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Abstract

R introduction

Retention of Advanced Cardiac Life Support (ACLS) skills is a common challenge
in undergraduate medical education. Although ACLS is a critical competency for final-year
medical students, there is limited research on how flipped-classroom methods
combined with simulation-based training influence knowledge and skill retention
beyond immediate post-training. This study evaluates the effectiveness of a brief ACLS
course integrating these strategies to enhance knowledge, skills, and self-reported

confidence in advanced resuscitation.

Y Objectives
To assess changes in knowledge, skills, and confidence among final-year
medical students following a brief ACLS training using a flipped-classroom model

integrated with simulation.
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R Methods

This cross-sectional study was conducted at Trang Hospital from September to
December 2024. Twenty-four sixth-year medical students completed a 30-question
knowledge test and a skills assessment before training. After the brief ACLS course,
students were re-assessed on both knowledge and skills immediately after the training
and again at three months. Confidence in applying ACLS was assessed before the train-
ing and at the three-month follow-up. Data were analyzed using repeated measures

ANOVA and paired t-tests.

R Results

Mean knowledge scores increased from 18.15 + 5.19 (pre-test) to 21.35 + 4.52
(post-test), and slightly increased to 21.75 + 3.26 at three months (p < 0.001). Skills
scores rose from 7.95 + 2.11 to 12.48 + 1.78, and further improved 14.38 + 1.21 at
follow-up (p < 0.001). Confidence scores rose from 2.05 to 4.40 (p < 0.001).

R Conclusion

A brief ACLS training program integrating flipped learning and simulation effec-
tively enhanced and sustained knowledge, clinical skills, and learner confidence among
final-year medical students. This model provides a practical and scalable solution for

ACLS education in resource-limited settings.

A Keywords
Flipped learning; Cardiopulmonary resuscitation; Simulation; Medical education;
Thailand




Introduction

Cardiac arrest is one of the leading
causes of in-hospital mortality and requires
immediate intervention to improve
survival outcomes?. Delays in performing
cardiopulmonary resuscitation (CPR)
and defibrillation are associated with
worse survival outcomes?. Healthcare
professionals must be proficient in
Advanced Cardiac Life Support (ACLS). In
Thailand, final-year medical students
(sixth-year) are expected to participate in
emergency care during clinical rotations
and contribute to resuscitation teams
under supervision. Therefore, adequate
ACLS training during undergraduate years
is essential.

The standard ACLS course
developed by the Thai Resuscitation
Council (TRQ) is typically delivered over
two days and includes lectures and
simulation sessions. While this format is
suitable for provider certification, its
implementation in undergraduate
education presents logistical challenges.
It is often difficult to apply this model
broadly due to resource limitations,
including time, costs, and instructor
availability. Moreover, ACLS knowledge
and skills are often not well retained
over time. Hammond et al.* noted skill

deterioration 18 months post-course, while

Thai Journal of ©mergency Medicinew

Braun et al.” reported a similar decline
within 6 months among certified providers.
Consistent evidence shows that BLS
knowledge and skills also begin to
deteriorate within 3 to 6 months post-
training®’. These challenges raise concerns
about how best to ensure skill retention
among students with limited clinical
exposure to real cardiac arrest events.

To address limitations in traditional
ACLS training—such as limited learner
engagement, time constraints, and
suboptimal retention of skills—various
modified instructional strategies have been
implemented, including shortened course
formats and flipped classroom models.
The flipped classroom, which delivers
foundational content through pre-class
materials and reserves class time for active
learning, has gained popularity in medical
education. However, studies examining its
application in ACLS training have yielded
mixed results. For example, Beom et al.”’
found no significant difference in exam
performance between flipped and
traditional lecture-based instruction among
senior medical students, suggesting that
changes in content delivery alone may
not be sufficient to enhance learning
outcomes.

In contrast, Boysen-Osborn et al."

reported improved written test scores
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when flipped classroom strategies were
integrated into ACLS education. These
findings imply that the flipped model
may require integration with other
evidence-based methods—such as
simulation—to optimize learner
engagement and support skill retention.
Supporting this, Hybrid Team-Based ACLS
Simulation programs combining online
learning with team-based simulation have
improved ACLS performance among
nursest2. However, some brief ACLS
training formats, such as Boonmak et al.!3,
demonstrated immediate knowledge gains
but showed a decline in practical skills
after three months, highlighting the need
for longitudinal reinforcement strategies.
Despite various modifications, few
studies have specifically examined the
effectiveness of brief ACLS courses that
integrate flipped learning with simulation
for medical students. Current evidence
remains limited regarding whether
such combined models can sustain both
knowledge and practical skills within
the time constraints of undergraduate
curricula. Therefore, this study aims to
evaluate a brief ACLS training model
incorporating a modified flipped classroom
and simulation, to determine its impact
on immediate learning outcomes and skill
retention among final-year medical

students.

Objectives
1. To evaluate the improvement in
final-year medical students’ knowledge
and clinical skills before and after
participating in a brief ACLS training that
integrates flipped learning and simulation.
2. To assess the retention of ACLS
knowledge and skills three months after

the training.
3. To measure students’ confidence
in performing ACLS before training and at

three-month follow-up.

Materials and Methods

Ethical Approval

The study protocol was reviewed
and approved by the Ethics Committee
of Trang Hospital (Approval No. 044/08-
2567). All procedures were conducted in
accordance with the ethical standards of
the institutional research committee and
with the 1964 Helsinki Declaration and its
later amendments or comparable ethical

standards.

