.0 Weuiiu 8.3,
p = 0.002) szeziauaulsng U kiuanAeiusEnIaeIngy (7 Tu Weudu 6 T, p = 0.444) Tuvauy

[

Ninuiunlufesusulssneruianislu 28 Tu (28-day hospital-free days) LanAefiuse9dtudAy

lnungusendiinilAndsegiu 12 Ju (IQR 5-18) Wiguiunguidedinnien 0 Ju (IQR 0-0, p < 0.001) UanAd

9 -
PIRNITINN 3
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YY) v

M13199 3 WrasveINsiae NMTItadeTugning 15w uaznaansvewUiy WibuguTENING

q

naudeTInuarseninaely 28 Ju

anwu 3791 (n=396) Ho%30 (n=120)  59ATIN(N=276)  p-value

WVANINN89N15ANTD, N (%)

syuumaAuela 213 (53.8) 82 (68.3) 131 (47.5) < 0.001
sguumaAulaaniy 112 (28.3) 29 (24.2) 83 (30.1) 0.281
nIzuaLaen (Bloodstream) 119 (30.1) 44 (36.7) 75(27.2) 0.076
FLUUNUAUDINNT 42 (10.6) 9 (7.5) 33 (12.0) 0.252
Ruilauazdons 35 (8.8) 15 (12.5) 20 (7.2) 0.134
syuusukaTviena 29 (7.3) 10 (8.3) 19 (6.9) 0.765
sruulTEamaIunany 1(0.3) 1(0.8) 0(0.0) 0.303

n153tadBYUgaTINg, n (%)

Sepsis 304 (76.8) 45 (37.5) 259 (93.8) < 0.001
Septic shock 91 (23.0) 74 (61.7) 17 (6.2) < 0.001
1alla sepsis (No sepsis) 1(0.3) 1(0.8) 0(0.0) 0.303
N135NWN
Door-to-antibiotic time (w1%),median(IQR) 39 (28-50) 39 (30-49) 39 (28-50) 0.882
nauansiinlu 3 $alueusn (mL),median(IQR) 1,000 (500-1,000) 1,000 (500-2,000) 500 (300-1,000) < 0.001
N5 vasopressor 92(23.2) 74 (61.7) 18 (6.5) < 0.001
Invasive mechanical ventilation 133 (33.6) 98 (81.7) 35(12.7) < 0.001
Non-invasive ventilation (NIV) 23 (5.8) 6 (5.0) 17 (6.2) 0.810
naawsvaUae
Fu ICU 47 (11.9) 24.(20.0) 23 (8.3) 0.002
syaziauaulssneIua (u),median(QR) 6 (3-11) 7(2-18) 6 (4-10) 0.444
28-day hospital-free days (3u),median(IQR) 12 (5-18) 0 (0-0) 12 (5-18) < 0.001

Jeyarailewanalu median (QR); Teyalanguuanadu n %) | p-value 911 Mann-Whitney U test 1138 Chi-square test
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NAN153LA1Z9 Univariable Cox regression INNITIATIEI univariable Cox regression L‘Wla
yiadeiifienudiniusiunadeTinnelu 28 Ju nuieguasmalifirudiiusiumaideTineenad
HodrAgnieadia (HR 0.99, 95% C1 0.98-1.01, p = 0.489 way HR 0.88, 95% Cl 0.61-1.26, p = 0.479
pdsy) lungulsauszdfuazanmuznisfiann wuiiaaiugfian (Dependent status) finmdusiug

funsdeTingsgalunguil (HR 2.85, 95% Cl 1.82-4.47, p < 0.001) d@uumnunuinduladedesiu

'
a [

IﬂEJE:\TilJ’JEJﬁﬁL“UWWJ']‘LJﬁﬂ’J’]@JL?im(;iamﬂa&l%’mmﬂ’j’l (HR 0.65, 95% CI 0.45-0.93, p = 0.019) TsAudU 9

a v U

Loun w59 wladumad lsalaigess lsadunts lsavaandoniila lsassuuuszam uasnnizgiifuiu

o w a o

unAnses linuanuduiusiunsidedinedsldudAynaia audyaiatnwasssavadduudyey

a aa 1

wuinisUsianuduiusiunsdetinegedidudfn (p < 0.001) lowA MAP < 65 mmHg (HR 2.54,
95% Cl 1.57-4.11) seAvaRduutaaeiiunnsas (HR 2.41, 95% Cl 1.64-3.54) SpO, < 93% (HR 2.10,
95% Cl 1.45-3.05) ag SBP < 90 mmHg (HR 2.20, 95% Cl 1.42-3.39) GL‘L!ﬂﬂ;llﬂzLLHU?N’JWNEULLN‘UBQHW
AnLdo qSOFA > 2 Husuusifiauduiusgaan (HR 3.29, 95% Cl 2.17-4.97, p < 0.001) 589A31A8
NEWS > 7 (HR 2.41, 95% CI 1.38-4.21, p = 0.002) vadgfl SIRS » 2 liflanuduiuseseiifoddny (HR
1.25,95% Cl 0.60-2.63, p = 0.553) A1UNaN13M599N1M03UJURN1S wudn lactate > 4 mmol/L il
Aruduiusasan (HR 2.43, 95% CI 1.65-3.58, p < 0.001) AMufag BUN ffiutiunn 1 mg/dL (HR 1.01,
95% CI 1.01-1.01, p < 0.001) creatinine Tfiuduyn 1 me/dL (HR 1.10, 95% Cl 1.02-1.19, p = 0.018)
ez hemoglobin ﬁamamﬂ 1g/dL é’mﬁuﬁ‘ﬁummL?iaalﬁaﬁ?ﬁmﬁqﬁu (HR 0.91, 95% Cl 0.85-0.98, p = 0.013)
dadesumsitadenasmsnuniifinrwduiusiunadedingaiigafe invasive mechanical ventilation
(HR 5.73, 95% Cl 3.50-9.39, p < 0.001) N15L% vasopressor (HR 4.00, 95% Cl 2.68-5.95, p < 0.001)
wag Septic Shock (HR 3.97, 95% Cl 2.67-5.89, p < 0.001) azﬁauﬁammgumwmmazamL%@ﬁlﬂm

AULEDIRDNITIEETINDE1NATYEIAY F1USULNAININIUDINITAALTD WUIINTITAATDIUTZUUNINLAY

[ 1 1 1 a 1 o

Jaazidudadetosiu lneflanudssienisidetinsiniinausisdsedeiiteddty (HR 0.46, 95% Cl

9

(% v 6 IS

0.31-0.70, p < 0.001) luvagnsiaelunsyuaidon (Bloodstream) dusiusiumnudsadedinniainin

[
o

(HR 1.48, 95% Cl 1.02-2.15, p = 0.040) d@1un13sAniipanszuunAunelaluiinnuduiusiunig

Y [

FeTineehaited ey (HR 1.00, p = 0.986) uanIRInNg13T 4
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A599 4 NanN1TIATIZY Univariable Cox regression aastadefilanuduiusiunisidetinniglu 28 1u

UJady HR 95% Cl p-value
918 (7o 1 V) 0.99 0.98 - 1.01 0.489
LFNE 0.88 0.61-1.26 0.479

TsaUszanfLazaaIun1salNemn

auiulaiings 0.73 0.51 - 1.05 0.091
WU 0.65 0.45 - 0.93 0.019"
Wilaauman 0.51 0.18 - 1.42 0.196
Tsnlnsess 0.79 0.49 - 1.28 0.346
12159 (Malignancy) 1.58 1.00 - 2.51 0.052
Tsasiunds 0.65 0.25 - 1.66 0.368
Tsaviaonideniila 0.77 0.37 - 1.60 0.484
lsaszuulszam 0.90 0.59 - 1.39 0.637
AMzgilAuiuunnses 177 0.79 - 3.94 0.164
donugdienn (Dependent status) 2.85 1.82 - 4.47 <0.001"

FouryndnuasseauafauUdaye

SBP < 90 mmHg 2.20 1.42 - 3.39 <0.001"
MAP < 65 mmHg 2.54 157 - 4.11 <0.001"
SpO, < 93% 2.10 1.45 - 3.05 <0.001"
syavaRduUdyeyz (L Alert) 2.41 1.64 - 3.54 <0.001"

ﬂZLL‘UUﬂ’J’I&IEULIﬁ\T’Ua\‘iﬂﬂiaﬂlfglja

QSOFA > 2 3.29 2.17 - 4.97 <0.001"
SIRS > 2 1.25 0.60 - 2.63 0.553
NEWS > 7 2.41 1.38 - 4.21 0.002°

v a wva
wamimmmmmﬂgummi

Hemoglobin (#® 1 g/dL) 0.91 0.85-0.98 0.013"
BUN (sio 1 mg/dL) 1.01 1.01 - 1.01 <0.001"
Creatinine (sio 1 mg/dL) 1.10 1.02 - 1.19 0.018"
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.................................................................................................................................................................................................................................. -
UJady HR 95% Cl p-value
Lactate > 4 mmol/L 2.43 1.65 - 3.58 <0.001"
A1s7taRBnazN1sINEN
Septic shock 3.97 2.67 - 5.89 <0.001"
N34 vasopressor 4.00 2.68 - 5.95 <0.001"
Invasive mechanical ventilation 5.73 3.50 - 9.39 <0.001"
LLMdﬁﬁﬁJﬁﬂaﬁﬂﬁiaﬂLﬁa
szuumaiumela 1.00 0.67 - 1.50 0.986
syvumaiuaang 0.46 0.31 - 0.70 <0.001"
nszualaen (Bloodstream) 1.48 1.02 - 2.15 0.040"

HR = Hazard Ratio; CI = Confidence Interval/* p < 0.05; ** p < 0.001

fuwdsseiliosseaudu HR Aenaiinau 1 mie; Mudsmnavysenudu HR Weuiungueneda

NaN153LAS1Z3% Multivariable Cox regression waztUadeinuien1sidsddn 91nn15LATIEN
multivariable Cox regression lagti1iuus MOD Score ¥4 3 Uadaidng Model wiauriu TugUae 396 51¢

o w

il events 120 518 ($ovay 30.3) wuihifedassiiviunensdedinniglu 28 fuldedraituddynieada
2 Hade IHu Audusveseendiauluden < 93% (O) waranmugianilunsduiuiainguses1iu (D)
#ady D Aoantuzflenn (Dependent status) fmnuduiusiunsidedingsiianiungy MOD TaerUaedil
antuzilennianudesdensidedinanelu 28 Yugeningtisiifemnauedlads 2,51 Wi (HR 2.51, 95%
Cl 1.60-3.93, p < 0.001) 53a3uAedaey O FAearuduiivetoandiau < 93% FaiAuLdssrionis
FeTinganindUaedisl Spo, > 93% fiv 1.83 11 (HR 1.83, 95% CI 1.26-2.65, p = 0.001) d2ulade M
Aansiilsaugiia LL:fJ’ﬁ]zﬁLLmIﬁmé’mﬁuéﬁumiL?w%%ﬁqﬁu (HR 1.23, 95% Cl 0.74-2.05) uaiéslaidls
sedutudfyadfdednszisauiusudsdu (p = 0.430)

ALEIN15aTUNIYITUIEVEY MOD Model Usyifiuaay C-statistic (Concordance index) laan
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fhefiflanudsagsdonisidedineonainnguiiiaudesinldesiuszansawwoauais wazdl
dnannlunmailUlfiduedesdodnnsesudes a pdnnsosunungnidu iemni 3 Jaduanunsn
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A1519% 5 HaN15ILATIER Multivariable Cox regression: Yadedasevinunenisidedinniely 28 Tu

(MOD Score)

U3y (MOD score) HR 95% Cl p-value
M - 2159 (Malignancy) 1.23 0.74 - 2.05 0.430
O - Sp0, < 93% (Oxygen saturation) 1.83 1.26 - 2.65 0.001"
D - @0nuzdiant (Dependent status) 2.51 1.60 - 3.93 <0.001"

HR = Hazard Ratio; CI = Confidence Interval* p < 0.05; ** p < 0.001, n = 396 318, 37U events = 120 578 (Soway 30.3)

C-statistic (Concordance index) = 0.711, M = Malignancy; O = Oxygen saturation < 93%; D = Dependent status
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atslsimulunisfinentl oglinueuduiusiunisdedinegadideddglunsinmsiedt univariable

(HR 0.99, p = 0.489) @PAAABINUNIIANYIVDY S. Goodacre azAmMy’ way M. Ibarz hazAnz® NP7
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Tsadszddadidauduius fumsdeTislumsfinui 1Hud eudladings (o = 0.009) lsaszuu
Uszam (p = 0.004) wazuwt5e (p < 0.001 Tu univariable) agalsinu miﬁmmé’ﬂaﬁmquummdw
Tungusandinanaasvioudls survivor bias niensiiduasnduildiunisiamuinuiegisdeios
denndoeiunsfinuves P. Nasa uavamey’ 331msillsaanussinldlfifiuanundsstenisdedingn

Sepsis lngnsanlasunissnuvangay dmsulsassuuuszaminuainninlungudeTinuiaeiin

v A

PMNANMUFUNUS AU UENITIINILaESEAUaRduUTY Nz NIanas FENaRDN1TNDUELDIRDNITSNYI
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A0AAABINUNITANYIVDY M. Singer azamz'! Nszylulleny Sepsis-3 11015108 ULUAIVDITEAY
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[y o w A

anauuTyazidunisluinasiddgyfivaueniia Organ Dysfunction
anugmsianilun1saniuiainsused13u (Dependent status) Fadutlade D Tu MOD score

wurduivihwiensdeTiniuduwnsaiigatunisfnudnsly univariable (HR 2.85, 95% Cl 1.82-4.47, p

< 0.001) wag multivariable analysis (HR 2.51, 95% Cl 1.60-3.93, p < 0.001) lnengandsdinddndu
fUnefiflenngefisfevas 808 Lieufungusesdiniflesiesas 36.2 Jaaenndasiunisinuies F. Remelli

wavAnz'? i ceriatric-qUickSOFA (G-gSOFA) Taenuinnisfiewilu basic ADL Smnuduiudiunis

a A

FoTinlulsanenuia (OR 2.34, 95% Cl 1.21-4.52) waynisiiia ADL 101g gSOFA anunsaLiin AUROC

I

97 0.63 10U 0.73 Fegenndoafun1sAN®IVBY P. Sanguanwit uagAug '’ My Dependent status 1Ju

YJad8yiu88asy (aHR 2.27) Dependent status @xviounan1ig frailty @9 M. Ibarz hagaadz® LHug1I
n15Usediy frailty wae functional status 1udsddgiiasvinduuiasgiulunisquadUisgeenand

o w Y

Sepsis i) B. Guidet wazaniz!® Iduansliifiun frailty score finmuduiusegnafideddnyTusasns
AT inludtangeongingeiifnsinde

audusvateandauluden Spo, < 93% Fudutade O Tu MOD score fiauduiusiunis
HedInog1ataauly univariable analysis (HR 2.10, 95% Cl 1.45-3.05, p < 0.001) lngnulunguidedin
Fewaz 57.5 Wisuiungusentinievay 22.8 uasdsnitiudrAaylu MOD model (HR 1.83, 95% CI 1.26-
2.65, p = 0.001) SpO, sazTeaudrIUUNNTBIEITTUUNILAUMelauay Tissue Hypoperfusion
gadunalnddaylu Sepsis ﬁﬁﬂﬂqj Organ Dysfunction auileny Sepsis-3' @anAaiiun1IAN®1993
P. Boonmee wazaniy® finuin SpO, < 90% Wutliderunenisidedindasy (aOR 2.24) wayns@nw
489 P. Sanguanwit wazmnz® inu Spo, < 93% 1Jutladeviunedfey (aHR 3.37) et MOD score
73 3 Jadoidh Model ndaufundeudSuandaulsdu wuinteds O fuultuduiusfumsdeTdaudlid

v v o w

sufuTddey (p = 0.082) FatnaziAnann multicollinearity AURILUS MAP < 65 mmHg wag gSOFA = 2

NduRusAUluTane 5a39Iven @il L Evans wazaaz™ laasureliluiuamie Surviving Sepsis Campaign

31A1 SpO, Uz hemodynamic parameters fiAuFLTUS TUpEN9NATATLMIUIUBNTPIUTULTIVBY Sepsis
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dmsutlade M Aeuzse ulinquidediaddndiudUieusiisgeninngusendined1adnau

($owaz 24.2 \Wisuiu 10.5, p < 0.001) way univariable analysis WukualdudURUSAUNSIEST IR (HR 1.58)

v @ o

usldfsszautsdrAguiiolinsizisiuiuaalusdulu MOD model (HR 1.23, 95% Cl 0.74-2.05, p = 0.430)
HARINANILANAIIIINATISANEIVDS P. Sanguanwit wagany® AnuinuziSadutadeinunedassni

HedAey (@HR 3.67, 95% Cl 1.90-7.09) Auusnaeiiunaziiinanduaugteussdumsanunilineutees

(n = 58, $owaz 14.6) vili Statistical Power livisane vazfinsfinwisadaiudoyaiiies 3 ouuwdd
Pwuieussunnnd anuddgneedinvesuzsdugiusladedesiont sideTinlu Sepsis lisu

n1sduduainnisfnerves V. Lemiale uazanz ' Anuingureuzi590d Sepsis Hens1n1sidedialy

]

lsaneguadesay 36 uag Performance Status Nueidutladevitunedrdey (OR 2.15) wavdaennaosnu

N3ANYIVeY O. Henig wawany'® InuingUheue5eiil Septic Shock ddnsnsideTingningUaeily

[y ]

HuziSatedesay 40 t;li‘ihamL%faﬁﬂaﬁuLﬁmqﬁuLﬁaﬁmﬂmwgﬁﬁmuuﬂwsaamﬂﬁaéfﬂsmmsms%’ﬂm
ﬁﬂﬁmmamWiﬂiumimu@umiams‘?’jaamaq 1YaNaNd MnAAdady M 88021 MOD score 81av b
o a S J v 2 aa = [ a a a = 1
wuudnaeainn1ie Underfitting lungugtheusiianianuidssgenuvannedassinel wewinguae
mL%ﬂﬁma3Qﬁﬁuf“fumwéaqmﬂﬁaﬁﬂiﬂL@NLLazwa%’mﬁmmﬂmi%’ﬂm W LATUIUALATSIASNEN TV
lvin1snauaueie Sepsis wnni19a1ngUen3leg1aliluddylunisedidn nanfegUlienguiienalyl

v 1 v a o a P @ 1 ) ¥ %}
wanseNsndaaulusrezusn uinduiinsanlulsansinsmassulsnd vibainisazeedade M 919
danaliuszdfiupnudesvesdUisussdill sepsis sndianuduass uareralugnislisunssnui
a1t useluiieanelunaUiuR deunisastiade M 1TsanudAgnalulinuasuaIuYBIkuUIIaes
wazn1sunlUlUseleminnepdineg1slasnie

A1 qSOFA > 2 1usiviunedifidn HR gegalun1s3asizii univariable (HR 3.29, 95% CI 2.17-
4.97, p < 0.001) agvioudsUszdnsnwlunisseydUiendeudesgs ogalsinunisAnyives B. de Groot

wazang' NafiunislugUlegeeny (e1g = 70 U) 99w 1,123 518 wudn qSOFA uaziaATeiledu 9 i

[
aa v

A1 AUROC Liles 0.55-0.68 lunsviunaniside®in 28 Tu dliiuinesesdewmaiifidediinluggany

Yy

€

Wesnlilamiledsdadeiams wu frailty wag functional status FsapnndesnunsAne1ves OT. Ranzani

'
a

uazanis'® finudn gSOFA finnuiladnludiegsengidl Sepsis sivlioranainnisszygiieiianuides
gefle¥evay 30 d1w3u SIRS > 2 Alinuenuduiusiumsidedin (p = 0.553) Wazifinananuligaus
s neslugigeeny esndUasdwlug (Fevaz 93.2) 81 SIRS > 2 agudd 33 R. Serafim wavnniz™
Tauanaliliiuan SIRS Criteria fivadindAnlunisviiuenadwsves Sepsis Lﬁaﬂmﬂﬁmmhqumﬁm@
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A1 lactate > 4 mmol/L Hanuduiusiunsidedings (HR 2.43, p < 0.001) @eARSBIRUUNUMYES
serum lactate Iugﬂuz biomarker U84 tissue hypoperfusion Al B. Casserly wazang® laadurgld
ag9ATaUARUlUUTUNUDY Septic Shock wonani BUN ‘1’7iLﬁwﬁuwuLﬂuﬂaé’ﬁﬁwuwﬁﬁzﬂumﬁmeﬁ
univariable (HR 1.01 sionsuiiuda 1 meg/dL, p < 0.001) @aaAaesiun1sAnYIVee D. Dilger wazAmuy’

Anu31 BUN galludadriuienside?indasy (OR 1.03) lawasioudieniglanneuaznisviniiiing

¥
a IS

UotludasoneNiin1sindaguuse &3 S. Nakagawa waganz? wuil AKI A0 Sepsis AuRUsHUSNTT

nsdeTinniiuTuegeiiivddny Insnnsludisasegninisinuvesdaiianaseguds

AUN1TIN®Y N151Y vasopressor Wag invasive mechanical ventilation Husviunefdian HR G
Tun1531A31294 univariable (HR 4.00 Wag 5.73 Auaeiu) FIannasInuLuINIg Surviving Sepsis Campaign

14 A o v 1% . . . I = 1 ail’
294 L. Evans tazanz'® nualinisly vasopressor kag mechanical ventilation 1uLA3oU%AM
JULII8S organ dysfunction agalsinnu duusmantlazvieufsmnuguusivedlsauinnindutadeides
7u¥ia33 A1 door-to-antibiotic time 7iliwanAaiusEMINEDINGY (39 WT, p = 0.882) wanslifiiuin
a wa . P ° Y ) = 20 & w

MsUJURMY sepsis bundle fiauaiae @annneIiun1sANYIVed L. Tancharoen UagAug™ Ml

1 = =

g189Aud A veINsIieUTrus iz auwaziuvisiilunisandnsin1sidedin wag HC. Prescott

23 v a o [
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o
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lsangnuaninmsuuiniuegsaiaue
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warn15ANEIv8 F. Remelli wagamz 2 AWu31 G-gSOFA § AUROC 0.73 3L#AL#iud1 MOD score
UszAnsamluszaunlndifesiunIesdieninuianzdmivdgeens wasiiteldissunidfyfoniny

Seudglunau)ia Weennns 3 Jadeanunsausudiulaniely 1-2 Wil Fanunzanegadedmsuwnun

26 &

aniaunigUidI NN denntediulalauakuzad J. Kellett agane” N5eUINATellaAnNTeif

YASOTHON MEDICAL JOURNAL @ Vol. 28 No. 2 (May - August 2026)



@ glAsILIVES

: , YASOHOS_MJ2824488
U 28 auuhl 2 wgen1AN — Bl 2569

Tuunungniduasiimiuseuite 1olasinss wazlifesfannanisnsianeiesufifing ieliaunse

[y

PlUTITl AR5 S luan WA DU NTT DI ARAIULIA AL NS WENT

49911AY0INISANEN
= - a I = 9 o a .
fvaeUsznsnasiansan Ysznisusn iWunsfineinuudoundsainlssweiuiatien (single-
center retrospective study) @senaiiteinnalunisuimaluldiulseainsdu Usen1siiaes 19 all-cause

. I v & W ° | A Aa A Y a vy a M v DR A
mortality {uradnsvan liliaiunsassyanvnnsdediniunasels sensinay llawengUiend

'
[ 1 o w 1

o qa a ¢ = 1 J = P a
ANFIANI5TI8%3IM (DNR) 89NINNTIAATIEN FID1IAINARDNITAAIUNG UTENITNE LASEAIAE DY

Aodmnuithenzisddunisfnuilroudnates (n = 58, Soaaz 14.6) Vil statistical power liiiigawelu

[ [

nsvaaeudade M laglaniziliodinsiznsiududiulsdu Jsoraluanngivinlvdads M lufssedu

1 ¥

Hedfyneadif (HR 1.23, p = 0.430) wanA1sa1nnsdnyenedesifidndrugUisusisannnin uagly

a v

MUBILAYINU 1W831AT189% MOD score wWianususuussam wuanllade D SiludrAgyvsedd (p = 0.044)

'
[ o & v 1 [ Y o w = 1

Tuvrazidads Muwag O duudlduduiusduni1sidedioumtudesedudodndy f9u19Linan

<

(%
[ Y 1

multicollinearity szwinednUsiazdostasuauindiod1s fatun1sanelusuianfidvuinsiogng
Tnajniuesfvioyadiasusnddiasufuazdisusumiudidyuesiiads M 1EF8du Ussnnsaadie
MOD score §adiaaldfun1snsavasuaitugnsias (external validation) ludssinsnguduneudiay
ilUTdegsunsnatslunianddn Faonadesiudolauouuzyes M. barz wasame® Auuziliiings

TauwaEnTINEUIAT YW EHAT NS TINzauanzdmTuLaeeil Sepsis

GRAl

q

v
4 I a IS

n1sAnwladerinungnisdedinngly 28 Tuluguiegeegnasduinfaelulnungnidu
lsanguiaassndnsuseasd auasvenll nudnsnsdetiinnngly 28 Juegfisevar 30.3 3ngUaeaens

(218 = 60 V) NasdeinAniolunseuaidion 311U 396 918 lngllengwdy 74.4 + 9.9 U uavunasfinide
= I = = a % = = = Y aa | o N
Inulsefgamesruumaiumely (Segay 53.8) WislUIsuliisudnuugnieedidn Ardyayiudn #ans

! IS

MMl TR wagn1sSnwsenInnquidedinuwassendin nuauuand1seg1eliludiAgylu

<

'
= [y [ 1

vaneiuls lnenduideTindaanuiulainaindt dnsin1smelagenin mnuduiiveseandiaufiniy

[y |

SEAUARFNUTY YL UNNTBININNTT ATWUN qSOFA Uay NEWS g4ndn seau BUN Uag lactate g4ndn

Y

i
v v
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Fetinnnelu 28 Yueghadudase wuin MOD score Fausznaudie 3 Jade laun n1silsausds (M -
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o

'
aa o 1 % =
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Abstract

Introduction: An enlarged lymph node in the neck is a condition found in the visible area and can be
palpable from the early stages. It is found in all age groups and may be a leading symptom of many
diseases. Therefore, it is important to diagnose the cause, which may be caused by Infection, Benign,
Malignant, Autoimmune disorders, as well as medications and iatrogenic causes. Therefore, collecting
data to determine the incidence of enlarged lymph nodes, identifying risk factors for lymphoma to
help plan treatment more accurately, quickly, and safely.

Objective: To study the incidence of enlarged lymph nodes in the neck, the pathological effects of
patients with enlarged lymph nodes of unknown cause, and the risk factors for developing lymph
node cancer, to use the obtained basic information in planning patient care at Warinchamrab Hospital
accurately, quickly, and safely.

Methods: A Combined Retrospective and Prospective descriptive study was conducted on patients
presenting with cervical lymphadenopathy of unknown origin at Warinchamrab Hospital, comprising a
retrospective descriptive study from January 1, 2019 to November 30, 2024, and a prospective
descriptive study from December 1, 2024 to July 31, 2025. The data analysis results were analyzed by
the researcher, who then checked the completeness of the data and processed it. Descriptive statistics
were divided into percentages, averages, and standard deviations. Inferential statistics include chi-

square and multiple logistic regression.
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Results: A total of 560 patients who underwent cervical lymph node surgery were included in this
study, comprising 230 males and 330 females. Reactive lymph nodes were the most common finding,
accounting for 38.0% (213/560) of cases (70 males, 143 females). Tuberculous lymphadenitis was
identified in 25.0 % (140/560) of patients (51 males, 89 females). Malignant lesions were found in 28.6%
(160/560) of cases, including 102 males and 58 females. The remaining 8.4% (47/560) consisted of
other non-malignant conditions (7 males, 40 females).

Conclusion: Patients with enlarged lymph nodes in the neck of unknown origin are found at all age
groups, leading to several other diseases. From the data, it was found that patients aged 11-30 years
are most commonly found in the reactive lymphoid hyperplasia group, and in the 31-50 age group,
caseous granulomatous are most common. Patients over 60 years old are most commonly found in
the Lymphoma, metastasis carcinoma neck node group, and the risk factors for cancer are men, over
40 years old, nodules larger than 2 centimeters, and if enlarged lymph nodes are found at the
supraclavicular site. It was found that there is a cancer risk of up to 3.2% it is crucial position a quick
biopsy. Neck, supraclavicular, and submental positions show that the parasitic effects are caseous
granulomatous. All of these basic data will be used to provide information and plan treatment to
achieve accurate, rapid, and precise diagnosis for the maximum benefit of all patients.

