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Abstract

Y Background

Sepsis has a worldwide impact on the healthcare system. The primary problem in
treating sepsis is the emergence of multidrug-resistant microbials caused by the improper
use of antibiotics. The mortality associated with the inappropriate use of empirical
antibiotics consequently adds a burden to the healthcare system. This study aims to
investigate the clinical impact of appropriate empirical antibiotics in sepsis patients

presenting to the emergency department.

A Methods

A retrospective cohort study was conducted among patients with sepsis who received
empirical antibiotics in the emergency department. Patients were stratified based on
laboratory culture results and the appropriateness of empirical antibiotic therapy. The
impact of empirical antibiotic use was evaluated with respect to 30-day mortality, length

of hospital and intensive care unit (ICU) stay, admission costs, and overall patient survival.
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R Results

Appropriate empiric antibiotic use in the culture-negative sepsis (CNS) group was
associated with a significant reduction in 30-day mortality (risk ratio [RR], 0.26; 95%
confidence interval [Cl], 0.15-0.46; P < 0.01). In contrast, appropriate empiric antibiotic use
in the culture-positive sepsis (CPS) group was not significantly associated with decreased
mortality (RR, 0.88; 95% Cl, 0.74-1.05; P = 0.08). The length of hospital stay was significantly
longer among patients with inappropriate empiric antibiotic use in the CNS group,
whereas no significant difference was observed in the CPS group. Length of ICU stay
and admission costs did not differ significantly between appropriate and inappropriate

empiric antibiotic use in either group.

A Conclusions

Appropriate empiric antibiotic use in patients with culture-negative sepsis (CNS) was
associated with a significant reduction in 30-day mortality. In contrast, in patients with
culture-positive sepsis (CPS), appropriate empiric antibiotic use did not significantly reduce

mortality.

A Keywords

anti-bacterial agents; anti-infective agents; sepsis; mortality; emergency department




Introduction

Sepsis is a life-threatening organ
dysfunction caused by an abnormal
response precipitated by an infection’
Sepsis has a worldwide impact on the
health care system, with the overall
incidence of sepsis worldwide affecting
approximately 31.5 million cases annually.
While the mortality remains high at
approximately 5.3 million people per year,
further empowerment in sepsis treatments
is still needed. In recent years, the primary
concern for the management of sepsis is
the emergence of multidrug-resistant
microbes, an issue stemming from the
improper use of antibiotics™“. A recent
study demonstrated a threefold increase
in mortality with the inappropriate use of
empirical antibiotics in sepsis patients,
especially in septic shock’. The use of
empirical antibiotics in patients with
sepsis in the emergency department (ED)
fails to cover the causative pathogen in
10 to 40 percent. Compared with using
empirical antibiotics properly, improper
use had a higher mortality rate by 16.3
percent, while the former was only at 7.0
percent®

According to the Surviving Sepsis
Campaign 2016, 2018, and 2021, appropriate
empirical antibiotics in patients with
sepsis are mandatory’”. The concept of

10-13

broad-spectrum antibiotics and early

Thai Journal of ©mergency Medicinew

combination antibiotic therapy' ** was

adopted thereafter. This resulted in the
overuse of antibiotics'®, and the issue with
multidrug-resistant organisms became
more apparent. The colonization of
multidrug-resistant microorganisms
affected treatment, resulting in increased
lengths of hospital admissions, higher
hospitalization costs, and a higher
mortality rate.

The appropriateness of empirical
antibiotic use is regularly assessed using
laboratory culture results and the antibiotic
susceptibility test for each isolated

118 This assessment limits

microorganism
access to proper use in culture-negative
sepsis patients, who account for 30 to 54
percent of patients with sepsis.'® ' %
Culture-negative cases associated with
high mortality were reported”’. Because
there is no reference standard to assess
proper use and the response of treatment,
practically using the reduction of fever at
72 hours is still controversial. The number
of studies assessing the impact of empirical
antibiotic treatment in patients with
culture-negative sepsis is limited. It is
expected that the appropriate use of
empirical antibiotics in both patients with
culture-positive and culture-negative
sepsis should reduce mortality, shorten
the length of hospital stay, and lower the

cost of hospital admissions. This study
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investigated the clinical impact of
appropriate empirical antibiotics in patients
with sepsis who visited the ED. The
clinical impact included 30-day mortality,
lengths of hospital stays, lengths of
intensive care unit (ICU) stay, and total

cost of hospital admission.

Materials and Methods

Study Design and Setting

A retrospective cohort study was
performed in the ED of Chiang Mai
University Hospital, from November 2017
to December 2018. Chiang Mai University
Hospital is a tertiary-care, non-profit,
university hospital. The estimated number
of patients receiving healthcare services
is 70,000 patients per month. Of these,
roughly 40 patients with sepsis receive

care in the ED per month.

Participants

Inclusion criteria comprised patients
aged >18 years who were diagnosed with
sepsis according to the Third International
Consensus Definitions for Sepsis and
Septic Shock (Sepsis-3) and who received
at least one dose of a single antimicrobial
agent in the emergency department
(ED). Exclusion criteria included patients
referred from another hospital with prior

intravenous antibiotic exposure and those

admitted to hospitals where treatment
charts or electronic medical records were
unavailable for review to assess treatment

outcomes.

Data Collection

The patients were identified using
the 10th revision of the International
Statistical Classification of Diseases and
Related Health Problems (ICD-10) code
referred for sepsis (including Ad1, R65,
R57) from the hospital electronic medical
records (EMR; provided by Digicard 2007°
and SMI®). The chart review was performed
by data collectors, consisting of health
care providers and technicians. We
reassessed the sequential organ failure
assessment scores (SOFA scores) of all
patients using the pooled data, including
both baseline SOFA scores before the
current visit and current SOFA scores at
the time of ED disposition. All intravenous
antibiotics given to these patients were
classified as empirical antibiotics. If no
intravenous antibiotics were given in the
ED, these patients were excluded from
the study. The patients were identified as
an immunocompromised host with at
least one of the following conditions:
(1) immunosuppression (defined as viral
immunosuppression, neoplastic disease,
immunosuppressive drugs including

steroids, chemotherapy, or congenital



immunosuppression), (2) active hematologic
malignancy (i.e., still requiring treatment),
and (3) active neoplasm (i.e., a neoplasm
that has not been resected, still requires
treatment, or with metastasis)® **. Probe
thermometers were used to measure body
temperature; the probes were placed in
the axilla as the most convenient site.
The relationship between axillary and
core temperature measurement was a
moderate to high correlation (r = 0.53 -
0.90)*** axilla temperature using the
Tempa.DOT Ax chemical thermometer
and tympanic membrane temperature
using the Diatek 9000 Insta Temp
thermometer. Sixty adult intensive care
patients had their temperatures monitored.
A single set of five simultaneous tempera-
tures, i.e. left and right axilla, left and right
tympanic membrane (TM. The temperature
was recorded in degrees Celsius.
According to laboratory culture
information, patients were divided into
two groups: the culture-positive sepsis
(CPS) group and the culture-negative
sepsis (CNS) group. We assessed the
appropriateness of empirical antibiotic use
(EAU) based on predefined criteria.
Subsequently, we evaluated its compliance
with the hospital’s Clinical Practice
Guidelines (CPG) for antibiotic use before
assessing the clinical outcomes. Most

patients included in our study were
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treated in compliance with the hospital’s
sepsis practice guideline, developed based
on recent updates from the Survival
Sepsis Campaign. Intravenous antibiotics
were administered within one hour,
adequate intravenous fluids were provided,
and vasopressors were administered as
indicated. Hemocultures and cultures from
source-specific sites were collected by
registered nurses to ensure the adequacy
of the culture results.

For the CPS group, appropriateness
was determined based on the antibiotic
sensitivity data on bacteria isolated from
suspected sites of infection. The empirical
antibiotic was considered appropriate if
it covered all causative pathogens. For
the CNS group, appropriateness was
determined by the clinical response to
antibiotic treatment, defined as a body
temperature of less than 38 degrees
Celsius or a white blood cell count of less
than 10,000 cells/mm? after 48-72 hours
of treatment. The empirical antibiotic use
was considered appropriate if the patient
became responsive to treatment within

this time frame?" %

. These differing criteria
were necessary due to the absence of
pathogen-specific data in CNS cases, which
required the use of clinical indicators to
assess the appropriateness of empirical
antibiotic use. While this introduces

some variability, it reflects the real-world
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differences in the availability of diagnostic
information between the groups. The
overuse of empirical antibiotics was also
assessed. Antibiotic overuse is defined as
using a broad-spectrum antibiotic other
than the CPG recommendation for coverage
of the pathogen for the possible source
of infection and justified risk of adverse
drug reaction”. If a less broad-spectrum
antibiotic is used or if the antibiotic does
not cover the pathogen as recommended
by the CPG, it will be defined as underuse.
For patients in the CPS group who initially
received inappropriate EAU, their therapy
was adjusted according to antibiogram
results. These patients were retained in
the outcome analysis. The adjustments
were made typically within 48-72 hours
from the onset of clinical presentation,
based on the availability of culture and
sensitivity results.

Study data were collected and
managed using the REDCap (Research
Electronic Data Capture) tools hosted
at the Faculty of Medicine, Chiang Mai
University. REDCap is a secure, web-based
software platform designed to support
data capture for research studies™*". The
REDCap data was limited to the related
users, and their user rights were determined
as data collector, outcome accessor, and
project manager. The identifier data was

removed before exporting from REDCap.

Pooled project data in REDCap was
deleted three months after the final

analysis.

Outcome Measures

The treatment outcomes included
30-day mortality, length of hospital stays,
length of ICU stays, and total cost of
hospital admission. These outcomes were
collected using the data recorded in the
EMR. Survival analysis was performed in
both the CPS and CNS groups. Time origin
was the day of each hospital admission.
All-cause mortalities were counted as an
event. The hospital discharge for end-of-
life care was counted as an event only
if there was no hospital visit after that
disposition. Censoring criteria include
patient survival to hospital disposition,

except for end-of-life care.

Sample Size Estimation

A previous study reported that
hospital mortality among patients with
positive blood culture was 413 deaths
out of 1850 patients with appropriate
antibiotics and 374 deaths out of 744
patients with inappropriate antibiotics™.
Therefore, we estimated the sample size
by using the two-sample proportions test
with in-hospital mortality of CPS patients
with the appropriate antibiotic group
(22.3%) compared to the inappropriate



antibiotic group (50.3%). To achieve a
power of 90%, an O.-level of 0.05, and an
incomplete data rate of 30%, we planned
to enroll 180 CPS patients. Because there
was no data on the impact of appropriate
empirical antibiotics in CNS patients, we
also estimated enrolling 180 CNS patients,
similar to CPS patients. We planned to
recruit a total of 360 patients.