Study Design

The study was conducted at
Trang Medical Education Center, a small
regional teaching hospital in southern
Thailand that enrolls approximately 24
final-year medical students per academic

cycle. The center provides clinical training



across multiple specialties. Data collection
took place over a four-month period, from

September to December 2024.

Participants

Eligible participants were sixth-year
medical students actively enrolled
in clinical training at Trang Medical
Education Center during the study period.
Participation was voluntary, and written
informed consent was obtained from all
students prior to enrollment. Students
were excluded if they were unable to
complete the study procedures or had
pre-existing physical conditions that could
interfere with participation, such as
cardiovascular disease. No participants

were excluded during the study.

Instructional Design and Intervention

This study applied a flipped class-
room model, in which students engaged
in self-directed learning approximately
one week prior to the in-person training
session. Specifically, structured study
guides were distributed in advance to
facilitate at-home learning. These study
guides (see Supplementary Material)
included:

- ACLS algorithms

- Common medications used in
resuscitation scenarios

- Methods for medication preparation

Thai Journal of ©mergency Medicinew

- Tips and mnemonics for
memorizing algorithms to enhance
comprehension

- A self-assessment tool to
identify individual knowledge gaps in
ACLS concepts

On the training day, participants
underwent a standardized educational
program including:

- A 30-minute instructor-led
summary of key ACLS concepts

- A 90-minute hands-on simulation
session, including scenario-based
exercises, team collaboration, structured
debriefing, and instructor-guided feedback

Participants were randomly assigned
to small groups of 5-6, with each group
working under the supervision of a trained
instructor to promote team-based

learning and active engagement.

Conceptual Framework

The instructional design of this course
was informed by Kolb’s experiential
learning theory™ and the flipped classroom
model. Kolb’s cycle includes four
stages—Concrete Experience, Reflective
Observation, Abstract Conceptualization,
and Active Experimentation—which were
mapped to specific course activities , as

shown in Table 1.
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Table 1 Alignment of Course Structure with Kolb’s Experiential Learning Cycle and Flipped

Classroom Principles

Learning Phase Flipped Classroom Course Activities
(Kolb’s Cycle) Component

1. Concrete Experience Pre-class

(self-directed learning)

2. Reflective Observation Pre-class

3. Abstract Conceptualization In-class (brief lecture)

4. Active Experimentation

Data Collection

Baseline data were collected prior
to the intervention, including participant
demographics (age, sex), prior CPR
experience, and self-assessed exposure
to ACLS. Academic assessments were
conducted at three time points.
Pre-training (Baseline Assessment):

Before receiving the study guides,
participants completed baseline assess-
ments to minimize bias from preparatory
exposure. These included:

1. Knowledge Assessment

All participants completed a 30-item
multiple-choice questionnaire based on
the 2020 American Heart Association
(AHA) Guidelines for Cardiopulmonary

Resuscitation (see Supplementary

In-class (simulation)

Students reviewed structured ACLS study

guides

Self-assessment checklist to reflect on

knowledge gaps

30-minute instructor-led summary to

reinforce theoretical understanding

90-minute team-based simulation and

debriefing under supervision

Material). The questionnaire assessed three
core domains:

1. High-quality CPR

2. ACLS algorithms

3. Electrocardiogram (ECG) interpre-
tation

2. Skills Assessment

Participants’ clinical skills were
assessed using two randomly assigned
scenarios derived from four standardized
checklists, which were adapted directly
from the official ACLS Instructor Manual
to ensure aligcnment with the 2020 AHA
Guidelines. Each scenario was designed
to evaluate critical decision-making,
adherence to resuscitation algorithmes,
and team-based performance during

high-acuity cardiac events. The four



scenarios included:

Scenario 1: Cardiac arrest with ROSC
followed by unstable bradycardia

Scenario 2: Tachycardia progressing
to cardiac arrest

Scenario 3: Cardiac arrest (refractory
VF) with transition to post-resuscitation
care

Scenario 4: Drowning with cardiac
arrest (PEA—VF)

Two independent assessors observed
and scored each participant. The first
assessor was a certified ACLS Provider,
while the second had completed the ACLS
Instructor Course. Both assessors had
prior experience in simulation-based
assessment and were familiar with ACLS
educational principles. Prior to the study,
both assessors reviewed and agreed upon
the criteria for performance scoring to
promote consistency.

3. Confidence Assessment

Participants rated their confidence
in performing CPR using a structured
self-report questionnaire administered
prior to the training session

Immediate Post-training:

After the course, participants
repeated the same knowledge and skills
assessments.

Three-month Follow-up:

Twelve weeks later, the same

assessments were administered again to
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evaluate retention of knowledge and skills,

and confidence in performing ACLS.

Statistical Analysis

We compared pre- and post-training
knowledge test scores, skill assessment
scores, and confidence scores using
repeated measures ANOVA and paired
t-tests. A p-value of <0.05 was considered
statistically significant. All analyses were
performed using IBM SPSS Statistics Version
23.

Results
A total of 24 final-year medical
students participated in the study (mean
age 24.9 + 0.6 years; 75% female). All had
prior exposure to basic CPR training, but
reported limited practical experience in
ACLS, with a mean self-assessed exposure

score of 2 out of 6.