Keywords: Cervical lymphadenopathy, Lymph node biopsy, Risk factors of malignancy
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281413An1L NaNSANBITIAULANAI93IA A, Franzen LazAny?
DL. Reddy waganz'' ffinwina lymph node biopsy TugUqe 211 578 Fanudrannnduduniae
metastatic carcinoma 383831178 lymphoma luvaziinguseslsalifieuss (benign lesions) wurdu

caseous granulomatous 11n91gn "

(%
o A

nnmsdnwtadeidesionniunzdsieiundes nuinnaneilonadssionndungiis
innndumendleia 2.0 wh negthefionguinnt 45 3 fianudssionaduuziiennninguiiongiesniy
45 T f 5.8 W Feengadsiifiarudsdelsaudeegi 57.0 U vl lunwujiRiseauanugnues
Tsanzids (prevalence of malignancy) #i¥esay 0.4 Tuftheengiiosndt 40 T wasiiingetudedosay 4
Tufthsengunnndi 40 U uenanil Hadeidesiumavestounuin Aoudiivuelugind 2 wufns
sgflanuidssrielsnnzidegedia 9.3 wih Waifisudufeuiifivunadnnii lnsvuefeuadeditnmuindy
uz59087 3.6 louRluRg 13 aenndedfiun1sAnyives HL. Gaddey wazamz® nuindadeidvandnsie
TsruziSefio Avie egunndn 45 U uasdeuiidvunslvg

Tumsfnwieuduiusseninsiumisesdeutundesiinolalaglinsvavmuaznana
WY1339871 WUI19981IALUU caseous granulomatous lymphadenitis Wuiéfﬂaaﬁqﬂiuﬁnmﬁma
(cervical region) luvauriilsausiEesauinmios (lymphoma) wunniigaludiunianielnvay
(supraclavicular region) @sfisSovaz 80" ognelsiniu 91nn15ANWIVEY M. Ingolfsdottir waz Az '
NU1199813AUTUAINDLNANENTINGILUU reactive lymphoid hyperplasia mm?izjm el surmlanile
ran$ Sl udesielsrumseesiieddny Tnosumimimsidowielsrums segere Uinaddennsslnsans
(submandibular region) F0dsannnindiwntaduds 3.5 Wi sesasnRedunianiielulanfides

- N

1.5 Wi pudessielsnuzisavziingaiunuenguesiae uinidunade yngaergileniainseslse
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WUV caseous granulomatous b wnndFenasiianuddyuazingfalsasouiindos (tuberculous
lymphadenitis) 1ilunsitadenenlsaigus®

uruny e ayn Tsame1uiaiutsu nuitheiiddgmdemiiniesiieelalaglinsvaive
Wudwauann widslimesinnssiurudeyaialyu nueny nansiavmensinet wasd adeidssesnns

va o

a 3 | [~ = | (v I~ ] QI 1 a o dll % d’lj Q’lj a
Walsaugiseogrudusvuu JIdTedeamiadued1edadn msideiiesiusindeyanugiuynaiiaziin
Uszlavigegasargiiswazunndily wedrdeyaluussendldlunismauny idwuzid waslu
wwnstunssnegtheldeggndeasiivssdnsamselulueuian
IngUIzaIAluuide
d' = wa 6 a 1 go’ = d‘ aa Y1 1 g = d‘
1. WiefnwgUanisainsiinagdendiniiodfineln HanamesIng1vesUledeutnde
AolaflinsuaNYe)
2. Anwtaduidssani1sn1sAnNEIS VDI aNLLAADY
A5aLHuN15398 (Method)
UITlATUNTOYAYINAINAMENTIUNTRNTUIATETIUNTITE ULy TN uas T
Janinguasvsnil Tui 29 worAnieu w.e. 2567 {I3e5uniudeyaainiyssilsugiienlasunisinm

Y

HIAnN1zsaNdvRsnaalalinsvanmng Tulseme1u1adnsudisu sendneduil 1 unsieu w.e. 2562
= o o v = P v o v v o v N vee v
fedudn 31 nsngrau w.e. 2568 IngtdeyannnvssilsugUlstuiindeyaasuuiuiindeyany@nwla
Y & A o | a ¢ v = U o g °o a 2 v I3 2 v
auienludgmsimgideyaiomanuduiusaely dndunmaiuteyamunuunesunisinudeya
Joyaniluainngusined e loun me 81 wazuunn fuesieulivaeiine Nae LN mesIne
nshiesnwuasiumenisdsseUsludalsimenuanfunmdanznesinuusisaiiesnwsely
¢ o/ v . . .

bNUNNIIAALYI (Inclusion criteria)

1. gheniinedeutdivdesinelalaslinsivanve engdaue 1 Jauld Mdrsunisine w
L5aMe1UIa3uTIIIU SERdneiun 1 unsian we. 2562 feiudl 31 nangiau w.a. 2568 (agldignisiiu

4 =

Uoyau sz INITUUUTIUTINTIIMIUA %150 total population sampling) Faftheassesiiteyaluniyseiloun

Y

aa

Asuiuauysal Uszneuse Usiavaly suinvestou wasinistufingiamsidedelsaniuszuy ICD-10
way ICD-8 9 nsruvasaumaAvadlsaneIuia lusunsunyseideudidnnsedng (Usunsu HI : Hospital
Information Program)

2. r{{{haﬁiﬁ%’umiﬁm%unfasiamfﬂmﬁaaﬁmimaawm wazdasouinaedinelnesnunsau

waziinsdenstuLleng dImeniions3tadelsAnn s e NuHUNYADILNLTINGIUIATUTITIY
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\nauein1sAnean (Exclusion criteria)
1. fhefinane dinervuilereudivdesiulanansivlidnu ssuseavidenvesmaneslile
2. fheiinanendivevestullesomividesnaeiiaa Mldudiinas uuanswauniviuiiedinauy

nM3lAT1evidaya (Data Analysis)

a

Toyaf 5T lunwide loun e 81g dunianay YuIATeINoU HANTIINNNLIZINGT A%

Y

1%
¢ v A

lviesgideyalaeldlusunsudusaguaeuiiames uuan1simsnzt dell adfidanssaun (descriptive

a

statistic) laun 91w Sesay AnafeuazdiulewuuuInsgIu adfeyuu (inferential statistic) laun
chi-square, multiple logistic regression IUiLLﬂiNﬁWL%ﬁ]EU SPSS for Windows Release 22.0
3Y5IIUNTIVY

nsAnwitlasuniseudiidnudeyaguieainanenssun1siatsuatesssuniduluuywd

driinnuasisaguiminguasusil Yuil 29 wgadneu 2567 (@uiilasaniside SSJ.UB 2567-11.009)

NaNISANEN
= S v ] S | o Yo Y a o

nsfnwiliigredeswviaedeelan binsuawn b SumsdalulsmenuannTugisu 53 560 e
Jumene 230 518 (Feway 41.1) inands 330 518 (Sevaz 58.9) {Urefiongtiesfianfeowmeviy 1 U
p1gUINNanfaLnAndeey 97 U ogwae=S.D. Wiy 41.22+19.98 U (Rang = 1-91 V) ¥130187H16n
Wngareaiy > 50-60 U 59w 94 518 (Seuay 16.8) 589a311A9018 > 20-30 U 911U 90 518 (Feuaz16)
YNoYNUHFATReIanAeYIey > 70-91 U 91w 47 518 (Segay 8.5) wazditeny 0-10 U 31wl
48 519 (Souay 8.5) UAAIAINITINN 1

M19197 1 AaUENwrYeIEUIswawmINmA (n = 560)

219 @) LRSI - 1w 918 (Sowaz)
¥ W
0-10 28 (5.0) 20(3.5) 48 (8.5)
11-20 26 (4.6) 44 (79) 70 (12.5)
21-30 20(3.5) 70 (12.5) 90 (16.0)
31-40 15 (2.7) 55(9.8) 70 (12.5)
41-50 32(5.7) 48 (8.6) 80 (14.3)
51-60 46 (8.2) 48 (8.6) 94 (16.8 )
61-70 33(5.9) 28 (5.0) 61(10.9)
71-91 30 (5.4) 17(3.1) 47 (8.5)
33U 330 (58.9) 230 (41.1) 560 (100)
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vpvsteNt IvEpsTinuIInfianfie wu1n 1.0-2.0 wuRiuns $1uau 323 18 (Sovaz 57.7)
FOIB9HAD VWA 0-1.0 LUURIAT 91U 141 918 (Fopaz 25.2) Wazauin 2.1-3.0 WwuAmes 31 71 91y
($ovay 12.7) Ingvuaiinutiesiianie 3.5-5.0 wufuns S1uau 25 19 (Fevay 4.9)

Frumlsvesdeutundesiinelafinunfiaafio usimaine (cervical region) $1uru 535 518
($ovaw 95.5) uvndundusesTsalaidrouss (benign lesions) 256 18 (Soway 45.7) Talsareutiundos
(tuberculous lymphadenitis) 138 518 (Sovaz 24.6) LLazﬂEquiﬂmzL%& (malignancies) 141 518 (Sovay
25.2) Musmisiinusasasnfe Unawmiolnuai$ (supraclavicular region) 3713w 20 318 (Sesay 3.7)
wadualsaremiumios 2 318 Gavaz 0.4) uarlsauzie 18 518 Gegas 3.2) dmduiumiaiinaldana
(submental region) WU 3 318 ($esag 0.5) Ferimuafunduseslsali$ouss uasdunsitnutiosiian
Ao U3hadldanssingans (submandibular region) 1uau 2 518 (Seeay 0.4) wusduseslsaliseuss 1 9o
(Soway 0.2) uazlsmuzids 1 518 (Govay 0.2)

nansnsIamamesinelungusesTsnlsidreuss (benign lesions) wuvian 400 1o (Gosay 71.3)
Inenunme reactive lymphoid hyperplasia mﬂﬁqm 17U 213 579 (Sewar 38.0) sosmeuAonguinlsn
TIRIGIC R (necrotizing and caseous granulomatous lymphadenitis) 593 140 518 (Sovaz 25.0)
Kikuchi lymphadenitis 20 516 3oz 3.6) tijone (necrotic tissue) 6 318 Goway 1.0) ilosenvasnuszam
(schwannoma wag neurofibroma) 6 518 (588ag 1.0) non-necrotizing granuloma 6 18 (Soway 1.0)
LLazﬂﬁjmaﬂIiﬂM%WﬂLLiﬁu 9 (leuA pleomorphic adenoma, lymphangioma taz early granuloma)
§1U 9 e Goeaz 1.6) wanifunnsnadi 2

A1519% 2 ANWULYRINANUIMADY (N=560)

AMANBL IuIUAY (Fo8a2)

?Ju'msiauﬁ']mﬁm (%.31.) Benign Tuberculosis Malignancy 39U
0-1 55(9.8) 36 (6.5) 50 (8.9) 141( 25.2)
1.1-2 165 (29.5) 83 (14.8) 75 (13.4) 323 (57.7)
2.1-3 30 (5.4) 18 (3.2) 23 (4.1) 71(12.7)
3.1-5 10 (1.8) 3(0.5) 12(2.1) 25 (4.4)
33U 260 (46.4) 140 (25.0) 160 (28.6 ) 560 (100)

ANLMUIVDIRBNUAD

Neck 256 (45.7) 138 (24.6) 141(25.2) 535(95.5)
Supraclavicular 0 2(0.4) 18 (3.2) 20 (3.6)
Submental 3(0.5) 0 0 3(0.5)
Submandibular 1(0.2) 0 1(0.2) 2(0.4)
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.................................................................................................................................................................................................................................. o
NANINNYI5INGT Benign Y18 (5o8az) nee (Sovay) swGevaz)
Reactive lymphoid hyperplasia 70(12.5) 143 (25.5) 213 (38)
Necrotizing granulomatous lymphadenitis 47 (8.4) 80 (14.3) 127 (22.7)
Caseous granulomatous Lymphadenitis 4(0.7) 9 (1.6) 13(2.3)
Kikuchi lymphadenitis 0 20 (3.5) 20 (3.5)
Necrotic tissue 1(0.5) 5(0.9) 6 (1.0)
Schwannoma , Neurofibroma 1(0.2) 5(0.9) 6 (1.0)
Non necrotizing granuloma 0 6 (1.0) 6 (1.0)
Pleomorphic adenoma , Wartin tumor 2(0.3) 2(0.49) 4(0.7)
Lymphangioma 2(0.3) 1(0.2) 3(0.5)

Naﬂ’limaﬁmwwm%’iwmﬂdmLﬂumﬁﬂwuﬂgwum 160 918 (5088% 28.5) Wumrrﬁqm‘flumju
Metastasis carcinoma 97 518 (fegaz 17.1) 509a3u1A0ngd Lymphoma 63 518 (Sewaz 11.4) ngy
Metastasis carcinoma WUL‘fJumj:aJ Poorly differentiated carcinoma mﬂﬂ‘ﬁl’qm 36 518 (5988% 6.5)
Adenocarcinoma metastasis 20 518 (5eway 3.6) Undifferentiated carcinoma 11 518 (Saway 2)
Metastasis papillary thyroid carcinoma 11 578 (58ay 2) Moderate differentiated carcinoma 4 318
(508@z 0.7) Round cell tumor carcinoma 4 318 (59wag 0.7) Well differentiated carcinoma 3 518
(5o8az 0.5) Adenoid cystic carcinoma 2 518 (588ay 0.3) Malignant round cell melanoma 2 518
(§oway 0.3) Metastasis CA breast 2 5% (§oway 0.3) Neuroendocrine carcinoma 1518 (588ag 0.2)
way Dermatofibrosarcoma 1 518 ($o8ag 0.2) uanesanisned 3

mﬂmiﬁﬂﬁs’ﬂumjm Metastasis carcinoma WuU131 Primary organ of lymph node metastasis
1191U8M Lung carcinoma mﬂﬁl?j{ﬂ 27 578 (S08az 3.1) T998911ADNIAN Nasopharyngeal 14 §1¢
(Fowaz 2.5) Thyroid 11 918 (Fo8ag 1.9) Unknown primary 10 518 ($9ay 1.7) Laryngeal 9 518 (Fovag 1.6)
Submandibular 6 518 (5oway 1) Tonsils 6 518 (3pway 1) Breast 5 578 (598ag 0.9) Oral cavity 4 518
($9vag 0.7) Stomach 2 579 (3e8ag 0.3) Cervix 1 579 (5888% 0.2) Esophagus 1 518 (598ag 0.2) uaz

Spleen 1 518 (59882 0.2) LAAIAINITIN 3
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M13197 3 WANNYIFINGT nqu Malignancy

NaN1INeN33INe Malignancy ¥ (Sowaz) ngs Gowazy)  s7u (Sovay)
NonHodgkin, Hodgkin Lymphoma 41 (7.3) 22 (4) 63 (11.4)
Metastasis carcinoma

- Poorly differentiated carcinoma 30 (5.4) 6(1.1) 36 (6.5)
- Adenocarcinoma metastasis 23 (4.1) 7(1.3) 20 (3.6)
- Undifferentiated carcinoma 7(1.3) 4(0.7) 11(2)
- Metastasis papillary thyroid carcinoma 3(0.5) 8(1.4) 11(2)
- Moderate differentiated carcinoma 3(0.5) 1(0.2) 4(0.7)
- Round cell tumor carcinoma 1(0.2) 3(0.5) 4(0.7)
- Well differentiated carcinoma 3(0.5) 0 3(0.5)
- Adenoid cystic carcinoma 0 2(0.3) 2(0.3)
- Malignant round cell melanoma 0 2(0.3) 2(0.3)
- Metastasis CA breast 0 2(0.3) 2(0.3)
- Neuroendocrine carcinoma 1(0.2) 0 1(0.2)
- Dermatofibrosarcoma 0 1(0.2) 1(0.2)
39U Metastasis (fo8az) 61 (10.9) 36 (6.3) 97 (17.1)
5701 Carcinoma v 102 (18.2) 58 (10.3) 160 (28.5)

Primary organ of lymph node metastasis

- Lung 10 (1.8) 7(1.3) 17 (3.1)
- Nasopharyngeal 13 (2.3) 1(0.2) 14 (2.5)
- Thyroid 2(0.3) 9 (1.6) 11 (1.9)
- Unknown primary 8(1.4) 2(0.3) 10 (1.7)
- Laryngeal 7(1.3) 2(0.3) 9 (1.6)
- Submandibular 4(0.7) 2(0.3) 6 (1)

- Tonsils 4(0.7) 2(0.3) 6 (1)

- Breast 0 5(0.9) 5(0.9)
- Oral cavity 3(0.5) 1(0.2) 4(0.7)
- Stomach 2(0.3) 0 2(0.3)
- Cervix 0 1(0.2) 1(0.2)
- Esophagus 1(0.2) 0 1(0.2)
- Spleen 1(0.2) 0 1(0.2)
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i

Lﬁaﬁi”lLLuﬂmuﬂ&jmmqsuaag’jﬂawiauﬁﬂLwﬁaaﬁﬂaimﬁ’umamaammm%ﬁmm Wu31 JUeanTae
918 0-10 U waznquisudaieny 11-20 U drlngiasranuilungu Reactive lymphoid hyperplasia
mﬂﬁqm 399A9UPABNGY Necrotizing caseous granulomatous lymphadenitis Falsasentimdss)
wazlsm Kikuchi lymphadenitis LARIRINIaT 4

M13197 4 uanadeyaUSeuiiuangvasiiedeulriodinelaiunansIananesine

’li’NmEg Reactive Kikuchi Necrotizing Non Hodgkin Metatasis 394
@) lymphoid lymphadenitis & Caseous & Hodgkin Carcinoma 31U
hyperplasia & Non granulomatous Lymphoma Neck node fowasz

carcinoma lymphadenitis

0-10 38(79.2) 5(10.4) 4(8.3) 1(2.1) 0(0) 48 (100)
11-20 45 (64.3) 10 (14.3) 15(21.4) 0(0) 0(0) 70 (100)
21-30 47 (52.2) 12 (13.4) 23 (25.6) 4 (4.4) 4 (4.4) 90 (100)
31-40 24 (34.3) 5(7.1) 32 (45.8) 4.(5.7) 5(7.1) 70 (100)
41-50 14 (17.5) 4.(5) 29 (36.3) 13 (16.2) 20 (25) 80 (100)
51-60 32 (34) 3(3.2) 18 (19.2) 13 (13.8) 28 (29.8) 94 (100)
61-70 6 (9.8) 4 (6.6) 11(18) 20 (32.8) 20 (32.8) 61 (100)
71-91 7(14.9) 4(8.5) 8 (17) 8 (17) 20 (42.6) 47 (100)
U 21(33.8) 47(8.4) 140 (25) 63(11.2) 97 (17.4) 560(100)

Uadudswonsiluusiswondnndemuitnareiilon1adeauinningwdaia 2.15 Wi (Risk

(%
o A

ratio 2.15) kar@1gu NN 45 U 1@anndn 4.89 i (Risk ratio 4.89) Yuiaseutvmaesiilau1nnii 2
WURLLAT LHEUINNT1.72 Win ( Risk ratio 1.72) WaRIRan1s199 5

A1519% 5 YadeideemenisilungiSewoudnnies Univariate analysis (n = 560)

AMENEME Wiavin ETER Souay Risk Ratio  95%(Cl
LA e 230 36 6.4 215 1.32-3.51
W 330 24 4.3 1
91y () > 45 245 48 8.6 4.89 2.57-3.51
0-45 315 12 2.1 1
YWINGBY (WURLUAT) > 2 52 9 9.1 1.72 0.90-3.29
0-2 508 51 1.6 1
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i

YaguidssronisidunziSsdauinndesuuy Multivariate analysis wu31 inayneillaniaides
WINNIEVEEEN 2.0 111 (OR 2.0) Uazengunndn 45 U 1deaannnda 5.3 111 (OR 5.3) vuiaseudmies
AMUINAIT 2 LURUAT 189NN 1.4 1 (OR 1.4) LAAIAINITIN 6

A1519% 6 YadeidesranisilunsiSwondumies Multivariate analysis (n = 560)

AMANEY OR 95%Cl P-value
LNAYNY 2.0 1.167-3.61 0.012
9NN 45 U 5.3 2.74-10.32 <0.001
YUIAABUNINAT 2 LHURAUAT 1.4 0.65-3.31 0.355

(1 vangia [neavegatusauieu)

32190d

[

aonUndesdntndfgylunisindulaziidndaluanUaousiudaloudiau (antigen) 910

o

gosmasluilowe (extracellular fluid) Tnevhlusiouiivdosdautans (peripheral lymph nodes) fietl

Y

Anluszduléduiianls (subcutaneous tissue) avanansnadmuldidedinnglniu lunsnwfod win
wuiiontundestadanelu 2 e uarhifvunanasnislu 4-6 §Unii vieldguadlasauysal
(completely regressed) Aelu 8-12 &Uav unndarsiansaninimanisnidansiatuiile (lymph
node biopsy) Tnglamzegedslusedifivuiadeulpuinnit 1 wudluns fadesiieszfangulsnuzids
(malignant) uazngulsafeudniauiiawnsylau (granulomatous disease) wiI1N151A1EAARIBLTNEN

(Fine Needle Aspiration: FNA) az18u3suviladne uavssasuinldnansiafilddaau nisvimidaduile

1 o
o I (Y

soutwmdetoanyianun (excisional biopsy) Fedinaduninsgiugedn (gold standard) Lielilanis
Afadelsnfiniueu (definite diagnosis) lastaniziloasdungulsauzse 19U uziSesondnmndos

Gl < 1 . . P [ Y =] LY v
(lymphoma) #391z15952821NINT2978 (metastatic carcinoma) Lesanidurinanisnvasnsie 19657
nsLAnAMzUNINgoU (morbidity) wazdnIINIT@LTIN (mortality) 6in

1NNSANYINANTIININETINe e tenaumdesiaelalaglainsvanvg Md1suns

[%
Y o Y

HIARLINEN1TINAEY l wnuNy A AN L5IMEIU1aITUTIIU Navua 560 518 eduunmunguengly

1 o 1 1

M15199 4 Wuan gUaelinga9ey 0-10 U waznguisiudaseny 11-20 U drulugasianuilungu

q 9

Reactive lymphoid hyperplasia 1nniign Andudesas 79.2 uazdosas 64.3 AIUa1AU F998U1ABNGN
Necrotizing caseous granulomatous lymphadenitis (Tulsafandnaes) nuiesay 8.3 wazsovay

21.4 guaau wazlse Kikuchi lymphadenitis wusasay 10.4 wazsovas 14.3 auaiau>®t
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=l

HanTIIMINe1InelugUiedey 21-40 U viseusvuinsieglg wungulsayin Reactive
lymphoid hyperplasia mm?iqﬂ Andudesas 52.2 wavSouas 34.3 mua1AU ssaaNABNaY Necrotizing
caseous granulomatous lymphadenitis Wusasag 25.6 uagiosaz 45.8 15a Kikuchi lymphadenitis wu
Sovez 134 uavioray 7.1 ngulsauzsmuriin Metastatic cardnoma 58z 4.4 wa Lymphoma 3aeay 4.4°

nauEUneTseny 41-50 T viieTunansau nansaanawe SInefiwuinniigafengu Necrotizing
caseous granulomatous lymphadenitis AnluSeway 36.3 se9asunie Metastatic carcinoma Seway 25.0
Reactive lymphoid hyperplasia $agay 17.5 uax Lymphoma oea 16.2 Ssmanisinuildenadasiu
M89UYD9 EA. Ozkan wazans’ sanfemsailutssmalngvedsseiuiaivas finungulsa Caseous
granulomatous lymphadenitis mmﬁ?jﬂuﬂﬁjmmq 15-60 U Andudeway 55.5%°

nauEUe%29018 51-60 T 3ongurgeeny NanTIIVNINEFIMeTinuanilanfengy Reactive
lymphoid hyperplasia Anidusouas 34.0 s09a911A8 Metastatic carcinoma Saeay 29.8 Necrotizing
caseous granulomatous lymphadenitis 5eag 19.2 Lymphoma $ogay 13.8 waglsa Kikuchi lymphadenitis
Yovow 3.2 Twmamsfinuiaenndestussnuvedlsmenuiaings fnunamamerdinelundgueny 45-
60 ¥ 1flu Lymphoma $pway 18.5"* daufthedienguinnit 60 3auly wuifiu Lymphoma nnfigni
Sovay 48.0'° 99983U1AD Metastatic carcinoma $98az 9.2 uazdonAAoINUNITANEIVBY EA. Ozkan
LazAnEs! TnsREansIatuLEereutaes (Lymph node biopsy) TugUae 185 518 Uagnuwana
weonsinendungulsruziEanniian Sosas 66.5 Taewuilu Lymphoma snnilgaiesas 615 uazsesasunie
Metastatic carcinoma $ogag 45.0 FaiinssgyingtiAnisalveslsaiinuunnsnsainiile 20 Jreudinga
wu Lymphoma létfee! Tnedadeidesveanisiiia Lymphoma Iu{]a@ﬁuﬁmmé’uﬁuﬁ‘ﬁumiﬁﬂL%a

Epstein-Barr virus (EBV) s3ufiun1izgilquiuunnias (Immune deficiency) lagianizlunguuseina

q

v @

MdsiaunagyszansntaniugnaTygRiauazdsaudi (Low socioeconomic status) uan N
aamé’mh"m']mwumaﬂaawmmaﬁwqqﬁwu Non-Hodgkin lymphoma tJulspuzissiinsranuldves
agslsfiny nan1sAnwiiianuuandaenmsnerouniiues A Franzen wavamy? LaEII9Y
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Abstract

Background: Osteoporosis is a significant public health problem among middle-aged populations,
particularly health personnel with prolonged sedentary work. The Osteoporosis Self-Assessment
Tool for Asians (OSTA) provides a practical screening approach for resource-limited settings.
Objective: To assess osteoporosis risk levels and analyze associated factors among middle-aged
health personnel in provincial health offices, Health Region 10.

Methods: A cross-sectional analytical study was conducted among 337 personnel aged 40-59
years from five provincial health offices, selected by proportional stratified random sampling.
Osteoporosis risk was assessed using the Osteoporosis Self-Assessment Tool for Asians (OSTA
index) = [0.2 x (weight — age)], dichotomized into low-risk and moderate-risk groups. Multiple
logistic regression with Ridge regularization was used to identify associated factors. Statistical
significance was set at p < 0.05.

Ethics: This study was reviewed and approved by the Human Research Ethics Committee of Ubon
Ratchathani University. All participants were fully informed about the study details and provided
written informed consent prior to participation.

Results: Most participants were female (71.2%), with a median age of 46 years (IQR 11). The majority
(84.9%) were classified as low risk and 15.1% as moderate risk; no high-risk cases were identified.
Multiple logistic regression analysis revealed no statistically significant associations (p > 0.05). Tea
consumption showed the strongest trend (Adjusted OR = 1.31, 95%C| = 0.97-1.75, p = 0.093).
Conclusion: The majority of middle-aged health personnel in Health Region 10 were at low
osteoporosis risk. Findings provide important baseline data for bone health surveillance planning.
Future studies using DEXA scan or Dual-energy X-ray Absorptiometry as outcome measure and
larger sample sizes are warranted.

Keywords: osteoporosis, risk assessment, middle-aged, health personnel
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fegnavmualunisAnwdiuu 337 au wadldiBnsduinesnauuuuisdunudngdiu (Proportionate
stratified random sampling) 4U4a1139%in LakA quas1vsll 106 Au A3aviny 67 AL ulass 55 AU
$1UNLT30Y 63 AU WATYNATMIS 46 AU InausiAaln TeA yaainsynUssaniuTRauludinanu
as13aguimin waguami 10 Bidrdndszandundadeasau filiflseviernufinismasing
fidawasonsasIarumuILiuYesnansegn Wy makdansegnlusiiniionaiinasoAnumwy
yosnansgn, §iflegluraeergsening 40-59 U lusasarivhnisifudeya, awnsadeasuazney
wuvasuaulishenues wagduseuinsiunmsAnwiriunaduieluenaisiugen (Informed Consent
Form) inawin1sdnoen lein yaansiléunisidadennummdindulsanszgnnguudineunisidis
nsAnuagiivseiinisdutieBeteiiinadennnnaguaaifouvienssuiunisadianszgn i
Tsalomei3oss lsawmmurianuaulsld Tsausds srdsduussmusniifinadensegn wu orafiesosd
Wuszezaiuy, am%ﬁé&msﬁm‘%dﬁuwmﬂmmw‘hmsﬁﬂm wazlianunsalideyalansuniu iy
#1Ugrim1enisiagu n1sua w3edgminiadanafisuniuanuaiuisalunisdeans lnedauwussu
UsgNaunig 81g e 51819 @01UAINNITaNSa SEAUNSANYT srezan1sudRauludiinau
a1571500g 1sAUsedndn BMI UseiRnisvaadsednieunaueiy 45 U msldeesiuwealnsiau (Estrogen)
Usgifnseunsunailulsanssgnuiunienszgnitnainlsansegnngu Uszifinsegniin n1sesnddanie
n3gUYv3 M3huueanesed 11 nun thdnan msuilaalusiu dnuasuald unaiden Snuvagaui

UHUR Mslasusasinn N15R3I3ARNTBY BMD (Bone Mineral Density) kagfawlin1u A seAuUAIY

= PR
desveannglsanszanniulu 3 seeu fn Yunand g
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insesfiauaznafiususiadaya

Tduuuasuany $1u7u 4 dau 26 FF1n11 wUU Checklist fiknunsnsaaeumEnsadauiion
Taegnssanndl 3 v léan 10C 0.67-1.00 uaznaaouANudesilungunaaes 30 Au A1 Cronbach's
alpha 0.76 - 0.78 Usznouniy

1. Foyariall: ang e msAn amummnsassa el dvdn diuge stesansUfdRo

2. Useiguan: lsauseddin mavuauszdieunauety 45 U n1ssidassuuduiug Usein

AsouATy Usedinsegniin nisldsesluuealnsiau

A

3. NOANTTUAUAIN: NITFUYNT Anas1 Auy nwnl ddaau n1sustaalusiu dn/uald uaaiges
N50NANIINY NSFULEILAR

4. M3Usziiiunnzidedsng OSTA: Auwiaan 0.2 x (Umidn kg - 91y U) wualu @ (>-1)

]
a

Fesuunang (-4 g -1) LLazLﬁmqa (<-4)
adaildlunsiszidoya

1. adAanssasun (Descriptive statistics)

1.1 YoyallenmnIn UsENaume 1A an1unInausa seaunsane) 1sausednid seeeainis
UftRniludinauasisuauimin @) mavmedszdufouneuey 45 U maindaiRafuszuuduiug
nsldsesluuealasiau UsyiRnseunr (Ban/ansen/flany/desan) weidulsanssgangunienszgniin
nlsAnseanngy UseiAnseaninainanenseaniusizuns viewmeiinseaninudlingvang Usein
nsfusnglanasinoes wisldsusunsadlelauviauussmumwiadaus 5 fadniusotuduludy
srevUIUNT 3 Weu N13guund nsnadosiuLeanased 91 muwl thdnan nisuilaalusiiu dn
waznaldl upaldoy n1seenfidenie dnvnsnuiufoR nsldfunasunn Lagn1snTIadansas BMD
Annevideyalasnisuanuasanud uazievas

1.2 Joyaidausuna Usenaume s1ele sseviiaimsujianuludinnuassaavimin @)
Anwideyalasmamanade dudsavuinasgiu lunsdiideyainisnszasuuuliung dhuauese
Asfseg Wesiudlng? 25 wag 75

2. afiAeeysy (Inferential Statistics)

2.1 Anngimuduiussenindadofifinadenzideanszgangu yrainsinansauludiny
asIardnn wnguaInd 10 :1eduUs Taevhnisinses mnuduiudidesiusenineiauusdase
Lwiazé‘hﬁ'umwL?imﬂiz@ﬂwqu JAI1EAY Univariable Logistic Regression Lag51891uA1 Crude OR
wsaugmudetiudesas 95 Fudsiikunasfismunanmsinseiidodud eflmuddamandin

gni g yImsent Multivariable Logistic Regression $1841up1 Adjusted OR Uagdmananaiesiusaeay 95
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'
¥ aa a a

2.2 psgvidayanigadmiaanssaun (el Sevar dsug1u IQR) wazadinseyuu 19 Multiple

Y

[

Logistic Regression 333U Ridge Regularization (L2, C=0.1) wiie¥an 15Uy 9@ sparse Lag complete
separation mnmsﬁlﬁwumjwﬁmqﬂ fmuaseRuTiuddT 0.05
A3YTITUNTINY

nMitedldfunisfansauazeyifainanenssunisaiesssunsideluuyed wninetde
guasws il vanelavluduses UBU - REC - 132/2568 Yuililususes 17 waadnieu 2568 Juvaneny

16 WoFRmeu 2569 Jiinsumidennauldsunstuasneasduntaranndluluduseunaudnsiunside

NANTIANYA

MnnsAnwnguiiegaduyaainsasisuguludiinnuasisaguimin lwaguaimd 10
11U 337 AU HANITANYINUIY NGUAIBEITINIY 337 AU LA (Fauas 71.20) v (Fauas
28.80) aanunmansasniign (Feuaz 74.20) s0sa31 Ao lan (Fovar 19.90) szAUMIANY WU
flanroseAuinaes (Fovaz 64.70) sesasnie seivdiyaninGesas 26.40) uarelfladeusioiieon
11nN1 40,000 Um ($eway 41.84) fem1sneit 1