Statistical Analysis

Data analysis used descriptive
statistics to measure central tendency
and variability. We assessed normality by
measuring skewness and kurtosis, the
histogram, and the Kolmogorov-Smirnov
tests. The normally distributed numerical
variables were presented as mean +, SD,
and other numerical variables as median
(interquartile range). Comparison between
the study eroups was performed; chi-square
and Fisher’s exact test were used for
categorical data. Unpaired t-test and the
Wilcoxon rank sum test were used for
continuous data. The risk ratio was used
to measure 30-day mortality between
appropriate and inappropriate EAU groups.
The survival analysis was performed as an
univariable analysis using the log-rank
statistic, Kaplan-Meier estimate, and Cox’s
hazard model. The data were managed
and analyzed by Microsoft® Excel (Microsoft
Corporation, Redmond, WA, USA) and

Thai Journal of ©mergency Medicinew

Stata® version 16 (Stata Corp LLC, College
Station, TX, USA). Statistical significance
was defined as p <0.05.

Results

Baseline Characteristics

The 745 patients were recruited
from hospital EMR, while 484 patients
met the diagnostic criteria for sepsis. We
enrolled 472 patients in the review, with
234 CPS and 238 CNS patients (Figure 1).
The overall survival to hospital discharge
was 72.7%. Overall, 30-day mortality
was 25.4%. The baseline and clinical
characteristics of sepsis patients are shown
in Table 1. In comparing the CPS and CNS
groups, the differences in mean age,
status as bedridden, and source of
infection were statistically significant,
but not significant in the subgroup by
appropriate EAU.

Impact of Empirical Antibiotic Use
Appropriate empirical antibiotic use in CNS
groups significantly decreased 30-day
mortality (risk ratio [RR] 0.26; 95%
confidence interval [CI] 0.15 0.46; p < 0.01)
(Table 2). While appropriate empirical
antibiotic use in CPS groups did not
significantly decrease mortality (RR 0.88;
95% Cl 0.74 1.05; p=0.08) (Table 3).
The length of hospital stays for the
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745 records

261 records

retrieved using SOFA <2

Y

EMR not sepsis
484 records
recruited
\4 !
472 records [ Excluded records ]
included in study
1 referred with prior EAU
l 11 not receive EAU in ED

Microscopic
Hemocultures and
cultures review
Source specific cultures

v v

234 Positive 238 Negative

cultures cultures
179 Appropriate EAU 129 Appropriate EAU
55 Inappropriate EAU 109 Inappropriate EAU

Separately assess for clinical impact outcomes

30-day mortality Length of stays

[ Cost of hospital admission ] [ Length of ICU stays ]

Figure 1 Study flow chart and methodological process. EAU = empirical antibiotic use,
ED = emergency department, EMR = electronic medical record, ICU = intensive care unit,

SOFA score = sequential organ failure assessment score.
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Table 2 Impact of empirical antibiotic use in the culture-negative sepsis group.

Appropriate EAU | Inappropriate EAU

Outcomes p-value
(n129=) (n109=)
30-day mortality - no. (%) 10 (7.8) 50 (45.9) <0.01*
Median of days from admission to death
18 (9-20) 4.(2-7) < 0.011
— days (IQR)
Median length of hospital stays — days
9 (5-14) 6 (3-13) <0.01t
(IQR)
Median length of ICU stays — days (IQR) 5(3-9) 5(2-7) 0.67t
Median of admission cost — Thai baht 68334 (32017- 74050 (31587- 0T
(IQR) 129248) 137361) '

EAU = empirical antibiotic use, ICU = intensive care unit, IQR = interquartile range; * p-value by

chi-square test; t p-value by Wilcoxon rank-sum test.

Table 3 Impact of empirical antibiotic use in the culture-positive sepsis group.

Appropriate EAU | Inappropriate EAU

Outcomes p-value

(n179=) (n55=)

30-day mortality — no. (%) 41 (22.9) 19 (34.6) 0.08*

Median of days from admission to death
7(3-19) 7 (1.5-23) 0.81t

- days (IQR)

Median length of hospital stays — days (IQR) 10 (5-18) 8 (4-21) 0.48t

Median length of ICU stays — days (IQR) 5(4-11) 7(2-21) 0.85t

_ o _ 74051 (36619- 65782 (34760-

Median of admission cost — Thai baht (IQR) 0.8671

142644) 16685)

EAU = empirical antibiotic use, ICU = intensive care unit, IQR = interquartile range; * p-value by
chi-square test; t p-value by Wilcoxon rank-sum test.

appropriate use of empirical antibiotics in statistically significant.
the CNS groups was significantly longer, Cox proportional hazards modeling
but not significant in the CPS group. The in survival analysis showed that, in the

length of ICU stays and cost of admission CNS group, appropriate EAU was associated

in both groups were not found to be with significantly reduced 30-day mortality
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(hazard ratio [HR] 0.14; 95% CI 0.07-0.28;
p < 0.01). Meanwhile, there is no benefit
of the appropriate EAU in CPS group on
mortality (HR 0.66; 95% Cl 0.38, 1.13;
p = 0.12) (Figure 2).

There was no evidence that overuse
of empiric antibiotics reduced 30-day
mortality in either the culture-positive
sepsis (CPS) group (p = 1.00) or the
culture-negative sepsis (CNS) group
(p = 0.71). Similarly, overuse of empiric
antibiotics was not associated with
significant differences in hospital length
of stay (CPS: p = 0.30; CNS: p = 0.19),
ICU length of stay (CPS: p = 0.62; CNS:
p = 0.98), or admission costs (CPS:
p = 0.52; CNS: p = 0.40)

Discussions

Our study demonstrated that
appropriate empiric antibiotic use (EAU)
significantly reduced 30-day mortality
among patients with culture-negative
sepsis (CNS). Given that empiric therapy
was predominantly appropriate in our
cohort, overall mortality was substantially
reduced. To our knowledge, this is the
first study to specifically evaluate the
impact of empiric antibiotic appropriateness
in CNS, assessed through measurable
clinical outcomes. Previous research has
primarily focused on comparing mortality

between CNS and culture-positive sepsis

(CPS), without distinguishing between
appropriate and inappropriate empiric
therapy in the CNS population. Factors
contributing to negative culture results
may include slow-growing or fastidious
organisms, inadequate sampling techniques,
and suboptimal specimen transport

conditions***

. These factors may influence
the evaluation of treatment outcomes
and could contribute to the observed
differences in mortality and length of stay
between culture-positive and culture-neg-
ative groups. Both culture-negative and
culture-positive septic shock patients
demonstrated overall hospital survival,
however, delayed initiation of appropriate
antimicrobial therapy following the onset
of hypotension was associated with
increased mortality in both groups".
Another study found that culture-negative
patients had lower ICU and hospital
mortality rates than culture-positive
patients”. For instance, the study by Lee
et al. demonstrated that culture status
significantly influences the prognosis of
sepsis patients, with culture-positive
patients generally having poorer outcomes
compared to culture-negative patients.
Our findings are consistent with these
observations, suggesting that while appro-
priate empirical antibiotic use is crucial,
the culture status also plays a significant

role in determining patient outcomes.
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Figure 2 Kaplan-Meier Curves for survival according to appropriate and inappropriate
empirical antibiotic use (EAU). A) Culture-negative sepsis (CNS). Patients who received
appropriate antibiotics had better survival than inappropriate antibiotics (P < 0.01 by the
log-rank test). B) Culture-positive sepsis (CPS). There is no difference in mortality between

the appropriate and inappropriate groups (P = 0.12 by the log-rank test).
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Since a prior study assessed the appro-
priateness of empirical antibiotics in the
CNS group with antibiotics matching
national guideline recommendations™,
we considered using another criterion to
assess clinical response to antibiotic use.
Thus, we used the parameters to evaluate
the resolution of infection in patients
diagnosed with pneumonia with body
temperature less than 38.0°C or white
blood count less than 10,000 cells/mm??"?,
This criteria application is challenging to
assess clinical response in our study but
reveals interesting outcomes. There are
also reports of using clinical pulmonary
infection scores (CPIS), the parameters
included evaluation of body temperature
and leukocyte count, to guide the duration
of antibiotic therapy in patients with
pneumonia”. Our study supported
assessing clinical response using the
same criteria after empirical antibiotic use,
especially in the CNS group. If no clinical
responses were met at 48-72 hours,
changing the spectrum of antibiotics should
be considered. This supported practice of
antibiotics stewardship™ for use in the ED.
Our study demonstrated that appropriate
EAU tends to reduce mortality in CPS,
although no statistically significant association
was observed. However, previous literature
reports that appropriate EAU in the CPS

group is beneficial in decreasing the risk

of mortality with a number needed to
treat of 4°. Although the use of appropriate
empirical antibiotics in the CPS group is
higher than in the CNS group, our study
found no benefit of appropriate antibiotics
on 30-day mortality. Yokota et al. demon-
strated that appropriate antimicrobial
therapy decreased in-hospital mortality
in patients with severe sepsis and septic
shock in a patient with bloodstream
infection in the ICU. On the other hand,
our study was conducted in the ED with
various severity ranges and included data
from both ICU and non-ICU settings™.
Vazquez-Guillamet et al. found that an
inappropriate antimicrobial treatment
increased the risk of all-cause hospital
mortality in all hospitalized patients
with severe sepsis or septic shock and a
positive blood culture. However, the age
of their patients was younger than that in
our study”.

Our findings underscore the critical
importance of accurate and judicious
therapeutic decision-making in the
management of sepsis. Effective care in
the emergency department depends
heavily on the timely and appropriate
initiation of antibiotic therapy. Adherence
to clinical practice guidelines can help
ensure that empiric antibiotic treatment
is both effective and prudent, thereby

improving patient outcomes while also



mitigating the broader challenge of anti-
microbial resistance. This study reinforces
the value of such practices in achieving
optimal clinical outcomes for patients
with sepsis.