Knowledge Retention

The mean pre-training knowledge
score was 18.15 + 5.19 out of 30. Following
the intervention, this significantly increased
t021.35 +4.52 (p < 0.001). This improvement
was sustained at 21.75 + 3.26 during the
3-month follow-up, with no significant
difference observed compared to the
immediate post-training score (see Table
2).
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Table 2 Knowledge score before, after and 3 months after ACLS training.

Knowledge Training Knowledge score (Max 30) | p-value'
(Mean % SD)

Pre-test ACLS training (K1)
Post-test ACLS training (K2)

After ACLS training 3 months (K3)

18.15 + 5.19° < 0.001
21.35 + 4.52°

21.75 + 3.26°

K1 = Pre-training, K2 = Post-training, K3 = 3-Month Follow-up; SD = standard deviation; 1 Overall
p-value by Repeated measures Anova; a Difference K2 vs K1 was 3.20 (95% Cl: 0.88 to 5.52);
b No significant difference between K2 and K3 (Mean difference = 0.40; 95% Cl: -1.43 to 2.23);
c Difference between K3 and K1 was 3.60 (95%Cl: 1.72, 5.48).

Skill Development

Participants demonstrated significant
improvements in ACLS skills. The mean
pre-training score was 7.95 + 2.11 (out of
20), which increased to 12.48 + 1.78
immediately after the training (p < 0.001),
and further improved to 14.38 + 1.21 at
the 3-month follow-up (p < 0.001). These
improvements were both statistically and

clinically significant, as shown in Table 3.

Confidence in ACLS Application
Self-reported confidence in performing
CPR was assessed before training and at
the three-month follow-up using a structured
questionnaire with scores ranging from 1
(not confident) to 5 (very confident).
Confidence scores improved significantly
from a mean + standard deviation (SD) of
2.05 + 1.05 at baseline to 4.40 + 0.82 at
the three-month follow-up (p < 0.001),

indicating increased learner confidence

after the training program, as shown in
Table 4.

Discussion

This study demonstrates that a brief
ACLS training program combining
flipped-classroom strategies and simulation
significantly improved final-year medical
students’ knowledge, skills, and confidence.
These gains were sustained at the three-
month follow-up, supporting the model’s
effectiveness in short- to medium-term
learning outcomes.

Knowledge scores increased from
18.15 before training to 21.35 after
training and remained at 21.75 at follow-up.
Unlike previous studies reporting rapid
cognitive decline following conventional
ACLS training®™", this sustained retention
may be attributed to structured study
guides that supported self-directed review

and repeated rehearsal. This strategy
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Table 3 Skill score before, after and 3 months after ACLS training.

Skill Training Skill score (Max 20) p-value'
(Mean % SD)

Pre-test ACLS training (S1) 7.95 + 2.11° < 0.001
Post-test ACLS training (S2) 12.48 + 1.78°
After ACLS training 3 months (S3) 14.38 + 1.21°

S1 = Pre-training, S2 = Post-training, S3 = 3-Month Follow-up; SD = standard deviation; t p-value by
Repeated measures ANOVA; a Difference S2 vs S1 was 4.53 (95% Cl: 4.08 to 4.97); b Difference S3 vs
S2 was 1.90 (95% Cl: 0.61 to 3.19); c Difference S3 vs S1 was 6.43 (95% Cl: 5.04 to 7.81).

Table 4 Changes in Self-Reported Confidence Before Training and at Three-Month Fol-

low-up
Time Point Confidence Score p-value’
N e
Pre-training (C1) 2.05 + 1.05 < 0.001
Post-training 3 months(C2) 4.40 + 0.82°

C1 = Pre-training, C2 = Post-training (3 months); SD = standard deviation; 1+ p-value by Paired t-test.
a Difference C2 vs C1 was 2.35 (95% Cl: 1.86 to 2.84).

reflects key principles of flipped learning, flipped-classroom model, it incorporated
particularly learner autonomy and spaced the core principles of the approach.
repetition. Pre-class preparation reduced lecture
Skill scores not only improved time, allowing more classroom time for
immediately after training but continued simulation and feedback-based activities.
to increase at the three-month follow-up. This instructional shift has been shown to
This trend contrasts with previous studies enhance learner engagement and improve
reporting post-training skill decay”®"™**. practical skill development in health
Several factors may explain this sustained education'’.
improvement. Second, simulation sessions offered
First, students were provided with hands-on experience with immediate
structured study guides and reviewed feedback, which supports long-term
content independently before class. retention. Although clinical rotations were

Although this was not a fully digital not part of this course, students had

11
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opportunities to apply ACLS skills during
these rotations, which may have reinforced
their learning. Together, these factors
encouraged learners to apply knowledge
in realistic scenarios and reflect on their
performance, supporting deeper learning
aligned with Kolb’s experiential learning
framework'". The integration of cognitive
preparation, practical rehearsal, and
clinical application likely contributed to
the consistent skill improvement observed
in this cohort.

Confidence levels also increased
significantly (from 2.05 to 4.40), likely due
to the low-risk, hands-on simulation
environment that encouraged active
participation and reduced learner anxiety.
Similar effects have been observed
in simulation-based education studies
involving healthcare trainees '**.