M13197 1 SnwarveINaUiieg1e (n=337)

foyaily 1Y Souay

el

1. 918 97 28.80

2. e 240 71.20
d0UNINNITANTE

19 250 74.20

2. Tan 67 19.90

3. 1813579 15 4.50

4. wie 5 1.50
SEAUNSANE

1. Usquey w3 218 64.70

2. Usggayl 89 26.40

3. Usgugyen 5 1.50

4. sysutulguinu 1 0.30

5. sedutullsenfnen 14 4.20

6. ouUIaya/ Uszmadlethsindndugs 10 3.0
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................................................................................................................................................................................................................................ ©
Foyaily 1Y Souay
seldiadedaifiou
1and1 10,000 UM 22 6.50
10,001-20,000 un 39 11.60
20,001-30,000 um 63 18.70
30,001-40,000 um 72 21.40
11NN 40,000 UMW 141 41.80
selfiads (Median, IQR) 38,000 (22,000)
srgzamsuuanuludinauasisauguiamia @) 16.74 (11.09)
A51471 2 Uizi’ﬁqmmmazmsmﬁauuﬂaamaéwmEJ
Foyaly 1Y Souay
TsaUsed167
1. 1ddl 276 81.90
2.4 61 18.10
(lRwswAns) N1svualszInaunauaty 45 Y
1. ldwnenmuausednfounsueiy 45 U 189 78.80
2. wevuaUszdnfounauay 45 U 12 5.00
3. linsu/laisey 39 16.30
(awrzwandle) nssdaiRefuszuuAuiug (n = 240)
1. lsdipg 185 77.10
2.p8 23 9.60
3. linsu/lisey 32 13.30
nsidgasluuiedlnsiau (Estrogen)
1. liagld 327 97.00
2. 1ngld 10 3.00
UsziRasaunia (Ban/anse/iana/fasann)
weldulsanszgnnguvsanszaninainisanszanwgu
1. 1aidl 318 94.40
2.4 19 5.60
Uszdnnszaniinannaniznseaniusneuns visiaell
nszanvinudlainsuame
1. lail 329 97.60
2.4 8 2.40
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............................................................................................................................................................................................................................... o
Hoyavialy U Sovaz
Uszdfnsiuenglanasfineeanialasusnsailelay
wiaduussmuvuass 5 Tadndusesuiululussey
LIAIUIUNTT 3 1RDU (WIBLABULYIN)
1. 1l 335 99.40
2. 14 2 0.60
msgqu%i
1. ladgu 319 94.70
2.4u 10 3.00
3. LAYEUUAGNUAY 8 2.40
MsAsasfuLeanaged
1. laifiy 188 55.80
2. hiu 149 44.20
AUGvashuASRILDaNaTDs
1. 1-3 aSe/deu 25 7.40
2. 1-2 Ju/duam 97 28.80
3. 3-4 Jw/dUan 19 5.60
4. 5-6 Ju/dunm 6 1.80
5. iy 1 0.30
6. lins1u/lisey 1 0.30
Mshu (¥ viden wiguas 1udiu)
1. laifia 152 45.10
2. hiu 185 54.90
AUBTUMSALYY/SU (1 the Wiy ¥ 1 81e Ui
240 JadanT (8 paud))
1. <1 whe/5u 150 44.50
2. 2 v/ 24 7.10
3. 3 e/ 3 0.90
4. >4 We/3U 5 1.50
5. lainsu/lssey 3 0.90
n1sann (1 ¥de viguas Wudu)
1. lalfly 152 45.10
2. fiu 185 54.90
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Hoyavialy U Sovaz B
AMNELLNSANYY/AU (1 midae Wiy o 1 dae YSua
240 $1addns (8 poUT))
1. <1 e/ 150 44.50
2. 2 v/ 24 7.10
3. 3 M8/ 3 0.90
4. >4 Me/U 5 1.50
5. linsu/laisey 3 0.90
ASAUNIN
1. laidly 104 30.90
2. hiu 232 69.10
AuElunsANnIWI /3y
(1 g WAy nun 1 628 YSuned 240 ua. (8 eoud))
1. <1 e/ 115 34.20
2. 2 v/ 76 22.60
3. 3 e/ 22 6.50
4. >4 Me/3U 19 5.60
mMshuthanau
1. laifly 198 58.80
2. hiu 139 41.20
USuanisaudisaay (saulaan/drsaausanalsd/luan
WU 187) 3187UAN “USNns (Hadans)”
(1 nszUoq 330 Hadans 3o 1 I 500 Jaddns)
1. <165 fiadan3/5u (~A3ansUas) 99 29.40
2. >165-330 Uaaans/u (=1 nzdeq) 35 10.40
3. >330-660 Uaaans/u (=2 nzUeq) 3 0.90
4. >660 Haaans/u 2 0.60
nsuslnalusiuvasinuieswavzall
(Uunasuziinly 1 5u Feaosldsulsiu 1 ndu do
twtings 1 AlanSusaty
iy ntmiting 50 Alanda Aaslesuldsiu 50 ndudeu
1. laiigawe 183 45.70
2. LNEIND 154 54.30
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Usuraunrsustaasinuaznaldly 1 dUand

1. 1-2 Jw/dai 72 21.40
2.3 - 4 Ju/dUni 127 37.70
3.5 - 6 Ju/dUun 44 13.10
4. Suusemumniu 91 27.00
5. ldSuusemuiae 3 0.90

USuraunsustaasinuaznaldly 1 dUan

1. 1-2 Tw/dUai 72 21.40
2.3 - 4 Tw/dUa 127 37.70
3.5 - 6 Tw/dUa a4 13.10
4. Sudsgmumniu 91 27.00
5. laiSuusemulae 3 0.90

USuraunssuusemuamsiduaaidey 1wy uy nanduen
Uy vsevandntaites duie undd 9 Ta (Vevde

W Parmesan) wang Wudu Tu 1 &Uanii

1.1 -2 fw/dant 155 46.00
2.3 - 4 Ju/dai 101 30.00
3.5- 6 Ju/dUni 32 9.50
4. Suusgmunniu 34 10.10
5. ldSuusenmulae 15 4.50
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A3 3 NgFinssun1seanmaINIuuasIdedininaau

v @ ° v
%aaa‘w'ﬁ:ﬂ JTUU ERIGH

=

o w A8 o o ' o a oo g v vy & &
N1998NNTANNTY 13D Nﬂ’lil,ﬂaaul‘lﬂ’ai’]&ﬂ’]&l W aVI’]ﬂ%nﬁiuvmﬂ‘Wﬂﬂﬁ]LGML%”J‘UU TYLLIAN

As9az 10 - 30 w1

1. 1-2 fw/dlav 120 35.60
2. 3-4 Fw/dUami 92 27.30
3.5 Sudulu/duani 25 7.40
4. deunin 1 Tw/dlavi 61 18.10
5. lalimetan 39 11.60
N15A329AAN5Y BMD (Bone Mineral Density) Usz3An15n529A20%UILUUYR2a0 520N
Taogidieavgy
1. lsivme 244 72.40
2. Ay 93 27.60
dnunznuiiujln
1. UN8UBNBIANT IUNYUDNDIAT Lﬂuﬁﬂwmzmiﬂﬁﬁ’amuﬁéfm ponuanan Uil Lile 57 16.90

Wivdeyavsousyaueu 1y numagwn n1shianuralassnsuenanuil nsasiiui {Jusu
2. iunmeluerns Wunuadvayuiisndunishugauivihawrieddnnudundn laewdy 280 83.10

v A

N3TUIUNITUIMIIANITHAUTEaUUNElueAng W 91ugIN1T NUNMIRuLas T 1
ninensynaa [udu
nslasundaunn (nseenlusundnnsau 9 929 7.00-9.00 U. agnstiogIuasUssunm
15 - 30 w1¥ dUmviaz 3 TufeduuNzEw)
1. ldiilgane 127 37.70

2. 1 Ngane 210 62.30

M19197 4 wansUsEiiusEAuNIzdsansERnNIuYeIYAaNsas saguisnatsauludineu

A15150U4aVTIMIAN LUAFUAINTA 10 fe OSTA

% o ° v
‘UEJﬂ;IJaVI’J‘l‘lJ MUY EDRIGH

mﬁ’u,ﬂmu,?iaqmz@nwgu
1. (@96 (OSTA index > -1 ) 286 84.90
2. A@psUrunans ( OSTA index -1 & -4) 51 15.10

FTAUAISIHEINTTANNTU
HANFUTEIIUMEY OSTA index nulngudiegeiesar 84.9 aglunduiden Sevay 15.1 aglu

nauLdgIU NN waglinunguidesas
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nslinneitadeiiiinatenizidenszanu
TnediuvsidnglnagndndeninnuanisiieseiidestunasaudAgmisnadn wuin e
futnanis msvunUszdieunoueny 45 U msindaReafussuuduiug UsziRnszgninainanne
nszgnUTIzU Wielneiinszgninusilsimauanvg mstiun avadlunsiiue/Au mstiuniun s
thdnau msuilnalusiudisame nsldfuiaman Sauduiusiusedunnzdonsegnwgueeied

WedAgyn19add (p-value<0.05) ail MsAndendkUsidnglinanisanneeladafniuudsuaniuns

nelandn events-per-variable oAIUANAINUETYTVRIANUTENUNGADTRA

HaN15ILATIEY Simple Logistic Regression wag Multiple Logistic Regression WuU Ridge Regularization

(L2, C = 0.1) Tngmsarvaudadeineitewas wuin Wifidudslalungudiegnanianuduiusiunny

\deanszgnnuedaildudrAgynieadia (p < 0.05)
g9am (1.31; 95%CI 0.97-1.75, p = 0.093) Fauwdilifiduddguaiinvuildundilngs p-value

a a 6 o a Y v Ao v @ 6 =
$1971991 5 ﬂ'ﬁ’JLﬂi’]%‘Wﬂ?LLUiL(ﬂEJ’JLLEWGDLL‘LJTW‘V!“UE]Q{j‘i]*’\]EJV]Mﬂ'J'maMWUﬁﬂUﬂTJSLﬂﬁlﬂﬂigﬂﬂWEu

[

IN519N

Tun35197 5 Tnen1sauiian Adjusted OR

Uady Crude OR p-value Adjusted OR p-value
(95%Cl) (95%ClI)

LI 1.37 (0.69-2.75) 0.370 1.14 (0.83-1.54) 0.400
nsraaUsEddieuneuaty 45 U 0.50 (0.06-3.96) 0.511 0.93 (0.81-1.11) 0.349
nstdaLRgtusEUUAUTLS 0.83 (0.24-2.91) 0.772 0.95 (0.77-1.20) 0.619
Usedfnseaniinainanenseaniussune vise  0.93 (0.26-3.28) 0.911 0.97 (0.78-1.25) 0.778
wedinsegniinuillavsruanivg

U 1.79 (0.96-3.35) 0.069 1.31 (0.97-1.75) 0.093
AsRLnIuH 0.97 (0.51-1.85) 0.932 0.98 (0.72-1.31) 0.921
nsAuthmay 1.45 (0.80-2.64) 0.223 1.16 (0.85-1.60) 0.327
nsuslnalusAu 0.85 (0.47-1.55) 0.605 0.92 (0.67-1.24) 0.607
MslasunaIan 1.02 (0.55-1.89) 0.945 1.04 (0.76-1.39) 0.834

Ma8LAR: Adjusted OR Usuadesudstomnlulinna Tneld Ridee Regularization (L2, C = 0.1)
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aAUsENa
nsAnwIATItnud yeainsanssaguisnanauluddnauaisisaguimin waaunmg 10

dulvg (Fevar 84.9) aglunduidein uazsesay 15.1 aglunduidssliunaisniuinge OSTA azviou

Y 1 | a

Inguiegedlngfadissduanudssislsansegnniuegluseaui wiiiageglugitongMisuiinis

q

[ '
= U =

gusdenianszgn Mellonallesnnainngumed1aluyaainsansisaguidannuiiiugunim dnisdni

Y

De

U3Msqunw wagiingAnssuduaiugunmunnniniszunsialy dwalviaunsnantadoidesunssenns
finatesiunmsgapdeinanseanld nan1sAnuilaenadasiu LK Koh uazans’ uay P. Wang uazans®
Fe31891u1 OSTA annsaldfinnsesusznnsionaneulueideldedediussansam wassinwudiioglu
nguidesindudadiugduuszensmlu’® Suduinlungueny 40-65 U OSTA fiA1 AUC = 0.815

(95%Cl: 0.804-0.825) azvouarumuizaulunisididunsasiiasnnsasluuSuninineinssnds n1sily

(%
Y

WunguLdesgs (OSTA < -4) anallasainnqudiegialuymrainsaisisaguiidauiaiuguainas 8nv

aneinde 46 U Seripudnetios @ennaediu XB. Pan uazany’ Mnuinguidssguinnuludgeensannni 65 1

o w

HANTSILATIZYNS Simple wag Multiple Logistic Regression lidnusuwuslanidudfynisa

o

DD
=3)

o

(p < 0.05) LLﬁdwmsﬁmsnﬂ%’jﬂ5%131'%%%’81‘7{ﬁmmé’uwuﬁ‘ﬁumwL?%&Jﬂiﬂﬂsz@ﬂwwasiwﬁﬁaﬁw IV
add uinadanalildnineanuidademaiulidnadenisiialsn mnudetaazvieuteadiinues
dnuwazUsrrnIuaznseenuUUNSAn Usensusn nguiegsiioglunguidssuiunansiidios 51 51
Anidudoras 15.1 vesianun dawalifdmnaaia (Statistical Powen) Tunsasamaruduitusanas
TaglamziloTinseiseuuudiassmiands Ussnsiiaes ngumeeaduypainsansisagudstinnag
LazANUATEVTNGILUgYA MG Fe01aiingAnsTuanauidss dawalininuunnanaszninanguiites
(Healthy Worker Effect) uanaINd n1siudeyanisuuuasuniugsoiaiin Recall Bias wag Social
Desirability Bias #vanvdsnaliruszanaenuduiusanas
wimsismazlinuanuduiusessiifoddymiaada udldusuusida Adjusted OR g
fign (Adjusted OR = 1.31; 95%Cl = 0.97-1.75) 3s919asviounurlduvesnuduiiusiinaslisy
mMs@nwdiandy nalnfidululdfearsunuiu (Tannin) wazlndiusauissialusenaduivueaiden
meludld Mlvinisgeduunadouanauiiouilnalutfinugs© danduiensdnlvglumsfnsadal
PuvlsiiAuiuag 1 e Feenalsiifiemeiiozdssaremnumuituresnanszgneg1stalou nansanw
ﬁqaamﬁé’mf"fumamwmaaﬁuﬁwuiﬂwamawwma%uag'ﬁwﬁmﬁm U3unal LagsegaInIsuilag

1NNNINNNSANLNEIDE1FE
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e Suualiuanuidssgatuiu (Adjusted OR = 1.14) wingndgeasfunguiifinadeasiolsa
nsggangugandfvislurimdmuauszduieu wilunsAnwmadsilinuauunnssesditedidy
o1alesnngusiognsdnlnaifegluionounmauszdiou dwaliiszdusesluuealnsautianunsn
fudamsamenseanld ehliamuusndsesmiudssssnitanadslaidaau aenndosty CJ. Rosen!!
fiszyilunguisnananu (40-59 U) mnuuaninsvesnandsanssganguszniamadslidaiou esan

gosluuealasiuluaniivneununuszdnpeudilinistesiunsaaievesaadnszgnleeg
Y o o =
Yadnfinvansinm

sUsuunsfinwwuuniadnvinsldainnsaasuanudumegdunalduenain insesde OSTA
< ‘ﬂ' Y = ag 1A A aa o o = =2 % [y
JuinIesilednnsesnnuibes dldesedieidadelsansegnnulagnse faty nan1sAnueagriousyeu
ANNEBINNTINTTEUTUNITAALIA NMsAnwIATilasldNsnTIainaurwinIansegnaae
DXA $31fUn15AAAULUY Cohort Liteduduniuduiusideanve waglunguiiag1aninnisdine

o w

° A a = A o v o g v a ¢ v v Ay
Nugniaudeainsegnniugaidiuiutesinn (3.3%) vilimsinngiiuusvatetdadviivednia

e e

o a

Aumdamneada asiinsAnulunauimegenfiduiugianudeaannduie iumamisadatunis

a ¢ 7] [T . . & aa N Y Aa ] Y
AATIEY agtunsLY Ridge Regularization WWwisnisivungauiudenaind rare events LAKAANSAIS

Y

Anuieauszdnsz i uenanideyadinuuuasuaiu fuUsiungRnIsugunIn Wy n1suslaa
A A Yo a a < ° o = a a
LATBNAU ﬂqﬁlmiULLaflLL@@ LLagﬂqﬁUiiﬂﬂI‘Uiﬁu LUUﬂ’]iW@UﬂWﬂ’]@HﬂﬂEﬂm@ULLU‘Ua@‘UﬂWNL@Q BIDNAUBDAR

211N159931 (recall bias) ¥Sawu Information Bias

#3UNan153Y
yaansanssaavisnanauludtnaumssaguimia Wnaun1wi 10 99w 337 au dlngy

(Fewar 84.9) aglunguidsanimuinaat OSTA index linuladelaniianuduiusegaideddgymeata

1o [ !

(p < 0.05) nan1s3dulutoyaiugruniandmsun s sz uasduaiugun mnszantungy

q

Fovieu drinnuassaguiminAIsaliun1sAnnsednie OSTA index Tuyaainsany 40 Yyulueeis

<

Jussuu uavdsoiiansaa DEXA scan lungudssiiunastuly n1sfnwlusuianmisly DEXA scan

[ Y =l
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UNANED

wanmMsuazmaua: M1suRduiAsuglisuusa (Mild Traumatic Brain Injury: MTBI) 1un1izgnidudiny
UogluwnungNAuTadls eI uIaguwL N15nTIengsdnauiiunesanes (CT Brain) daudidAglunis
pTInuATzideneeniuanesfiFainisnsinuegusiiu eglsinig msdsmmalaglifinisdnnsesd
winzauneiinnszaldineuaznsduiassdlaglidniu

Tnguszasd: efnwianuynuaglssianyesnuiaUnAfinuainnsnsa CT Brain Lagsyyladedi
pnuduiusunsnuanuiaundsnanlugrsuinduiisuelisuuss (Mitd Traumatic Brain Injury:
MTBI) Alssmeunaauidanssgnnvnseuiu Sminveuunu

25n15ANEI: NN1TIFBTINATIZRULUUIDUNSS (Retrospective Analytical Study) Anwiainnwseiiou
fhefildsumsideduindnisuiniuidsuylisunss (Glasgow Coma Scale 13-15) angdaust 15 Tuly
Lagl#3Un19m579 CT Brain Mlsanenuiaauifanssgnswnsyuin sewineiudl 1 unsinu 2565 G 31
Suneau 2567 SIuTIndayasinUsdase laun e 01y nalnnsuIaiu 8INswaZeINISLERYINNARTN
lsaUszdnd wagUseianslden Aiasegideyameatiangsaiun Chi-square test, Fisher's exact test Uay
Multivariate logistic regression W3ouUsyifiulsvansamveslunagomiuitldlas ROC uag Hosmer-
Lerneshow goodness-of-fit test fvunsedutadfvsadad p < 0.05

wansAnen: fUaefidunusinisfinurionn 440 18 Huimamedosay 58.6 numuAaUniainns
#5799 CT Brain 81 518 Anidudesay 18.4 (95%Cl: 14.8-22.0) AuAaUnATinuLssfianfe donoenls
Houauesiuszuinuosd (Fowar 65.4) sesnsunfeidoneenldiberuannstugin (Fevay 60.5)

Heneanluiieayes (Segar 35.8) uazidonsenmilaidouaueitugsn (Sevay 27.2) Inegiiuieuas
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56.8 WuAURAUNANINATY 1 wiinsaufy Jadefifinuduiudedaditeddynisadfsenisnumiy
AaUn#ly CT Brain Tumsliasizviateduds laun auRmnsadnseueus (Adjusted OR = 2.15, 95%Cl
= 1.27-3.65, p = 0.004) LLazmqﬁaaﬂdw 60 U (Adjusted OR = 1.78, 95%Cl = 1.06-3.00, p = 0.030)
Tagluimafinrmanunsolunissuungiasngudsdusedumnals (AUC-ROC = 0.673, 95%Cl: 0.604-
0.740) Aunadnsnendtn ldnunsiidaniessuudssan n1sdesie wsen1sidedin uavUleiosas
99.5 fipzliuu Glasgow Outcome Scale = 5 7 1 \deu

a5U: gtRnsndnseusudiuazengiosnin 60 Yiluldeifinuduiusdassronsnuanuiinundlu
CT Brain Tufthe MTBI Alsaneutaguwy wilunasziiniuanansalunissuungvionguide el
seduUunane (AUC-ROC = 0.673) HadefiseyldlunisAnidenafuteyaidessuiiivsslovidens
HaLILuIMInsinauladensia CT Brain Mmunzanduuiunvedlsameuiaguvy deaaslaiunis
pyraseumNgndasluinanii (prospective validation) Aeutiluldassluneu iR etisannisds
nsrafilaidufunarannnudesanmslasudlngliideusd

Adadny: MsuinuiiAsurliunss, lenaisdnenfiumesaues, Jadufiianuduius, Tsmeuiayuey,

AMTUIALAUNAT Y

Abstract

Background: Mild traumatic brain injury (MTBI) is a common emergency condition encountered in
community hospital emergency departments. Computed tomography of the brain (CT Brain) plays a
crucial role in detecting intracranial hemorrhage that requires urgent management. However,
performing CT scans without appropriate screening criteria may lead to unnecessary healthcare costs
and avoidable radiation exposure.

Objective: To determine the prevalence and types of abnormalities detected on CT Brain and to
identify factors associated with these abnormalities in patients with mild traumatic brain injury (MTBI)
at Kranuan Crown Prince Hospital, Khon Kaen Province.

Methods: This retrospective analytical study reviewed medical records of patients diagnosed with
mild traumatic brain injury (Glasgow Coma Scale score 13-15), aged 15 years and older, who
underwent CT Brain at Kranuan Crown Prince Hospital between January 1, 2022, and December 31,
2024. Independent variables included sex, age, mechanism of injury, clinical signs and symptoms,
underlying diseases, and medication history. Data were analyzed using descriptive statistics, Chi-square

test, Fisher's exact test, and multivariate logistic regression, with model performance assessed using
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the area under the receiver operating characteristic curve (AUC-ROC) and the Hosmer-Lemeshow
goodness-of-fit test. Statistical significance was set at p < 0.05.

Results: A total of 440 patients met the inclusion criteria, of whom 58.6% were male. CT Brain
abnormalities were detected in 81 patients, accounting for 18.4% (95% Cl: 14.8-22.0). The most
common abnormality was subarachnoid hemorrhage (65.4%), followed by subdural hemorrhage
(60.5%), intracerebral hemorrhage (35.8%), and epidural hemorrhage (27.2%). Multiple types of
abnormalities were observed in 56.8% of cases. Multivariate analysis identified motorcycle-related
accidents (Adjusted OR = 2.15, 95% Cl: 1.27-3.65, p = 0.004) and age < 60 years (Adjusted OR = 1.78,
95% Cl: 1.06-3.00, p = 0.030) as factors independently associated with CT Brain abnormalities, with
the model demonstrating moderate discriminative ability (AUC-ROC = 0.673, 95% Cl: 0.604-0.740).
Regarding clinical outcomes, no patients required neurosurgical intervention, referral, or experienced
mortality. At one-month follow-up, 99.5% of patients had a Glasgow Outcome Scale score of 5.
Conclusion: Motorcycle-related accidents and age below 60 years were factors independently
associated with CT Brain abnormalities in patients with MTBI in a community hospital setting. Although
the model demonstrated only moderate discriminative ability (AUC-ROC = 0.673), these findings may
serve as preliminary evidence to inform the development of appropriate clinical decision-making
guidelines for CT Brain utilization in MTBI patients in community hospitals. Prospective validation is
warranted before clinical implementation, in order to reduce unnecessary imaging and minimize
radiation exposure without clear indications.

Keywords: Mild traumatic brain injury, CT Brain, associated factors, community hospital, head injury
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3. nysudoufihefildfunsnaenssdaeyinmosatesilsmenuiaauifianssgmsun Uy

\nauainsAnaan:

1. nvszfougtiediinsunduifsvehuiunisuinduguusedietezdu (Multiple Trauma) 7
91AKAR D TEAUANUSENG

2. esdeufUeitiivss Rmsindauendetiseelsrlummsnownh wu iewnaues vieenidenaouan

3. ysslvugUiengndsisluddsimenuiaduneuldsunisasivenaisdnsuiiinesaues

¥

Y
4. nysudouUlenideyalunvszdeulinsudnludundidusonisiase

6
o

YBULVAVDINIITINY

[

n15398

a

X = P = ~ v A v ow Y] | v A
tilvautwnlunisinw lawn msfnwiainnesaideugiiendisunissnuse nineiud
1 UAFIAU W.A. 2566 D9 31 SUAL W.A. 2568 (Szaziian 3 U) InerdunisAneuseuiieoudounda anu
NUNNITANIAWIUNITALNUNS I Iﬁd‘wmmaamLﬁﬁ]‘wazquumzmu DILNDNTEUIU TINTAVDULAY B9
Wulsaneruiasluuue 120 e THusnmsusennsius nenszuluasiunlnalAsst e pvaunnuLay
v W a ¢ % P Y A v ] 4 A Yo aa o 1 oa 2 A
Jrianudug wasainulssring mefinwaiundieargasus 15 TAuluilasunmiladeindinsuinaudn
Asweliigunss (sWefiade ICD-10: S00-S09) waglasunsnenysdrouilmoTaued (39arinan1s 87.03)
P < ° Y ) PRy & ) a Y 1 v ™)

NS TIEUAINTZENTIVN T dmTUAUiUIANw Ao fuUsBase laun Teyanily (wa, 91g)
nalnMsuIAkY eIN1skareINIsHanmAaiin Toun Aeuuu GCS usniu UseiRnmsgandead sveziainis

aodead onmsondou ensUeAses Msanududendundu dyanuneadnvesnglvanfsusunn

Y

o a o

dyanenatnuainslvandsyegiuuen 9NNMINIsTUUUSTEMIaNIET 910590 wartayalsnysydndn
waznslden @wnunisudsivenion erdundnion lsaruiulaings lsawmnu Tsalaneaess Tsn
#U) Faulsma lun wannsmsaa CT Brain (Wni/Anuni) vdavesmufinUnfifiny wasnadnsmendiin laun
M35ulIsnw srevaueulsmeIuIa MSawe NMSHIFANSEUUUSEEAT kasnsidedin MsuTIusa
foya AuvnsededUisanssuuansaumelsmetuia tngldsia ICD-10: S00-509 wazsarimanis 87.03
NNussIIEeUNAS MSAAEeN wariusIusdoyannvsuleudidnnseling (HOSXP) wayszuu PACS
(Synapse PACS) Imﬂiﬁﬁl,wuﬂuﬁﬂsé’fa;ﬂaﬁshumimnaauqmmwimr;lilf?fa'rmy, 3 YU (A1 Content Validity
Index = 0.92) wagnaaoutirsaslugUae 30 18 Amnuissserinsdtufindoyaialag Cohen's kappa (0.82-

0.96) TayanavuagnUnUadimumesiaUsei g miun1side
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sdanldlunsinneidaya

mMyinszideyaldlusunsudniogumeada Usenousie adfdanssaun: Joyaananmuans
Wuswiuuerievas deyadeinamanadudeds + dudsnvunnsgiu viesseguuasfidomelnd
ASATIEIRA USRI b Chi-square test, Fisher's exact test, Independent t-test 938 Mann-Whitney U
test AUANUMIZEN A1UINAT Crude Odds Ratio War 95% Cl n1siaendiuusidnguuuiiaeenis
ipszvinaneiiuls: fulsdaseiifianuduiusfunadns (CT Brain AnUni/Unf) egreditedifymng
afflum AR TeisuUsIReIRsedu p < 0.20 gndaidenithguuudiass Multivariate logistic regression

w¥ouRuULUY Enter method LiiaAruaniladuniu (confounding factors) wagA1uans Adjusted Odds

'
aaa

Ratio Waz 95% Cl AMMuUAITEAUTYd1AYNISEiAN p < 0.05 Usztiiuuszd@nsn mussnuuingssnig
auannsalunissauwun (discrimination) Haua1fudilélés ROC (AUC-ROC) wazAudonndeq
(calibration) 78 Hosmer-Lemeshow goodness-of-fit test

n133An15Yayagvne (Missing Data Management): Iuﬂizﬁﬁwuﬁagawﬂiué”;w‘%aﬁmm

va v o a

Tawdauludinusnandumnonisinsed Bvesdunisnsiaasudounduiuvseiisuduatiunse

Y

Toyanantuiinlilussuvansaumalsangiuia (W wWisuisuiunarmiiavaduiunainuids

I L4

lsane1uia) weBuduaigndes mnldaunsaduduliasduiindudeyagamie (missing data) waz

Y

%

ANENIINNITIATIERANIZAILUTAVIAMIELYINUY (available-case analysis) Inglaifndigseiueen
PNMTATIERRILUTBUTIToyansuiL Nalldnddeyaaymeluimulsnanuemnsinsigivaiesi
wUsagluseaun (Hoenindosas 2 veanqueiiee1eviaviug)
A3YTITUNTIVY

n1sfnllasuniseydifannAuenssunsasesssunTdelunyed dnauasisuauiwin
YBULAU LaTNIATING REC 051/2568 Juilsuses 15 n5NYIAY 2568 Jununeiy 14 nIngiau 2569
AuNsIUTENaTesTINNTIdelunyudn LU Jaytead i (Declaration of Helsinki) In15veenty
n13ueANBULEN (Waiver of informed consent) tliasanilunisfnudeyadoundsnininuide s
¥ = Y g.’l a v
VoyanYIEUUNUIBIRIANUNUARIAU

! a ¢ v 3 © Y (5 a a L5 [ 1 1Y =

feumsliaszvideya wuunesuiudeyanaylddeyanididnnsefinddanuetavasnsielagd
wnzgITewindunausaldnteld nansAnwdausluninsiuminiy lWilinsWanedeyadiuyans

vosthenelasenis dayaiiusiuswazgniiuinulidunan 5 Ynaeduganisfiny waeniuae

YMa8eg19Uannny
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M3usIUTINTaYs

a ¥Ya v o a 13

AAdedndunisiiususindeya Inediduneudsll §3Tedndunisiiusiusiudeyasinszuu

Y

ansaumalsangIuIa (HOSxP) lasduAulivseideudUlisniusiaidady ICD-10: S00-S09 wavTvia
yinanns 87.03 Turaatudl 1 unsam W, 2566 fa 31 SuAm w.A. 2568 mmﬁummaauqmauﬁamm
fnousarenanusinsfndiiuazdneen wazivuasiauszsisidmiuniside (Study ID) unude
wazlauUszdmsrnuuiiounadnu deyaiiAusiusuanain 2 udmdn iud nesedoufiaely
uawgfleuen (IPD/OPD) dwiudeyaily nalnnisuimdu aziuu GCS 91MsuayeINIsuanImienaiin

lsAusednd warUsedfnislden wazsruudniuuazdsdayaninnisnisunnd (Synapse PACS) &5y

L4 =

NanNIskUaNaLnULsdRauRnesauadlnes@wnmg srudNaansn1eeadtn lawn n1ssulisnen nsdase

N13HIRANISIEUUUSTAIW kagn1sidedin nsdliideyalinsuiiuvielidniau §Idensiaaeugiain

kY

wastoyadulusyuy HOSxP wagUsgaunuiudmininesedey vnldaunsamdeyaiiuiulaag

ﬁﬁ

findudeyageyme (missing data) wasRia1sadneenINNITHATIZERILNeIAReDNTIAMualY

2N

ayavianuadanulupeuivnesdiuiivesideninistesiudesiaruwaznisidisiadeys wnz

e

v

AVVUUNEILTOTD IS

N

e>°

NaNISANEN
Hadeideudiniusromanumuiisundluenssd reufiunosanedluftisuiniuiasue lizuuss
Tssmguaaudanszgnasnszuay 9 wa. 2565-2567 flhefidunasinsfnuiiuas 3 9
= 440 578 WUANMURAUNRIN CT Brain 81 918 (Fewaz 18.4) wazlinuaiwiaund 359 518 (Segaz
81.6) W uaugUae W.e. 2565 = 47 519, W.A. 2566 = 137 318, W.A. 2567 = 256 318
dnwagialuvanguiiagng nquinegeiavan 440 118 (Huiwews 258 18 (Fesaz 58.6)

wazlnAnde 182 518 (Fo8ay 41.4) 1o WUNAUKNANITATIA CT Brain WuIIngu# CT Brain AaUn#sl

o w aa

dndrunAyigaandingun CT Brain UnAegaildad1dgnieads (p = 0.046) Arungueie wuiingu

=

megraidndiudtisengtosnit 60 Yuavorensud 60 Vaululndifissiu Ae 224 51¢ (Fewar 50.9) uay

o w ad o |

216 918 (Feway 49.1) mwadu laengui CT Brain Aaundilldnadiuduigegtiesnit 60 Yaandingui

o w

CT Brain Unfiegnailtduddqynieada (p = 0.006) wuingUledlnalailsauszdsia 304 518 (Sevay

o

[y

69.1) sesaunulsaanusuladinasnniian 66 518 Gevay 15.0) 1sAwrY 49 518 (Sewvag 11.1)