There is limited data assessing the
effects of overusing empirical antibiotics.
The overuse of empirical antibiotics in our
study showed no reduction in mortality,
no decrease in the length of hospital stays,
and no decrease in the cost of admission'®*
Knowledge augmentation in EAU has been
shown to improve performance in selecting
appropriate empirical antibiotics, such as
increasing the appropriateness of antibiotic
use, reducing the antibiotic spectrum, and
decreasing mortality within 72 hours. We
recommend using appropriate antibiotics
with the appropriate spectrum to improve
outcomes in sepsis care. Previous research
highlights the significance of prescribing
empiric antibiotics with an overall antimicrobial
susceptibility of >70%, guided by hospital
cumulative antibiograms, which has been
associated with reduced mortality rates
and shorter ICU stays for patients with
bacteraemic sepsis”. To enhance adherence
among ED physicians, hospitals should
prioritize the integration of antibiograms
into daily practice®, fostering an evidence-
based decision-making culture. This
involves targeted education, training, and

quality improvement initiatives to expedite
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diagnosis and antibiotic administration.

The in-hospital mortality rate of our
study was 27.3%. Similarly, those studies
in the USA and the UK reported about
28-41%""**. There has been limited
research on appropriate EAU in sepsis
patients diagnosed with the sepsis-3
criteria internationally. Therefore, we filled
this existing research gap by recruiting
sepsis patients diagnosed with the recently
revised sepsis-3 criteria’. Although an
immunocompromised status may be a
concern in a patient with an infection, our
study found no difference between the
CPS and CNS groups regarding the use of
appropriate or inappropriate EAU. It was
due to the aim of our study not to explore
the immunocompromised host subgroup;
further study on this issue remains a knowledge
gap. Ramirez et al. demonstrated that
pneumococcal community-acquired
pneumonia in immunocompromised
versus non-immunocompromised
adults treated with appropriate antibiotic
therapy did not associate with clinical
outcomes in terms of time to clinical
stability, length of hospital stays, or
hospital mortality. However, there was a
limited number of immunocompromised
patients in this study®.

In the CPS group, it is important to
note that patients treated with adequate

EAU had a significantly higher rate of fever
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compared to those treated with inadequate
EAU. This suggests that patients receiving
adequate therapy might have presented
with greater clinical severity at the onset'".
As aresult, the lack of difference in outcomes
between adequate and inadequate
therapy may be influenced by the initial
severity of the condition, potentially
reducing the observed impact of adequate
empirical antibiotic use on outcomes.
Future research should consider stratifying
patients based on initial severity to better
understand this dynamic. In contrast, the
CNS subgroups differ in another key clinical
parameter: white blood cell count at time
0. The group treated with inadequate EAU
shows significantly higher leukocytosis.
This hicgher WBC count may indicate
a more severe infection, which could
influence prognosisf’. Therefore, the
difference in WBC at presentation may
weigh more heavily in prognostic terms,
making direct comparisons between
adequate and inadequate EAU groups
less interpretable. Future studies should
consider these baseline clinical differences
to provide a clearer understanding of the
impact of empirical antibiotic use on
outcomes. In clinical practice, it often
happens that upon arrival of a culture
result with an antibiogram, the patient
has shown significant clinical improvement

even though the germ intercepted in the

culture does not show sensitivity or is not
tested for the empirically chosen antibiotic

at time zero'* %

. This phenomenon suggests
that factors other than direct antibiotic-
pathogen interaction, such as the host
immune response and the presence of a
mixed infection, may contribute to clinical
improvement”. It highlights the complexity
of treating sepsis and the need for a
comprehensive approach that considers
both clinical and microbiological data.
The main limitation of this study
was the inability to account for several
important confounding factors, including
lactate clearance, duration of hypotension,
severity of sepsis, and time to intravenous
antibiotic administration, all of which may
have influenced mortality outcomes. Due
to incomplete documentation of these
key clinical covariates, multivariable
logistic regression could not be performed,;
consequently, only unadjusted risk and
hazard ratios are reported, which may be
subject to residual confounding. Furthermore,
the assessment of empiric antibiotic
overuse was based on adherence to
clinical practice guidelines rather than
culture results and antibiotic susceptibility
testing. A second limitation was the
relatively small sample size in the
culture-positive sepsis (CPS) group,
particularly in the inappropriate therapy

subgroup, which may have limited the



statistical power to detect actual differences
in mortality. Additionally, the study did
not include detailed analyses of specific
patient populations, such as immuno-
compromised individuals or those who
received antibiotics deemed compatible
with current guidelines. Another limitation
was the use of different assessment
criteria for culture-negative sepsis (CNS)
and CPS, which may restrict the validity
of direct comparisons between the groups.
Finally, significant heterogeneity between
CNS and CPS patients—particularly with
respect to age distribution and bedridden
status—was not fully addressed and could
have influenced the observed outcomes.
Future studies should stratify patients by
these characteristics to better understand
their impact. The use of different criteria
for defining “adequate” EAU in CPS and
CNS groups introduces variability, reflecting
real-world differences in diagnostic
information. Future studies should aim
to develop unified criteria to enhance
comparability. Finally, in this non-randomized
study, the use of propensity score (PS)
matching could help reduce confounding
effects. However, PS matching may reduce
sample size, leading to an underpowered
statistical analysis. Our study did not
pre-specify the PS matching analysis
method or have a large initial sample size,

resulting in potentially smaller matched
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sample sizes and reduced statistical
power. Future non-randomized studies
should consider PS matching in their

analysis plans.

Conclusion

Our study demonstrated that
appropriate empiric antibiotic use was
associated with reduced 30-day mortality
in patients with culture-negative sepsis
(CNS). In contrast, this association was not
observed in culture-positive sepsis (CPS),
which may reflect confounding factors
such as baseline illness severity or limited
statistical power. These findings underscore
the importance of adherence to clinical
practice guidelines in the emergency
department, while also highlighting the
need for a broader clinical perspective
that integrates host factors, disease
severity, and real-time microbiological

data in the management of sepsis.
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Abstract

A introduction
A significant number of patients currently seek services at the emergency room of
Maharaj Hospital. Improving the triage system for assessing the severity of emergency cases,

is essential to reducing losses associated with emergency conditions.

Y Objectives
This study aimed to evaluate the consistency between the severity level assessments
of emergency patients conducted by the emergency dispatch center and those performed

using the ESI MOPH ED Triage criteria at Maharaj Nakorn Ratchasima Hospital.

A Method

This descriptive retrospective study analyzed patient data from the Emergency
Medical Information System (ITEMS). The study included data from 2,872 emergency cases
reported via the emergency dispatch center and subsequently treated at Maharaj Nakorn
Ratchasima Hospital. Statistical methods used included frequency, percentage, Weighted

Cohen’s Kappa statistics, and a 95% confidence interval
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B Results

The consistency of severity level assessments between the emergency dispatch
center and the ESI MOPH ED Triage system showed that 78.38% of cases were consistent
with the criteria, 6.69% were below the criteria (Under Triage), and 14.94% were above
the criteria (Over Triage). Regarding the Response Code (RC) compared to the ESI MOPH
ED Triage system, 82.45% of cases were consistent with the criteria, 4.56% were below
the criteria, and 12.99% were above the criteria. Furthermore, the accuracy of the Incident
Dispatch Code (IDC) compared to the RC indicated that 90.70% were accurate, while 4.67%

were below the criteria and 4.63% were above the criteria.

R conclusion

The triage consistency between IDC and ESI, which use different criteria, is relatively
high. The consistency between RC and the ESI system is even higher due to the involvement
of real-time team evaluations during operations. Additionally, the consistency of patient

triage assessments based on IDC and RC at Maharaj Hospital is exceptionally high.
A Keywords

Consistency of Emergency Patient Severity Levels, Emergency Dispatch Center, ESI
MOPH ED Triage System, Maharaj Hospital

27




M\MQW%&W%L’J%W\HM%@OLﬁuLm‘ﬂUﬁzmﬁI%&J

unin

amnsaliulieimenzanidu (emer-
gency illness) tun1ginganadinuasd
AnuLdssguUUsIHenisdedinnasiinainy
finsszerendlugihemnldlasunistievae
waginwinzanidueg1unuigautayil
Usednsan' msdansligureanidulesu
nsUfURANTgnLAud LA uInTsIu Qusiy
AMmggndurselasunisindasnvianizesnd
yuviaedl SadundnnsdrAnlunsannssuy
U%ﬂWiLLWV}éQﬂLau (emergency medical
service system) Feuszneuludae syuunis
udamnuazdsns a gaiame nnslinisgua
Aivtagluszninahdwaznisihddludlse
werwnafilaussouglunisladnunliogas
Witnzau” > nvineuauvesyauianuly
nshianudiemieUienoutids desaud
Suudammuazdsnsidugudnans nszuaums
wiuRuAnsuLdamnnguds Tneausu
wiamgazdanisuazsrvsinteya Usiia
a01uN150i91N15 VY SEAUAILTUSY
AuviaveUae Mntiuiimsnsaaeudum

'
a wa I

YU URNINIAINT AUETA Tinwens

ALANUTEAUANNTULTILAZRYLNARALAALYA
ms@ua%’nmﬁaqé’u naanIun1siAI U
anduludaniuneruialiungauiuaing
suusavselsavesdUqe” lutaqgduiidile
dmiuujuanislugudsuudanmuazdenns
dieldidunuanislun1sufuRny’ Famna
an1dunsunnganiBuuwsiand (ana.) ladn
inueIsN1sARLENLarIASIRUNITUSUIA

AUERNEUANLLNME ana. TruA W.A. 2556°

28

dmsulanuneuradniiunaeinisdnuen
AU3gandulazdndIfuUIUIanIY 25 ngd
9111511 (criteria based dispatch: CBD) * ™
NNsAEnwIReuniAgafuNTUF TR
aniduvemheunme §Inivsneuna M
JEAU emergency severity index (ESI) version
4 119ILIRTEAIUANURNAY Wud In1sReu
aussEennaesiuiesay 72.1 lagnuseauy
mnuguLsaaefiguAuete fovas 26.2 uas
AAuaTe fosar1.7 uonand lunsusidu
AUADANABITENINFYQYIUHOUNILINGS
(NEWS) Usznausedoyaitugiu m viosgnidu
WU TezdunnusuussiiAuaiefosay 47.8
LLagLﬁ@ﬁﬁ]’litZu’lLQW’lzﬂﬁjﬁJﬁﬁ‘izﬁU?@iyﬂm
FoWINGAFY AN1TAALENTEAUAINUTULTS
fUhennAuaiefosas 7.4 aguledn NEWS
o1aliilviadesflevunauiioanaiunis
AALENTEAUAIINTURTIVRI U o

B yaaUsenalainisinaisy

LALR
ANuanauuenlsmeIuIa laelein Finnish
EMS systems priority code Wiguiu NEWS
score nudh lusuaumganan 12,729 i
Wanthiiaunsauszifiunazdanensedy
AusuLsslagndesiegay 67.5 Useiliu
uazAnnenAuguLsdldinitenisosas
9.2"* msfaLenAusuLsdlFiInd1e1nIs
Seuay 4.6 UarganineIns ladeag 78.0
Antluainulidosaz 86 wazaudinie
wiriusegay 48.0°