These findings have important
implications for medical education,
especially in resource-limited or time-
constrained settings where lengthy
training programs are impractical. The
successful integration of a brief, structured
ACLS course combining flipped-classroom
pedagogy and high-fidelity simulation
demonstrates that effective educational
outcomes can be achieved within a
condensed timeframe. As final-year
medical students approach independent

clinical practice, ensuring they retain

essential resuscitation competencies is
vital for patient safety. This model may
serve as a reproducible framework for
institutions seeking to optimize ACLS

training in undergraduate curricula.

Limitation

This single-center study with a small
sample size limits the generalizability of
the findings. Future research should include
multi-center trials with larger and more
diverse cohorts to enhance external
validity. In addition, the application of this
brief flipped-classroom and simulation-
based model should be explored in
earlier stages of medical education and

among other healthcare professionals.

Conclusion

This study supports the implemen-
tation of a brief ACLS training model
incorporating flipped-classroom strategies
and simulation in undergraduate medical
education. The approach is effective in
enhancing and sustaining knowledge,
clinical skills, and learner confidence.
This model provides a feasible, low-cost
alternative to conventional ACLS courses,

especially in resource-limited settings.
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Abstract

R introduction
Emergency department (ED) overcrowding is a growing challenge, especially due
to non-emergency cases. Patient satisfaction is often shaped by their expectations

regarding wait times.

Y Objectives
This study examined the relationship between expected and actual waiting times

in a tertiary hospital ED among young adult patients with non-emergency conditions.

R Method
A cross-sectional study was conducted at Srinagarind Hospital’s ED in Thailand.
Young adults aged 18-35 years who visited between 5:00 PM and 10:00 PM were

enrolled. Forty-two participants completed paper-based questionnaires assessing
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demographics, prior ED experience, perceived and expected waiting times. Actual
waiting time—from registration to physician assessment—was obtained from hospital
logs. Associations between expected and actual wait times were analyzed, stratified by

age, education, and other factors.

R Results

Of the 42 participants, the median age was 22 years; 57.1% were female.
Most were triaged as level 3 (31%) or 4 (64%). The median expected wait time was
30 minutes, and the actual was 23 minutes (p = 0.069). In the 21-25 age group,
the actual wait time (14.5 minutes) was significantly shorter than expected (30 minutes,
p = 0.001). Participants with a bachelor’s degree also showed a significant gap between
expected and actual times (p = 0.044). Overall, 38% expected shorter wait times than

they experienced; no gender differences were found.

R Conclusion

Most expectations did not show a statistically significant difference from actual
ED wait times. However, younger adults and those with higher education tended to
overestimate. Targeted communication strategies may help align expectations and

improve satisfaction.

A Keywords
Emergency severity index, emergency department, expected waiting time,

satisfaction, actual waiting time




Introduction

A significant number of patients
utilize emergency department (ED)
services.' In Thailand, it has been found
that nearly 60% of patients who seek
services at the ED are non-emergency
cases.” Patients often visit the ED for
non-emergency conditions because they
may not fully understand what qualifies
as a true emergency or which symptoms
warrant immediate attention. Additionally,
some individuals choose the ED for
its convenience, lack of confidence
in providing self-care, or due to the
necessity of seeking treatment when
regular office hours are unavailable,
especially considering the ED’s 24/7
accessibility.””

Patients visiting the ED naturally
expect prompt and accurate care. However,
due to high workloads, the actual waiting
times often exceed these expectations.
This can result in decreased satisfaction
with the treatment received and may
increase patients’ frustration.® Studies
conducted in other countries have examined
the relationship between patients’
expected and actual waiting times, finding
that actual waiting times in the ED are
often longer than expected.” These studies
involved populations of varying age groups

across different hospitals.

19
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Srinagarind Hospital triages patients
according to the guidelines for emergency
patient triage and prioritization in the
emergency room, as specified by the
National Institute for Emergency Medicine
(NIEM) in the 2013 regulations (Version 1).
The criteria and methods for triage are
based on the Emergency Severity Index
(ESI), which classifies patients into 5 levels.®’
The process for triaging patients at the
hospital involves several steps. All patients
seeking services are triaged by a triage
nurse, who conducts an assessment that
includes taking a history of the main
symptoms and evaluating vital signs. Patients
are then categorized and directed to
receive treatment based on the level of
urgency. Critical patients classified as ESI
1 and ESI 2 are immediately brought to
the resuscitation room, and the physician
is notified to provide immediate care.
Patients classified as ESI 3, ESI 4, and ESI
5 are triaged and instructed to wait in the
examination or waiting areas within the
ED. The physician then calls the patients
for examination according to the level of
urgency.

Although previous studies have
examined patient expectations regarding
emergency department waiting times,
most of this research has been conducted

in Western healthcare systems and across
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broad age groups. Evidence from Southeast
Asia, particularly Thailand, remains limited.
In addition, young adults represent
a distinct demographic group whose
healthcare expectations may differ from
those of older patients due to greater
reliance on digital information sources and
different patterns of healthcare utilization.
Understanding waiting time expectations
in this population may provide useful
insights for emergency departments
seeking to improve communication with
patients. Therefore, this study aimed
to examine the relationship between
expected and actual waiting times among
young adult patients presenting to a
tertiary hospital emergency department
in Thailand with non-emergency conditions.

Our study aims to explore the
difference between patients’ expected
and actual waiting times. The research
focuses on patients aged 18 to 35 who
seek medical services in the ED of
Srinagarind Hospital. This age group is at
a developmental stage where emotional
and intellectual maturity is growing,
making them more receptive to learning
and capable of retaining information
over the long term."”” These initiatives
will enhance patients’ understanding
of emergencies, leading to improved

decision-making in the future.