Y 9

1%

waglsalaineisess 21 518 (Segar 4.8) WinugUaelsadulunquiiedie WellSsuiiuseninvaaingy

o w a

ldwuanuunnee egralifedrfgynisadalulsausedwimnailn muszesiiar wudwdiwdnlngunds

<

Isanenunanigly 1 HluwduingUave 253 918 (Segag 57.5) se3a3uAe 1-6 Wl 131 518 (Seway

9

YASOTHON MEDICAL JOURNAL @ Vol. 28 No. 2 (May - August 2026)



Q oleinslIve YASOHOS_MJ2824560
U 28 auuhl 2 wgen1AN — Bl 2569

29.8) uazu1nnin 6 Falua 56 519 (Fosaz 12.7) Tnsngudl CT Brain AnUndAfidadiugUiedinnds
Tsamenunanelu 1 $alusgeninngudl CT Brain Undegnsiifudndymisadin (p = 0.049) dmiuszoziia
Fausndslsame1urauldfun1snea CT Brain laimuanuuandsssnisaesngu (p = 0.999) lasgiae
drlngldsunmsnsianiglu 1 $alus 258 57 (Geway 58.6) nalnnisuiaiiu nalnnisuimdudinues
fapAegURmaniauu 222 18 (Gesay 50.5) nailugdRmasndnseusuiunniian 195 51 (Fovas
44.3) speagunPeNITHARANYINAY 177 518 (Seag 40.2) N139nyins1esanie 21 518 (Segay 4.8) wavy

nalndu q 20 18 (Sevay 4.5)

A = = ] ] ! oA . a ad oy wa
WewTyulfiguseninaaengy wudingui CT Brain AaunAddndugdfivnnianuulagsiugs
nInauil CT Brain UnAageildedAynieada (p < 0.001) InglanzaUfvnsadnseueudniaig

o

ad oy !

wansinednlauiign (p < 0.001) lunensetnud nqui CT Brain HaUn@ddadIunsnaannvnauiInIngs

1 CT Brain Unfegnslitddgmsada (p = 0.002) drunalnnisuinidudug leun sagus auduvii ns

a o (%

gnvi1$1e319n1e waznalndue ldnuaiuuand1sed1elitudAgnisadnsenineasingy (p = 0.135,

U o

0.745, 0.778 wag 1.000 ALEU) FIp51971 1

= [ Y] 1 % 1 =3 o .
M1931499 1 aﬂ‘l?}m%‘ifl’ﬂﬂsﬂ@ﬂﬂ@mﬁ]’)@ﬂ’]ﬁLLagﬂa‘lﬂﬂ’]i‘U’]ﬂL’ﬂ‘U ILUNAUNANTITNTIA CT Brain

fiauys 33 CT Brain #auUnf  CT Brain Unfl  p-value
(N = 440) (n = 81) (n = 359)
n (%) n (%) n (%)
LA
My 258 (58.6) 56 (69.1) 202 (56.3) 0.046*
W 182 (41.4) 25 (30.9) 157 (43.7)
ngua1e
<601 224 (50.9) 53 (65.4) 171 (47.6) 0.006*
>6079 216 (49.1) 28 (34.6) 188 (52.4)
TsaUszanf
aid] 304 (69.1) 65 (80.3) 239 (66.5) 0.080
lspmnuauladings (HT) 66 (15.0) 7(8.6) 59 (16.4) 0.109
15ALUIIY (DM) 49 (11.1) 7(8.6) 42 (11.7) 0.552
Tsalmneiieds (CKD) 21 (4.8) 2 (2.5) 19 (5.3) 0.393
JeLT 0(0.0) 0(0.0) 0(0.0) -
izﬂmmﬁy'aLwitﬁmqﬂ'amqﬁﬂiewmma
< 1 4l 253 (57.5) 55 (67.9) 198 (55.2) 0.049*
1-6 Hlus 131 (29.8) 19 (23.5) 112 (31.2)
> 6 Fala 56 (12.7) 7(8.6) 49 (13.6)
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.................................................................................................................................................................................................................................. ~
fauus 53 CT Brain #auUnd  CT Brain Unél  p-value -
(N = 440) (n =81) (n =359)
n (%) n (%) n (%)
nalan1suadu
gURALUMANI9aU (533) 222 (50.5) 55 (67.9) 167 (46.5) <0.001**
F0INTYIULUA 195 (44.3) 52 (64.2) 143 (39.8) <0.001*
FOUUA 12 (2.7) 0(0.0) 12 (3.3) 0.135
AULALLYIN 15 (3.4) 3(3.7) 12 (3.3) 0.745
NITNAAANRAA 177 (40.2) 20 (24.7) 157 (43.7) 0.002*
N3gnY3nesang 21 (4.8) 3(3.7) 18 (5.0) 0.778
nalnduy 20 (4.5) 3(3.7) 17 (4.7) 1.000
srezARAINAdsIeTUaE gl TUNsAsIa
CT Brain
<1 4l 258 (58.6) 18 (59.3) 210 (58.5) 0.999
1-3 4l 140 (31.8) 30 (37.0) 110 (30.6)
> 3 4l 42 (9.5) 3 (3.7) 39 (10.9)

ML * p < 0.05; ** p < 0.001 Aledfynneadidl edauie Chi-square test 130 Fisher's exact test MIUAUWILNE AL

UssinnuazalaugnuasnuRnUnAfinuainnisnsiaenatsiinauiiamaiauas angtasiing
PsfAUNRAINMIITIY CT Brain Yavium 81 318 wuidensenldideruauesiussuinuess (Subarachnoid
hemorthage: SAH) Wuwilafiwuvssdian 53 518 (Fovay 65.4 veanguil CT Brain AaUni visfeas 12.0
vasfjtnniianun) sesasunie enseniiiieriaueiugin (Subdural hemorrhage: SDH) 49 38 ($oeae 60.5
Uy 11.1 AIUAIRU) demponluiioaues (Intracerebral hemorrhage: ICH) 29 518 (50vay 35.8 uag 6.6
ANLERY) Lﬁaﬂaaﬂmﬁaﬁaﬁmauaﬁu’u@é’] (Epidural hemorrhage: EDH) 22 51 (Soway 27.2 uag 5.0
A1uaRY) wae Midline shift 11 518 (Fesar 13.6 wag 2.5 auadv) linun1suimduuuunszany
(Diffuse axonal injury: DAI) seurngluanes (Cerebral contusion) #3ongluandsezunn (Skull
fracture) lungusioenail fuhefinumisfinunfisnn 1 viataufuiisau 46 s Andudosay 56.8
voanguil CT Brain Aaun vidodosay 10.5 vesfithevionun wandliiuingtheuiaduiifsuslisuused

a a . % =3 a i [ 1 = = (% a
W‘Uﬂ'ﬂllﬁxl@ﬂﬂﬁﬂ,u CT Brain dAWUNITUIALAUMANYYUANTDUNUNLINAIIATINRUL ANRNITIN 2
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M19199 2 USENUarANLYNYRIRURAUNATINUIINN19MTIY CT Brain (n = 81 518)

UszmanuRnunAfiny () FewarvaanguAaund %’aaawmﬁﬂfmﬁgwm
(n=81) (N=440)
Foneanldderuauesiuozuinusnd (SAH) 53 65.4 12.0
Feneonlfideviuavesiugs1 (SDH) 49 60.5 11.1
\denvenluieauos (CH) 29 35.8 6.6
\Feneonmieideviuavesiugs1 (EDH) 22 27.2 5.0
Midline shift 11 13.6 25
MsuIduLUUASEANY (Diffuse axonal injury: DAI) 0 0.0 0.0
sevvintluawes (Cerebral contusion) 0 0.0 0.0
n¥lnandsweuan (Skull fracture) 0 0.0 0.0
wuauRaUnRNINNIT 1 vila 46 56.8 10.5

e §Ue 1 genanuanuiaundinnit 1 ¥ila wariuiosaziawnnndy 100%
SAH = Subarachnoid hemorrhage, SDH = Subdural hemorrhage, ICH = Intracerebral hemorrhage, EDH = Epidural

hemorrhage, DAI = Diffuse axonal injury

Uadefitianuduiusiumswuaanufinunilu CT Brain: nMsinsesifuusiieuasanesus

MsIATZRAMUSRET (Univariate analysis) 99nmsatasizsisiudsineamuint aseifiaudumus
oaiiduddyyneadftuntsnuauinunilu CT Brain Saua 5 Hady @il drudeyartaly wudune
Weillonanuaurnunfigandunangs (Crude OR 1.74, 95%Cl 1.04-2.92, p = 0.046) UagHU891¢
1N 60 "?Jﬁi@mawummﬁﬂﬂﬂﬁqaﬂdwﬂﬂmmqé}”’qLwi 60 T3l (Crude OR 2.09, 95%C| 1.25-3.49,
p = 0.006) uenaNil fhefiuddsmeuamely 1 FlumduingiRmmilontanuanuinunigend,
;ﬁﬂaaﬁm%”mdw (Crude OR 1.72, 95%Cl 1.03-2.87, p = 0.049) A1unalnn1suIndu wuingdRmanig
auulpgTuianuduiusiunisnuanuRaUnfegailiud1fygs (Crude OR 2.43, 95%CI 1.46-4.05, p
< 0.001) lngiamzgURimmsndnsousuddsdanuduiuddniauiian (Crude OR 2.71, 95%Cl 1.64-4.47,
b < 0.001) lunenssdnu nmsndannunduduiusiulenianuainuiinunffianas (Crude OR 0.42,

= o

95%Cl 0.24-0.73, p = 0.002) d3uTTuAIWINITHALEINITUARNS LakA UseiRnsgadsninuidnda
91M158 38U 0n15tnAsye waslsausedndmnute lnuanuduiusedadidedAgnisadfdunis
wuAMAAUNALY CT Brain (p Agus 0.109 fia 1.000) MatlfUagianun 440 sneilazuuy GCS usniu

Wi 15 Azkuy ekdanunsainsieidade GCS 13-14 10
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nsIATIZRUAIEAILUS (Multivariate logistic regression) LieudmnUsndal p Wesnin 0.20
Tumsdesgviduusies laun ey 9nedaendn 60 U szughianfalsameuiatesnit 1 4alue uay

gUAmnIadnseueud Wdnsieseinatedulsnieuduieauaudadoniu wuididadeitune

9 Y 9

A o Y

dasyniltdedAyneadia 2 Y9de laun e1edoundn 60 U (Adjusted OR 1.78, 95%CI 1.06-3.00, p =
0.030) uay gUAWRNTAINTE LU (Adjusted OR 2.15, 95%Cl 1.27-3.65, p = 0.004) na13AREUIY
MTBI fifiongtienndt 60 Yilenanuaufnunilu CT Brain gendingueny 60 Jauly 1.78 i waw
Freildsunniuangtimesadnseusudilenanueaiiaunigsniinguiildsuuinduannalndu
2.15 ¥ wdsanmuauinysululunauds drumaneuazszoznanfalsmeuiatosnin 1 4alus
wiivzdanuduiuslumsiesgisuusies wilifddeddynsadiluluinanaiediuus (Adjusted OR
1.68, 95%C| 0.99-2.85, p = 0.055 wag Adjusted OR 1.45, 95%C| 0.85-2.50, p = 0.175 augsiu) 3
U nnuduiusvesiudsisaesiioraiifedoniuunsndou Tuwmadien McFadden R? = 0.061 way AIC
= 404.8 \ieUsuidiuUseaninmueduinalfiviiu Q’?ﬁaﬁwmmmﬁuﬁ%ﬂﬁa ROC (AUC-ROQ) lgninfiu
0.673 (95%Cl: 0.604-0.740) Uﬂ%ﬂaﬂuaquiQIUﬂwiﬁﬂLLum:{U";Uﬁﬁmmﬂmﬂﬂmu CT Brain aglusgay
Uunanadian (poor-to-acceptable discrimination) bagNan1sNAddyU Hosmer-Lemeshow goodness-
offit test linunangiuauliaenadeseadlung (X2 = 7.68, df = 8, p = 0.465) kAANIANNADAATDY

(calibration) NausULATERINANLLAAYINUIEAUNAFNGDITI HIANSI9N 3

5190 3 NMTIATEAILUTREEETaEFLUS: YadeRtlamnuduiusumsnuauRaUNR LY CT Brain

fauus CT AnUnf CT Unf Crude OR(95%CI) Adjusted p-value
(n=81) n (n=359) n OR(95%Cl) (Adj.)
(%) (%)
bNAYNE 56 (69.1) 202 (56.3) 1.74 (1.04-2.92) 1.68 (0.99-2.85) ns
91¢ < 60 R 53 (65.4) 171 (47.6) 2.09 (1.25-3.49) 1.78 (1.06-3.00) 0.030*
SraLIanEe TN, < 1 Halug 55 (67.9) 198 (55.2) 1.72 (1.03-2.87) 1.45 (0.85-2.50) ns
nalnnsuAldu
gUAMANIU (53) 55 (67.9) 167 (46.5) 2.43 (1.46-4.05) - <0.001**
F09NTUIULUA 52 (64.2) 143 (39.8) 2.71(1.64-4.47) 2.15(1.27-3.65)  0.004**
NSNARRNUNA 20 (24.7) 157 (43.7) 0.42 (0.24-0.73) - 0.002*
nsgnYind1eI1any 3(3.7) 18 (5.0) 0.73 (0.21-2.54) - 0.778

YASOTHON MEDICAL JOURNAL @ Vol. 28 No. 2 (May - August 2026)



Q oleinslIve YASOHOS_MJ2824560
U 28 auuhl 2 wgen1AN — Bl 2569

.................................................................................................................................................................................................................................. “
fiauus CT Hauni CT Un@ Crude OR(95%(Cl) Adjusted p-value
(n=81) n (n=359) n OR(95%Cl) (Adj.)
(%) (%)

2INTIHATDINITHEAS

(GCS usniu = 15 n318)

Usdinsgaydennuidnds 17 (21.0) 71(19.8) 1.08 (0.59-1.95) - 0.926

gmsendeu (= 1 ad) 6 (7.4) 21(5.8) 1.29 (0.50-3.30) - 0.786

amsenieu > 2 s 3(3.7) 5(1.4) 2.72(0.64-11.63) - 0.167

9IMsUInATYE 15 (18.5) 62 (17.3) 1.09 (0.58-2.03) - 0.916

UInfTHEIULTe (VAS 8-10) 1(1.2) 6 (1.7) 0.74 (0.09-6.19) - 1.000

TsaUszanaanaznIslden

lsaaudiuladings 7(8.6) 59 (16.4) 0.48 (0.21-1.10) - 0.109

TsALumu 7(8.6) 42 (11.7) 0.71 (0.31-1.65) - 0.552

TselaneiFess 2(2.5) 19 (5.3) 0.45 (0.10-1.99) - 0.393

U8R * p < 0.05; ** p < 0.001 Tudfyn9adn; ns = lifiduddyneadis (p 2 0.05), Crude OR = Avandislyainnig
A5 zaisudsiAes (Univariate logistic regression), Adjusted OR = meendislafiuiundinnmsinszinatsfuls
(Multivariate logistic regression)

~ = shutsiildleldlulimanansinuds (p = 0.20 lumsisiesifauysinen) wiefun OR laild

fuuslulumananeduds: wavie, 91y < 60 U, szoziiaifie sw. < 1 dlus, uazsodnseueus, Jedevihunedassiiddod ALY:
91g < 60 U (AOR 1.78, p = 0.030) Uazsndnsemueus (AOR 2.15, p = 0.004), McFadden R = 0.061, AIC = 404.8, N = 440 518

AUC-ROC = 0.673 (95%Cl: 0.604-0.740); Hosmer-Lemeshow goodness-of-fit test: X2 = 7.68, df = 8, p = 0.465
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ROC Curve: Multivariate Logistic Regression Model
Predicting Abnormal CT Brain Findings in MTBI Patients
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Abstract

Background: Pneumonia with acute respiratory failure is a major clinical problem with high
mortality and a lack of standardized nursing practice guidelines. Objective: This study aimed to
develop and evaluate an evidence-based nursing practice guideline using the lowa Model, and to
examine its effects on nurses’ knowledge and practice as well as patients’ clinical outcomes.

Methods: A research and development design was conducted in four phases over 12
months. Participants comprised 43 registered nurses and 86 patients (43 control, 43 experimental).
Research instruments included a six-phase nursing practice guideline, knowledge assessment,
satisfaction assessment, practice assessment, and patient outcome record forms. Data were
analyzed using the Chi-square test, t-test, Mann-Whitney U test, Fisher’s exact test for small-cell
categorical variables, and the Shapiro-Wilk test to assess normality of distribution.

Results: The developed guideline demonstrated very good quality (90.58%) and was
recommended for implementation by 100% of the expert reviewers. Nurses’ knowledge increased
significantly (Mean = 16.21, SD = 2.42 to Mean = 18.44, SD = 1.37, p < .001), and practice was rated
at the highest level across all phases. Among patients cared for according to the guideline,
mortality decreased from 76.74% to 11.63% (p < .001), 28-day survival increased from 23.26% to
88.37% (p < .001), successful extubation increased from 25.6% to 90.7% (p < .001), and the P/F
ratio differed significantly (p = .025). No significant differences were found for ventilator days, ICU

length of stay, hospital length of stay, or treatment cost (p > .05).
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Conclusion: The evidence-based nursing practice guideline developed using the lowa
Model was associated with a clear increase in nurses’ knowledge and practice, together with
significantly improved patient clinical outcomes-particularly decreased mortality, increased
survival, and successful extubation. However, because this was a historical-control study with
some baseline differences between groups and unadjusted results, the guideline may be used as
a framework for caring for pneumonia patients with acute respiratory failure in intensive care units,
while further confirmatory studies with better control of confounding variables are still needed.
Keywords: Nursing practice guideline, Pneumonia, Acute respiratory failure, Intensive care unit,

lowa Model, Evidence-based practice
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U UAnuwnugudlaasuiiu inaainmsaneen laun 1) a1eenannnuniedentigauseninessesia
N15338 2) aninIeuviseatfadudniy 1 wenluyiniainside 3) lawnsarisiufanssuniseusy
vsemsivteyalaniuiivun FBnmsAndenngudiegnmetuia T438n1sguesnedite (Simple Random
sampling) Ingduaanansedenenurais i 56 au wuldsuou 43 au

1.2 fUhevendniauiinzmeladumandsundu nguiegaduanuuianguiaogieg
TUsuNIN G*Power version 3.1.9.7 AuuaA1 O = 0.05, power = 0.80, effect size = 0.5 @At Us
34 Ay fiNSNIINTgYMIE 20% Feldnaudiedne 43 au windu nquAruaw (Historical Control, n
$1ury 43 Ay = 43): flhedldSunsquanuuumeFTRAGEy iudeyauuudeunds (Retrospective)

Y39 1 Avnay - 31 ganau 2567 ngunaass (Experimental, n=43): {thenlasunisquaniuuuiufuad
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i Aiudayauuuidagn (Prospective) 433 1 WeeRn18L 2567 — 30 B8 2568) LNATINITAAL
oA 1) Aadedudondnaulneunmd 2) inmymegladumaideundu (Pa02/ FIO2 < 300 %58 SpO2 < 90%
WiilA5U oxygen therapy) 3) 81¢ 18 YUlU 4) Suidh IcU afausnlueded inasinisdmeen tdud 1) Suds
§2910 1CU Tsawenunadu 2) Aade HIV uazdidn CD4 < 200 cells/mm? 3) flsauzieszazaniin
(Terminal cancer) 4) & Do Not Resuscitate (DNR) order fausisuid ICU uaz 5) apfufiasmsdnsnide

2. wnFaefiafildlun1side indesioldouvadu 2 Ussian léun

2.1 n3esileflilunide oA wuiufoAanismeiuia aseungy 6 seaEnTQUA 591 68 T
Taun 1) MIne1uIaszeesnuIsnsu (9 o) 2) msneruiavugldanegienela (8 48) 3) n1sweiuia
szezfnunlunedineings (21 9o) 4) nswenuna spznnasesmelauazvdsaenie (14 4s) 5)
msdanslarunisuaznisquaialy (10 ¥e) wag 6) maneuianeudeasiy/naunudmie (6 1e)
Waw19INN1savAUNaNg IULEUsEdn¥aIng udaya PubMed/MEDLINE, Cochrane Library, CINAHL,
EMBASE, ThaiJo, ClinicalTrials.ecov, WHO Global Health Library, Guidelines International Network

¥

(GIN), Scopus, Web of Science, TDC N58US¥8ELIA1AUNN A.A. 2014-2024 (Hwdundn a.A 2019-2024)

v =€ o

desndnmsnwuismesnuilddnulilusseznaiuiu widldlifdlagtuinimg9ds Tasldedu:
("pneumonia” OR "respiratory infection") AND ("acute respiratory failure" OR "respiratory distress"
OR "ARDS") AND ("'nursing care" OR "nursing intervention" OR "nursing management") AND
("mechanical ventilation" OR "oxygen therapy" OR "respiratory support”) AND ("Ventilator-
Associated Pneumonia" AND ("Nursing Intervention" OR "Care Bundle") n15AnNsa9tona1s tag (1)
MsdanTestugiy (nitial Screening) WULONANSIIVLAT LAY 2,847 51815 Tagldmduiismun (2) ns
fansesiuses (Secondary Screening) M&aNATIvdR LB RwaTUNARtD ARpenienaisfiliiiedas
WABSIUIU 456 578715 (3) 18n157IRILN15AANTEY (Eligible Studies) idlefinnsaidonfuunan
AL TNISALEILazAnean WEesIuIL 178 518115 (4) 51811571151013LA5129% (Final Analysis)
Mé’qmﬂﬂsmﬁu@mmwLLazmmmL%aﬁaﬁuawé’ﬂgfmmmﬂmsﬁ GRADE/Oxford 33fmidentanansi
wangaNsIuIY 45 5195 tedanduasssiuazldlunsimuinunuiiRnismeuia Ussidiuaunim
A8 AGREE Il Tagensanandl 5 v (@1gsunng 1 viny, nerunadyingrungynisivawenugUieniin 2 vy
LazNeUaLLIsIaeuANTIATe 2 viw) naaedld (Pilot test) AugUae 15 518 wazUFuUTeany

Toraueuuy wnufiRatufuansavelanndinusilinisiase
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2.2 ieadlefldlunmsUsziliunadnsuazifiusiuniudoa 6 ¥a edesdlosiunsnsaaeunam
wdosiiovanun Tnsnnunsadademvonndosionnyn Tasdvsanand 5 viw ldud engsuwnd 1 v,
NYIUIAINTNT YN TRAwATURUIEnTn 2 vinu warneUIadEI iU 2 viu fensan
PIITADUAILVINZANTBLEDI AIIUGNHDY AINLATEUAGY LAEAINLTRILYDINTY ALILAIATN
nsadaiiom Tagld Content Validity Index (CVI) uaymauidesiu (Reliability) Tnenismandaszans
waan1ve3ATaUUIA (Cronbach's Alpha Coefficient) Iagiwuuuseiliuaiug uaguuuyseiiunsujusa
punuUfRlUnaaedld (Try-out) fumeruiaindnuasiUieiveduiseigsnssy s 15 au i
TwazBoadel

(1) wuuUseiiiugaun eI UAneediinde AGREE Il Usenausiy 23 Tenanlu 6 viin uag
2 ToUssiun g (FAAgiuy = 80% = Aanngs) lasunsudauassuseduussmalvelagnsumsunne

(2) \W3esileiBanmunn (szey R1): wuudunwalfslassaiedmiugidorvy undowaunin
naudmTuneuta wasnuuduawalansdmidniuana/dgua essyymiuazaiusonislunis
WALLWIUL UR

(3) wuvapunudmIUNIUAETLLAUATR (szey R3) uuvasunuiuiseandu 4 dau Feya
druyana wuuUsediuaIug 20 98 (CVI = 0.98, KR-20 = 0.85) huuseiiun1sufuinuwuiyjdfves
WU ANIWLLIUZTR TuluudaunansUuR (Observation checklist) 68 o TinzuuuLUUADIAN
(WATR/LGIR) Tngeundesiuvesniesile nraaeuseisanuaenadesnislu (interal Consistency
Reliability) Tnefunirnduuszavsusarivesnsounia andeyansdunanisufifdeengudaeis
WBUIATa 43 AU (CVI = 0.99, Cronbach's O = 0.86) Lﬁamuam/mmmﬂmmm?alauiumﬂﬁﬂmuu
faunannauldsunistuasnasinisliazuuunugiounu i uaglduuulosudaunanisujoa
wmspudefulunmsussdunneds wuudssdiuanufimelavesneuiaindndeufoinsneuna
FIUIU 6 V8 Useldlu 6 AU LU 5- Likert scale (CVI = 1.0, Cronbach's Ol = 0.83)

(@) wuuUszifiuauiianelavesgUae/gfd (svee R3) WWuwuudszfiuauiianelavesgiae/
YREQUArENIIAUARIINUATR WU 5- Likert scale $1u2u 6 10 ATOUAGNANNNNITALA N13HBANT
Auvaendy waganuisnelalagsiu (CVI = 0.97, Cronbach's O = 0.97)

(5) wuutufindeyanadwsvianadnuesithe (szey R3) Usznausie 2 dwldun dudl 1 sedv
AIUTULTS (CURB-65, PSI) kaznaansn1eaatn tawn srezIaINsLASesriemela LOS ICU LOS
Hospital Anl#31s M3idedin uazanzunsndeu (CVI = 1.0) d1ud 2 Joyanadwsnisndinvesiiae

AN szezainIsiansearleniela szezainisusuly ICU szazatuaulsangIuia n1suia VAP

YASOTHON MEDICAL JOURNAL @ Vol. 28 No. 2 (May - August 2026)



@ glAsILIVES

, , YASOHOS MJ2824497
U 28 auuhl 2 wgen1AN — Bl 2569

Ald9relun1ssnen ndeTin waznisunsndeudu 9 Ldun Septic Shock, Acute Kidney Injury,
Pressure Injury oA CVI = 1.0

(6) huuUsziliuauiEUaeg 91wt 20 Yo vilandennaugn Wa Useiliuniy D-METHOD Model
ATBUARU 7 UIN LA Diagnosis, Medicine, Environment, Treatment, Health, Outpatient Way Diet
(CVI = 1.0, Cronbach's O = 0.86)

3. BWsinusIvTiudaya

nsdiun1sma lowa Model wiaidu 4 szey Taosyosdl 1 @quisu-nIngiau 2567) 1Wums
seylayvuazyseiiuvaniunisel lneiiudeyadounds 3 Yannnvsadeudiiedensniau msziinuay

U1y §n91nsideT3n nzwnsndou wagszuzatuey ICU niounidunivalliiednongsunmg 2 au

ey

WewIa 3 AU aunuinguiviiavidivegUienin 4 au wagne1UIaIITN 6 AU SINAFUN¥AINIS

Y

Insdwsignfuazgigua 10 au tieaguigymuazdesidlunsgua seezd 2 Genan 2567) Wumsiaun
WNUTR TnedaeserivdngrudassinduasteimeuuraniiToy nerunauazgnd avhsuunUfon
6 svpyMsgua Ussiliunmamdie AGREE Il Tnegnsanand 5 viu uavaiundesieUsuiiunadng
nsrvaeuAuasudaiion (10C, cvi) wiewuiuuswmudeiauonuy svoedl 3 (Fusneu-nataw 2567)
Junsvaaeddduwiufuf (Pilot Study) fugae 15 euasne1una 15 Au Jnsieidoyadeusuimuas
Aaun Ysziuanudululy mumnzauuezguassn dnuszgusuilslaauauuziasUsuusawnujon
atuauysal seoed 4 (nnedneu 2567-wwreu 2568) LumsthuwafiRluldasddu Micu v 4 weo
lngdnausungua 43 au HnufjURnay Simulation Ussilluauividseusy WA aneUNA Champions 8 AL
14 Checklist wazlimafamuduanias 2 ads iiudeyanadwsnisndinannguaiunu 43 s1e Ussidu
nsUfTRvemeunalasdudung 129 adt uardsuduaufionelandsliuunujin

4. MsaTeidaya

Aasevayameluskngi SPSS V.19 Fad (1) sﬁagaﬂl’ﬂﬂLLaszmWLLmUﬁﬁ’ﬁ T4mnud, Sovay,
Anade wazdrnudonvuannsg (2) Wisuidisumiuinou-ndeousu 19 paired t-test (3) i3suiiiey
NadwssEmiangu dmiususdedesiinsuanuasuuutnd 14 independent t-test fuvsdelilasd
Lailuund 14 Mann-Whitney U test uazsauusiangu 19 chi-square test %30 Fisher's exact test (4)
NAFBUNITHANLIIUNARAIY Shapiro-Wilk test wag Kolmogorov-Smirnov test kag (5) A11ua 356U
Soddeyme a8 p < .05 1§38mslnsesiiden (Content Analysis) dmsuteyannisdunyaligadn

NFAUNUINGY wazNITdUNYainIalngénm
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5. A3YTIIUNTINY

MAlATUN15FUTRRTEETTUNTITluNYwdMNAMENTTUNTINTNNRTETTTUNMTITe Tyl
Tsame1uraslass 1avil YST 2024-16 ufifuses 24 waua1aN 2567 - 23 wwniau 2568 Lnegiduls
UfTRmuvanasesssunsiteluayudesauadiain fuasinguszasdiniiide vemnu guganangUe/
R wagneanewiudeya Snwianuduresieyaiitae Tavdnousianmsideldnaoninan neli