AmSUlS NIV TIYUATINVELN
tu FeldfinisfnwndIsuifioudeyanina

H0AARDIVDINTITUTLIUTZAUAIUTULTIVOY



Uhvgniduvesgud fuudunauazdenisiu
szuun1sAnnenyUaeanidulussuu ESIMOPH
ED Triage fifiesssa1uideifiousziiuanny
wriughlunslisiaausuiseesUoanidy
vosguisuIsmard M s rinuAs AN
Aidedadimnuaulalunsfinwmanuaenades
Y9IN15U T UTEAUAIINTULT VDU
Fanan it lugnswannnisfauensgeu
ANTULTITRsgUnegnidusialuuasuen
lsangauia lidaduasnnaodiuagnadl
UseAnBamanBety
WQUszAIAN13IY
InQUszasAnan

ilefnwmuaenndosveInsUseiiy
JEAUANTULTIVOIYI8RNLAUY DA U T
udaivmuazdansiunsdnuengUismuszuy
ESI MOPH ED Triage 904l54WgU1aU1M191%
UATTIYEUN
11QUTEaIAT9

1) iefnwimnuaenndeyosnislif

3ﬁ’ammqmmmaq Response code (RC) iU
n1sAnLengUIen1usEUY ESI MOPH ED
Triage VB4lINYIWIAUMITIVUATINVEU

2) \leuszdiunmgndaslunisliisiia
ANTULIIVDN Incident Dispatch Code (ICD)
YRIAUGTUNTUNGULAE RC vBl3Ine1UIa
UMTIVUATINVEN

3) LﬁaﬂizLﬁummgﬂé’faamiﬁmwﬂ
FEAUAIUTULTE 25 NHIBINTT VBIAUGTY
udanuazdins

29

Thai Journal of ©mergency Medicinew

BnsAnen

nsfnw i dunisfinyidmssnun
lagn1sAnw1vesyadound (retrospective
descriptive study) laglddayagUigain
SPUUATAUVANITUNVERNAY (ITEMS) Faidu
funeilnsuudavgriuguéfuudannuaz
&3 wazhdednw  lsameuiaumsty
Faviauasswdun daeiudl 1 ganeu fs 31
SUNAL WA, 2565

wnaaifiad (Inclusion Criteria)
1)
2)
andu winialund oo sminuassvEN

AUaeiionenue 15 Yauly
AU AT UVARIUTZUUNITLNNE

uazAnuenszfuauguuslasguddanisg
15ang1U1UMITIVUATINVEN

3) fuaefildsunsquatislsawetuna
WNIIPUATTIVEN InegaufuRnNIsUNNE
ANEUYDILIINYIVIANITIVUATIYEN

naugiAnaan (Exclusion Criteria)

1) TATURTUMARIUTEUUNITUNNE
anduusilainugUaey

2) weLinueniangiinaiiasdanin
UATTIYEU

3) dayalussuuansaunanIsunng
anidu (ITEMS) lalasudiu

MIAUIUIUINADENS (Sample Calculation)
muuaa1fleg19lun1sdnenlaeldy
@1n15 Estimate an infinite population

proportion.




M\MﬁﬂﬁﬁﬁﬁLQ%ﬁﬂamégﬂLﬁ‘LLLL‘VNU%mﬂIVlEJ

_22,p(L- p) _(1.96)(0.83)(1- 0.83) _
d’ 0.0145?

315

N MU VUIAFIRENN
Z

a

1, MUede AatfuInsgIulala
UnAidenndesnuszauiivdfgy
Tulydfy a =0.05 faliu Z, , =1.96

seAulEE1AnY
d vanede Arauaaiaiiseule

TAgAINUA

<

v
a =

Antuls Sevay 20 Fafu

d =0.05[]0.83 =0.0415

p ey dadulszng wieAn
Anuyn numsAnnenlusefuiigendianin
Huase Liiudesay 5 fadu p =0.83

Fodu nsfnwaildedldauiadaogng
ag1atiey 315 918 nelivayalunyssidou
U 2,872 518

N153tAT 1R Yayan19aaa

Tun1sfnunil Ainsgsideyaiiugiu
(demographic data analysis) Fruauiuaz
Sotay LarIATIENAILADAATBIVBINIT
UsziluszAuAUTULTIve I UI8anauYes
Aud 3uudanauazdanisuaznnslisianiig
JULTIVRY RC AUN1SARLENEUIEANTEUY
ESI MOPH ED Triage Wagn153iAs18iAIY
gndeslunslvisianuuussves ICD ves
AudSundung wag RC AiAsievitayasiey
PwAuarFosazuar AT IEinLADnAdes
Tunmsau Tagldadadudszanduaudives
Tatgudauindn (Weighted Cohen’s
Kappa statistics) Anuidesiufiszsudosas 95
(95%Cl)

30

HaNISANEN
MndeyalifuasAnmaiudang iy
Auguudsdminuassivdun Suwundu IDC
FWARAS 91U 1,310 1) T9ALMERS T1UIU
1,477 w9 uazsiaden 85 i il fuaef
anduun IDC SHAKLAY YNAAKENALTEUY
ESI MOPH ED Triage 11 ESI Level 1 w7y
1,001 g ESI Level 2 37U3U 294 1119 ay
ESI Level 3 $1uau 15 g wazgUaedign
91uun IDC Famnae gnAnLeNALTEUY ESI
MOPH ED Triage 1Ju ESI Level 1 $1u7u
134 1116 ESI Level 2 91u3u 1,223 1119 ES
Level 3 97U 199 e wag ESI Level 4
FIuau 1 e wazfUaeiigndiuun IDC
FWERYT QNAALENAIUTTUU ESI MOPH ED
Triage 1Ju ESI Level 1 §1u2u 3 1w ESI
Level 2 §1u3u 55 i1e way ESI Level 3
$1udu 27 i (5UT 1)
AadnwuzilUvounndednud
15aNgIVIAUMITIVUATIVEL WU {U0e
drulugldunavissosas 53.1 uavidu
nauee 19-65 U away 57.0 Tudiunisuds
WRanau wudn taSundamarIuaIenIu
1669 (First call) $osaz 55.8 fudndu
Uservunienaiiledn Sevay 83.0 8101517
ddnyiinuveslunisudams fe the/seumds
(lsigumnz/lainsruanng) duq Jevar 22.0
wazneladiun Sevar 14.6
NANIAANTOIANLTUUTIVOIVHTIAR
WUTT HANITAANTOIAIUTULTIVOIAUETY
uiaauazdenisaanlna)iJusiaunsiosay
45.6 sawmaes Seuar 51.4 uazsiadien



Thai Journal of ©mergency Medicinew

msfuudamalugudSuudanndminuasssdun
U 22,167 w9

1 v
ARLY

AnDan

v

\4

U 2,872 iR

wniAnluuegtnelos Jainuassvdnn dlhyvimlsmeiuia
WNTWUATTIVALN uazildoyansuniu

A

A 4

IDC s¥ieuns
1 1,310

IDC s¥awana
U 1,477 w9)

IDC 59eden
U 85 LR

\ 4

!

'

- wmilAsusniwnsneiles
FrIAUATT AL T
16,199

- wmitldliiddsmeuna
UINSVUATIENN 11U
2,507 19

- Yayabinsuiau S1uru 589
LA

ESI Level 1
31U 1,001 w9
ESI Level 2
U 294 1R
ESI Level 3
w15 g

ESI Level 1
U 134 v
ESI Level 2
1w 1,223 1w
ESI Level 3
I 199 e
ESI Level 4
T 1 e

ESI Level 1
U 3 9
ESI Level 2
U 55 Wi
ESI Level 3
U 27 9

JUN 1 maifiusiusindeyawaziiasizideya

$ovay 3.0 JaflsWanisnouauas (Response
Code) \Jusiaune Sesay 45.5 sandos
Jovaz 51.7 uazsialvisovay 2.8 Lagn1s
#anseq ESI MOPH ED Triage fiviadgnidu
32U ESI level 1 Foway 39.6 ESI level 2
Sovaz 54.7 ES| level 3 Soway 5.6 way ES|

a a ]

level 3 Soga 0.1 AMUEIGU FavgAnd1u

31

ImmiﬁixﬁU@mﬂﬁﬂamiﬁiﬁi?dauimgLﬂu%u
#u (Basic Life Support) $988% 61.7 Nan1s
UURN5AD $nwn Undssesas 99.8 wagsnw
Livhds visededinneulutiefosas 0.1 fUae
drulngiinanisine o gaiamsdunuy
Asil Fovaz 69.2 uazyian Sevay 30.2 (M
i 1 uag 2)




/\rﬁ-/\/»—wmamam%mam%@nLﬁuLLmU%mMm&J

[

M1599 1 AANEeNIlUT0AUANAI N TS INENUIANMSIVUATINVENT (n=2,473)

AuUs Fuume (fevaz)

LWl
¥y 1,314 (53.1)
VAN 1,159 (46.9)
91 (AaABSD) 52.97+22.36
nguany (V)
0-18 208 (7.3)
19-65 1,629 (57.0)
> 65 1,023 (35.7)
YBININITUTUNA
1669 (First call) 1,604 (55.8)
nsFwivuneLay 1669 1,081 (37.6)
HJuds
Uservu visenaliedd 2,384 (83.0)
QR 241 (8.4)
Wnthi/eAnsiATeYne 230 (8.0)
siaaIn1sUIEALY . 633 (22.0)
te/eaumds (Wdwnseg/linsvanme) duq 457 (15.8)
guRmRE UG 418 (14.6)
weladun . 251 (8.7)
WINBaULIYYRAUIN/UNTET (Maeaiionauasgam/uan) 232 (8.0)
waamnvindw/guRmn/Adulin 194 (6.8)
U1viad UIamnds Uangalien sy wazuvily 123 (4.6)
Wuwdunssen/iile 117 (4.1)
4n 98 (3.4)
LU 70 (2.4)
doneen (Wflawmainnisuindu) 50 (1.7)
1n335/Paen/u3nY 39 (1.3)
Win (NUNSYNTIN) 36 (1.3)
Wilavgasiu 154 (6.2)
U

N13ANNTBIANTULIIVBIAUITULTAUALEINTS

LAY 1,310 (45.6)
LA 1,477 (51.4)
Wy 85 (3.0)
Y1 0 (0.0)

SHWEN1SMaUaUDY (Response Code)