20

Methods
Study design, setting, and population

The study was conducted among
individuals aged 18 to 35 who visited the
ED of Srinagarind Hospital between 5 PM
and 10 PM. This time period represents a
high-volume operational period in the
emergency department, when non-urgent
patients are frequently present after
regular clinic hours. Exclusion criteria
included patients who were unable to
respond to the questionnaire, those
classified as level 1 or 2 emergencies
according to the ESI triage, and those
transferred from other hospitals.

The sample size was calculated
based on the study by Parra et al., which
found that 17.1% of patients waited
longer than their expected waiting time.”
With a 95% confidence level, the sample
size was calculated using the one population
proportion approach, resulting in 39
participants. This study was approved
by the Human Research Ethics Committee
of Khon Kaen University (HE661614).

Data collection and management

The survey was conducted from
February to November 2024, between
5:00 PM and 10:00 PM, in the ED area of
Srinagarind Hospital. The sample was

chosen using a convenience sample.



The survey was designed for
individual interviews. Data was collected
using paper-based questionnaires
(Supplemental material). Each set of
documents was intended for either the
patient or the patient’s relative. The
questionnaire was developed based on a
literature review of studies examining
patient perceptions of waiting time
in emergency departments. To ensure
content validity, the draft questionnaire
was reviewed by three emergency
physicians with experience in emergency
care and research. A pilot test was
conducted with 10 patients in the
emergency department to assess clarity
and comprehension. Minor wording
modifications were made following the
pilot test. The questionnaire consists of
four parts: general information, waiting
time assessment, related factors, and
suggestions. Given that the questionnaire
primarily consisted of descriptive items
and single-item measures, internal
consistency reliability (e.g., Cronbach’s

alpha) was not assessed.

Outcome variables

The survey was conducted after
the patient triage during the time they
were waiting for the physician. The survey

included age, gender, Health insurance

21
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scheme, education, ESI level, and
presenting illness. The actual waiting time
was measured in minutes from registration
until the physician first verbally contacted
the patient and began the medical
evaluation. The expected waiting time
was measured in minutes based on the
patient’s response to an open-ended
question in the questionnaire after triage,

while they waited for the physician.

Data analysis

Continuous variables were tested
for normality using histograms and the
Shapiro-Wilk test. Baseline characteristics
and clinical data were presented as
medians for continuous variables and
counts and percentages for categorical
variables. Statistical methods were
selected based on the data distribution.
Shapiro-Wilk tests were conducted
to assess the normality of both the
expected and actual waiting times. The results
indicated that both variables showed
non-normal distributions (p < 0.05),
which justified the use of non-parametric
statistical methods. Consequently, the
Wilcoxon matched-pairs signed-rank test
was applied for continuous variables, while
the Chi-squared (?) test or Fisher’s exact
test was used for categorical data. The

type | error for the study was set at 0.05.
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The analysis was performed using R statistical
software version 4.4.2 (www.R-project.org,

R Foundation for Statistical Computing).

Results

Atotal of 42 completed questionnaires
were collected from participants, resulting
in a 100% response rate. Table 1 presents
the general information about the 42
participants analyzed. Of these, 57.1%
were female. In terms of triage levels, 31%
were classified as level 3, 64% as level 4,
and 4.8% as level 5. Among all participants,
39 (93%) held non-medical professions,
37 (88.1%) had a bachelor’s degree or
higher, and 23 (55%) never visited the ED.
The most common healthcare entitlement
among participants was the Universal
Coverage Scheme, which covered 22
participants (52%), followed by government
officials, who accounted for 9 participants
(21%). The primary reason for visiting the
Emergency Department (ED) was animal
bites or scratches, reported by 8 participants
(19%), followed by falls or accidents, which
affected 7 participants (17%). Notably,
38% of participants expected a shorter
waiting time than the actual waiting time,
with no gender discrepancy.

In terms of social media usage,
Facebook was the most popular platform
(86%), followed by Instagram (36%),
Twitter (29%), and TikTok (29%). LINE

22

(messaging application) and YouTube
were used by 26% of participants. No
statistically significant differences in social
media usage patterns were found between
males and females.

For sources of medical information,
the internet was the most frequently used
source (86%), followed by television (26%)
and advice from neighbors (9.5%).
Newspaper use was minimal (4.8%)
(Table 1).

Expected and actual waiting times

Overall, the median expected
waiting time was 30 minutes, while the
median actual waiting time was 23 minutes,
showing no significant overall difference
(p = 0.069). Table 2 compares the expected
waiting time and actual waiting time among
different patient characteristics. Patients
classified as ESI level 3 had a median
expected waiting time of 20 minutes, which
was slightly shorter than the actual waiting
time of 24 minutes, though this difference
was not statistically significant (p = 1.000).
In contrast, patients with ESI levels 4
and 5 had longer expected waiting times
(median 30 and 35 minutes, respectively)
compared to their actual waiting times
(median 20 and 21.5 minutes, respectively),
but these differences did not reach
statistical significance (p = 0.052 and
p = 1.000, respectively).
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Table 1  Participants’ characteristics