AsENURBNISINEN kaglufianldaneiuinainnisidnsiuise

Heuduwlsdraynldlunis@ne

a o

1. 8n3n135033InTu 28 Fu (28-Day Survival Rate) visnefia dns1a1uvedWIUE UL N
Finegdlonsu 28 Tutiudwsiunsniidirsunssnwilunedieniin dediuiudiieviviun uanududesas
TalaenisiaauanuzvesEthennissiloy

a aa 1

2. 9n51N19 88830 (Mortality Rate) viu18fie dns1diuvesduIugUIgMdsdInseninens

v ' '
v Ao v 6 (% I

$nwlu ICU videanelu 28 Fu sesruuiiherionun uanadufesas Wuid Tanadnsudniiddnyiigalu
n9iundedl

3. §ns1n13aenviadienieladnia (Successful Extubation Rate) nunefs §n31diuves
Fruufireiiaunsnneaviotiomeladisalaglidosldviedlu a8 alusiosuaudiaeimuniilave
Fremele uanaduiosay

4. szpz19ansMdASasgaewela (Ventilator Days) muneds shunusutiudaus funsnitsaly
wdssemelasuisiuiinesvietiemeladiiavteaudsiugainevesnisinu Sadumiseu menude
Median (IQR) Lﬁmmﬂmimmwﬁa;ﬂahjL"f]uﬂﬂa (Skewness = 4.161) VinaoUAIY Mann-Whitney U test

5. szeziauauluviadUaeniin (Length of ICU Stay) nunedi Srunututiusus uiisudme
fuaemiinauisiuiighesananvedtaentn Yadunitefu s1eausie Median (IQR) Lilasannnisuan
wastoyaliiduund (Skewness = 3.965)

6. szezvaruaululssnenuna (Length of Hospital Stay) munefia §1uausutiudaus fudisu
fuaedlsmenuiaauieiudming Yafumieiu s1eause Median (IQR) osanmsuanuasteya
T duund (Skewness = 3.670)

7. P/F ratio (PaO2/FiO2 ratio %38 Horowitz Index) 318814 §n51d1UTENINNTEAURDNTLAY

1w 1

ludanuns (Pa02, mmHg) Aedndiusandiaulueimaneladn (Fio2) T duasviduseiludsyansam

[
a

nsuaniUfguineveaven UainNuTuLsaveIn1Ie ARDS Jalagn13ns13 ABG saufutuiinel FiO2

LAWALINY 51891UA28 Median (IQR)

YASOTHON MEDICAL JOURNAL @ Vol. 28 No. 2 (May - August 2026)



@ glAsILIVES

, , YASOHOS MJ2824497
U 28 auuhl 2 wgen1AN — Bl 2569

8. Aldanelun1sinen (Treatment Cost) gl AldIgsmNMUANAATUTENIANTINY
Tulsanguia AseUARUANYT AIWRANTST A1MTIINTRIUURNS ArgunsalinIsunyd warAUINTBY 9
Fanluniieum 51891u698 Median (IQR) 1818399101543NLAIT0YALUEY (Skewness = 3.366) NAdaU
A8 Mann-Whitney U test

9. nMsnduidrinergnniglu 28 Tu (28-Day Readmission) nsngdis n159EUaedmgeen

o 2 v [y Y o [y LYY v o 1 [ v 13
N ICU dusaseandudisunmssnelulsmeuianigly 28 Tudvaniudmiig lidngmeamslanniy

wanadudnsdmudvugiienndudiinmeined e s miiednse neaeusae Chi-square test

NAN133Y

1. anWMENEUAI9819 (Characteristics of Participants)

1.1 NGUWIIUIRIVITN neUEI TN Tesuau 43 au dalvedumends (95.3%)
91810y 30.35 T (SD = 7.79) Insnguengtiontt 25 Uisrunuanniian (60.5%) sefunisnunsianmn
HudFayay s (100%) duszaunsaimsvihauads 6.88 U (SD = 7.55) wazdszaunsalluvediaings
18 6.00 U (SD = 6.97) lagannnin 55.8% Tuszaunisaifesndt 5 U funiseusy wuimeutasiu
ﬂﬁauswé’ﬂgmﬁﬂqmzwé’% 10 U 91U3U 53.5% LLaﬁﬂqmiwsﬁgu 4 \fou 1 32.6% vaued 14%
Tdperunseusuamzng sundsnsufiRaudiulvg duimiinigs (86%) wavauTiniu (14%)

1.2 ngugdae Qﬂasﬁuﬁﬁmmﬁ%’aﬁy’wm 86 Au wualunguaiuny 43 AU LazNgunNAaed 43 Ay
&nwnifiug u (Baseline characteristics) vostitheiadasnga Tngluunnsaiuagnaiifoddmeadalu
sueny e Myidadelsn uazAnuguLsIveslsa (CURB-65, PS) Insengiadsvainguaiunude 6581 T
(SD = 19.57) uazngunaaed 67.67 T (SD = 14.52) inAm18unningde (65.1% sio 34.9%) agalsin
WUAMNLANAeE 1l Ted1AYn1sad Aluu1sdands loun seaunisAnel (p <.001), Usslannisun
lsangua (p = .016), Usztnnn13dmindrean ICU (p < .001), Useannisinniigannlsanguia (p < .001)

Y [

WaN13bASU Sedative (p < .001) sty HINO/NIV Tdnuanuuandnseeaditdedfynisediiseninngu

o

Y

(X2 = 0.081, p = .776) lsUszardainuann TFuA COPD (25.6% lungueuns wag 46.5% lungamaans),

Anusiuladings (25.6% uay 23.3%), uazlsAviasnidenansd (11.6% uag 27.9%) uandfan3adl 1
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YASOHOS_MJ2824497

M13197 1 Yeyadnuaziiug Iy (Baseline Characteristics) ¥@9iUIgNdUAIUANLALNGUNARDS

A3 nguAIuAN (n=43)  ngunaaes (n=43) adaale p-value
27 @), Mean+SD 65.81+£19.57 67.67+14.52 4.91 671
WWEY, N (%) 28(65.12%) 28(65.12%) X2 =0.66 418
FEAUNISANYA Xz =21.45 <.001*
- Usgaufinw 14 (32.56%) 34 (79.07%)
- dssufinuinausu 15(34.88%) 5(11.63%)
- fspufnwinaulany 14 (32.56%) 3 (6.98%)
- Uy wsuagaandn 0 1(2.33%)
CURB-65 score (Max-min, Mean + SD) 0-5, 2.37 + 0.976 1-5, 2.79+ 1.146 t(84) = -1.824 .072
- Low mortality (0-1 Aziuw), n (%) 7 (16.28%) 7(16.28%) Mean Difference =
- Intermediate mortality (2 AgHL), N (%) 16 (37.21%) 14 (32.56%) -0.419
- High mortality (>3Aglu), n (%) 20(46.51%) 22(51.16%)
Pneumonia Severiy Index(PSI) score 71-204, 140.77 + 33.53 73-237, 134.30+33.88 t(84) = .889 376
(Max-min, Mean + SD) Mean Difference =
- No Risk (< 70), n (%) 1(2.33%) 0 (%) 6.465
- Low Risk (71-90), n (%) 3 (6.98%) 3 (6.98%)
- Moderate Risk (91-130), n (%) 14(32.56%) 19 (44.19%)
- High risk (>130), n (%) 25(58.14%) 21 (48.84%)
BMI (kg/m2), Max-min, Mean+SD 16-34, 21.59 + 3.87 18-29, 21.27+ 3.87 t(84)=0.424 673
Mean Difference =
0.837
Lactate #3505U (mmol/L), Median (IQR) 3.45 (1.70-7.13) 3.45(1.70-7.10) U =903.5, 856
Z =-0.181
P/F Ratio uw5n3U (Median (IQR) 256.75 (100-401) 256.75 (100-400) U = 665.5, .025*
- No ARDS (> 300), n (%) 15 (34.88%) 25(58.14%) Z=-2.257
- Mild ARDS (201-300), n (%) 6 (13.95%) 3 (6.98%)
- Moderate ARDS 101-200), n (%) 8 (18.60%) 7 (16.28%)
- Severe ARDS 0-100), n (%) 13 (30.23%) 7 (16.28%)
33U Sedative, n (%) 36 (83.7%) 19 (44.2%) 2=18.08 <.001*
UszLanAsIIlsaneIuIa X2 = 8.31 016*

- 1199 19 (44.19%)

- SUdesaann SN, 20 (46.51%)

- (amidds 4(9.30%)

7(16.28%)
32 (74.42%)

4(9.30%)
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.............................................................................................................................................................................................................................................. “
AuUs nguAIuAN (n=43)  ngunaaas (n=43) adaale pvalue
Uszlannisivdieann ICU X2 = 34.45 <.001*
- \@uTin 29 (67.44%) 4.(9.30%)
- luasinslaeg 4.(9.30%) 3 (6.98%)
- ghwansly 9 (20.93%) 35 (81.40%)
- dasio 51 Anennga 1(2.33%) 1(2.33%)
Uszann1sdmgnnlssneuna X2 = 37.86 <.001*
-9 5(11.63%) 31 (72.09%)
- ypandanau sw. Tnddhu 4.(9.30%) 4.(9.30%)
- dio sw. Anenw 1(2.33%) 1(2.33%)
- \dedin 29 (67.44%) 4.(9.30%)
- ldadnslaeg 4(9.30%) 3 (6.98%)
HFNC/NIV (Pre Intubation Tube) 8 (18.60 %) 7(16.28%) X? =0.081 T76
lsAUsEden 2 = 16.00 313
- Ujaslsausednd 3 (6.98%) 3(6.98%)
- DM 11 (25.58%) 10 (23.26%)
- HT 11 (25.58%) 20 (46.51%)
- COPD 2(4.65%) 1(2.33%)
- CKD 5(11.63%) 12 (27.91%)
- CQVA 6 (13.95%) 6 (13.95%)
- CHF 1(2.33%) 0 (0%)
- Asthma 0 (0%) 2(4.65%)
- CVD 1(2.33%) 0 (0%)

NUBLNR: * p<.05

2. A v ian1snetuta wnUuRnTaunTuaseuAgu 6 Srugngua takn v
Snwusniu misldvietismela nsgualu ICU MmveguaTestasndinanrie N153AN1SLATUINIT WaENNS
TUHUTMUNY HAN15UTEEUATY AGREE I lagiMTIAanainuITAMAINTEAU “Aun” NNTLIn AZLU

WAL 90.58% gandnnaeiaunnsgiu waglasunmsuugthlidlly 100% vesrusuiiy
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o w

3. NAABANNTVINYIUIAIYIINW N 1UIAIYTNTATLUUANTLTURE 1Ty dAgnaadi

o

[ [

FanléFu nMsevsukart TRV wud aswuunuivemenuiafutuegnaiideddymis
adAvdensousuuarliunufoR lneazuuy wasieususuviiiu 16.21+2.42 Eawdufesas 81.05) iy
Hu 18.40+1.37 ndseusy Aadudosas 92.20) fasuuuiindu 2.23 avuuu vieiiududosas 13.75
(paired t = 9.503, p < .001) iefiasansevun 'WmfwmmiLﬁmﬁua&i’mﬁﬁaﬁwﬁzgﬁqmmm (p <. 05)
Tnevanafiiuduniian 3 Suduusnile mstestuamsunsndou (fuduaniosas 76.74 WWufevay
94.67, p <. 001) MneNATBIALI WY (RuTuainfesas 74.42 Hufesaz 93.67, p <. 001) uarns
Annauasiadin (futuaniesas 72.09 Wufesaz 91.33, p <. 001) uARNINITIT 2

o ~ = o a a o
M99 2 LU?EJ‘ULV]?J‘UF’WLLNUF‘YJ’]M?U@QWU’]U’]a’JSU']GUWﬂ@‘ULLaSWaQﬂ’]ialﬁll (n=43)

WNINAIUF AZLLUAN Aoy (kSD)  #dd (x % SD) t p-value Youay/
FTAUAMUINES

1. euditugnilsatondniau 4 3.19+ 093 3.56 £0.67 3.030 .004* 89/f
2. MyUszillunazitady 3 2.40+ 0.66 2.67+0.72 3.177 .003* 89/4
3. MIIANIMILAumgla 4 3.21+0.74 3.60+0.76 2.797 .008* 90/Au1n
4. mytesiunmeunsndau 3 2.58+0.50 2.84+0.43 13125  <.001* 94.67/Aun
5. MINENASeAZEIMNY 3 2.58+0.50 2.81+0.39 2.549 .015% 93.67/fun
6. MIAARLNALEIT I 3 2.40 + 0.583 2.74 + 0.58 2.813 .007* 91.33/fun
sy (Mean Diff -2.23) 20 16.21+2.42 18.44+1.37 9503 <.001* 92.2/Aun

NUBLYR: * p<.05

4. wadan1sUNUAvaIWeIUIa Ne1uIaIvIINEIRnsa U URnuLwIUf TRl eg iU sEANS N
Tunnszey azuuunsUfoRlnesIM 93.09% Wefinnsanusiayszazvesnsgua wuin nsdanistazunms
nMsguavill uaznsnaunuvneifinsuuugean (AzuuuRAY 5.930 + 0.258, 98.84% WAy ATUUL
1288 9.581 + 0.794, 98.84%) S09A%AD NMINBIUATEEEME AR e lawazrdsnenviotiemela
(Post-Extubation) (Azhuwtade 11.558 + 1.201, 96.32 %) ﬁ’suiwzﬁﬁﬂmuuﬁﬂﬁqmﬁa ANSNYIUIA
yauzldviotioniele (Azuuwade 9.70 + 0.594, 85.12%) Lwiﬁé’fqaeﬂuizé’umnﬁqm HasnShaviouin
wnUfTRTfaTusas e unsguaiitauanduauiilalumsufiRvesmeuia

5. AnwitawslavaseTuna nenuainIndanudfisnelaeuuiufuReglussdusniiganns
Tneflazuuuadssiy 4.85 990 5.00 Azuuu lnslanzsiuystlovidenanmmsneiuiauaznadnériae
wazauianela laesau Tazwuidu 5.00 ynaw (Feeaz 100) 58983118 ANTAILTEILUIULUR
asantaladne (4.93 + 0.258) nsinlUlglalunisuifnudsedntu (4.91+ 0.294) anudiladne
YoulnUFTR lidudeu aziuuiade 4.72+ 0.450) amnuazanlunsliwuufoRlunsiinueis (4.67

+ 0.474) anunsalolaassluaniunisalsngg (.53 + 0.505) MUEIAU
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anusuavanufisnelavesiiieuazad nanmsuszdiulungunaaes (n = 43) Fadunguifienidl

Y d‘

nsiudeyail wud fUienazgilinzuuunudifeatunisguanuienads 19.00+1.29 AxkuY 910

a [ 14

AzuuULiL 20 Azuuy (Aaidudesay 95.0) eglussiufden Tasdulngfevay 86.0 (37 510) fiawd
sedufion sesasseRuRSerar 11.6 (5 918) warseduneli¥osay 2.3 (1 518) Wefansansevine
#13 D-METHOD Model wuinnnnsnneglusesviidon Tnenuiniflazuuugaan 2 sudunsnie
Outpatient (Fyananiiow, M1siana) was Diet (nwuns, Msaue) Ipmzuuuduynde (Sewas 100)
309891178 Medicine tag Environment (5888 95.3 11111) Health (Fovaz 94.6) uay Treatment
(5o8ay 92.2) mwm@ﬁﬁﬂmuuﬁwﬁqmﬁa Diagnosis (1A, Msiush, Jaduides) Yesay 91.9 uingeog
TuseiufiBen suaitanelavestisuazgisionsguamuuuiUitn wuieglusesunniigayndiu
Tneflazuuuladosiy 4.85:0.27 MnAzuuwiy 5.00 (41 ¥o) lnslawzinunaainaswetuialagsiudl
AZUUUGIER (4.93+0.26) 599a911AD AuN1satiuayundnlakazdeny (4.9120.19) Arufisanal v
YN (4.88+0.27) ﬁmmiﬁammazmﬂﬁsﬁaga (4.87+0.30) A1UNINTN1TAUUADAANY (4.86+0.28)
AUNTATENNTIMNEWAENSAARIY (4.81x0.35) mun1sneruiatuverUienin (4.80+0.37) uag
éﬁuma‘dszLﬁuLLazmﬁﬁfﬂﬁaLﬁaqﬁuﬁmuuuﬁwqﬂ (4.79+0.38) muddfu veiliesnduaiediofiiy
foyaanzlundumaassdsldiunsquamuunuili (szey R3) FdsifideyaFouiisuannnguaiugu

6. naranadwseRaTnvasUne fUhefldsunsquanuunUiln (ngunnaey)

6.1 §2% Tamadns (Outcome Indicators): (1) ShsmsideTinanasedaun an3esas 76.74 (33
579) Wudewag 11.63 (5 518) (X2 = 36.97, p < .001) (2) sasN1550nTInlU 28 Fuiinauan Yevay
23.26 \QuSouaz 88.37 (X2 = 36.96, p < .001) (3) srozianldindosaonelalifinauuanianig
Hed1Aneana (Z = -1.324, p = .186) (4) szoziia usu ICU kazduusulsaneruialiianuianeig
MIUEdAYNINEDR (Z = - 0.526, p =.599 Wag Z = - 0.957, p =.338) (5) Algarelunissne lifinau
WANANNITEEIAYN19adR (Z = -1.360, p = .174 (6) Fasmsnenviodniaiiuduan Sosay 25.6 (11
518) Wudeway 90.7 (39 518) videlfiuty Yevay 254.3 (X2 = 37.46, p < .001) Wag (7) N1SNAULLITNE
g1l 28 Tuanasan Sesay 10 (1518) Wudevay 5.26 (2 18) (X2 = 0.162, p = .688)

6.2 fF¥anszuIus (Process Indicators): wun1sU¥udgsesadmaulunansddda 1w (1)
T Early Mobilization Aelu 48 Fluadiuduann Yesay 43.9 Wudeuas 87.8 (X2 = 18.760, p < .01)
(2) 313y Enteral Nutrition ey 48 Fluaiiatuann Sevay 76,74 HuSesar 100 (X2 = 11.022, p = .001)
(3) N394 Daily Weaning Assessment Lfisduain Sovay 53.7 \Judssay 92.7 (X2 = 16.872, p < .01)
(4) n1519 broad-spectrum antibiotics A&l 1 Fluaiutududosaz 100 (5) nsifiu Blood cultures

Aeulien Uduziutuluiosas 100 uaz (6) M3vin Chest Xray aelu 1 Faluadiaduduiosaz 100
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6.3 fi¥araasnad (Safety Indicators): ngusfpesiin1nzunIndeusuLIana9IN 39 518
(90.69%) LU 18 518 (41.86%) eesiitudfey (X2 = 22.944, p < .001) nzunsndoudiulvaiinnou
mkqwmmaﬁ%naﬁ'uﬁaﬂ%’umﬂﬁﬁa waznaalduwIuUs (26 578 90 39 918 (66.67%) waz 15 57y
2N 18 378 (83.33%) navunsndouiivuanniigede (1) giRmsal Sepsis anasaniesay 100 Wufeeas 34.9
(X2 = 46.021, p < .001) (2) aURN3aI Shock anasanieeaz 95.3 \Wudesaz 27.9 (X2 = 42349, p < .001)
(3) gURANI3a) Respiratory acidosis anasainfosas 34.9 {Wuiewaz 7.0 (X2 = 10.556, p = .001) uaz (4)
gURN1sal Acute kidney injury anasanieeas 34.9 Wuieeaz 16.3 (X2 = 3.910, p = .048)

M13199 3 LWiguigunaansn1eadtinvess e senianguAIuANLaENgNNAaeY

AuUs NHUAIUAN NHUNARD dinnageu  p-value
(n=43) (n=43)
21U ICU (T1) Median (IQR) 4.0 (2.75-8.0) 4.0 (3.0-8.0) U = 864 .599
Z =-0.526
sgznauaululsmenuia (i) Median (IQR) 7.5 (4.0-11.25) 7.5 (4.0-11.0) U =814 338
Z =-0957
SygvaMIELesestengla (day wean) (31) 2.0 (1.0-4.0) 4.0 (2.0-6.0) U = 567, .002*
Median (IQR) Z =-3.046
sveznaldiniosiomela (5u) Median (IQR) 6.0 (3.0-9.0) 4.0 (2.0-8.0) U=7725 .186
Z =-1324
Audsalunsueasesiemela, n (%) 11 (25.6) 39 (90.7)%** 2 - 37.46 <.001*
nslenufTrugl Sluamditads, n (%) 43 (100%) 43 (100%)
M3 OR ity 1 $alua, n (%) 43 (100%) 43 (100%)
A156AU Blood culture Aaulsien, n (%) 43 (100%) 43 (100%)
finnzunsndau n (%) 39 18 X2 = 22.944 <.001*
- ADUUN SN, (SWY.) 26 15
- EWINNISSNW ER 12 3
- $EWINNITSNWT MICU 1 0
fnnzunsndau
- ARDS, n (%) 17 (39.53) 4 (9.30) X? =10.648 .001*
- msAnelunseuaden, n (%) 39 (90.698) 15 (34.9) X?=28667  _gp1*
- Amgdonannisiade, n (%) X* = 32298
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.............................................................................................................................................................................................................................. ~
Ay NGUAIUAN NHUNARDY doAnagau  p-value
(n=43) (n=43)

- Respiratory acidosis, n (%) 38 (88.37) 12(27.9) X? =10.12 <.001%

- Acute kidney injury, n (%) 15 (34.9%) 3 (6.98%) X2 = 3.087 001*

- Unplanned extubation, n (%) 14 (32.56) 7(16.28) X2 =.345 079

- Ventilator Associated Pneumonia, n (%) 1(2.33%) 2 (4.65%) X2 = 2.048 557

2 (4.65%) 0 (0%) 152

nsndudsumsnululsmennanislu 28 1/10(10%) 2/38 (5.26%) X2 = 0.162 688

Ju, n( %)

N5dedin, n( %) 33(76.74%) 5 (11.63%) X2 = 36965  <.001*

8n3IN1350ATIN 28 T, n( %) 10 (23.26%) 38 (88.37%) 2-36965  <.001*

Aldanen1ssnw (umn) 79,533 79,533 U =767 174

Median (IQR) (46,990-125,107) (47,189-123,506) Z =-1.360

VHGLR: * p<.05

anUsena

ndeasiiusravanudnslunisimuiwuijufnisneruianiiaanmasnundng g

v =

Uszdnslagldnseuuurdn lowa Model Fsuandliiiifuisuszansualunisiiuanuiuaznisuiifves

[y

WY1W1A wagduiusiunsgUlelinadnivneadtdnnfvuegeiidedfny Insanizeg1eddnsinissen

[y v o

Findintuaniosay 23.26 \Jueway 88.37 Fadunadninlannuwasiideddyniindings

1
avu A

1. A WYBILUIUUAN WU wuU iR ulumAe gl sunmsUssiiuguam
Fae AGREE Il Tnefmssaaindivie 5 vin Ifederiudosay 90.58 Tsaglusedu "fun’ v waglésy
nsuugthliiluld%esas 100 Mnfussdiunyin sedagioulifufnmidunauasamiududeie
YDINTLUIUMTHAIIINLNTBULLIAR lowa Model Safinszurumsiifussuududnisssydam ns
duAu duasien wagUsziliununnndng udelseding autanismaasddduazusudsauildfneu
tlulda3a Tmnuaenadosiunisfinuves J. Zhao uazany™ 4 lowa Model ‘Lumsﬂ’wummﬂﬁﬁams
quagas Community-Acquired Pneumonia wagnuinnsldnseununniiidussuvaztaelilfuunufoand
AN LKA SANTI MR nndtsunuuz iUl 14 Az AGREE Il feferay 90.58 fagendn
A1 cut-off 71 60% 7 AGREE Collaboration mwumLﬂummwuumamiuLLu'sﬂgummammWmewaIu
msilUld axvioudismnumnzaunazaudululalunmsin i ifesduusunvemedUievinetasnasu

Tsaweuaelass
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2. nadaauiuasnsUfURveweuIa MsiauivenguainTueg 1l TadAgyn1eaia

'
a

NNAzILUIRALREUBUTY 16.21 + 242 10U 18.44 + 1.37 (p < .001) WiingunanuIn Tnsiawzlumin

¥ '
=

nstasiunnzunsndou Mavgnesemazdniig wasn1sina NI in sudunuaniineiuiaiananug

'
o

dflannouevsy uansliiu TlusunsunseusuuasnslFuuuf iAW auTuannsoasuasisesd
ausliegsnseunqu wagillssdniam nallaenadosfunisfinuves SF. Leung uazaniy™® finuin
TUsunsunislmnufunineuiafefunisguaguamdesuinlufiaedliiedestiomelavinlianmg
Lﬁmﬁuadﬁqﬁﬁaﬁﬂﬁm LaransnI1n1siin VAP I dunilcwetnanudnsail onaiinainnisesnuuy
IUimeanmﬁwammuﬁ% didactic lecture, hands-on training Wag simulation 57uAUA15H Checklist
Jusediotiedfidanu msujtmuuuiuftivemeuiasgluseduinniigannszes (Azuuuiade
Yoway 93.09) Ingszayiazuuuiianfenisneuiavalaviotiemela Fovay 85.12) Fafedldvinuy
AnEvILarUsEauNTalgs AnuuAneTEnieser i fusr s BuasioulfiiuiinsufiRvnee
Psychomotor fidudaudasnisnisilneusuuasnistmadfiaiuniiinuensusediuwaznsdnnisimly
Tngtamgluneuadisiuszaumsaitdesnin 5 U deildndrugefieiesas 55.8 lungusioene uansliiiiuin

[

WU uRniauduiiaudaau Whlade waganunsainluldlaasdunisufiinunaiiganiinsdnem

o9 gaudnual ivatan wavan® InuimerunainisujiRnuuumensguadtaslfiedesiaemela
ogflutnedoray 95.75-99.85 luunauuimie Ssmnuuanssioaiinanaududoureuaujiiluus
avavee lansveiifazuuushiian (Mswerunavasldviodionela Sovas 85.1) udunoufideddvinus
nzmsuazdsraumsallunisuitinugeddidudosdnsiinousufisfsluneuiaifussaunsal
nsviutesnit 5 1

3. HaniuAuskazauNawalavasiisuasyni n1sigiiswavainqunaassdaziuu

[y

AnuiRdeegluseAuAgen (19.00+1.29 Azuul MNAzLUAY 20 Azwul Anduiosas 95.0) lnaame
. . ay v [ 14 Y & 1 4 i 4 1Y aa i

“u3n Outpatient wag Diet NlanziuuAnNTe wandliiuinistiausungUle/ganussaegluwus

UHUANS 6 szagmsauaausaEtuassanudilanetunsguanuiedlaegaiiusydnsam lasang

lussggnisneutaneudganday/naunudming Anmvualvne1uialininuuazinseunnunsaugie/

gfeg1ulusyuunoudiniie diuninefiiazuuusiiande Diagnosis (Seuaz 91.9) Fuferdesiummiy

Wlasedsanardadeidusonanasldszeziiaiuaznsesuieg1uinnitAnu iU oi wu n1sauun

=} 7 A 1

wisodgaauseunlugusssuuazaniniendy anufisnelavesiiisuazgfsenisauaniuuiuiifie

Y

1% Y a

Tusgausnnfiannnau (4.85=0.27) IagauAMAINNITHEIUIAlAETINkAEAUN SaTuayunaTnlauae

depnilinzuuugean daannasfuatAlsznauralwUiRniasounquiadiinisnewazIntavesiae

1%
(% A

Ange TuvagiaunsuseiiunarniidadeUesruiazuuuign (widedlusziuuinian) 31913
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o —
v Yy

agviouindtae/pRsuitunounnndindlstiosnindunounspualnenssiiduialddaaunds agrdlsd
nna lesnnifiuteyalamelungunansdaglaifinduisuiioy Feddldannsoaguliimadnstiduna
InonsaanuurufUanieldsudnsnaaintadodu 1wu auaianisvesdUieienisgua (social
desirability bias) Fsmsiinsnuiisuiiteutunduaunslunsifoadeely

4. FanansaniussisudzaTeuaznisauauiwlsunInGdau

4.1 3Uuuun15Ideuazdadninuas Historical Control Design n53vensailuszey R3 14
3ULUU Two-Group Quasi-experimental Design with Historical Control (Nonequivalent Control Group Design)
Faduguuuuildiuegrsunsvanelunisidonsnddniddedinfuaiesssu Mgy wagnineins ngy
aunuludayadaunds (Historical/Retrospective control) Tutas 3 ieuneutiuuifualuld was
ngunaasaduteyaidsgn (Prospective) lutas 6 ieundsnstuuufualuld iesandediindu
F1urudszrnslumiassiu 3614 Consecutive Sampling lngsaugUnennsiefidinusilugianai
ftuatiadesnga Tofvesnsld Historical control Tuudunildie 92ean ethical concern 9N
Tunguaunuldsunisguanuuinsgrudslulsmeuiaiiendu dsiianuadoaddudunineins
YAATINT WAZTEUUNIRUA UBNINLEIADNAZDITUNTSANI98Y NA. Martinez-Gonzalez uavaniy'® 7
wuz1i171 Interrupted Time Series %38 Historical control Jumadendiumunzadlunisussdfiunanisi
Clinical Practice Guideline lUldluusunvadlsmeuiaifen

4.2 anafiulAeslivaingudegniuasnisaiuaudkUsunsndau n1siUSeuliisudnuue
fugruresiiisisansngunuin fusiiddnyiianlunisssfiuanuunssesisaendniay léun
CURB-65 score (p = .072) waz PSI score (p = .376) lufaruunnsitsegiiiedAgn1sads azvioul
diudntaaeanduiinnusunssvedsafifisuidsatuld uonanidmuii 01y (p = 671), e (p = 418),
nsatladelse (p = .314), BMI (p = .673), Lactate w3n3u (p = .856), 5¥811a1091713A0ULLTINGIUA

[y

(p = .204), MNFAEANTIONUINTU (p = .366) Uazytinvesw1U)Tiue (p = .702) luwanednafiu Feuands

o w 1 v o

AuRa1eadosdnvuziuguluiuusddgdiulng egrelsinu nuanuuandraiddeddgluug

o o

fuUsBaunsaesuelamemanan1andinidaau dedl

o % v %

(1) Mm3lden Sedative: nquvnaealasu Sedative Uaenitegriltudfey (Fovay 44.2 Liguriu

83.7%, p < .001) watlulimnuunnsirsvesdnuazding uidunalaenssveansufoRmuunurufiad
Wty Jauy Daily Sedation Interruption (DSI) wagSpontaneous Breathing Trial (SBT) 1uLbuIN1g
Surviving Sepsis Campaign'® waz ABCDEF Bundle n15ann1shd Sedation egnaduszuuildaaligyae

Y

AUFININTY SAuaunsalunis wean ia3estiemelalaisilu uazann1ig ICU-acquired weakness
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denAdeiunsAnyves TD. Girard wazamy !’ fisneaudn DS iy SBT ansvaznainisidiaiosae
melanarandnsnsdedinldesiitodAgy

(2) P/F ratio usn¥u: wuinngunmaesiidnadiugtaeiilaisl ARDS (P/F ratio > 300) genin (Fesaz
58.14 1iigufiu 34.88%, p = .025) FeonafiaudaasulinadnsaunisuanUas ety auuananed
o1finaIn dnuagauggnavesitisensniauluusasdisnaniiiudoya siednsld HENC/NIV lany
ANNLANATS ageltedAyTEninengu (X2 = 0.081, p = .776) 3aldlatadefiodursanuunnsnses
P/F ratio ‘fT atlalsfmu ull P/F ratio 9#13f Wi CURB-65 waz PSI Gudu validated severity score
wandmsulendniau lnuaMULANA1ERI NGy