(oN] 1,307 (45.5)
RUGEN 1,486 (51.7)
W 79 (2.8)
U173 0 (0.0)

32




Thai Journal of ©mergency Medicinew—‘/\/\-'\*\/\

M13197 1 AudnwaelUve unnidednuNlsme1uIaunIsIBuAsTIvENT (n=2,473) (s9)

fuds 5’1mum@; (%a8az)

N15@ANsae ESI MOPH ED Triage #iviasgnidu

ESI1 1,138 (39.6)
ESI2 1,572 (54.7)
ESI3 161 (5.6)
ESI4 1(0.1)
ESI5 0 (0.0
szauYaU)UAnTs
g (Advance Life Support) 898 (31.3)
"ZI:UﬂaN (Intermediate Life Support) 0 (0.0)
Tufiu (Basic Life Support) 1,773 (61.7)
JuLUnesu (First Responder) 201 (7.0)

A15199 2 NNV UIEAST YNNI TIVUATIIVE

Auus Iuumg (Sauaz)

NaN13INY QU IALAAYA

ALAL/AST 1,932 (69.2)
an 843 (30.2)
n3Anin 8(0.3)
et o gauinime 9(0.3)
Huseiily
wnne 10 (0.4)
NYIUNA 2,762 (99.3)
?ius] 9(0.3)
mssuidudUaslululsanenuia
T 1,547 (79.9)
Tall 390 (20.1)
NaN133N¥I & lsaneuna
ian 1,290 (57.5)
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Ufiasnissny/viindu 5(0.2)
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Shwsefiou 20 (0.9)
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S2AU Emergency

Severity Index WA

o v
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1 1,001 (34.85)
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o
(ST

o v

MUIU (528a%)

-
V0N

o v
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1,223 (42.58) 55 (1.92)
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eI
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B wannsdinen

dvsunsTuunnguthieanidu (ES| 1-2) ChatGPT dmanuly 97.6%, Anudinig 95.9%,
ANEINTAINAUIN (PPV) 94.8%, Awennsaluaau (NPV) 98.1% wag AUROC 97% (95%C! 95.0-99.0)
vausfinerutafinnuly 92.3%, Ausuwie 75.7%, PPV 74.6%, NPV 92.7% way AUROC 84%
(95%CI 81.0-87.0) ChatGPT ﬁﬁwmmaam%aﬁmwéa@ﬁ weighted kappa = 0.915 (95%Cl
0.844-0.986) lussiu almost perfect agreement UausTmeTUNASIANBET 0.607 (95%C1 0.536-0.678)
ﬁ?fﬁmagﬁluizﬁu substantial agreement AUARAAADUYBY ChatGPT WU over-triage Sotay 2.6
(10 57®) waz under-triage Sowar 3.4 (13 578) 921 Jowar 5.9 (23 578) McNemar p=0.270
yueiinenuiadl over-triage Sowaz 23.3 (90 318) uaz under-triage Sowaz 5.2 (20 318) 3
Fopay 28.4 (110 918) McNemar = p<0.001
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Abstract

A Background
Emergency department (ED) triage is critical for patient safety and optimal resource
use. This study assessed the accuracy and agreement of Thai voice—enabled ChatGPT in

Emergency Severity Index (ESI) triage compared with emergency physicians and triage nurses.

R Methods

Cross-sectional study conducted in the ED of Warinchamrap Hospital, Thailand, from
1 April to 31 May 2025. Consecutive ED patients (n = 387) underwent triage by an expert
emergency physician panel (reference standard), by triage nurses, and by ChatGPT-4o using
data from the standardized triage form entered via Thai voice commands and/or typing.
Agreement across the five ES| levels was assessed with weighted K (kappa). Binary classification
performance for critical (ESI 1-2) versus non-critical (ESI 3-5) was reported as sensitivity,
specificity, PPV, NPV, and Area under the Receiver Operating Characteristic curve (AuUROC).

Directional misclassification (over-/under-triage) was tested with the McNemar test.



Thai Journal of ©mergency Medicinew

B Results

For classifying emergent cases (ESI 1-2), ChatGPT showed sensitivity 97.6%, specificity
95.9%, PPV 94.8%, NPV 98.1%, and AuROC 97% (95%C| 95.0-99.0), while the nurse showed
sensitivity 92.3%, specificity 75.7%, PPV 74.6%, NPV 92.7%, and AuROC 84% (95%Cl 81.0-87.0).
Agreement with physicians was weighted kappa =0.915 (95%Cl 0.844-0.986) (almost perfect
agreement) for ChatGPT and 0.607 (95%CI 0.536-0.678) (substantial agreement) for the nurse.
ChatGPT showed over-triage 2.6% (10 cases) and under-triage 3.4% (13 cases), total 5.9%
(23 cases), McNemar p = 0.270 the nurse showed over-triage 23.3% (90 cases) and under-
triage 5.2% (20 cases), total 28.4% (110 cases), McNemar p < 0.001.

A conclusions
ChatGPT with Thai voice commands demonstrated 97% discriminative ability and very
high agreement with physicians. Its potential should be applied as a decision-support tool to

reduce triage errors and be useful where staffing is limited.

A Keywords

Triage for Emergency, Assessment of discriminative ability, ChatGPT
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wiazau wazAuatrlunisAnnengUle
Tudrsnaiidfuaediwauunn Jadomani
danabinisumsdnnisluriesgniduiinaiy
Fudeulardoin1suuINIfiainsayie
aduayunshauesyaansliA e
walula8lygrUszivg (Artificial
Intelligence: Al lé3uaruaulaiiindu
luanIsunvguazanssaay neianienis
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i Al anlglunssuiumsAnnsosUiswaun
anidu LiloannnszauveIyAaINILALLiY
Anuwsiudlumsfnuengiie ChatGPT s
DulamatlyguseRugiiamulag Openal
ffnsamlunistiedinssideyagUiuriu
n1saunuILUUSRlud® wazausaldidu
irdosflethemdslunsfnnsesiielagdnsds
3IN38UY ESI n15U1 ChatGPT unldlu
nsrUIUNMSARNTOlTAa1eUTENT LauA
1) N139r8dna1unagsIuTINdayaninig
Bowuanguas 2) Mensgideyaeinig
e ga8uuinsEAuANTULIIvRIEUIY
MUFYl ESI 3) N15AANITEIIUVBINGIUIA
fvimihiidanses uay 4) nMsvaeiineusy
yaansnmMsinmglunisdauengdisaniu
agslsfinn nsld Al lunisdnnsesdalide
$1im 1wy Anuwiud1vesdoyaiildsuaing
Y18 n1sausufusEuunYseidey
Biinnsednd wazdednadiuaiesssunas
ANuUaeadevesdeoya’” Jagduiins@n
ANUKIUE1VRS ChatGPT TumsdawenyUae
MNATEAINTULTIRNAY (ES) Tnefiaunme
A3e1y 5 eulsiuszifiusziuanuisiou
Yo Uaemunue ES| wazilSeuiieuiuna
¥94 ChatGPT lagldadsegiuvesiiuwnme
Wuniesgiu nuinfimudenndeslusziu
0.659,
p < 0.001) hazdAukiug 76.6% d19UTU

Urunang (Cohen’s Kappa =

fuhefloglunauanidusuuss (ES-1 uag 2)
ChatGPT auudugigaun (Cohen’s
Kappa = 0.828) lagilanudnniz 95.63%,
ATNEINTAITIAU 98.17% WazAINLN UL
5791 94.90% WANIANN IR HTiuT ChatGPT



aunsaYleAnuendUiegnidusuuslaegng
fuszavBam Fadunumeiurauladmiy
N5 Al unldlunszurunsdawengyaely
ED®

aglsAmunsinundsifiienuddy
AeTzAuUsEANSANYeITEUUARNTOIH U
anidu seludunisifiuanugndosuas
AUTIATIVRINTTMUNE U NTannITE
NUBIYAAINININISWIMElun1IzvinRndy
wodn Snviedandunisussifiuanudululd
TunsysannismalulagUaauseiivg (A)
lagianiz ChatGPT [W1g 8 UUas1TUAUYDN
Usemelng wanisdnwliiiesigliidilais
A nvas ChatGPT luusunvedlssne1una
sefupfiniamiiiiu uwidansoiauiuasy
UYFulseszuuAnnsesUaelusuian duena
veglugnsuszendld Al lunssuiunsgua
gunmAuduY LleenszRuAMAINUIANS
MINMTLINEuaziasuas e Uaenduvas
AUaeluszeren?
IngUIzeeA

1. WeUszdiumuannsalumsduun

yosmslHlanna ChatGPT-do isesunistiou
doyaniwilne lunisAansesdUleaniduy
luuSunviosqgnidu

2. iloUsziiun uaonndoded
ChatGPT-do safuddadedlunisdansos
AUrean@uminae ESI Tulsang1una
CREPLRERLY

3. WonBsuiiiouyszavsnwmssindu
¥89 ChatGPT Auneuliausnuiazinme
MR
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¥ ¥

suwuumsAne n1sAnwaseiidunis
ANWIlUUFAnYI19 (Cross-sectional Study)

Uszyansfianen Wivdeyauuu
consecutive case mawﬁﬂwﬁmﬁw%mi
M UHUNRNLAY Faefudl 1 e, - 31 ..
2568 laey lildeanAnnuseau ESI (no
enrichment by ESI level) wagldianny
miﬁlﬂﬂiaﬁﬂ%’jﬂLLiﬂﬁfaﬁﬁﬂQ]ﬂ’m

vuraagne lunsdnwadadl §35
TEAIUIILIAGIBE19 F991NN1TNUNIY
1550N551 83 Colakca wavmniz® filddnw
L%EN Emergency department triaging using
ChatGPT based on emergency severity
index principles: a cross-sectional study
WU accuracy was 94.90% AIUIIUINAIDE
lneldgns Ussuuardndiu Alpha (a) =
0.05, Standard normal value(Z) = 1.96,
Prevalence(P) = 0.94, Absolute Presicion
(d) = 0.025, 95% confidence interval
Sample size (n) = 347 18 fatuazldngu

frognmiaEy 387 518

Inclusion Criteria

- Fheilsfumsdnueniiunungnidy
\undausn

Exclusion Criteria

- enanshiasuiiuauysal tauwn eS|
triage level R]WﬂLLWVlETgﬂLau (reference
standard) ESI triage level 2MnWe1UIAAA
994 ESI triage level 970 ChatGPT-40

w3aedafildlun1side

Tuns@nwiadsdl 3seldviniaiiv
Joyasiswuutuiintaya taun e a1y

Y Y

@) TsAUsEae7 @N5N155n1WT 135 TUNUN




M\MQW%&W%L’J%W\HM%@OLﬁuLm‘ﬂUﬁzmﬁI%&J

Tseneuia 33nsunlsamenuna pandiunds
15ane1U"a YT Trauma 25 NENINTT
Criteria Based Dispatch (CBD) Critical
outcome Triage level laun neruafnnses
wANdaniadu uag ChatGPT