Participants characteristic

Age group (years) 0.624
18-20 13 (31.0) 8 (33.0) 5(28.0)
21-25 14 (33.0) 6 (25.0) 8 (44.0)
26-30 8 (19.0) 5(21.0) 3(17.0)
31-35 7(17.0) 5(21.0) 2(11.0)
Health insurance scheme 0.138
Government 9 (21.0) 8 (33.0) 1 (5.6)
Self-pay 8 (19.0) 4 (17.0) 4 (22.0)
Social security 3(7.1) 2 (8.3) 1(5.6)
Universal coverage 22 (52.0) 10 (42.0) 12 (67.0)
Education 0.679
Master 1(2.4) 0 (0.0) 1 (5.6)
Bachelor 36 (86) 21 (88) 15 (83.0)
Diploma 1(2.4) 1(4.2) 0(0.0)
High school 3(7.1) 2(8.3) 1 (5.6)
Middle school 1(2.4) 0 (0.0 1(5.6)
Occupation 0.247
Healthcare 3(7.1) 3(13.0) 0 (0.0)
Non-healthcare 39 (93.0) 21 (88.0) 18 (100.0)
ED experience in the previous 365 days 0.097
None 23 (55.0) 10 (42.0) 13 (72.0)
1-3 times 14 (33.0) 11 (46.0) 3(17.0)
More than 3 5(12.0) 3(13.0) 2(11.0)
Iliness 0.461
Animal bite 8 (19.0) 5(21.0) 3(17.0)
Fall 7 (17.0) 4 (17.0) 3(17.0)
Fever 3(7.1) 2 (8.3) 1(5.6)
Foley change 1(2.4) 1(4.2) 0 (0.0
Gastrointestinal 4 (9.5) 3(13.0) 1 (5.6)
Genitourinary 3(7.1) 2(8.3) 1 (5.6)
Neurology 3(7.1) 3(13) 0(0.0)
Otolaryn 1(2.4) 1(4.2) 0 (0.0
Respiratory 1(2.4) 0 (0.0) 1(5.6)
Skin 3(7.1) 2 (8.3) 1(5.6)
Sport injury 2(4.8) 0 (0.0) 2(11.0)
STD prophylaxis 1(2.4) 0 (0.0) 1(5.6)
Traffic trauma 5(12.0) 1(4.2) 4 (22.0)
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Table 1

Participants’ characteristics (cont.)

Overall Female
Participants characteristic N =42 N =24
n (%) n (%)
Triage level 0.165
ESI'3 13 (31.0) 10 (42.0) 3 (17.0)
ESI 4 27 (64.0) 13 (54.0) 14 (78.0)
ESI'5 2(4.8) 1(4.2) 1(5.6)
Social media used
Facebook 36 (86.0) 20 (83.0) 16 (89.0) 0.685
Twitter 12 (29.0) 9 (38.0) 3 (17.0) 0.139
TikTok 12 (29.0) 8 (33.0) 4(22.0) 0.430
Instagram 15 (36.0) 8 (33.0) 7 (39.0) 0.710
Line 11 (26.0) 6 (25.0) 5(28.0) 1.000
YouTube 11 (26.0) 6 (25.0) 5 (28.0) 1.000
Source of medical information
Internet 36 (86.0) 20 (83.0) 16 (89.0) 0.685
Neighbor 4(9.5) 2(8.3) 2 (11.0) 1.000
Television 11 (26) 5(21) 6 (33.0) 0.483
Newspaper 2(4.8) 1(4.2) 1 (5.6) 1.000
Waiting time 0.233
Expected waiting time > actual waiting time 26 (62.0) 13 (54.0) 13 (72.0)
Expected waiting time < actual waiting time 16 (38.0) 11 (46.0) 5(28.0)

ESI: emergency severity index, ED: emergency department

Among age groups, the 21-25 years
group showed a significant difference
between expected and actual waiting
times, with a median expected waiting
time of 30 minutes versus an actual
waiting time of 14.5 minutes (p = 0.001).
No significant differences were observed
in other age groups.

In terms of education level, patients

with a bachelor’s degree had a significantly

longer expected waiting time (median
30 minutes) than their actual waiting
time (median 20.5 minutes, p = 0.044).
However, no statistically significant
differences were found in other education
levels.

For occupation, healthcare workers
had a notably longer expected waiting
time (median 60 minutes) than actual

waiting time (median 24 minutes), but

24



this was not statistically significant

(p =
workers, the expected waiting time was

0.181). Among non-healthcare

also longer (median 30 minutes) compared
to the actual waiting time (median
21 minutes), though not statistically
significant (p = 0.223).

Regarding ED experience, patients
with no prior ED visits, 1-3 prior visits, and

more than three prior visits all had no

Table 2

Thai Journal of ©mergency Medicinew

significant differences between expected
and actual waiting times.

Participants’ perception of ED
crowding did not significantly influence
the difference between expected
and actual waiting times. Similarly, no
statistically significant differences were
observed when analyzing waiting times
based on the number of patients during

an 8-hour shift (Table 2).