5. waanwsmnenatniiddny

5.1 ansN5tdeTAuazni1ssendia 28 Ju nsanaswednsINsidetinainiesay 76.74 1Ju
fovaz 11.63 (p <. 001) wazn1siiinTuvesdnsinssentinly 28 Tuandesay 23.26 \Judosay 88.37
(p <.001) Lﬂuwaawéﬁﬁﬁaﬁmmmqmuﬂmmm Whnavemadned (Absolute Risk Reduction = 65.11%)
sggaileiisufunisfnundu uifesfiansanuduniisnsmadedinlungueunugeisiesas 76.74 &

1 d' Ay Y - a aa r-glj Y1 CY
ganinAadevesUsuinaniiosas 30-35 1N LLazmq\‘iﬂ’J’]@mi’]miL?I‘EJ%W]WH%WU%@Q%EJNU’JEJ‘WL!ﬂEJ’]EJiﬂ
533 TsamenunanlassiasluBeutssann 2566 degiisosay 42,5 Aoudnsn amnuuanssionainain
ANUUTLAYAUTULTIVRIHUIENENAIUAN (case mix) TuANANINYsEYINTHUeTlUv0ImIBeY
WY dndiun1ie septic shock, ARDS %38 P/F ratio in#1919gendnAade fidedainauanadnsiie
Auseiinsrde lngagviouiagasinamsauanilegneunmsimuiuwiufualuuiunangvenguniuaul
wazdnenwlunsUFuugmuLuImIa §URTITEs 1Anainnsinauluy Synergistic effect ¥aanany
psfUsznovluLuUftRnsoudu liun (1) nslie1ufugiasounquaiglu 1 9aluennu Hour-1
Bundle'® Fs9aean Sepsis cascade (2) N15aaAn15LY Sedation aghaduszuy (3) 1913y Early Enteral
Nutrition nelu 48 Falas (WnanSesay 76.74 1Uu 100%) wag (4) N5 Daily Weaning Assessment
agvadnane Yadumarlsiuiugiganniizunsndeu am Organ dysfunction kaziiiulenasoninves
AU HafINaATUAYUNNITANYIVEY NBIEY §01918y kazane'! NI51891UNSIRLIFULUUNITALS

1 a v saag v 1Y) o v
wuuATaUARUIELUNAR NS NR LW UeUensniauniinnemeladumad
o o o X o o a v <

5.2 dnsinsaanviadleieladia nsiiuduresdnsinisaeaviadniaainiesay 25.6 1Ju
$ewaz 90.7 (p < .001) Wowindusesay 254.3 \Wunadnsnazvioufisusz@ndnavesuurujifedng
FaLau aerUsznounantulwIUURMdY key drivers vasnaawsi Twn (1) n3Usziiiu Daily Weaning
Readiness agvasaue: WntTuaniosaz 53.7 1u 92.7% vihlwanunsadnnsesUleimunzausonts

\/Ly 2 X 1% & a = . d‘\/L 1 o v [y . o u18
wean AL3IVUY WIDUVNUANLRENNIT weaning NLLNZEN d@nAaINULUININUYBDY GA. Schmidt uazay
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a

Muugdilviiinisuseidy daily weaning readiness aghsasniase LiteszygUiginseudmiunisnaaes
melaes Mstuwlfiantaaulunisussiiusassindulanguaiostiemels fwananunainvaigly
nsufURnaziuaudnsalun1sng ez (2) Msannisly Sedation: n13an Sedative AszUU DSI

=

ﬁwiﬁé’ﬂw?iuﬁamﬂﬁu fimnuanunsaluns trigger 1rdes waziu SBT lédgaunnTy nqunnadlasy
Sedative anasegnsiitudfny (Sevay 44.2 vs 83.7%) Fuduiladedfyiitiediuanuduialunise
wiesgaemeleegedfitaddy (p < .001) (3) n19150 Early Mobilization: Muduanndesay 43.9 1Ju
87.8% %183n®1 muscle strength gaandnnidemels an ICU-acquired weakness LaTHRNAIINALNTE
Tunismelalemdsnentie (4) nsdanistasuinisegradussuu: n1sidu Enteral Nutrition nelu 48
Falus¥osas 100 928tasiu ICU-acquired weakness 910 malnutrition dLuaninnd1fyvesnis
weaning failure AAARBIRULLINNG ASPEN/SCCM fiuuztiilviiay EN el 24-a8 daludlugitae 1ICUY

5.3 @1 PF ratio A1 P/F ratio Iumjw@aaaﬂfuﬁaﬁﬁuaﬂwaﬁﬁaﬁwﬁm (p = .025) Beazvioudianis
NuswessyansnmniswanUdsufsresen NaﬂfﬂwmﬁmmﬂmiaLLaasiNL“fJuizwiwmsJﬁmw%'auﬁ’u
Taun n1stlesiu VAP og19A53ASARIL Bundle, N159AN15 Sedation-Analgesia 9819tAsz@u, N5
Prone positioning e P/F ratio < 150 LLazmié?wh Lung-protective ventilation @ ULUININVYBY E.
Fan wazame® fitiu Tidal volume < 6 ml/kg IBW \fiean Ventilator-induced lung injury

5.4 szesiiannsdneuazanlddne nsfiszeznainisldiedememels svevameuly ICU
szuziatuaulsaneuia Lazarltarslunissnelidanunenaiseg1sddedAgynieads (p >.05)
anus0esueléfae 3 Jafeudn il (1) Survivor bias InsaTnsdsTindisatusgienn: faendgs
muen deTindevay 76.74 luvziinguveasadedinifiesiosas 11.63 fUaeiidedininidan LOS ICU ¢
v 1% Median weanguatuguainIfinsaziiumnfiansanamzisendin nande nqunaassd
Fuhevin fiseadinuazfosususnuiseninnit il Median LOS TndiAseiu wiiinmduasudn
FUaengunaans agldiunisquaniiussdnininganin (2) fodrfnduszuunisianisifsves
lsamegua: szezianisuauly ICU lasuransenuain anuaesnsidifies ICU FederUieviuiings
aeaviediengla lalaseld Stable Aoude ?3@LﬂuﬁﬁaL%ﬁzwﬁhjﬁ?]{uﬁ’uamazmméﬁﬂ%qQ’ﬂ’sa ik
THusfEaengunaassagniondieisinin us LOS ICU fiffufineralaisnefiu (3) amududouvesszuunns

1523 DRG: 52UV Diagnosis Related Group (DRG) fildluuszmalneinisusu aldanennu diagnosis
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6. AT IANTTUIUNISHATAMNUABANY N15USUUTBIMTINTZUIUN1T wandbiiudanis
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43.9 \Ju¥ewaz 87.8), Early Enteral Nutrition ({iniuanndesay 76.74 \u¥esas 100) way Daily
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il Checklist Benfisauaianslun1sufuf Feaenandosiuuuamie VAP prevention bundle was M,
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a wa
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¥
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] [
o w al
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1. Historical control design: \{8$31n1031IAAUATEFITULALIIWIUYTEUINTIUMU LY T
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2. aalsiinfiues baseline U9dauUs: Ffiedunelidedu P/F ratio wsnsuwasnisld
Sedative uanafusEniengy Sausfosuigldmemamanisadin uihlnisuenwavesuuujidde
nadnsusarsaiiaududouniniu ns3selusuianaasiansanld Propensity Score Matching 13e
Multivariate Regression \iteauauiuysvanietnadiuszun

3. fasriaduanuausalunsiwaluldinly (Generalizability): nsdnwisdunisly
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Tsmenuiaifeiuasiamunaiiios 6 ieu Fee1aliiissnesonsussiuanudsduresnisliuuuion
NadNSTEuLeN WU Sr5IN15T0aTind 6 Lieu-1 U aan1wdin uazdns readmission srEze1n s
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NINYINTUALTTUUNTALAUANANY

14 o w = ¥
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q
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Use@vinaegazidunsig Micro-costing method Tusuanaglvideyaiiuiuginit uenainil A1 Median
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nannswazimara: azdudengaiulunasnidonsidiudn (Deep vein thrombosis: DVT) 1Ty
D - Yo Y M vo o v o o Y o
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Faguseaed: ioimunazUszgndliuunufdimansmeualunmsiesiuaudengaiilunasadonsi
dadndmsulUnenSasTuUnIuALe I IAIN S ERYeaYIDS

Anrsdnwn: nsdnwassilénsoununAnuesydn (Soukup, 2000) Tun1sfmuruurUfsinianis
weua Tneuvadu 4 szeenisduiuns Sdunsfnaddifunmsfinwssesd 1-3 1Wnuide 16 Fes
fimundunnufiainiansmerunalagliliedn “SAFE model” Uszneusne 1) S - Surveillance & Risk
Assessment 2) A - Active Mobility & Mechanical Prophylaxis 3) F - Pharmacological Management
ez 4) E - Effective Team Collaboration mﬂﬁuﬁﬂﬂmnaaummmwaqLﬁamimaﬁmﬂ@mq@ 5 iy
luuszendldlunisauagiie waziiaueniueazidunveswuiuiiv lusuuuunsalfne (Case
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KANTsANEY: Han15UsEIluRMAINYRIL UL URIINENTIAMIA WU A1AIINTITRALTaY (CVI)
Wiy 1.0 wazgaunmLuUFTRlnaAeyAvNan iiiuTesas 89.02 USuUTemudugtiives
fnssnnnd MntniTlulszgndldiugian 2 518 wuih liwueinisuanswasnag DVT wdsnda fihed
anuflawelalasuseuurUfudlussduinniian uazweruiaannsoUfiRfenssumuuuUoRe 16
Jeway 100

asUuaztaisuouuy: LUFTRMINIIMeIUIa SAFE model 9alsimenunadivuamndunisguartasanty
wardnaiunistlastunioy DVT dwisufiheusSassuumafuemssaudsrozusnudanssidindasiios
TalauauwuzAe AIIITANANNMIITaNTaIRanssun Uk TRReunlUlY war arsinisfnyniduly

a va v 1

naueg Al INdFanuNasE ez e BusuUsYAENavRIwIU TR INa

ArdAgY: wualjuRnisneuia, anzduidenaadulunasndeadidiudn, JUrsuiSssuumaiiu

9191195, SAFE model

Abstract

Background: Deep vein thrombosis (DVT) is a common postoperative complication among patients
undergoing abdominal surgery. DVT typically occurs within the first 48 hours after surgery and is often
asymptomatic. Factors associated with the development of DVT include both patient-related and
care-related factors. As nurses play a key role in postoperative care, a clear evidence-based nursing
practice guideline is essential for preventing postoperative complications.

Objective: To develop and apply nursing practice guidelines for the prevention of DVT in patients
with gastrointestinal cancer following abdominal surgery.

Methods: This study applied Soukup's (2000) evidence-based practice framework to develop a
nursing practice guideline. The first three phases of the framework were conducted, including
evidence synthesis from 16 studies, resulting in the development of the SAFE model, consisting of
four components: (1) Surveillance & Risk Assessment, (2) Active Mobility & Mechanical Prophylaxis,
(3) Pharmacological Management, and (4) Effective Team Collaboration. The guideline was evaluated
for content validity by five experts before being implemented in two case studies.

Results: The developed guideline demonstrated excellent content validity (CVI = 1.0), with an overall
AGREE Il quality score of 89.02%. After revision based on expert recommendations, the guideline was
applied to two patients. No signs or symptoms suggestive of DVT were observed during the follow-
up period. Patients reported the highest level of overall satisfaction with the guideline, and nurses

achieved 100% adherence to the recommended nursing activities.
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Conclusion and Recommendations: The SAFE model provides a structured nursing practice
guideline for the early postoperative care of patients with gastrointestinal cancer undergoing
abdominal surgery and demonstrates feasibility for clinical implementation. Before implementation,
nursing activities should be adapted to individual patient conditions and the clinical setting. Further
studies involving larger sample sizes and longer follow-up periods are recommended to evaluate the
effectiveness of the guideline.

Keywords: Nursing Practice Guidelines, Deep Vein Thrombosis (DVT), Gastrointestinal Cancer, SAFE model
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wuin ftheuzdssruumaiuemsiildiunisindndesies danudesionisiindudonaasdulunase
Foamduangaiadesay 10-40 mnldsunmsguaiiliivanzay dwmiulsmeiaumiinedussiuniogs
wimils nunsinwdensidindesiessuiumniu uasdeyanvssdeulsimeuia we. 2567
2568 WUN5TI84MUNIE DVT MAstesiumsiidnvesiieadu 11u 5 sudunsn dmsudeyalume
fuaeingedasnssuiilinisquadiaevdnisindatosiaskaudd we. 2565 e 2567 wugteiiiine
DVT ndsnsendagosiosionund iy 6 51 FuundudUlsusiiassuumaiuenns 5 91o waghiae
FaenssugURtig 1 318 INNTMUMIUIIMSSguALazduaTanYsedouluvesteRfnundiaieu
manAs A, 2568 nud1 flhednenssundsindaresiosdaudssiensiinnny DVT gedu andade
Hoamaeusznsiilésusenieinga nftanunsvssiduanudsmdsindaiilideiiies Sosay 100 lu

AUae 5 918 wwlfuRlulagulidwedunquidtiedmuneg inlinerunaidvdnlunedUlsidne
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[

Fegay 95 LinsneruianuansdeiumuUszaunIsal audsunumnerviatunisidiseiuwasdesiu
A3 DVT dalaiiaudn

nszurunIsin DVT lugUisusisaniafiuemsndmidntedyio a1u150esuiganinnisia
M1UNENY4 Virchow’s Triad 210 3 Jadewdn lawa 1) angidealraisuti (Venous stasis) 991013
wasulmlateendandn 2) nsdenevemasndeniusnenie (Endothelial damage) 31NN15HIAR

| A o 1 A <@ w1 1 a . Y
waznshdauaiuraanfenddIuNaa kag 3) Azienwleiaendtund (Hypercoagulability) 91083
TsAuzi5aasnszuIunmsiumevassene® yananil fmunisanwdadefiaduayunisiinnng DVT
TufUhenldsunisidadesies laun Jasens, anazlsauzss, ngAnssuguamneunisiisin’, §Uaeiidl
15As2u0819UeY 2 15A%, USeANuaan1sHIfn®, NshasuLaonieanaULasiadtIfn’, n1skasueng@aukuy
General anesthesia wagn1srndndildauu’ Wefiansandadededuiiisussassvumaiuems 7
l9sunisindingerios wudn gUienguasnaiiidededeamansysenisiiaenndesiunssuiunisinn 1y

| = = N Y Ay Y] e ] = Yo A !
DVT 1y nsilnnglsnusise mimmmawlawlmmzwm’mgaﬂmumw 45 Wil N5lAsUEINIENINa
(Y Yo ! = o 1 [ 44' a a v < v ! v
nsedn tasunistdangaiunaenidondidiunans wasdadudiuynnadu o Aeites Wudu dwali
SEAUANMILAENRENISIAANTIE DVT geliumdsidaniuluae®"?

IINNINUNMIUNANFUTIUTEINY wukwImenstesdunmsiinniie VT Tudagduaiunse
wuslaidu 2 wwana laun 1) FBdesiuuuulallden wa 2) FBleatuwuulden TnsangluiUisdasnssy
Ay o w v ax Y = -] o w " a - ° v i
fivednfintunislden FdesiunuulildededuiuimedAyeded ieawinanuisatunlglanauws
JLULLINNAEIAN warasnAfesiuuIuNTaUIsndaudgwan1Izdonsantuseuy 48 Faluausn
AENFINITHIFRTRYDY Fududisaidiiedndanuiinunfvesnisudaiiveddionannssuiuns
garsdudenuaznisoutay '’ sandutadeduasunnzidonsandu o WU n1slddagaiunasaaenal
! < ! Y ¥ o W a £ =~ LY v ! O v ! A
diunane waznnelsausss dwaliivedndalunissuldowiedesiunedengn Medaduyranand
Sunvatinisainisiinaufengaiuluvasadenmdiudnsnaeg’

diennsamangudeusednslulagtu nuindanssunldlunistesiunisinn e DVT wuuld
Tden daulvgidufanssunsnisnerviaianunsasniumsidlaeunuivmdass uwazyuduioduaiunis
lnadewdonedrafivsednsainluduie wu nsldnsesduladudmag (intermittent pneumatic

=

compression; IPC) #50n15ldgeuaan1an15unng (graduated compression stockings)>!!

1 I3
a819ksAMY

v

guuawnandulitedinnunisiiualddngliuigdie ' wenanil AANTTUNNMITNYIVIADY 9 13U
M3ENUIGY N1SUTMsWNUazdaw Mswales sadinsuImsUenag1aiuszdnsnm aanduiuams
Mheduasumsivadeuionwazenalidiudisananuidesienisiindudenaaduluvasaiionmduan

‘1”3,13714
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doafunuulden uifirasiuszavsnnd Tnslemzlugtisfaenssuifauidesgs uazdeuldongy Low
Molecular Weight Heparin (LMWH)? n1eilu 12-24 Flususnundan1sisn® wanasldensananadanad
Amudessien1Izidensen Jso1aildedrdnlumsthunldlufiieuisse Tnsanzlussozndainga
aausn fetu mstleafuuuuldldendaiufuesdlszneuddyesnsnerualumsiosiunsinane
DVT Tugthedaenssudaariad

Anwladaiudgnidinars FaldimuinuryjUAnisnisneiuia ARauIvUnang UL

eX2e

'3 1

Uszdnvodraduszuu WWunuiujuidnisneauia SAFE model iiauruiusuldlunuigaruluid
Uszdnsnmunniu lneaadnasildiudiedesiunisiinn1ig DVT vesdUng tiuaiuiisnelaguiese

NUINS @5aunmeuianisneuiaiidniu wasiiiuunuindassvesmeiuiatunmsguadUlesely

o/

ngUsasn
WenmukazUseyndlduuiuianunsneuialunstesiviudongaduluvasniendidiuan

ﬁm%’u@’ﬂ’;smﬁaizwmLaummwé’mﬁmé]’mﬁaqﬁaa

WwnsAnen
AAnw LIS UANSNe1U1a SAFE model lagldnsaununifnvasydmn (Soukup, 2000) Ing

1 [ o a = =2 S X =2 A = a v 1 X
wuaduy 4 sspznisaiiunis FslunsanwiasstildunisAnwssesd 1-3 Ieazidunsamalul

=

szeedl 1 nMsAumUavnieaddn (Evidence-trigger phase) &ldunaindeya 2 unas fie

1.1 #an38AUIINNTTYI9U (Practice trigger) MNNI1TNUNIULIYILATHUVRILTINGIUIA WU
TuugUlengudaenssy Mlasun1sidaduniy DVT Suuiliuaetu AU w.e. 2565 84 2567 I3
104, 153, waz 157 578 MUAWU wazaINNIsnUmunsunsndeuluvedendnw wudr Jgywy OVT
< o w 1 P a YR PRI v = (Y] 1 U v
Wulgmdrryvemiienu Weiansandadvduiiieitesueninieandadeduynnavesyiigua’
WU MIRRalANITHEIUIaveseIUIRIRNTuveUs A uwan et unNUsTaUNT el WU TR

'
[ A

WwudalddanudwmeiunguiUisdvaneg wasssuunisusediuanudesidaldseliiomansuidn

a wa

udsusziiuanudssiduunndu juidudilng Falumeglidesdnsiauiiuininisneiuia

(%
a

walesiunng DVT dwsugUengudl
1.2 fMNTEAUINNITUNEIAIINF (Knowledge trigger) 31NNTNUNINITIUNTIN 1ABNITNUNIU
Ne5aTTINg1 Yadudaasy nansenuveanieaingn wazkunanisquarazdesiu DVT Tutaqdu
WU szezaveInsiinnnieg DVT wuldniely 48 drlusuwsnudsnisindn Jadugaigihesnuidaly
veUigIngadaenssu lUaude 30 Fundanswida viniia DVT vsaneiuanuasliuanta1nis goull
Y & ' P 1% o | @ 5 - = a Yy A
Hafun siuysanevesield e1aihludnisndunlsmenuiag viseunnsaletainnsunsndeui

(Y A

d1fgy Aim nedudenaadululen (Pulmonary embolism: PE) @aflanudunusiuiusenuainuidedd

o
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ndundanisindn nedagdunislesiun1ie DVT dvsnisUesiunuulden dealiuszansamgeannvany

nsAnw widamuteadninluesweannzunsndouainnisiden fie n1zidensaniuwss wazn1slesiu

aaa

wuulidlden msfnwinudn 385U jianvainvateaiuusunvesnquitie anvsainnisdunsien

(Y o L3

angrudeuszdngnuinfanssuuduunumdaszveameiuianaunsavil wasiusz@nsamaaiie

~

Adreiidedndnnistesiumenislden sautansmunivissunssuma idiiaug mnamhsnuiiuwg

'
a vado

Ujuandnmzuasduldluiiamadeatu sgaunsadinunumnervialunistesiuniie DVT untu
waztwangURnIsainsinaliegelivsednsanla >

= ¥ ¥ U a

d' [ 6 . V=2 Y o = ¥V
seeud 2 spurduAuteyanang ulieuseany (Evidence-support phase) HAnw1lavinsauey

Y EX

ANgIULTIUTEANY wazUsviliunuAvemangudslssindlagldinasivedlauauniuingd (The Joanna

Briggs Institute) U 2014

€

2.1 N13ATINQUITAIATDINITAUAY FIENITAINUARIDINNIIARTNLNB AN UAYDULYAVBINTT

A 1 ¥ a o dld

dududoya tielildnuidefifedes Tnsnquszasdvesnsiudude Jadefifedestunisinauiden
gasulunasaidend, iesilonuudsuifiuanundesing 9 wazuuimanstostuauidengaduluvasn
LAoAmEIuaN

2.2 fmusuvasdududoya FenrsAnuateilldgrudeyaiiundetio 4 gou léud Pubmed,
Science direct, CINAHL, ThaiJo n1sAuduilutasiuil 24 - 30 Suau w.e. 2568

2.3 fvuaddudundngrudsUsedndlagldnsoutes PICO framework fsil (P) Usznaudas
“Post abdominal operation” OR “Post abdominal surgery” OR “Major surgery” OR “Gastrointestinal
cancer” #1590 15ANZLSMIUAUBIMNT MeSH Terms “Abdominal Surgical Procedures” wag “Digestive
System Neoplasms” (1) Usznauniy “evidence-based nursing” OR “evidence-based practice” OR
“Nursing interventions” OR “best practice” OR “nursing treatments” OR “Clinical Guideline” OR
“Nursing Protocols” OR “Risk factor” OR “Predisposing Factors” OR “Factors” OR “Assessment”
OR “Assessment Tools” 1138 “wuamnan1stlesiu” “Jadenisiin” “uwutusadiuanandes” MeSH Terms
“Evidence-Based Nursing” “Evidence-Based Practice” “Nursing Care” “Risk Factors” “Patient
Assessment” (C) fAnwlalldfmunidosndesmssiusimdngwiiieidestunisdeaiuaiie DVT 4
ﬂiaUﬂqmu’mﬁQG} (0) Usznounie  “venous thromboembolism” OR “deep vein thrombosis” OR
“pulmonary embolism” OR “Thromboembolism” OR “Thrombosis” %30 “éuLﬁaﬂq@ﬁuiuwaaﬂ

Hoarn” “Auidenanduluvasnidonsdiudn” 7 MeSH Terms ldafgaiugas (O)
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2.4 MVUANZINATINISAAUNY8ILITY (Inclusion criteria) Uszneudie Anwilugiendindedios

a a

fiftongdaus 18 DTUlY Wunanufimeunsuuy available full text santwilneuazn1wSangy i
Tute A.A. 2015-2025

2.5 fmuAngLnaeinIsAneenYe1uITe (Exclusion criteria) Uszneusne suAdedilianunsa
afanadwsiAsIiuAE DVT wasdnwilunguiitheindnnszgnudenguiiioginssuuasudnunssunio
nauEUesEUUUTEAMUAT ALY

2.6 M3UsTiuANAILaEAMNA MY AAnwldnaein1sUssidiuamn eI uITemeInu
gontulanounusndd 20141 1amAdevionun 16 Seq ldun Experimental Designs 5 1304, Quasi-
experimental Designs 91U 4 L%@ﬂ, Observational — Analytic Designs 37173u 3 L%IEN, Observational-
Descriptive Studies 317U 2 1309 wag Expert Opinion 2 1384

2.7 MmsUszliuszRuvastalausuglun1sufdfnunasivesaartulawouunusndd 2014 Tagly
5¥UU JBI Grades of Recommendation 1gn1sas1euulufuinianisneruna lagfiansunaansnisg
padin Amnuvasade duyueilddne uayndneiesssu dwmdngrudssyindiatnldainnisduduegly
58U A (LugtWUATR) 9 Beauarsedu B (RansanneutlUATR) 7 3ee™

2.8 uavansAUAUNdNg U TzdnY nuawide 16 3o TianudAgludssifudiunig
Usziuanandesing 9 vesifie Mumsdaaunsivaiieudenessnsiussansam funnsdeaiusae
EIMAZAIUNITARARULANAIU 1IN TN FAnwTaiUsziaudinanundanuinnyuaziignsimuiug
U URN19n15neIUIa “SAFE model” wisaandu 4 wuia Usznousie 1) S - Surveillance & Risk
Assessment N15ui15E9RnaLAILLEEIR99 2) A - Active Mobility & Mechanical Prophylaxis 115
duasunisivaivuvasdenwaznislidaunsaidesiu 3) F - Pharmacological Management N159ANT3
nsteatunuulden 4) E - Effective Team Collaboration nM3Usgatumuiinguamitisidos Tnod
Twanden Kl

2.8.1 #IM S - Surveillance & Risk Assessment n’nsl,é'ilﬂisi'aaﬂwmﬂmL?i'awhq q Usznouse

1) Mevszifiumnuidssdeniaiinnnzanidengasuluvasaidenmdmiuiiredasnssy lngld
\3asile Caprini Risk Assessment Model (Caprini RAM) aduusuugeta.a. 2013 (Level 5, grade A) %
wtsszduAIAss el 0-2 Aziuy vanefls mnudsssedui, 3-4 azuuu mnefenadssseiuliy
nans wa > 5 Aviu vIee Anudssseiugs Tnsuusivsuifiuanudedussesieunisings, nds

'
Y I

e, Wegthelenswdsuulamendtiniiugas wageudmiedUlendudiu (Level 1, grade A)'
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2) MaUsudiuoImauaraINsuaneISiinnzAudengaiulunaenidonddiudn Tuar 1 A
Ingld Well’s score for DVT fin31ula (Sensitivity) 100%, A318316W0e (Specificity) 98.1% Tuiuae
faunssu (Level 2, grade A Gmngitheiiazuun > 3 azuuu mneds fisfianuidosgeienisifindy
Hengaduluvasaienmdiudn Tina15u1ns93tedy Aen159n Ultrasound dropper %38 CTA Ay
naefifiavasimme (Level 2, grade B)'® uonanniimsuszidiuennisuareinisians DVT liun Uanuuuis
UnamkuIasadenfnauifuluauddes, naduuinamuuuivasaideadidausduyily
Uiy, Uszliiu Homan’s sign positive SRR e UL 2 Trauelivindy s
vaeses (Calf drcumference) #léunsegn Tibial tuberosity 10 %41, Vuapadnadaazsinafuuinnia
NIBWNAU 3 9.4, UaUaniiee1n1siansiasn1suuinla (Level 2, grade BY

3) nsUseiliuanuidesienisiinnnvidensonguuss lunsafiguaeiiannudesniy Caprini
score sefuga msldsusuitetosiu DVT dsduunndviansuiadosussfiuanudsinngidensen
Tngl#ia3esile Improve bleeding risk score sﬁammﬁﬂwﬁﬂwuu > 7 Aazhuu wiadn gUeiileniaiiia
Amzideneeniuus Binsandentdisdesiunuulalldenauniianuidssazanas (Level 3, grade B)'°

2.8.2 %170 A - Active Mobility & Mechanical Prophylaxis n1sdetd3unasinatisuves
Feauaznislégunsaifiosiu vannisguaiiunismeruianuliilden Mldlasunuimdassaes
wenuta WuRanssuigihennssduaandemn Caprini score amnsavinldl Inslannzeesdagiaed
AYINEERNL Caprini score JEAUEN nsusvnseiiedesiune DVT Seildesntn axdudesndusodd
nstfesfunuuldldenmuniiisanudsszanas Gadewhanssumeuianisssdiunamiauis
ynsdusenisuardnlavesitieiaue tnsAanssulumnaiiusznoudis

1) nslardesTulafudame (ntermittent pneumatic compression: IPC) 3uldiaSoedenan
fugflhefifinundeana Caprini score ausszuUunanatuly Tnesernuduededtiil pressure 40
mmHg vieAmnsgIuAvasnismuuITdmuegUnsal wazidenld Sleeve Type fiflnsintes waz
adunn Tafiusianmen 2 919 dunmeinisuan fu uaa feuvesinmilsudinnild Weduadunuavauie

a

Yoty Tudaieyseansningeanvensldanu wusihlildegwalieuunanvseegiatey 18-23

Piluadeu'" Fenrssuldnsudseninanda visevuniniugtievdaeinda uazaislidveiiasauniiglae
azannsagniiuwedld Tnanisiauniesasdussuudnlud® liasaenoenuiuiu 1-2 6lue @1wse
000 1A719181M1AINTIUNT N ERTEN1INIEA MU TAkaATUsTlURInTaUSafldnn 8 Talus

(Level 1, grade A"’
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2) nszdunisideulmssneveiag sonsindeulmssmelasiSuuulildaunsal Ty
naidoulvaiesnanie 1wy Megnistiafies 138y uazmaifu masailiE e danmieme
ftheaziBesiue wusilifoRmelu 20 Faluausnvdadriunisquaniendeinda Wesnnisanidu
yierdusienedinszfunsinuresnduieves Wisuallourdosguinidonsssurafitaetula
Foamandudangliilvanduiingiila annnzidendsing (Venous stasis) dadunilslutiadevdnves
nsiAnauden (Level 1, grade A

3) Matwenungandiiile 20 e ildlasnnslivuousesuinaniosvesis 2 1 Auww
guinaldmduiielinnganas 1 as uuasiay 2 $alus iesnnistssnugeiliidenlvaiou
mansiliiudasadlan feaanisdsreadonmuinmuansdns wasfiunnuilumslvadeudond
ﬁ‘UWMﬁUﬂﬁUL%”]Eﬂﬁﬂﬂ] (Level 1, grade B)’

0) naeAuliheuImsuasdowh Tuay 2 seuia 9.00 u. way 18.00 u. Tasnszandoiity
uazas 9190¢ 15 afy/unit S1uam 5 seu LLawqu%’aLﬁﬂLﬁuaaﬂamai"luau 20 %1 (Level 1, grade B)’

5) waatasliEtae wavasuliguanuedlifine Tasvhasay 15 uit Fuae 2-3 afdluzasnan
WBenveagd Wleriunstiduialunisquagtasliudgndshensunuediiiiag uugihliviisuduiu
Aanssudulugaanaifentu wu nsuimswihuasteivienisuimsuensgisiivssandam sisi
weuaaz udusuiiiunnuvasndoneunisyinAanssuueagIffien13nII99IN1Skaze N TRARIveY
A1y DVT AeuviAanssuiawe'® devhalunisuinies loun fulefifioinisuansvesniig DVT wie §
LLNau%nmu'aqimﬁqqﬂﬂizﬁwNmsuwmﬁﬁﬁwﬁ'ﬁyﬁnmmwaﬂQ’ﬂm (Level 1, grade B)

6) M3ussUemnegelivszaniam uurthuaznssiuliiinsuimsUeaussunn 10 unisonss
fuar 3 ads ifletheifiuniaindoulmvssienlunsendensvoseninniu annmz blood viscosity was
Frgann1zunsndou 1y vandniaunsevaaunulaluguigndntasvios (Level 4, grade B)'* lng
wuzih i uiulaniunsusnswinuazdewin (Level 1, grade B)Y

7) mMIvszifiuandissmevasansinlusianig esanudanisiisausvisluszifessuy
NIUAUDIMITIYU NMTHIFARAU (Hepatectomy) fimssiianslvansiimuununis$hviiiedeiunie
Banfesiu (Level 3, grade B luszazusnudaningn v‘iﬂﬁlm’mmﬁaﬂisﬁu;ﬁﬂ’;ﬂiﬁlﬁ%’umiﬁméw
Wesneldnugluuuund nerwiadadiunumddglunisusaiiuladenagesausenausiuiu laun
Pulse Pressure Variation (PPV) 158 Stroke Volume Variation (SWV), Central Venous Pressure (CVP),
Shock index (SI), Urine Output Wagn157agdeu Passive Leg Raising (PLR) lagvinn1suseiiiuasas 1-2 ads

WahseTainsiianngnsesansilugUlsndinisiidndesios Bamnifinnnznsesansiiazdmali
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AUreinnIzienduuniu (Hypercoagulability) s3uden1izidentnath (Venous Stasis) vinlvinseduns
\AnA1E DVT 191 (Level 2, grade B)*?