N131NUATEAU Emergency Severity
Index (ESI) gold standard n3gvilagy3de
ndnfiduunndgnidu d1uau 1 au Fd
Uszaunsalviauluieagniduiede 7 7
WeIUIAAANTeY §nTendeya ChatGPT
gnunTesewinsiuianun Tnegiseviudhi
nseNUayalNLUUNBTUARNTOUT1E T8 UY
ChatGPT Taglufin1silawmenanisusziiu
VOINVTRDNIUIANIDIZUU Al hazluvinues
et weurankarsEuu Al Aldnsiukans
Usaiiluwosunmdiguiy ieililedetuend

funsunaifiudoya

1. M35ugUreingssuu (Patient
Arrival and Registration) E:Iﬂ’JEJﬁL‘iTﬁ'UU%m‘J
Tunaungn@ue1uAI8AuLed (walk-in) 138
I@aiawmma&gmau (Emergency Medical
Service, EMS) #8391n3nie émthfigdniiy
nsamziloudeyafiugiu léun Jo-ana o1y
WA kagdsn1suas wisutudinaslusyuulse
ERITRE

2. Mmsindyarudnuazduiinteya
(Vital Signs Measurement and Data
Recording) We1u1aAnNsad (triage nurse)
i sianazduiindyaadin lawn A
Ta#in (Blood pressure, BP) 9n31015LAUT0Y
#ala (Heart rate, HR) A1AI BN VRS
pondlauluidien (Oxygen saturation, SpO,)
9aun)HI19n18 (Body temperature, Temp)
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ﬁnﬂﬁ?uw"wms%’ﬂa’mafm'rﬁa"ﬂé’iy (chief
complaint) wazlsnsau (comorbidities) U3
fae deutiufindeyaiamnadunuunlasy
AAN384 (case record form)

3. MshiRzlUUTEAUALLSIAUlAY
wnngE{iBermney (wndanidu) shasusyidi
YoyauaaUaofituiinly uarliazuuusesu
ANULTIAIUALLNI Emergency Severity
Index (ESI)

4. nmslinzluuTEAUALLSIAUlAY
ChatGPT-do (soe5urdades) nsinuild
Tuwmanulayuszsivg GPT-do (OpenAl)
§295ufl 1 lww1ey - 31 NuAIAN 2568
H1udgydaadu teyadmnuuunlesuAnnses
110357 (81n1987A%y dugraudin 1sAsay
ABu109 wagnuIneIn15un Criteria Based
Dispatch, CBD) §33e1d1gszuu ChatGPT
TdsguuiTndednluda (Automatic Speech
Recognition; ASR) ameluleunaiadu die
wlaadesaniwinedudeninu (Speech-
to-Text) Ingliifinsduiinuseiiulviaideld
Tuszuu

nsserlallald seed nioUdnduasa
10 9 n15dau (prompt) fvuataauly
TULAaYIN1TUTZIHUTZAUAIIULIIAIUATY
Lneuat Emergency Severity Index (ESI)
1AU919BUNANAIINT Y Y 1N 81n157dl
ANULABIgs mnwadndilaldanysal 1wy
laiusingszdu ESI velvdeyaliasudiu
awvhmstleuteyaslaiifu 1 aduios uas
Tuiininnisaifisnanliiflennulussdla

System Prompt (TH) “Amfarae
AnnsesfUaeanidununas ES ey



v
o

Jupau: (1) FutayadnuuunesuuInggIu
(gender, chief complaint, vital signs,
comorbidities, arrival mode, CBD/

(%

#uIne1In13UdY, red flags) (2) nIuveya

17

WUV readback agaduszideu (3) dvoua

Y
a

lipsuanigdudnyse ESI TRvaLA 1o
sgmsfidndu (@) asuszdu Sl 1-5 wieow
wanadunme ESI wazdoiauouuziowiu
wag (5) deeannaniy 1ATeasiaefng
119557 Auaelaggokaztnlay”
fegraunnn “gUleinaAnds 81013
dnduuduninenun 30 Wil $luusudne
witoeen daanadn: Inas 120 aduound
A 90/60 fadumsUsen mela 28 Aty
seud Areendiaulansiia 90% luilsn
Uszdnd delnessuunMsunndanidu (EMS)
W99 1N1541 LBULYUNSIEN Red flags
AL IwesiE willeoen Suvudie”
23YFIIUNITINY
Tasen1sidldsunisinnsanuas ey
IINANLNTTUNIINAITUNRTETIUNTITE T
wywd drlinauaissaaviminguausii
(1aufi¥uses SSJ.UB 2568-03.008) tiloTuil
31 fuaw w.e. 2568 n13Adunsideidu
Tumumdninasiadesssunisidelunywed
Avuabily Declaration of Helsinki, Belmont
Report LaghuIn1suioAnsidea (Good
Clinical Practice, GCP) lagglidnsau3deyn
Aulasudeyasg1aiiane uwaglaasuiy
lwenalswaninudueaunawd19Iun13
Anw
Tumafiuteyasomdadsaniwine
sruvasihnisUssnanadesdudeaulag
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snlutimiuil lnglifinsdaiulndidssduatu
si’fagaLﬁmﬁgmmQﬂawé‘amsﬂszmamaLﬁa
dostumaitnfedn uaglifimafudoyasey
fnuitanunsnioulesiugUaels
aaanldlunisiaszsideya

Tfusunsudrsagudmsulszunana
WAzIATIEVTBYA

1. ldaddnssuundoya nsdiiteya
finsuanuasund thiaverndsdnudosuy
W93z wazlunsdldeyauanuaslaiund
dauer1dsegIu A1 interquartile range
Angaan wazArgn

2. Am19IU9RY (Diagnostic perfor-
mance) dMIUN1TIMUNNTAINGH (ESI 1-2)
Wisuiu lai3ngm (ESI 3-5) Al sensitivity,
specificity, positive predictive value (PPV),
negative predictive value (NPV) wag
Area under the Receiver Operating
Characteristic curve (AuROC) Taeld exact
95% confidence intervals (DelLong’s
method)

3. MTInANdnAaDT (Agreement)
IZAUAINNADAAADITENINNITUTELIUVOS
ChatGPT-4o, WgTUNaARNTEY WaghNnEqniduy
(1IM5514819849) TLAT12AIY quadratic-
weighted K (Fleiss—-Cohen weights) w3ou
S18UANUSEINULAZ TR DI 95%

4. MINAEOUAILLANEN Comparative
tests @1SUNSIUSHULTIBU binary outcome
19 McNemar test 21AT1ERANNAITIE 2x2
Y84 discordant pairs

5. Confusion matrices LLamqmaiu'gU
confusion matrices WagmiuA1I3TILUA




/\rﬁ-/\/»—wmamamﬁamamé@ﬂLﬁuLLmU%mﬁIma

Assessedfor eligibility in April — May, 2023
(n=400)

Excluded (n=8)

Enrollment ‘

Incomplete triage

records

4 Duplicate visits within
ED patients with complete triage records study period
(n=387)
J
Assessment
e )
Triage level assigned by physician, nurse,
and ChatGPT-4o (n=38T7)
J
Analysis
- Y
(
Analysis of diagnostic accuracy and
agreement (n=387)
J

i 1 wukansAndensUoe n1susediuseau ESI Tagunnd wetuna uag ChatGPT-do (n=387)

5 5861U (5x5) wae (2x2) Wil liiuienIanig

(% (%

all =
ATEAUNAANLAFDU

NAN1SANTE

naushegdifaeitann 387 118 ang
iy 46.8+23.9 Tneflnawe Sevay 52.2
(202 579) WazINANYS Sovaz 47.8 (185 118)
AUedlng Lililsausednda Seuaz 60.0
(231 518) FuEnsnsnwnuIldanindn
Usziugunmduminludulvg Souas 80.6
(312 518) n15UNFUUINTTUNBNINTIAN
Joway 48.1 (186 518) NN Fovaz
30.5 (118 519) wazlIsAn So8az 21.4
(83 118) lagdrulnguiluiusivnis Sovaz
78.0 (302 919) LazNIAILAULDY ToRaE 74.7
(289 518) HdndrugUrwgdame (trauma)
Fowaz 28.4 (110 $78) n1suIMILLNQ CBD
finuvosiian 5 Sudu Tiun Uanvies/mds/
WINTIU/VMTRU Sosay 18.9, Ure/sauLnie/
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é’mwwéa%’q/himwmmﬁi’wwa Jouay
15.5, wdnnnvnau/aUfms/\dulin Savay
10.8, wgladuin Segar 10.6 LazgUnme
gruBud Sonay 8.8 (13197 1)
lauUangumusEAua1ILT e
¥4 triage \Ju critical (szAvu 1-2) uay
non-critical (26 3-5) lne@an1sussiiiu
Y Iunnggniauiduninsgnugnade wuin
ChatGPT faussauglunisduunngy critical
agluwnadigs lnglirnaaul (sensitivity)
Fouay 97.6 (95%CI 94.1-99.4) AU NI
(specificity) $o8ag 95.9 (95%Cl 92.3-98.1)
AMEINTalNaUIN (PPV) Souaz 94.8 (95%C|
90.4-97.6) AmeInTalnaau (NPV) Souay
98.1 (95%CI 95.3-99.5) whay (AuROC)
ouay 97 (95%Cl 95.0-99.0) Vel ne1UIa
TiAimuly $eeaz 92.3 (95%CI 87.2-95.8)
AU NNIE $o88E 75.7 (95%C| 69.4-81.2)
PPV Sawag 74.6 (95%Cl 68.2-80.4) NPV
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M990 1 Feyavialuvesieniunsuusnisuaungniau (n=387)

fauds U (5a8az)

LA

Y8 202 (52.2)
VRN 185 (47.8)
219 (¥) (mean + SD) 46.8+23.9
1sAUs2A1R2

lafilsaUszandn 231 (60.0)
MNsaUseans 156 (40.0)
gndn155nw

nanUsgiuguamaumi (Tnsnes) 312 (80.6)
Usenudsny 22 (5.7)