Compare the patients’ expected waiting time and actual waiting time

Overall

ESI
ESI 3
ESI 4
ESI'5

Age group (year)
18-20
21-25
26-30
31-35

Education
Master
Bachelor
Diploma
High school
Middle school

Occupation
Healthcare
Non-healthcare

ED experience in the previous 365 days
None
1-3 times
More than 3 times

(20, 40) 23 (14, 38) 0.069
20 (20, 30) 24 (23, 38) 1.000
30 (30, 60) 20 (14, 43) 0.052
35 (33, 38) 22 (17, 26) 1.000
30 (20, 40) 28 (16, 52) 0.294

0 (30, 30) 14.5 (11, 21) 0.001

0 (15, 30) 32.5 (22 38) 0.447
60 (30, 60) 24 (22, 43) 0.151
30 (30, 30) 50 (50, 50) 1.000
30 (20, 45) 20.5 (14, 38) 0.044
20 (20, 20) 28 (28, 28) 1.000
30 (30, 45) 31 (28, 48) 1.000
30 (30, 30) 17 (17, 17) 1.000
60 (60, 60) 24 (24, 29) 0.181
30 (20, 30) 21 (14, 38) 0.223
30 (20, 30) 21 (13, 32.5) 0.229
35 (30, 60) 26 (16, 54) 0.300
30 (15, 30) 20 (15, 38) 0.855
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Table 2

Compare the patients’ expected waiting time and actual waiting time (cont.)

Perception of the number of patients
Low
Moderate
High

Number of patients during 8-hour shift
(16.00 - 24.00)

45-55

56-65

66-75

76-85

Values are presented as median (Q1, Q3)

30 (23, 30) 32.5(12, 38) 0.959
30 (20, 60) 23 (14, 28) 0.112
30 (30, 30) 20 (15, 38) 0.289
20 (20, 28) 24 (16, 24) 0.396
30 (30, 60) 20 (10, 31) 0.065
30 (30, 50) a7 (27, 61) 0.272
30 (28, 33) 23 (15, 33) 0.148

ESI: emergency severity index, ED: emergency department

Patient perspectives

Table 3 summarizes the perspectives
of patients regarding ED services. Most of
the participants (69%) perceived their
condition as an emergency, with no
significant difference between male
and female participants. Regarding ED
crowding, 31% of participants believed
the ED was highly crowded, 45% perceived
moderate crowding, and 24% thought it
was not crowded.

Participants’ knowledge of the
emergency medical service number
(1669) was assessed, with 67% correctly
identifying the number. However, 33% of
participants were unaware of this service,
with no significant gender difference. Only
17% of participants were aware that the

Srinagarind Hospital ED had an official LINE
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account for patient inquiries, and this
awareness was higher among female
participants (25% vs. 5.6%), but the
difference was not statistically significant
(p = 0.208).

The study also explored participants’
understanding of ED accessibility and
service prioritization. Most participants
(88%) were aware that the ED operates
24 hours a day, and 93% correctly
understood that patient care is prioritized
by condition severity rather than on a
first-come, first-served basis. Notably,
7.1% of participants were unsure about
the prioritization system, and males were
more likely to be uncertain (17% vs. 0%,
p =0.071).

Regarding service charges, 43%

of participants were uncertain about
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Table 3  Patient perspectives on the emergency department

Perceived their condition as an emergency 29 (69.0) 17 (71.0) 12 (67.0) 0.773

Perception of the number of patients 0.212
Low 10 (24.0) 7 (29.0) 3(17.0)
Moderate 19 (45.0) 8 (33.0) 11 (61.0)
High 13 (31.0) 9 (38.0) 4 (22.0)

Knowledge of the EMS contact number 28 (67.0) 18 (75.0) 10 (56.0) 0.186
(1669)

Awareness of Srinagarind Hospital ED LINE 7 (17.0) 6 (25.0) 1(5.6.0) 0.208
account for consultation

Believed ED is accessible 24 hours for all 37 (88.0) 21 (88.0) 16 (89.0) 1.000
illnesses

Understanding of ED triage system 0.071
(prioritization by severity, not arrival order)

Correct understanding 39 (93.0) 24 (100.0) 15 (83.0)

Uncertain 3(7.1) 0 (0.0) 3(17.0)
Perception of ED service charges 0.779

Believed ED services require payment 16 (38.0) 8 (33.0) 8 (44.0)

Uncertain 18 (43.0) 11 (46.0) 7(39.0)

Believed all ED services are free 8 (19.0) 5(21.0) 3(17.0)
Understanding of emergency symptoms 0.664

(Fever, cough, cold, sore throat, migraine,
stomach ache, diarrhea) is not always an

emergency)

Correct understanding 19 (45.0) 12 (50.0) 7 (39.0)

Uncertain 9 (21.0) 4 (17.0) 5(28.0)

Incorrect understanding 14 (33.0) 8 (33.0) 6 (33.0)
Acceptance of the online consultation 1.000
system requiring self-purchased medication

Satisfied 35 (83.0) 20 (83.0) 15 (83.0)

Dissatisfied 4(9.5) 2(8.3) 2(11.0)

Inaccessible 3(7.1) 2(8.3) 1(5.6)

EMS: emergency medical service, ED: emergency department

Supplemental material: Questionnaire.pdf
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whether ED services required payment,
while 38% correctly indicated that fees
may apply. Only 19% incorrectly believed
that all ED services were free.

When asked about emergency
symptoms, 45% of participants correctly
identified that fever, cough, cold, sore
throat, migraine headache, stomach ache,
and diarrhea are not always emergencies,
whereas 33% mistakenly considered these
conditions as emergencies in all cases.
Lastly, when asked about their willingness
to use an online consultation system that
requires patients to purchase medications
themselves, 83% of participants expressed
satisfaction with this option. Only 9.5%
were dissatisfied, and 7.1% indicated they
did not use internet-accessible mobile
phones (Table 3).