8) NMsliiAusineItuneSa3TIng) ANTUILse kazkuininislesiunnziuiengadiuly

=4 o 1 = vd‘ 1 LY A aa % F2Z a d‘ Q‘ a a

naeadenddudntaglddeuruiurseiflonudthowasad ivetiindseansamlunisquanuiodiay
W92 1901715003U (Level 5, grade A)M 52U8INUNIUAINTTUNIATNEIUIaNdAAUNEIUIa WS
(Level 4, grade B)"

2.8.3 wu2A F - Pharmacological Management n1sdani1snisdasiunuulden fiieniany
d' | a [ a ¥ . . v a Y 1 dy Vo [
\deerian1siinnndy DVT seaugenunisuseliiugieg Caprini score sinditausilunisiasuannsnistesiu
aeensamiunstesiuuuulilden (e A) edigannizidenudswa91ena1Und (Hypercoagulability)

Aty weruramsiunumlunsussiiuaunseuvesiUiy Useaiunisshwsiuduunmd waglvinig

£
va v A

WeUIaeg1ReLamannsTaE AN TIE SUE TnefuwInansU{uR feil
1) MsUszllularUszaunIssnw
1.1) nerunadssiiuanuidssdonisiinnnzidonssnuaynuniudeydlunislidsusidosiu
Suduiinsnw TneUszauwnmdiieRonsansuldodostuntely 12 81 24 $2lu s ndanaserdaniy
ANz ALY LazRnmuuNUNNS nEegeawios Tnevhlulferedesegetios 7 59 10 Tu

Y

Na9W6n (Level 5, grade B)° LLaﬂuQ’ﬂaamﬁamﬂﬁmmﬂﬁﬁiaLﬁaamuﬁq 28 U (Level 1, grade A)*!
mudoUsinenain

1.2) nerwnansiaaeuiing) 1uine1 38nslie uazauminzanvesdtaeeulien s
Aannunans 9 siesUfiRnsiiieates wu mavihauvesle Weatuayunsldoimuununsine
vosunnd laseniildues 1dun Low Molecular Weight Heparin (LMWH) 131 Enoxaparin FafniBuen
muﬁammﬂiuﬂﬂasJﬁﬂm/TNﬂuﬁuaqlmﬂﬂ@ Lagnas Unfractionated Heparin (UFH) 191 Heparin #4819
mmzaﬂupﬁﬂaaﬁﬁmﬁﬁfmuﬁuaﬂmmwéaq (Level 3, grade BY

2) nMaiszlagnisinauanulasnfsainnislaen

2.1) Wegtheiiddsnmseatusnee wetwia msdudunaihsylemstradewessiiotanuls
Wy amzidensen, Aeuldenfsiunasinde, Idenseniisszune, daaivduiden waznnzindndend
mﬂﬂ'ﬁiﬁ’fmmjmaﬂﬁu (Heparin-induced thrombocytopenia - HIT) Iﬂ&JLawwmﬂejm UFH A356nn"Y

ANTEAUINAAEDANNLNLATTSNY (Level 1, grade A%
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—

2.2) mamugthedamnudesonisiinanzidensensuuse videdliazuun Improve bleeding risk
score §ii1 > 7 Azuuu wenunamsUsEuLasTIBnULIMEie R saUIunsTFudeatunayduiy
smsmstestunuulillden (mnn A) egrsdeiiles nieuihsySsenmsiauninazinnunsuasuuas
voutheatndlnddn auninazanansaumstesiuseeilsogisuasnds (Level 1, grade A

2.8.4 vA E - Effective Team Collaboration nsUszanuauiiuguaiwilieados n1squa
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Abstract

Background: China is undergoing rapid population aging, with the share of citizens aged 65 and
older projected to rise from 9.6% in 2015 to 27.6% by 2050. Despite expanding insurance coverage
under the National Basic Public Health Service Program, out-of-pocket (OOP) healthcare
expenditure remains substantial, raising concerns about whether economic barriers to care
undermine the health of older adults. Evidence on how affordability translates into physical and
mental health outcomes in the Chinese elderly population and through which behavioral
mechanisms is limited.

Objective: To examine the association between economic accessibility of healthcare services and
physical health, life satisfaction, and depressive symptoms among elderly individuals in China, and
to identify behavioral mechanisms underlying this association.

Materials and Methods: This was a longitudinal panel study using secondary data from the China
Family Panel Studies (CFPS), a nationally representative biennial household survey conducted by
the Institute of Social Science Survey, Peking University. Four survey waves were analyzed (2016,
2018, 2020, and 2022). Participants were respondents aged 60 years and older at each wave (N =
7,524 unique individuals; total panel observations = 19,847). Inclusion criteria were age > 60 years
and non-missing healthcare expenditure data; observations with missing values on key variables

were excluded using listwise deletion. Economic accessibility was measured as the household-
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level ratio of out-of-pocket medical expenditure to total healthcare spending in the previous 12
months (continuous variable; lower ratio = greater accessibility). Descriptive statistics (frequencies,
percentages, means, and standard deviations) were used to summarize sample characteristics.
Associations between economic accessibility and health outcomes were estimated using panel
fixed-effects regression, with mediation analysis (Baron and Kenny approach) for exercise, smoking,
and alcohol consumption. Statistical significance was set at p < 0.05.

Results: Of 7,524 elderly respondents, 51.9% were female and 39.8% resided in urban areas (full
descriptive characteristics in Table 1). Greater economic accessibility to healthcare was associated
with better physical health ([3 =-0.142,95% Cl: -0.218 to -0.066, p < 0.001), higher life satisfaction
(B = 0.098, 95% Cl: 0.045 to 0.151, p < 0.001), and fewer depressive symptoms ([3 = -0.185, 95%
Cl: -0.267 to -0.103, p < 0.001). Exercise frequency mediated approximately 34% of the
association with physical health and 28% with life satisfaction (B = 0.246, p < 0.01), while
mediation through smoking and alcohol was weak. Stronger associations were observed among
women, individuals in the lowest income quartile, those aged 80 and above, and urban residents.
Conclusion: Improved economic accessibility of healthcare services is associated with better
physical and mental health among elderly individuals in China, with increased physical activity
acting as the principal behavioral mechanism. Healthcare policies should prioritize reducing out-
of-pocket burdens, narrowing urban-rural disparities, and promoting preventive behaviors to
support equitable healthy aging.

Keywords: economic accessibility, healthcare services, elderly health, China, aging population
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Introduction

The COVID-19 pandemic posed unprecedented challenges to healthcare systems
worldwide, disrupting medical service operations and exposing critical issues in healthcare
accessibility." In China, healthcare service delivery was substantially affected during 2020-2022:
routine outpatient visits among older adults declined sharply at the height of the pandemic,
telephone and online consultation became the dominant modality, and elective and preventive
care was widely deferred patterns that persisted unevenly into the post-pandemic period and
exacerbated pre-existing inequities in access.! In China, with a population exceeding 1.4 billion,
the demand for medical resources is immense, yet supply remains insufficient, particularly in
underdeveloped regions and rural areas.? Healthcare resources are unevenly distributed, leaving
vulnerable groups such as rural elderly and internal migrants strugsling to access timely and
quality care.

China is rapidly aging, with the proportion of citizens aged 65 and older expected to
increase from 9.6% in 2015 to 27.6% by 2050.” Among the challenges posed by this demographic
shift, access to affordable healthcare stands out as one of the most pressing. Health, poverty, and
insurance coverage are deeply interconnected.” Individuals with lower incomes are more likely to
report poor health, and those without adequate insurance coverage face higher risks of poor
health and medical debt, which further prevents them from seeking needed care. Despite the
introduction of the National Basic Public Health Service Program (NBPHS) in 2009°, significant
disparities in healthcare accessibility persist, especially among elderly populations.®” Geographical
barriers disproportionately affect specific subgroups of the Chinese elderly: rural-dwelling older
adults in western and central provinces (e.g., Gansu, Guizhou, Yunnan), the oldest-old (aged 80+),
and "left-behind" elders in villages with adult children working in distant cities. Prior work has
shown that rural elders travel significantly longer distances to reach a hospital compared with
urban counterparts and report higher rates of foregone care due to transportation cost.®”

Scholars have approached the measurement of healthcare accessibility from multiple
perspectives including geographic indicators®®, wait times'®, provider attitudes'!, and insurance
coverage.'? Drawing on Andersen's Behavioral Model of Health Services Use, economic accessibility
can be conceptualized as an "enabling factor" that conditions the translation of healthcare need

into actual service utilization, which in turn shapes health outcomes both directly (through
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treatment) and indirectly (through health-related behaviors such as exercise reinforced by contact
with providers). For elderly populations in China, the intersection of economic barriers and health
outcomes remains insufficiently examined, particularly in the context of rapid healthcare reforms
and the COVID-19 pandemic.

Against this backdrop, the present study investigates the association between economic
accessibility of healthcare services and health outcomes among elderly individuals in China. This
research uses nationally representative survey data from the China Family Panel Studies (CFPS)
for the survey years 2016, 2018, 2020, and 2022 providing a four-wave window that spans pre-
pandemic, pandemic, and immediate post-pandemic periods. Furthermore, this study explores
the mechanisms through which healthcare accessibility influences health, focusing on behavioral

factors such as exercise, smoking, and alcohol consumption.

Research Objectives

This study objectives:

1. To examine the association between economic accessibility of healthcare services and
physical health, life satisfaction, and depressive symptoms among elderly individuals in China.

2. To investigate heterogeneity in this association across gender, age, income, and urban-
rural residence.

3. To identify behavioral mechanisms (exercise, smoking, alcohol consumption) mediating
the relationship between healthcare accessibility and elderly health.
Policy implications are discussed in a separate section, framed as tentative and observational

rather than as a primary objective, in recognition of the limitations of secondary data analysis.

Materials and Methods

Study Design

This was a longitudinal panel study using secondary data from the China Family Panel Studies
(CFPS). The design is a true repeated-measures panel: the CFPS tracks the same individuals and
households across waves, with refresher samples added to maintain national representativeness. The
present analysis used four waves 2016, 2018, 2020, and 2022 corresponding to CFPS Waves 4 through
7. During the 2020 wave, conducted under COVID-19 conditions, approximately 89% of interviews

were completed by telephone rather than face-to-face; this is acknowledged in the limitations.
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Population

The source population was Chinese residents aged 60 years and older across 25 provinces,
autonomous regions, and municipalities covered by the CFPS sampling frame (excluding Hong
Kong, Macau, Taiwan, Xinjiang, Tibet, Qinghai, Inner Mongolia, Ningxia, and Hainan).

Sample Size and Inclusion/Exclusion Criteria

Inclusion criteria: (1) age > 60 years at the time of the survey wave; (2) availability of valid
healthcare expenditure data for the previous 12 months; (3) participation in at least two of the
four study waves to permit within-individual estimation.

Exclusion criteria: (1) institutionalized respondents (e.g., nursing homes), since CFPS
samples community-dwelling households only; (2) observations with missing values on the primary
independent variable or any of the three dependent variables. Missing values on control variables
were handled using listwise deletion, given the relatively low rate of missingness (< 5%) on most
covariates; sensitivity analyses using multiple imputation produced substantively similar estimates
(available on request).

Final analytic sample: N = 7,524 individuals contributing 19,847 person-wave observations. Sample
sizes for each subgroup analysis are reported in the corresponding tables.

Sampling Technique

CFPS uses a multi-stage probability proportional to size (PPS) sampling design: (1) primary
sampling units (counties / districts) selected within strata defined by administrative region and
urbanicity; (2) secondary sampling units (villages / neighborhood committees); (3) households
within sampling units; (4) all eligible household members. The design produces a nationally

representative sample of the Chinese non-institutionalized population.
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Measurement

Health outcomes

Physical health (dichotomous): self-reported indicator of whether the respondent
experienced illness or discomfort within the past two weeks (1 = yes, 0 = no).

Life satisfaction (continuous, five-point Likert scale): 1 = very dissatisfied, 2 = dissatisfied, 3 =
neutral, 4 = satisfied, 5 = very satisfied.

Depressive symptoms (continuous): CFPS short version of the Center for Epidemiologic Studies
Depression Scale (CES-D), 8 items, and score range 0-24. The Chinese-language CES-D-8 has been
validated in older Chinese adults; higher scores indicate more severe depressive symptoms.

Economic accessibility of healthcare (primary exposure)

Continuous variable: ratio of household out-of-pocket (OOP) medical expenditure to total
household healthcare spending over the previous 12 months, computed at the household level
following S. Chen and J. Li.** A lower ratio indicates greater economic accessibility because a larger
share of healthcare costs is borne by insurance or other non-personal sources. The household-
level construction was chosen because healthcare financing decisions in Chinese families are
typically pooled at the household rather than individual level.

Sociodemographic characteristics

Age (continuous, years); gender (male / female); urban or rural household registration
(dichotomous).

Social support and other covariates

Caregiving support during illness (yes / no); employment status (employed / unemployed);
quality of family relationships (five-point Likert scale: 1 = very poor, 2 = poor, 3 = average, 4 =
good, 5 = very good).

Mediating behavioral variables

Frequency of exercise (times per week, continuous); current smoking status (yes / no);

current alcohol consumption (yes / no).
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Statistical Analysis

Analyses proceeded in two stages. First, descriptive statistics frequencies and percentages
for categorical variables; means and standard deviations for continuous variables were calculated
to summarize sample characteristics and are reported in Table 1. Second, inferential analyses
estimated the association between economic accessibility and each health outcome using panel
fixed-effects regression, which accounts for unobserved time-invariant individual characteristics
and isolates within-individual variation across waves. Mediation analysis followed the Baron and
Kenny (1986) framework to test whether exercise, smoking, and alcohol consumption mediated
the association between accessibility and health outcomes. All analyses were performed in Stata
17.0 (StataCorp LLC, College Station, TX, USA). Statistical significance was set at p < 0.05, with 95%
confidence intervals reported.
Ethical Approval

This study used secondary data from the China Family Panel Studies (CFPS), which received
ethical approval from the Biomedical Ethics Committee of Peking University (IRB0O0001052-14010).
AWl CFPS participants provided written informed consent at the time of original data collection. No

additional ethical approval was required for the present secondary analysis.

YASOTHON MEDICAL JOURNAL @ Vol. 28 No. 2 (May - August 2026)



@ glAsILIVES

, , YASOHOS MJ2824342
U 28 auuhl 2 wgen1AN — Bl 2569

Results

Sample Characteristics

The final analytic sample included 7,524 elderly respondents contributing 19,847 person-wave
observations across the four CFPS waves (2016, 2018, 2020, and 2022). Descriptive characteristics are
presented in Table 1. Briefly, the sample had a mean age of 69.7 years (SD = 7.0), with 51.9% female
and 39.8% residing in urban areas. Approximately 68.8% reported receiving caregiving support during
illness, and the mean OOP-to-total healthcare expenditure ratio was 0.54 (SD = 0.27).

Table 1. Descriptive characteristics of the analytic sample (pooled across waves)

Characteristic 2016 2018 2020 2022
N (individuals) 5,236 5,891 4,562 4,158
Age, mean (SD), years 68.4 (6.7) 69.2 (6.9) 70.1(7.1) 71.3(7.3)
Female, n (%) 2,681 (51.2) 3,034 (51.5) 2,377 (52.1) 2,191 (52.7)
Urban residence, n (%) 2,011 (38.4) 2,303 (39.1) 1,834 (40.2) 1,726 (41.5)
Employed, n (%) 1,634 (31.2) 1,691 (28.7) 1,109 (24.3) 919 (22.1)
Caregiving support, n (%) 3,524 (67.3) 4,012 (68.1) 3,171 (69.5) 2,919 (70.2)
OOP ratio, mean (SD) 0.58 (0.28) 0.55(0.27) 0.52(0.26) 0.49 (0.25)
Exercise, mean times/week 2.4(2.1) 2.6(2.2) 2.7(2.3) 29 (2.4)
Current smokers, n (%) 1,429 (27.3) 1,561 (26.5) 1,177 (25.8) 1,044 (25.1)
Current drinkers, n (%) 1,173 (22.4) 1,284 (21.8) 953 (20.9) 844 (20.3)
Reported illness past 2 weeks, n (%) 1,634 (31.2) 1,909 (32.4) 1,542 (33.8) 1,434 (34.5)
Life satisfaction, mean (SD) 3.62(0.98) 3.68 (0.96) 3.71(0.95) 3.74 (0.94)
CES-D-8 score, mean (SD) 6.84 (4.21) 6.71 (4.15) 6.58 (4.08) 6.42 (4.02)

Table 1 presents the descriptive characteristics of the analytic sample across the four CFPS
waves. The wave-specific sample size declined from 5,236 individuals in 2016 to 4,158 in 2022,
reflecting expected panel attrition due to mortality, loss to follow-up, and survey non-response
— a pattern consistent with other longitudinal studies of older adults. As anticipated for a true
panel cohort, the sample aged progressively across waves, with mean age rising from 68.4 years
(SD = 6.7) in 2016 to 71.3 years (SD = 7.3) in 2022. The proportion of women increased modestly
from 51.2% to 52.7%, reflecting women's longer life expectancy and the cumulative effect of

differential mortality at older ages.
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Urban residence rose from 38.4% to 41.5% across the four waves, consistent with ongoing
urbanization in China during this period. Employment among the elderly declined substantially from
31.2% in 2016 to 22.1% in 2022 as the sample aged and more respondents transitioned into
retirement. The proportion receiving caregiving support during illness increased correspondingly from
67.3% to 70.2%, indicating greater reliance on family or community support with advancing age.

The mean household out-of-pocket (OOP) expenditure ratio decreased steadily from 0.58 (SD
= 0.28) in 2016 to 0.49 (SD = 0.25) in 2022, suggesting improved economic accessibility of healthcare
across the study period likely reflecting the expansion of insurance coverage under Healthy China
2030 and related reforms. Exercise frequency rose modestly from 2.4 to 2.9 times per week, while
current smoking (27.3% — 25.1%) and current alcohol use (22.4% —> 20.3%) declined slightly,
consistent with national trends in health-behavior promotion among older Chinese adults.

For the health outcomes, the proportion reporting illness or discomfort within the past two
weeks rose from 31.2% to 34.5%, reflecting the higher burden of illness in the aging cohort. Despite
this, mean life satisfaction improved slightly (3.62 — 3.74 on a 5-point scale) and mean CES-D-8
depressive-symptom scores declined (6.84 —> 6.42), suggesting that mental health and subjective
well-being were broadly preserved or improved across the study period — a finding that warrants

further interpretation in the Discussion in light of the concurrent reductions in OOP burden.

Association between Economic Accessibility and Elderly Health

Panel fixed-effects regression demonstrated that greater economic accessibility (lower OOP
ratio) was significantly associated with better health outcomes across all three dimensions
examined (Table 2). Lower OOP was associated with better physical health (B = -0.142, 95% ClI:
-0.218 to -0.066, p < 0.001), higher life satisfaction (B =0.098, 95% Cl: 0.045 to 0.151, p < 0.001),
and fewer depressive symptoms (B = -0.185, 95% Cl: -0.267 to -0.103, p < 0.001). The negative
sign on the OOP coefficient for physical health and depressive symptoms indicates that as the

OOP ratio decreases (i.e., as economic accessibility increases), these health outcomes improve.
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Table 2. Association between healthcare economic accessibility and elderly health outcomes

(panel fixed-effects regression)

Health outcome B coefficient 95% Cl p-value
Physical health (illness past 2 wks) -0.142 -0.218 to -0.066 <0.001
Life satisfaction 0.098 0.045 to 0.151 <0.001
Depressive symptoms (CES-D-8) -0.185 -0.267 to -0.103 <0.001
Exercise frequency 0.246 0.178 to 0.314 <0.01

Note: Coefficients (B) from panel fixed-effects regression models adjusting for age, gender, urban/rural residence,

caregiving support, employment status, and family relationship quality.

The exposure is the OOP-to-total healthcare expenditure ratio; a lower OOP ratio
corresponds to greater economic accessibility, so negative coefficients on physical health and
depressive symptoms (and positive coefficients on life satisfaction and exercise frequency) indicate

that greater accessibility is associated with better health. Cl = confidence interval.

Mediation by Health Behaviors

Exercise frequency emerged as the dominant mediator. Greater economic accessibility was
associated with increased exercise frequency ([3 = 0.246, p < 0.01), and exercise in turn was
associated with better physical health (B =0.189, p < 0.001) and better mental health (B = 0.156,
p < 0.001). The exercise pathway accounted for approximately 34% of the total association with
physical health and 28% of the total association with life satisfaction. In contrast, mediation
through smoking cessation and reduced alcohol consumption was weak and inconsistent across
outcomes (full mediation regression results in Table 3).

Table 3. Mediation of the accessibility-health association by behavioral pathways

Mediator — outcome a-path (ﬁ) b-path (B) % mediated p
Exercise — Physical health 0.246** 0.189%%* ~34% <0.001
Exercise — Life satisfaction 0.246** 0.156%%* ~28% <0.001
Smoking — Physical health -0.041 0.058 ~3% (ns) 0.21
Alcohol — Physical health -0.029 0.047 ~2% (ns) 0.34

YASOTHON MEDICAL JOURNAL @ Vol. 28 No. 2 (May - August 2026)



@ glAsILIVES

, , YASOHOS MJ2824342
U 28 auuhl 2 wgen1AN — Bl 2569

Heterogeneity Analyses

Full subgroup regression results are presented in Table 4.

Gender differences

Women showed greater sensitivity to healthcare affordability than men, particularly for
mental health. The association of accessibility with life satisfaction was stronger among women
(B = 0.134, p < 0.001) than men (B = 0.067, p < 0.05), and similarly for depressive symptoms
(women: B = -0.228, p < 0.001; men: B = -0.141, p < 0.01).

Age variation

Benefits were broadly similar across the elderly age spectrum, with slightly stronger
associations among those aged 80 and above compared with 60-79 (interaction p = 0.12),
indicating that economic accessibility produces meaningful associations across the elderly
population.

Economic status

Among elderly individuals in the lowest income quartile, the association of accessibility
with physical health was approximately twice as large (B = -0.219, p < 0.001) as among those in
the highest income quartile (B = -0.093, p < 0.05).

Table 4. Heterogeneity of the accessibility-health association by gender, age, and income

Subgroup / outcome B coefficient 95% Cl p-value
Women - Life satisfaction 0.134 0.078 to 0.190 <0.001
Men -Life satisfaction 0.067 0.012 to 0.122 <0.05
Women-Depressive symptoms -0.228 -0.301 to -0.155 <0.001
Men -Depressive symptoms -0.141 -0.219 to -0.063 <0.01
Aged 80+ -Physical health -0.176 -0.262 to -0.090 <0.001
Aged 60-79-Physical health -0.128 -0.201 to -0.055 <0.001
Lowest income quartile - Phys. -0.219 -0.298 to -0.140 <0.001
Highest income quartile - Phys. -0.093 -0.176 to -0.010 <0.05
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Urban-Rural Comparison

Urban elders showed stronger associations between accessibility and physical health (B =
-0.168, p < 0.001) than rural elders (B = -0.112, p < 0.01); full urban-rural regression results are
in Table 5. Although rural elder’s also benefited, persistent structural barriers limited medical
facilities, weaker transport networks likely attenuated the magnitude of the association,
underscoring the dual challenge of improving both economic and geographic access for rural
populations.

Table 5. Urban-rural comparison of the accessibility—health association

Residence / outcome B coefficient 95% ClI p-value
Urban-Physical health -0.168 -0.247 to -0.089 <0.001
Rural-Physical health -0.112 -0.192 to -0.032 <0.01
Urban-Life satisfaction 0.115 0.059 to 0.171 <0.001
Rural-Life satisfaction 0.078 0.018 to 0.138 <0.05
Urban-Depressive symptoms -0.203 -0.290 to -0.116 <0.001
Rural-Depressive symptoms -0.149 -0.234 to -0.064 <0.01

Discussion

Summary of Main Findings

This longitudinal panel study found that greater economic accessibility of healthcare
services operationalized as a lower household OOP-to-total healthcare expenditure ratio was
associated with better physical health, higher life satisfaction, and fewer depressive symptoms
among elderly individuals in China. Increased exercise frequency emerged as the principal
behavioral mechanism, accounting for roughly one-third of the association with physical health.
Associations were stronger among women, low-income elders, the oldest-old, and urban residents.
These findings are framed as associations rather than causal effects, given the observational nature
of panel data and the potential for residual confounding and reverse causality.

Comparison with Previous Studies and New Knowledge Contributed

Consistent with prior international evidence on healthcare affordability and older-adult

outcomes®>*

, this study confirms that OOP burden is a key correlate of physical and mental well-
being. Earlier work in high-income settings has focused predominantly on insurance coverage as

the relevant access dimension®®; our findings extend this literature by demonstrating that even
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within China's near-universal insurance framework, residual OOP costs remain a salient correlate
of health, particularly for vulnerable subgroups. Compared with previous Chinese studies that
have largely been cross-sectional®’, this study contributes new knowledge by leveraging four-
wave panel data (2016-2022) to track within-individual change across pre-pandemic, pandemic,
and post-pandemic periods, and by formally testing behavioral mediation pathways.

Interpretation of Subgroup Findings

Three subgroup patterns warrant deeper interpretation. First, women's stronger sensitivity to
affordability for mental-health outcomes may reflect their longer life expectancy, higher prevalence
of chronic illness in later life, lower personal income and pension entitlements, and greater reliance
on adult children for healthcare financing making OOP costs both more salient and more constrained
for older women. Second, the larger associations among low-income elders are consistent with a
budget-share interpretation: a given OOP expense represents a larger share of disposable income for
poor households, so reductions in that share free more resources for health-protective behaviors and
adequate nutrition. Third, stronger associations among those aged 80 and above plausibly reflect their
higher baseline healthcare need and higher likelihood of being on fixed incomes, so that affordability
improvements translate more directly into utilization and health benefit.

Weak Mediation through Smoking and Alcohol

The relatively weak mediation observed for smoking and alcohol pathways likely reflects three
factors: (1) cohort effects current Chinese elders, particularly men, have stable, long-established
smoking and drinking patterns that are unlikely to shift in response to short-term changes in healthcare
cost-sharing; (2) low baseline prevalence of these behaviors among elderly women, which limits
statistical detection of mediation; and (3) the relatively short two-year intervals between waves, which
may be insufficient to capture lifestyle change. Exercise, by contrast, is a more elastic and provider-

influenced behavior, consistent with its stronger mediating role.
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Reverse Causality and Endogeneity

Reverse causality is a particular concern for studies of healthcare expenditure: poor
underlying health may itself drive higher OOP, biasing the observed association toward finding that
high OOP "causes" poor health. We addressed this in three ways: (1) panel fixed-effects estimation
removes time-invariant individual confounders such as baseline chronic illness propensity; (2) the
inclusion of caregiving support and employment as time-varying controls partially captures
changes in functional status; and (3) the consistency of the association across distinct outcome
dimensions (physical, mental, and life satisfaction) and across mediation pathways argues against
pure reverse causality. Nevertheless, residual reverse causality cannot be ruled out, and
instrumental-variable or quasi-experimental designs would strengthen causal inference.

Strengths and Limitations

Strengths of this study include nationally representative panel data, within-individual
estimation that mitigates time-invariant confounding, and a four-wave window spanning the
COVID-19 pandemic. Limitations include: (1) reliance on self-reported health measures, partly
mitigated by the validated CES-D; (2) the OOP ratio captures one dimension of affordability but
not foregone care due to cost; (3) observational design precludes definitive causal inference; (4)
residual confounding from unmeasured time-varying factors such as local insurance reforms or
healthcare infrastructure changes; (5) the 2020 wave was conducted predominantly by telephone
due to COVID-19 restrictions, which may have differentially affected response patterns particularly
for older or less digitally connected respondents.

Practical Implications and Future Research

Practically, the findings suggest that policies reducing OOP burden especially for low-
income rural elders and the oldest-old may yield broad health benefits, in part by enabling
provider-reinforced behavioral change such as increased exercise. Future research should employ
mixed-methods and quasi-experimental designs leveraging policy variation, examine threshold and
dose-response effects, and assess whether digital-health interventions complement economic-
accessibility improvements. Future analyses using the full CFPS time series should also examine
temporal trends in OOP burden, elderly health outcomes, and gendered disparities — particularly

given the policy changes accompanying COVID-19 and Healthy China 2030 implementation.
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Conclusion

In this nationally representative four-wave panel analysis of Chinese elders aged 60 and
above, greater economic accessibility of healthcare services was associated with better physical health
(B = -0.142, p < 0.001), higher life satisfaction (B = 0.098, p < 0.001), and fewer depressive
symptoms (B = -0.185, p < 0.001), with increased exercise frequency acting as the principal
behavioral mediator (B =0.246, p < 0.01). Associations were strongest among women, low-income
elders, the oldest-old, and urban residents. Reducing out-of-pocket healthcare burdens
particularly for these subgroups represents a policy-relevant lever for supporting equitable healthy

aging in China.

Policy Recommendations

On the basis of these associations and acknowledging the observational nature of the
evidence the following targeted, actionable measures merit consideration:

1. Targeted OOP-reduction strategies for low-income rural elders: expand the catastrophic
medical expenditure protection scheme with lower deductibles and higher reimbursement ceilings
specifically for elderly residents below the poverty line in rural counties.

2. Gender-sensitive mental health coverage: incorporate depression screening and
outpatient mental-health services into the basic public health package for women aged 60 and
above, with zero or minimal copayment.