41519015 LOnle 25 (6.5)

aue 28 (7.2)

sigUaedFunsnun

i 118 (30.5)
U8 186 (48.1)
fin 83 (21.4)
Sufiunlseane1una

JUIIVANT 302 (78.0)
Tunge / @5 ofing 85 (22.0)
A8n1sunlsaweuna

UDY 289 (74.7)
FEUUNSUNNERNLAUEMS) 49 (12.7)
STUUEIND 28 (7.2)

deannviesgUiguen 21 (5.4)

fryayr0uln (mean + SD)

Temperature (°C) 36.9+0.8

Pulse (bpm) 90.3+21.1
Respiratory rate (rpm) 22.6+5.0

Systolic blood pressure (mmHg) 146.7+34.1
Oxygen saturation (%) 98.7+7.3

UsziangfUae

Non-trauma 277 (71.6)
Trauma 110 (28.4)
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M58 1 JoyaraluveaUlieiunsuusmsurungnidu (n=387) (ve)

fauds 37U (Sawaz)

Criteria Based Dispatch (CBD)

- CBD1 U20¥9aU3anas 1N wazamiy
- CBD2 it wounfludnda

- CBD3 dnifin

- CBD4 \Fonaan

- €BD5 wglaauin melafndn

- CBD6 Wlangaidiu

- CBD7 WunUuns9en

- CBD8 din qﬂﬁgumuﬁuma%

- CBDY WU

- CBD10 Amzgnidummdawindon

- CBD11 -

- CBD12 anfiswe naghnUnnanT 9 AR AuN
- CBD13 AduAAY nagn1edauszam

- CBD14 Wy Sugiuvuin

- CBD15 §IA336 AABA WINTY

- CBD16 ¥n Adyyruuanman1stn

- CBD17 douinds Sumnizess

- CBD18 ndnilosounss gaydoauddn
- BD19 LifaR lunevauss nuaadtau
- CBD20 Lfin Nu3%

- CBD21 gniise

- €BD22 gl annimganuseu tifden
- €BD23 Anth aunh viaumai

- CBD24 WannNNNAY

- CBD25 gufimseueus

73 (18.9)
7(1.8)
20 (5.2)
2(0.5)

41 (10.6)
2(0.5)
21 (5.4)

0
5(1.3)
0
0

22 (5.7)
9(2.3)
11 (2.8)
6 (1.5)
9(2.3)

60 (15.5)
11 (2.8)
9(2.3)

0
3(0.8)
0
0

42 (10.8)
34 (8.8)

*Ange (Abbreviations): SD = standard deviation, °C = degrees Celsius, bpm = beats per minute,

rom = respirations per minute; mmHg = millimeters of mercury, CBD = Criteria Based Dispatch.

Souay 92.7 (95%CI 87.8-96.1) waz (AUROC)
Sovaz 84 (95%Cl 81.0-87.0) Iny ChatGPT
waneAAUlIkarANNILINZEINIINEIUIA
(M157991 2 wazn gl 2-3)
dlewSsuidlsunsdnsesuanuseu

M3 triage TEMINUNNEY WU Wy ChatGPT
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WU unnguuneglusedu triage 2 wag 3
undign (Fewaz 39.0 war 45.5 audrdiv)
wazlaiflEaeiumnd aidusediu triage 5 e
Angruradivuildudnegluszdugs (Fuuss
n77) WnAILANE lnedndliuseau triage 2
g9ils Jouay 48.8 WAYIEAU triage 4 N
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A15197 2 WlsuiguANaINsalun1sIwunNeensiluma ChatGPT-4o

Indicators

% (95%Cl)

ChatGPT

wWyIuUA

Critical cases (ESI 1, 2) Non-critical cases (ESI 3-5)

ChatGPT wWyIUA

Sensitivity 97.6 (94.1-99.4)
Specificity 95.9 (92.3-98.1)
PPV 94.8 (90.4-97.6)
NPV 98.1 (95.3-99.5)
AUROC 97.0 (95.0-99.0)

92.3 (87.2-95.8)

75.7 (69.4-81.2)

74.6 (68.2-80.4)

92.7 (87.8-96.1)

84.0 (81.0-87.0)

95.9 (92.3-98.1) 75.7 (69.4-81.2)

97.6 (94.1-99.4) 92.3 (87.2-95.8)
98.1 (95.3-99.5) 92.7 (87.8-96.1)
94.8 (90.4-97.6) 74.6 (68.2-80.4)

97.0 (95.0-99.0) 84.0 (81.0-87.0)

* Triage 1-2 (critical / high acuity), Triage 3-5 (non-critical / lower acuity), ESI = Emergency Severity Index,

PPV = positive predictive value, NPV = negai ve predictive value, AUROC = area under the ROC curve,

Cl = confidence interval.

Sensitivity
0.50 0.75 1.00
I

0.25

T T T T
0.25 0.50 0.75
1-Specificity

—8— nurse_ROC area: 0.84
Reference

——8—— ChalGPT ROC area: 0.97

Sensitivity
0.50 0.75 1.00
| | |

0.25
1

0.25 0.75 1.00

0.50
1-Specificity

——e—— nurseROC area: 084 ~ ——®—— ChatGPT ROGC area: 0.97

Reference

AN 2 LS8 ULiguAINNEINITalUNNS
FuunveIN1sluee ChatGPT-4o vaangu
Critical cases (ESI 1, 2)

wnnddalau (Sesay 2.6 Weuiu Speay 10.8)
a1 ChatGPT Tidnaulnalfesunvdluszau
triage 1-3 UagzildneIusedu triage 4 ganin
¢ & v 9 A a ¢ v
wnndianies (Sesay 12.7) WolAsiginiey
fatianuaonndes (ordinal agreement)
weighted kappa 5¢#319UnWNE AU ChatGPT
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‘:’ a =
A 3 LSguisuauatunsalunis
FuuUnNva9Nsidluea ChatGPT-do vadngy
Critical cases (ESI 3-5)

987 0.915 (95%Cl 0.844-0.986) AviouAIy
A0nAADIZAU almost perfect YauedisEning
unmdfung1UIa0ET 0.607 (95%CI 0.536-
0.678) LanIAINEDAAADITEAU (substantial)
(#1579 3)
N53ATIERALARIALAR B UVBINTT
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A1519%0 3 NMSUSEUIEUAINUADNARBIUDISEAU ChatGPT WeNUNaAANTBILATNNG

5 ChatGPT
3¢AU ESI U (3oeaz)
1 18 (4.6)

2 156 (40.3)
3 163 (42.1)
a 49 (12.7)
5 1(0.3)
594 387 (100.0)

Weighted kappa 0.915 (0.844-0.986)

ANNTBINUI ChatGPT & over-triage 5088y
2.6 (10 570) way under-triage S98az 3.4
(13 518) IUAUAAIAAGDY Seuas 5.9 (23
518) (p=0.270) Tuvauzdi werura @ over-
triage $08ay 23.3 (90 978) wag under-
triage $98az 5.2 (20 518) FIUAIUAAIN
e Jeway 28.4 (110 318) (p<0.001)
(M151971 4)

wwng
31w (Gouas)

naIua

31w (Gouaz)

20 (5.2) 18 (4.6)
189 (48.8) 151 (39.0)
166 (42.9) 176 (45.5)
10 (2.6) 42 (10.8)
2(0.5) 0(0.0)
387 (100.0) 387 (100.0)
0.607 (0.536-0.678) Reference

anUIT8Na

NnnuansAnuedstiuandiiuiann
Jululdwes ChatGPT-do fisossumdades
awlve Tun1sAnnsesgUlsani@uasines
Emergency Severity Index (ESI) laagnail
UszAnSamifisufssiuwnmdgnidu uazgs
NI1NSANNSDILALNYIUIaAANTEY ChatGPT-
do wanINaNITIUNNAURUY critical (ESI
1-2) lfognauaiugngs Inedaiaula (sen-

A199N 4 AUABIALAREUNTIIANNTDY (Over-triage / Under-triage)

ChatGPT

Parameters

o v
MUY (5088%)

Under-triage 13 (3.4)
Over-triage 10 (2.6)
Overall mis-triage 23 (5.9)
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nwyIuUIa

3w (Sowaz) p-value
20(5.2) 0.270

90 (23.3) -
110 (28.4) <0.001



sitivity) 9888 97.6 LATAIANIINIE
(specificity) fovaz 95.9 Faganinuiloiiey
funeruafiianulniiessesas 92.3 uway
ANNTUNITIESeBay 75.7 avvioulidiu
femnuanunsaves Al lumsussaianadoya
nundlinuazindulaludsssuulauduguay
asfinImsisnsindulavesyrainudas
AUAINBINTAINAUIN (PPV) wagAIweInTal
Haau (NPV) 84 ChatGPT-do feagluszdiu
gefie¥ovar 94.8 uaz 98.1 mud1y 1ile
Wisulsutiuneuaiifidniiesdesas 74.6
LAz 92.7 MUAFU WNaNE A1 Area under
the Receiver Operating Characteristic curve
(AUROC) w8853 UU ChatGPT agfisosay 97
Wieuduiiieadosay 84 vaneIUIa G
donnaInun1TAne) Kaboudi Lazame’
suflunisnumuissunssuegadussuuuas
WpTevedn aseunquiUIeviseanUNTal
11809524 1,412 518 ChatGPT 4.0 LanIA21u
wilug159u9 0.86 (Fraaandeosiu 95%: 0.64-
0.98) ﬂ’J']EJLL%JiJET’]ﬁQQ%U‘UEN ChatGPT-do Tu
nsdnwasedl 1inannUszendldlaeg
awnesdulmifiannsasuteyaruaids
doenwlnglalaenss Usgneudunistou
Toyaiduszuuuazasufuanuuurlesuda
nseafiHuNMSEENLUUBE NN Bnvad
aansnUsvananadoyaldogisasiluynnsdl
lulasunansenuannensual Uszaunisal vse
AsznuresUsziiiu Jsonafutadeiiviild
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Abstract

R introduction

Emergency physicians are essential in managing critically ill patients in hospitals
under Thailand’s Ministry of Public Health (MOPH). However, high workloads, workplace
stress, and inadequate compensation contribute to resignations and job instability, posing

a challenge to health system sustainability.

Y Objectives
To identify personal and organizational factors predicting job retention among
emergency physicians and propose policy recommendations to strengthen workforce

sustainability.
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R Methods

This analytic survey included 238 emergency physicians from a national population
of 614 (as of July 1, 2025). Data were collected using a four-part questionnaire:
demographics, organizational factors, job retention, and open-ended responses. Content
validity was high (I0C=0.94), with excellent reliability (Cronbach’s alpha=0.959). Descriptive

statistics and stepwise multiple regression were applied.