3. Oldest-old protections: establish a uniform national reimbursement floor (e.g., > 80%)
for inpatient and outpatient care for individuals aged 80 and above, regardless of insurance
scheme.

4. Linkage of affordability with preventive behavior: bundle annual free physical activity
counseling and supervised community-exercise programs with reduced-copayment primary care
visits, exploiting the observed exercise-mediated pathway.

5. Rural infrastructure complement: pair OOP reductions with investment in village-level
clinic capacity and elderly-accessible transportation subsidies, since affordability improvements

alone yield weaker associations among rural elders.
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TuuHUNNIIRYNTTU 15IMEIU1a 50 NITHIUNITTIRNTA T Tnguasvsil

v 1Y 1

Ansfnen: msiteadsliumsfnmuuuliesgideyadounds nquseradunsssdoudtaeiing
Whsumssnemienednainld 31uau 259 578 sewine 1 fanau 2564 9 30 fuengu 2568 iudaya
msndtnuazteyameiosujiinisarnnsmunmunvsadeu Tinsgiteyavluuazmsnsinisiia
amgdnanlUmeadfdanssaun Ansziuisuifisutadesailsie Chi-square test, Independent t-
test Wag Mann-Whitney U Test

wansAnwn: fUaednsunssnniaenenanld S 259 e Andudaiosar 13.12 vesUaeviovme
Dunmednuuu SFS Sevas 76.45 uazwuu CFS Souas 23.55 nqu SFS d@ulvaidunavie Sovaz 63.64
orunnnin 17 Sewar 75.25 Liflsausydnin Sosaz 93.94 Fnadtusn Sovar 71.21 daungu CFS dailvg)
Humewne Sevaz 57.38 engannni1 1T Souaw 69.69 laiflsauszdi fevar 93.44 dnadausn Seuoy
68.85 anunuoinizdnainldngu SFS drulvajidu Upper respiratory tract infection d@dungu CFS
dndlvigjidu Fever unknown origin Yadefifinanan1nzdnmwuindr Cllunga SFS fldads 79.42 (SD 40.95)

Y

wazlungu CFS fidniade 88.04 (S.D. 34.71) Befn CL gandnegrsiitfudajlugUaongu CFS (p=0.033)
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uazAn Lymphocytes Tungal SFS fiAnade 2857 (S.D. 15.80) uaglungu CFS fiaade 32.26 (SD. 14.48)
B Lymphocytes genineeaditfoddajlugtasngs CFS (p=0.032)
a3U: wuen CLuag lymphocyte §Uhengu CFS dengandingu SFS ageditdeddynisata

o o

Adfgy: nzdnanld, nansesiamsiesufiiinis, Bidnivslad, Jadenistn, fuhewdin

Abstract

Background: Febrile seizures represent the most prevalent neurological disorder among children
aged 6 months to 5 years, typically manifesting in conjunction with fever. These seizures exert
diverse effects on both the affected children and their families.

Objectives: This study seeks to examine the proportion of febrile seizures among pediatric
patients and to compare the general characteristics and laboratory findings of patients presenting
with simple febrile seizures (SFS) and complex febrile seizures (CFS) at the Department of
Pediatrics, 50" Anniversary Mahavajiralongkorn Hospital in Ubon Ratchathani Province.

Methods: This study entails a retrospective analysis of data. The sample consisted of medical
records from 259 pediatric patients admitted with febrile seizures between 1 October 2021 and
30 September 2025. Clinical and laboratory data were extracted through a review of these records.
Descriptive statistics were used to analyze general data and the proportion of febrile seizures.
Comparative analysis of variable factors was performed using the Chi-square test, Independent t-
test, and Mann-Whitney U Test.

Results: A total of 259 patients were treated for febrile seizures, constituting 13.12% of the entire
patient cohort. Of these patients, 76.45% were diagnosed with simple febrile seizures (SFS), while
23.55% had complex febrile seizures (CFS). In the SFS group, the majority were male (63.64%),
over the age of one year (75.25%), had no underlying disease (93.94%), and experienced their
first seizure (71.21%). Similarly, in the CFS group, most patients were male (57.38%), over one
year of age (69.69%), had no underlying disease (93.44%), and experienced a first seizure (68.85%).
The primary cause of febrile seizures in the SFS group was upper respiratory tract infection,
whereas in the CFS group, it was fever of unknown origin. An analysis of factors influencing febrile
seizures revealed that the mean chloride (Cl) level in the SFS group was 79.42 (S.D. 40.95),
compared to 88.04 (S.D. 34.71) in the CFS group, with Cl levels being significantly higher in the
CFS group (p=0.033). Furthermore, the mean lymphocyte count was 28.57 (S.D. 15.80) in the SFS
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group and 32.26 (S.D. 14.48) in the CFS group, with lymphocyte levels significantly elevated in the
CFS group (p=0.032).

Conclusion: The Cl and lymphocyte levels were significantly elevated in the CFS group compared
to the SFS group.

Keywords: Febrile seizures, Laboratory findings, Electrolytes, Seizure risk factors, Pediatric patients
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szilgudsnIsfnen

nsAnen: Wunsfinwuuuinssideyadaunas (Retrospective Analytical Study) lagviuviu
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$1unu 328, 586, 588 uar 472 118 mudwy nuilaeidhiumsinwsmennzdnanlifiideyaaysal
$1uau 71, 81, 71 uaz 36 318 muadu Anduiosas 21.65, 13.82, 12.07 uaz 7.63 vasftreiniiiin
SUnsSeTaamuEITU wardasnsinanisdnanldsaut 4 U wihiudesar 13.12

2) Anseinsuloulagldaifdmsvesuiednuasdeyaienagy (Chi-square test) wuindiyUas
Whsunsshwimennednainld S 259 518 wunngdnanlduuusssun (SFS) Anduiesas 76.45
andluajfuneme $opar 63.64 egannnin 1Y fosaz 75.25 lifllsauszaria fevas 93.94 dnadauan
Sovar 71.21 lufiuseiRnistnluaseunda Sevay 95.45 nunmednanlduuududeu (CFS) Anlusovay
23.55 d@wlwgdunene Sosaz 57.38 orgunnin 1 U Sevay 69.69 Lifilsauszdnd Sovay 93.44
Fnmdausn Sevay 68.85 Lilfuszianstnlunseunsh Sesay 98.36 Felinuninuduiudodditod ey

[

ysadifisening e 01y Tsausedw Suuedafiieedn uasUssRnisdluaseunta Ausdiavesnedn
9l (p =0.450, 0.732, 1.000, 0.749, 0.460 MUV (Fam157991 1)

3) lsnUszdrivesiitas wugtheillsauszdid 16 319 @fUhe 1 Mefilsadszdd 2 1s)
Tnglungs SFS wu Asthma 3nnilan 5 518 Aaifiudesay 45.45 daungu CFS wu Cerebral palsy 2 319
Anidudesas 33.33 (Finsnsil 2)

4) awmguaalingu SFS daulugiianvnuiain Upper respiratory infection Segay 24.75 d3u
naunsEnLUY CFS danilngfilaninmanain Fever unknown origin $egag 21.31 (Fansnsdi 3)

M15199 1 IwIukazIevardeyadIuunnaveity (n=259)

d¥nuuusssunn (SFS) dvnuwuududiau (CFS)

. X2 P-value
AUS n=198 (76.45%) n=61 (23.55%)
U Sovaz U Souasz
el
U8 126 63.64 35 57.38
VTN 72 36.36 26 42.62 0.777° 0.450
21
fnviewinfu 1 T 49 24.75 13 21.23
1nnn 1Y 149 75.25 48 69.69 0.302° 0.732
Mean 25.62 Laau, Mean 22.67 Laau,
S.D. 15.96 o, S.D. 12.34 fiay,

Min 5.00, Max 80.00 a1 Min 7.00, Max 75.00
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d¥nuuusssunn (SFS) dvnuwuududiau (CFS)

o X2 P-value
AUT n=198 (76.45%) n=61 (23.55%)
U Soway MUY foway
TsAUs23102
i 12 6.06 4 6.56 0.020° 1.000
Taigd 186 93.94 57 93.44
Us2IAN15U1
‘ffﬂﬂ%ﬂl,l,'iﬂ 141 71.21 42 68.85 0.020° 0.749
wednuinnda 1 ads 57 28.79 19 31.15
Uszinnsdnluasaunsa
il 9 4.55 1 1.64 1.061° 0.460

1aidl 189 95.45 60 98.36

&l Chi-square test, ° Fisher's Exact Test tiasiauusauduannsinsedu nominal scale 1uanuunazidunuiiass

(exact probability)

M1319% 2 wIuLazIevarlsaUsyiiivesUle (n=17)

Id¥nuuusssuan (SFS) Idnwuugudgau (CFS)
Tsauszanein n=11 (64.71%) n=6 (35.29%)
MUY Sovay U Sovay
Asthma 5 45.45 1 16.67
Cerebral palsy 0 0.00 2 33.33
Delayed Development 1 9.09 1 16.67
Hydrocephalus with VP shunt 1 9.09 0 0.00
Valvular heart disease 0 0.00 1 16.67
Thalassemia 1 9.09 1 16.67
Allergic rhinitis 2 18.18 0 0.00
Attention Deficit Hyperactivity Disorder 1 9.09 0 0.00
Total 11 100.00 6 100.00

alif Descriptive statistic, Jnmeianzithedlsausednin 16 310 will 1 sefiilsauszdnia 2 1sa uasdn 17 lsadu 100%
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A15199 3 FukazevarawnlivesyUie (n=264)

ldgnuwuusIsun (SFS) ldgnuwuugudau (CFS)
L% n=203 (76.81%) n=61 (23.19%)

MUY Sovay U Sovay

Upper respiratory infection 50 24.75 9 14.75
Influenza A 23 11.39 2 3.28
Influenza B 1 0.50 1 1.64
Pneumonia 9 4.46 2 3.28
Dengue fever 1 0.50 0 0.00
Urinary tract infection 8 3.96 1 1.64
Fever unknown origin 32 15.84 13 21.31
Covid-19 infection 30 14.85 12 19.67
Acute gastroenteritis 23 11.39 12 19.67
Herpangina 5 2.48 0 0.00
Acute bronchitis 12 594 7 11.48
Hand Foot Mouth Disease 0 0.00 2 3.28
Croup 3 1.49 0 0.00
Sepsis due to Klebsiella spp. 1 0.50 0 0.00
Sepsis due to Salmonella infection 1 0.50 0 0.00
Sepsis due E. coli ESBL 3 1.49 0 0.00
Total 203 100.00 61 100.00

adif Descriptive statistic, fUhsunesefiannnvensldunnnii 1 awne uazdn 264 a1ws Uu 100%

5) #an1sANYINANITATIIMIIUURN 1T eustea1ednanlduuusssun (SFS)
Wisuiisuiunzdnainlduuugudou (CFS) Iinsnznlauldads Independent t-test Tusuusaunil
Asuanuasun@ lawn Hb, Het, WBC, Platelet, Monocytes, MCV, MPV wag Mann Whitney-U test Tu

v

Fauwlsduiifiniswanwaslidund Teun Na, K, CL, Neutrophils, Lymphocytes, NLR, RDOW taari1nun

'
v o w aaa

TodAgyn1eadan p < 0.05 wudnen CLlungu SFS ddn 79.42 = 40.95 lungu CFS A1 88.04 + 34.71
Faen Cl gandnegraliteddnyludUhengu CFS (p=0.033) uazen Lymphocytes lunay SFS A1 28.57 +
15.80 Tunqu CFS fiAn 32.26 + 14.48 A1 Lymphocytes gendnegraiidedAgylugUiengy CFS (p=
0.032) Iagnudnen Cluag Lymphocyte lungy CFS @andingy SFS agdideddgynisadia (p < 0.05)

(MIMN5199 4 wag 5)
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i

=] a ¢ v a wa v a;' Y 1Y) 19
A1 4 N153ATIERaNTTRTIINIeiealfURNsTurenundienizdnainldwuusssun (SFS)

Wisuiisuiuaztnanldwuududou (CFS) d1usunisly Independent t-test

d¥nuuusssunn (SFS)

dvnuwuududiau (CFS)

fiawls t df  P-value
n=198 (76.45%) n=61 (23.55%)

Hb (g/dL) (mean+S.D.) 11.74 + 1.39 11.61 £ 1.15 0.638 257 0.524
Hct (%) (mean=S.D.) 3572 + 3.35 35.33 +3.10 0.817 257 0.414
WBC (cell/mm?) 13,871.33 + 8,495.90 13,784.10 + 5,504.18 0.075 257 0.940
(mean+S.D.)

Platelet (cell/mm?) 322,641.92 + 111,212.28  317,754.10 + 106,351.09  0.303 257 0.762
(mean+S.D.)

Monocytes (%) 7.71 £ 3.37 6.90 + 2.63 1.649 253 0.055
(mean+S.D.)

MCV (fL) (mean=+S.D.) 70.12 + 8.92 70.10 + 8.97 0.010 256 0.992
MPV (fL) (mean+S.D.) 9.54 +1.10 9.47 + 0.98 0.149 4 0.882

@t Independent t-test, P-value < 0.05

= a I3 19 a wa N PN Y 9] 9
M19199N 5 ﬂ']i'lLﬂi']%vmaﬂ'ﬁmﬁflﬂWWQW@QUQ‘UWﬂW{LUE\JU?EJ‘V]&I'WYJ’EJﬂTJ%%ﬂQWﬂVLSULL‘U'UﬁﬁﬁgJ@’] (SFS)

Wisuisuiuazdnanldwuududou (CFS) dusunisld Mann Whitney-U test

ldgnuwuusssund ldgnuwuududau Mann
fauus (SFS) (CFS) Whitney- df P-value
n=198 (76.45%) n=61 (23.55%) U
Na (mmol/L) (mean+S.D.) 107.26 + 54.15 119.39 + 43.44 5,320.00 -1.415 0.157
K (mmol/L) (mean+S.D.) 331+ 1.70 372+ 1.44 5,367.00 -1.318 0.188
Cl (mmol/L) (mean+S.D.) 79.42 + 40.95 88.04 + 34.71 4,900,00 -2.133 0.033*
Neutrophils (%) 61.79 = 16.50 58.97 + 14.79 5,291.00 -1.463 0.144
(mean+S.D.)
Lymphocytes (%) 28.57 + 15.80 32.26 + 14.48 4,942.00 -2.145 0.032*
(mean+S.D.)
NLR (mean=S.D.) 3.35 + 2.99 2.55+ 202 5,155.00 -1.728 0.084
RDW (%) (mean+S.D.) 14.92 +1.90 15.09 + 2.38 5,903.00 -0.266 0.790

adm Mann Whitney-U test, * P-value < 0.05
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anuseNa

oAUTeHanuTngUIvas il

1. Lﬁaﬁﬂmé’mwﬂmﬁmmaz%’ﬂmﬂl&i’ﬂuuwuﬂqmsmmw 15981018 50 WTHIURITI1A9NTEY
Janinguasvsldeuvas 4 U a1nnan1s3idenuinUeudseunn 2565 - 2568 wuldnsinisinniedn
Nk Sesay 21.65, 13.82, 12.07 way 7.63 GEJENBSJ:‘fJ’JEJLﬁﬂ‘ﬁlL%ﬂ%UﬂWi%ﬂH’]ﬂfl’j\muﬂmmﬁ’]ﬁU LATONIING

NN TNANIUTINe 4 U wihrdusawag 13.12 F99m51N15:0nN1E8 NN URE AUUS UNUBIA AL N LT

Y
[

waziiusene LngINnIsNUNIITIUNTTNVBY R. Sawires wazanie’ nuldduniosay 2-14 vosgiae
& o v o [
winilidrsumssnwlulsmeiua

2. WaeuiitsudnuaelaenilivesUlisnunmen1iednainlduuusssuni (SFS) wagwuy
Fugou (CFS) Annanmsinseilagldadfdmivesued nuaedeyaidangy (Chi-square test) §Uae
F1U7U 259 Srgnutnuuy SFS Sauag 76.45 uay CFS Seuay 23.55 lagnudnguyiie SFS 1311

1 o

wnndt 3 SFS WumstniiAatudissndafeanislu 24 dalus fsgeznamstndu warhifdnuue
meivsmmuRaunfvesssuulssamaunasiaduguuuuiifeduldvesludniidlianmsdnderily
gonnaeIiuNISAN®IYDY H. Aydin wagaug™ wag P. Balikoslu wavanis®® e duluenuilumeaungly
nsnTiadeIuU SesnmuuansaediineuasiaumsvesssuuUssamlurasidnveadngeenad
mnlisensasunlasesgumgisisnioaznsnevaussveszuuUzamaunatselduinndi
Winndls aenndeafuiumsAnuves G. Yalon wagaais™® iwuindigiae FS ﬁammﬂu;ﬁﬂamwmw%’aﬂag
62.53 Huthevidedosay 37.47 01y wudrdwlngifinedotguinndt 1 U lumsdnfsaosuuy Fatag
g1 1 Bifuteiiindudngssesiifimsduiadolsrnniundounivtuondmaliinmsinge
uarillduanads aenndasiunsfiniues K. Gontko-Romanowska wagamey!” finuinergadeveudindi
ihumssnuilulsmetiaie 22 Weu Inglungu SFS flogiade 23 1iou wagnau CSF o1ginde 21 ifou
Tsauszse daulngnuldiilsauszsdlunstnieaewuy e1vesuigldarnnalnaednainldd
anuduiusiuanulvesaussienisidsundasvessamaiisnamelutisioiinuinninadesulsa
301 waznUT Asthma Hulseuszddngu SFS anniiga deandesifunisAnuiues H. Sadr uazans™®
fwuingheilsausedni Asthma innilan dnafausn wugedsdesas 71.21, 68.85 Tungu SFS uag CFS
mudduaenadestunIsinuvesadni Sasenadmi® uaznmdml e’ Anuhgtasidiums
fnwndenngdnanldifuafusnnniigaludasiaesngs linulss fimsdnluaseua fevas 95.45,
98.36 lungu SFS way CFS mudsy aenndeafiunisnuves adinn Baszdndsme® finuingiaednivy
Liflsgiannsdnluaseunsa Sovar 77.71 ednslsimunisinuillfunisdnudeundsoradinang

d{' [ v « wa v = v o v 1
ﬂa’]ﬂLﬂﬁ@‘lm’]iLﬂ‘U‘U83{1161‘14Li’e)ﬂﬂ?iﬁ@‘Uﬂ’]N‘Ui%’]G]ﬂ?i%ﬂ%i@liﬂﬁﬂ‘ﬁﬂlﬂﬂi@‘Uﬂi’) ﬂ?LWG}‘UBQI‘U na SFS
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drulngyfanvnunain Upper respiratory infection ngu CFS d@aulvgyianmnunain Fever unknown

o q

[

origin TndiAssiumsnwivesadni Saszanasmi® finuhanmgiihliannnzdnanliwuanniigade
Acute pharyngitis Fadu Upper respiratory infection

3. WlalFeuiisunansiamaiesu fiRnslugtaefisndenngdnanlduuusssuan (SFS) waz
wuududiou (CFS) wutnan CLlungu SFS dle1 79.42 + 40.95 uaglungu CFS T 88.04 + 34.71 Faan
Cl gendnegadidudrAglugUengu CFS (p=0.033) waagslsiniua Cl Iuﬂuisﬁ’ﬁgqaaaﬂéuaﬂﬁmaﬂu

naufsAInInnueiRedAtasnI1 90 mmol/L (AUni 90-110 mmol/L)?

q

muumwaﬂlmwmmm

Cl gnInnaadauduusfunednanlensanisnsranuel Cl ﬁﬁmLaﬁaqaﬂ’hawﬁmmé’mﬁuﬁ‘ﬁ

o

FAAANISTNLUU CFS 1INAILUU SFS hagaInnsauauniIsanwnednu Cl fuxasan1izdnannldds

[ [ '

v ° ' aa a v & a & saa ° o
GUE];‘JJaf\]’l 9 LLWQWﬂWQUQ@JﬂWi@ﬁU’]SI’J’J’] Cl LﬂuaLaﬂIVIi‘lamWNUWUqV]ﬁWﬂﬁUG]E]ﬂ']ﬁVl’Nr]usUaﬂigU‘U

it}

o

UszannaiunanslasiannzmsmunuaugalilinvesdevuimaduszamuaznsiauesansieUszam
iadudafio gamma-aminobutyric acid (GABA) Fsvimthitannisnsefuveawaduszanluausmin
aunaved ClarglunazatguanigadinUnfiazdsnanoan13v191uue3 GABA vinluiAin neuronal
hyperexcitability u8unalndrfyvesnsinnmiednlé? wuen Lymphocytes lungu SFS e 28.57 +

15.80 wazlunda CFS fld1 32.26 + 14.48 Fag1 Lymphocytes ganinegraditfodfajlugiaongu CFs

[y

(p=0.032) azviouliiiuinguae CFS a1aiin1snovauamifuiuiiuand199ndUae SFS Inganiz

N13nTEAUNIANMILUUT NG (adaptive immune response) Milunumdrdgylunisneuauaisenisin

9

Wl TakaLNILUIUNITINLEUTNEITDINUNITANN1IETNNLT FITARIINUNITANWIDUTANUIAN
lymphocyte Tungu CFS deiniings SFS lag G. Yalon uaganz'® wudn Lymphocytes Tugdiengu
SFS A1 42.1 + 21.3 Agu CFS §lA1 26.5 = 13.0 n15Anw P. Balikoslu wagag' iMudn Lymphocytes

TugUaengu SFS e 40.3 + 20.3 naal CFS A 34.4 + 18.7 @ Na uag K Tungu CFS wuegandngy

1 o o LY

SFs agelsiiidedfy Taudeiun1s@nwives G. Yalan wazane'® Anudn A1 Na wag K a1ninlungy

o

CFS agaditwdnfny AN Het Iuwmaﬂam CFS ummmmam SFS aglifidedmy Taundeadunis@ne

o |

Y84 G. Yalgin LLammzl fiwuinen Het Tungu CFS flrngendnngy SFS egnafitdud ”ﬁg A1 Hb TugfUae

nau CFS dardiningu SFS egaliiided Ay aonndesiun1sAnwires K. Lajeo wavans® wag

23 & o o o

N13AN®IY8Y A Rao wagane” Awudnel Hb lungu CFS Mndinay SFS sgnslaiiitduddny A1 MCV Tu

nqu CFS Aindingu SFS agelififadnfty aenaqasiun1sAinwives P. Balikoslu waganis'® Anuinan

[

MCV Tungu CFS annIngu SFS agngbifidadAny uidnudaiumsfneived G. Yalan wagane'® Anudn

(% I

A1 MCV lungu CFS aandnngu SFS agelaififudnAsy A1 ROW lungu CFS g@andnngu SFS agnalaidl

]

[

Wodnny Uandaiun1sfineives P. Balikoslu wazanz' wag A. Rao wazAns® nudnAl ROW lunay
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Ao o w =

CFS mn31ngu SFS egslifiteddy Wefiansanisesvasanuauysalvaadadenuasmuittungy CFS

o

HTITNUAT Het Hb MCV fndnga SFS uaga1 ROW ganiangs SFS deuvanaingiaengy CFS fian

lafinfiananinngu SFS azviouliiiiuinnisdnuuu CFS a1aduiusiu n11z1ns1aman aa1usnig

(% v

Tawuins lsadenneiugnssy egndlsinuafinsranuiieuwanaisegiell fdedAy wasdaliaay

Y v =

Tandeiuunenis@nedanisaesdinsfnwiiniiusely ATWBC Tungu CFS sindngu SFS ag1alaidl

(Y =

Yoddn nan1sanwasaddsldanusaduduanuduiusseninssuudadenviidunnzdnainlale

o

199971nA7 WBC 1ususlinnsaavausisanisindanaznisenaunlasudnsnaainvaletade lown

YiAvaanalin SLULIANVBINITANTD WALTEAUAIINTULTIVBINITONEU Takdeiun1sAnyives P.

Balikoslu wagaiz ' NimudnAn WBC Tungu CFS aaniingu SFS agnaludideddny A Neutrophils Tu

ngu CFS finangu SFS agnalifidedAny Taudaiun1sAnyives G. Yalan wavamg'® Anudian

Neutrophils Tungs CFS ganinngu SFS egraiiffuddy a1 NLR Tungs CFS Andnngu SFS ogalsid

o

v o W o [

WodAgy TaudaiunisAnyives P. Balikoglu uazaniz™ waz A. Rao wagAmz® nudtAl NLR lungy

CFS gandngu SFS agnailduddny YoyavestislunisAnwilnuinlungu CFS fanmguasldiingin

Y

A5AMBNTAlAIN-19 Dasay 19.67 (MUFIEN1552UMYealsAlLIUIUUTEUNN 2565 WAy 2566) ©4

geninngu SFS envdewaliingy CFS @513y lymphocyte dengandings SFS uageNeutrophil NLR Tu

'
1 [ 1 1

nau CFS fimanangy SFS azvisuliiiiuinanuynnisssuinvenielifawazuuafiseiinuluusas

1% R
A aa U IS

Frauaziiunsiveaiauduiusivelinvesn nednanlald A1 Monocytes Tungu CFS #ini
nau SFS eghslaiiideddgdadalinunisfinyiieiiuA Monocytes NiNaABAILENN 2 NGY UAIN
nouesurgliinlelalatdivgsain monocyte anansaidigseuuUseamaiunarsuvatenalnnszau

microglia Wazann13dUTIIBITEUU GABAergic inhibition denaliaussiiniulisenisiiadnuinduday

[

WoaillvasdanseiulviAinniednladnedu® fn Platelet lungu CFS sindnngu SFS agrelaiideddey

¥ % =

donAaBaiun1sAN®YIVeY P. Balikoslu wazanis'® Mnudm1 Platelet lungu CFS andnagy SFS aenalidl

v o w 1

WodAgy widaudaiun1s@nyives A Rao wagaug® Anudnen Platelet lungu CFS aandngu SFS

o
o w 1 v o w o

agaiitiddny wazd1 MPV Tungu CFS sndnay SFS agelififudnfty aenndasiunisnuives A,

o

23

Rao wagAmz® nudn A1 MPV lunau CFS sindingu SFS agelifidedAny uadawdsiunisfinyives

(% |

P. Balikoglu uazaniz™® iwudnd1 MPV lungu CFS ganingu SFS aeaiitfudny A1 Platelet uaz MPV

Tundaznsanedadanuusnetenuiedaluatunsald i dusivatlunisuenvsiavesniiztnainlvlaeeig

Faauilosainerafitadedu 9 wu vlauwazaugulswesnmsingeidusiu
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diediasznladeniinanenisiinnetnuuusssunuassuugdudeaunuan CLTugUlengu CFS &

1 a J J 1 1 @ J 915 J % i« | oaa ° ! & gj
AR[YEININGN SFS wangnalsnniumn CL114?‘1‘141‘0‘1/]\13@@ﬂﬁjﬂJQﬂ%@@gIUﬂ’QﬂJVlllﬂ’]Wlﬂ'ﬂLﬂﬁusl/l PNUUBR

'
1 d

vanlakiiesdna Cl isndunasiianuduiusiunnednainldvsenisnsianua Cl Adanadognii
pnafianuduiusivilAmAnn1stauuy CFS 11nAd1wuy SFS wagnuidindenvivila Lymphocyte Tu
Avaengu CFS fanadiogeniingu SFS e1aidusdivavenitdisianiedUiednisfinigelifaazyin il
U Lymphocyte Wndu Feonafinnuduiusiunsinanngdnainldwuu CFS edutouunniiniig
Fnanlduuu SFS eglsimudeyanisfinviliouiisunansiamaiesufiinislugUaeiundene
Fnannlduuusssunuaziuududoudaliveyaininlulsemelne wazdlodman1sAnuilluseuiioy
Y] = i v oA 2 oo Y] a v A i ) |

flunanT1sAnwverUssmanuIgiivateseiaundaudaiu Inee1aasiinaindadenuananeiu 1
WUFNITU ANUYNNITTELINTBATBLIFaLazUATISY NsAinwlsenadililiteasulunisuinansaanig
v a wa D a ) v o val 1 o v & o 1 v
weslUansivlduenviinvasnnizdnanld lunisguashweuldnunseniesdnannldunmddnadasly
MU IAN130539319NENEaNTINTIANITRIUf UANsTunsussidiumanvuenyilauasiuaseAuaing

JULsweInEdnINlY WelinisitiadeshweuldgniesUasnsdouasiiusydnsamgan

Ya3nn

1. anuldaunavesruinnguiiegne wudeyavesdUliungu SFS (n=198) I91uruunnid
Uszanal 3 wihwesthengy CFS (n=61) o1adwwadannuwiuglumsiUSeuifioudiade

2. Wesnifunsinvnuueunduiudeyannnistuiinnsedeu doyaildonaligndos
Asutu W UseiRdnluaseuntionaldladnauviseduiinlivSenudeyaunsesiegayme

3. Snuitheivihnsinundaidnnuieuasnansinndsdimutaudsiunarensfnuiiiu
indsdslianunsathnavesnsanuulilumsguasnuigieiniiunsenngdnanlils

4. \Jumsfnwwuudounas lanusanivaududsniula

5. vnsAnwlulssnegruiauniafendeenadinanisiimaluldluuiunau 9

LRI
1. maeﬁwLﬁumiﬁﬂm%%ﬁ’wNﬁawﬁﬁammuwma@ué (Multicenter Study) uagLiisuu
nausegaiefudunansAnunagiiumuaninsalunssadmalusussnnadinluduniuandaai
2. MENSANYILUY Prospective ilofusunauagifiuanuiidedevesanide
3. mvhdeyaladenieidinuaznansiamaiesl JURnsunusenaunsinuunviinvesntizdn

nldiedieiiulszavsnnlumaitadenununsinuikasinnugUieg ey
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Abstract

Objective: To develop and evaluate a financial and fiscal management model for Kham Khuen
Kaew Hospital to enhance efficiency and reduce financial risk.

Methods: This mixed-methods action research was conducted between June and September
2025. The sample consisted of 22 administrators and department heads. Research instruments
included the TPS V 3.0 financial performance assessment and qualitative tools based on the
Technology of Participation (TOP) Model and AIC process. Data were analyzed using descriptive
statistics and content analysis.

Results: The developed model comprised five main plans: proactive revenue enhancement,
resource optimization, information system development and monitoring, human resource development
and motivation, and systematic process improvement. After implementation, total revenue increased
from 124.45 million baht to 160.64 million baht (29.09% growth). Inventory tumover days decreased
from 44.21 to 38.35 days. The UC receivable collection period increased from 22.98 to 35.74 days
(remaining within the standard criterion of <60 days). Outpatient unit cost decreased from 1,011.71 to
996.00 baht/visit. Inpatient unit cost decreased from 11,095.24 baht/visit in June 2025 to 11,388.44
baht/visit in September 2025, and the TPS score improved from grade B (11 points) to grade A (12 points).
The application of Total Quality Management concepts combined with action research and participatory

processes can systematically improve hospital financial management efficiency.
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Conclusion: The developed model shows potential for improving hospital financial
management efficiency and can serve as a guideline for similar healthcare units. However,
profitability challenges remain due to fixed healthcare service costs. Recommendations include
expanding the model to similar community hospitals and conducting further research in
pharmacoeconomics to develop long-term financial sustainability.

Keywords: Hospital financial management, Healthcare finance, Total Quality Management (TQM),

Action Research, Community hospital
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