R Results

Participants were mostly female (61.3%), median age 35 years, holding
professional-level positions (75.2%). The most common income was 70,001-90,000 THB
(38.2%). “Work relationships” scored highest (3.92+0.72), while “compensation and
benefits” scored lowest (3.08+0.76). Average job retention was 3.07+1.02, indicating
uncertainty. Significant predictors were working in tertiary hospitals (3=0.16, p=0.006),
longer tenure (B=0.13, p=0.027), income 30,001-50,000 THB ($=0.11, p=0.042), and f
inancial adequacy with savings (=-0.12, p=0.030). Organizational factors included
work-life balance (B=0.34, p<0.001) and leadership policies (3=0.22, p=0.002). The
model explained 34% of variance in retention (R2=0.34, p<0.001).

A conclusion

Job retention among emergency physicians is shaped by both personal and
organizational factors, especially work-life balance and leadership. To sustain this critical
workforce, the MOPH should strengthen organizational structures, provide supportive

systems, and adopt fair policies aligned with actual working conditions.

A Keywords

Emergency physicians, Job retention, Organizational factors, Ministry of Public Health
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FuniauuRa (Seeag) - 115719013

19

seau (nsaldudsvnig) (Sovay)

238 (100.00)

- SEAUUURNS 3(1.26)
- SEAUTIUIYNT 179 (75.21)
- STAUTINYNITHLAY 51 (21.43)
- SEAUTITIEY 5(2.10)
spogauiiRnululsmenuia (Median (IOR)) 4(5)
szeznafiufoRnulusumismmgnemansanidy (Median (QR) 5(4)
eldavdeiiou (Ruidousmnelffiaydug uenaniufeuilisu)

(Sovaz)

- 30,001 - 50,000 um 11 (4.62)
- 50,001 - 70,000 um 56 (23.53)
- 70,001 - 90,000 U 91 (38.24)
- 11AN31 90,000 UM 80 (33.61)
ANUEINETRIESUUTETIEvRInTaUATT (Fauaz)

- \iiwawe dRuwdeiiu 108 (45.38)
- ladiileawe findidu 81 (34.03)
- isanelifGurdeliu 37 (15.55)
- ldganelaifivildu 12 (5.04)
U IRNCOEREY

- sgluanuideiulsmenvianujinn 96 (40.34)
- aginsdnnausdegluimiafeaiu 69 (28.99)
- agnnedanin 73 (30.67)
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ninavesUseme lnenawmileddndiues
flan (Fovay 31.07)
27.18) mAnaa (Feeay 19.42) MAngTusen
gl
(Soway 3.88)

NANNSIATIENTITEAIUBIANITNUI

1

s99a%1ANALA (Gauay

(Soway 18.45) wazn1AngIupen

lAgAINTINERBULUUABUN NI TEAUAINY
Aniudedadedie q sgluszduliunans
faun Tnetadedldsuazuuuiadogedian
fio duitusnmlunisviienu (Auade = 3.92,
SD = 0.72) aglusziuiiusenn avvieuds
UnuIMdR et S sEnIiiou
SWNULAE ATV ANABUTTIINIANTHIN
YoaunmgnvAanignidu vgiitadedu
ulsnieuaznsUimsvesiinesdns (Aiade
= 3.47, SD = 0.67) Ua¥ MULAZTINNT
viau (Aiede = 3.39, SD = 0.71) aglusesi
WiusnaUunans wansliivindsdinnuviine
Tun13UIMSIANTSITTEUULAE NS 19ENA
sevienarnuiuTindaus uenand Jade
s Msimuagiineusy (Aade = 3.35,
SD = 0.76) 4y AMANYLYDIDIANITUALNTS
§nnn3 (Awede = 3.30, SD = 0.78) aglusesi
WiuseU N asvieuinssuvatiuayy
AUlATIET AN TNAWIANEAINYAAINT
faflvsinefianmsauulgaiandle
dusuladeau navasn1sufuRau
Ameuuny waznaUstlev wuiddado
fign (3.08, SD = 0.76) usfagflusiutiiude
U1unane udazvieudstediindiunsgela
Buassghadloisututihdedu  vasdeiu
seiu MsateglunurBNdnYmansaniau
TulsaneruiadeinnsensieaIsnsnay &
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Aede 3.07 (SD = 1.02) Fsdnoglusev i
wiuou agvieufemnulisfuadlunisdnduls
arpgluszuuswns waveraludygoudou
femnudssvesnisareenlusuian wnlsid
WnsNsaETuayEiulaTIaIe MSUITIS wae
usagalafivanzan fannsned 2
nan1sleTgianneenyiunauie
vhnensasegluaunum e 3 wuidede
druyanaiidvinasgradduddgmisana
Town mMeufiRanululssnenuiaeud (B = 0.16,
p = 0.006) sr8zarufiRnuluiumie
wngnenansanidu (B = 0.13, p = 0.027)
wars1lagnddeiian 30,001-50,000 U
(B =0.11, p = 0.042) Tun1easaAuLIY
AsLfiamevesTesuiuTIEde “Ifloane
wazdidumdeiu” nduiidndnadsause
nsased (B = -0.12, p = 0.030) dwsulady
ATUBIANIT WUINIULAETIANITII9U
(B = 0.34, p < 0.001) wazUlEUIBNITUTINS
Y935 U189ANIT (B = 0.22, p = 0.002)
\Dusuysitdvsnadauindenisnsegluay
YN ngnvmansanidy Ineluwaaiunse
afutgANuwlITUTINYRINIIAteglusuld
Jowaz 34 (R? = 0.34, F = 19.76, p < 0.001)
MAMsEBUNNUTTAUBUNUAIADY
nnguiteshedl Adirspeliunmsinvmant
anludirsinululsmeiuiadinnsensi
A1575008Y INNITIAT YRR nu1Tady
ddy i liunngnvmansanidudsna jUa
NululsamngIu1adiinnTenI19as1I g
1A ausiuaslusumtsirsnenisuazans
Usglowifldsu wu dvBnsinwimenuiauay
Ruungy (Govaz 38) 99989U1A0 ATOUATY




/\rﬁ-/\/»—wmamam%mamé@nLﬁuLLmU%mMm&J

M3199 2 Tadednuesdnisuaznisaseglunuegvesunmdngmansaniau

U3y ALRaY (SD) n1sulana

ANAN YL UBIBIANITHALNITIANIT 3.30 (0.78) \Dutladefituseuiunans
duiusamlunisinnu 392072 uladeiiviusaeunn
NUKazINNITY 339(0.71)  Wuladuiiiuseuiunans
NaveIN1TUH R AmauwNY wasnauselevl 3.08 (0.76) \Hutladefiituseuiunans
AL wazilneusy 335(076)  Huladeiiusaeyiunans
wleueuaznIsUIMITveIfinesdns 347 (067 Wudadeiiusneyiunans
nsaseglunuvesmmgnyemansanidululsmeuia 3.07 (1.02) nsasagliuiueu

FNANTENTIATITUEY

M13199 3 Bngnavesladevihunenisasegluauveswnmdnreansanidululsimeiuiadin

ivmaamﬁﬁmaﬂmaJmiaLﬂiwvmmammuwmumau (stepwise multiple regression analysis)

ArAadi -0.11 . - 0.07 0.946
Uadudiuynna

anuiufuRnululsswenuragued 1.61 0.59 0.16 2.75 0.006
svpgnariujuiReuludunimmdnraans 017 0.08 0.13 2.23 0.027
ANLAY

seligdsiaidiou 30,001 - 50,000 UM 2.69 1.31 0.11 2.04 0.042
AMLNEINDURII185UAUTI8T8YBIATOUATY - 1.21 0.56 -0.12  -218  0.030

] a a A [
LWEIND UNULABENU

UadedruasAnis
NUUAETINN1TVNY 0.50 0.10 0.34 4.80 <0.001
WlBUIBUAENITUIVNTVOIHU1D9ANS 0.42 0.14 0.22 3.10 0.002

R’=0.34 F = 19.76 Sig. F < 0.001

W7l beta = standardized coefficient

B = unstandardized coefficient

t = t-statistic

SE = Standard error of unstandardized coefficient
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Yooty iileusmanazusssnAlunig
viauia Geway 20) Aflunumddglung
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Asimnganiunssau madeudemaouimy
weensdassilsiBusssu Govor 52) wenvinil
anszaufindniAuluaznisgaleusiuain
uundu (Fovaz 47) \uaungddyidma
soaufisnelalunisvieu Snvedading
ndnafia uleuneiiliaenadeaduainaniy
939 Wy Tnsmedldlenniluaznissugvae
ldaniduidngviesaniau (Sevay 34) Jgym
21 msvdmsdansiilaBedenisvhaumie
anulidusssuluesdng ($ovas 29) uaz
HANSENUABATOUATI AUAMINMeUarInla
(Fowag 15) 70D NMFVIAFUNAIIUATIVIEN
Tudwaw (Gegae 11)
Asiunndnvmaninnidudeiniinig
atfuayuanlsameIuna ATneuLUUaoUNY
#esn1suniigade nsuivAmeuwnuly
wngaufUNSEULAEANLIEDS (Fogag 56)
uay Maiusanidmaaing Fauwng wenua
ez miniau q $osay 42) uenaniss
FoensTyf dasvuuriesgnidulyviiminfianns
nstlaniauase q wu wenddrelianiduesn
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Wareansiauenian waganlymigUlisau
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\n3esile uardunadeslunisviauiifivme
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49) vouzieniusimnsioansh WusuUszana
atfuayuyaains gunsal waziedesile (fevay
41) uay MNUANINTTIUAINDULNIULAZ AL
Yasunndnaaansamaulniusssuuas
Winfleuiuseina (Sevaz 38) Jaynda
laseasne wu nsdndeies nsdasiadung
WagN19NITAIBUIME Ngnnanidsedadaau
($ovay 32) uennidsifedendeaios
N1SANYVNUIENTOUINTNITANATOIYNYN
wavAuUaeafelunisiau (Fevar 18)
$2179n13 NAUIANEAINLTINY1UIAYUYY
ileannszvedlsmeruiagud (Fevaz 16)
nan1s AN ML uanuifuag
YoesruUTIMIkazaruNsallun1sdeviae
Alhedinadusiisgaliunmgnymansaniau
UURNuse wadadesu Amauwny a5y
9u wazulguisiiliaenadesiuaninasy
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U2d8A1u89ANIS HaNITANYINUIN
IUUAETINNITNINIY wae Ylgurgkay
msusmsvesiheernis uladefidemasie
nsaseglunurenmdnymansaniduetng
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