Discussion

The study examined the relationship
between patients’ expected waiting times
and the actual waiting times in the ED
of Srinagarind Hospital. The findings
emphasize several important aspects,
including patient expectations, perceptions
of emergency situations, and factors
contributing to discrepancies in waiting
times. The results indicate that while most
participants had a general understanding
of the ED triage system, a significant

proportion (38%) still expected shorter
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waiting times than what was actually
experienced. This aligns with previous
studies that found a mismatch between
patient expectations and actual ED
processes, contributing to dissatisfaction
and frustration.''" Although the overall
difference between expected and actual
waiting times did not reach statistical
significance (p = 0.069), this result should
be interpreted with caution. The relatively
small sample size may have limited the
statistical power to detect a true difference.
Notably, the p-value was close to the
conventional threshold for statistical
significance, suggesting a potential trend
toward shorter actual waiting times
compared with patient expectations.
Younger patients (aged 21-25 years)
and those with a bachelor’s degree showed
a statistically significant difference between
expected and actual waiting times. In the
21-25 age group, the actual waiting time
was markedly shorter than expected (14.5
vs 30 minutes), suggesting a tendency to
overestimate waiting times rather than
expect faster service. Additionally,
individuals with higher education may
have greater health literacy but also
higher expectations regarding healthcare
efficiency. These findings suggest that
education level and prior knowledge may
influence patients’ perceptions of how

quickly they should be seen.”



A crucial aspect of this study was
identifying the factors affecting patient
expectations. The perception of ED crowding
did not significantly impact expected
waiting times, indicating that patients may
not fully understand how patient volume
affects ED operations. Similarly, the number
of previous ED visits was not significantly
associated with differences in waiting time
perception, suggesting that prior experience
does not necessarily lead to more realistic
expectations. This contrasts with studies
showing that frequent ED users tend to
have higher satisfaction if they are attended
to quickly."

Interestingly, patients’ perception
of emergency department crowding was
not significantly associated with their
expected waiting time. Intuitively, one
might expect that patients who perceive
the emergency department as crowded
would anticipate longer waiting times.
However, our findings suggest that visual
impressions of crowding may not translate
directly into realistic expectations of
waiting times. This may occur because
patients are often unfamiliar with the
operational workflow of emergency
departments, including triage prioritization
and resource allocation for higher-acuity
cases. As a result, patients may rely on
prior assumptions or general expectations

rather than situational cues when estimating
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waiting times. This observation highlights
the importance of providing clear information
about triage processes and expected
waiting times, rather than assuming that
patients will accurately infer these factors
from the surrounding environment.

One notable finding is that only 17%
of participants were aware of the
Srinagarind Hospital ED LINE account,
which provides an alternative way to seek
medical advice. Given the increasing
reliance on digital communication,
improving awareness of this service may
help manage non-urgent cases outside
the ED and reduce unnecessary visits."'
Additionally, a large majority (83%) of
participants expressed support for an
online consultation system, which suggests
that digital health initiatives could play a
role in reducing unnecessary ED visits.">"
The misperception of emergency symptoms
remains a critical issue. Nearly one-third
of participants incorrectly believed that
symptoms such as fever, cold, or mild
gastrointestinal issues always required
emergency care. This reinforces the need
for public health education on emergency
conditions to help patients make informed
decisions about when to seek ED care
versus alternative healthcare services.”
Misinterpretations of emergency conditions
can lead to increased ED overcrowding,

longer wait times for critical patients, and




M\Mmamam%maméqnLﬁuLLmU%mﬁIm

inefficient use of healthcare resources.

The findings also support the concept
that communication strategies in EDs need
improvement. Understanding patient
expectations may help ED staff communicate
more effectively and reduce frustration
during waiting periods. Previous research
has shown that providing clear information
on waiting times and triage processes can
reduce patient anxiety and aggression
toward ED staff.'**® Furthermore, studies
indicate that patients who perceive long
wait times without explanation tend to
experience higher dissatisfaction and stress,
further straining hospital staff.'**

Future strategies to better align
patient expectations with actual waiting
times may include improving triage
communication, real-time ED triage display
boards, providing educational materials
that explain ED processes, and utilizing
digital platforms such as the hospital’s
LINE account or social media to share
information about waiting times and triage

prioritization.”"

Limitation
This study was conducted at a
single tertiary care hospital and used
convenience sampling, which may limit
the generalizability of findings to other

healthcare settings. In addition, data
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collection was restricted to a specific
time period (5 PM - 10 PM), which may
represent a distinct subgroup of patients,
particularly those presenting after regular
clinic hours with non-urgent conditions,
and may not reflect patient characteristics
during other time periods, such as daytime
or overnight hours. The sample size was
relatively small and was calculated using
a one-sample proportion approach rather
than a method based on paired data,
despite the primary outcome involving
within-subject comparisons between
expected and actual waiting times. The
study focused only on young adult patients
aged 18-35 years, excluding perspectives
from other age groups who may have
different expectations regarding ED waiting
times. Additionally, external factors
such as time of day, staff availability, and
seasonal variations in patient volume were
not controlled for, which could influence
actual waiting times. Some subgroup
categories contained small numbers of
participants, which limits statistical
power and requires cautious interpretation.
Future studies should explore interventions
to improve patient education on triage
processes, assess the impact of real-time
wait time communication, and investigate
how digital tools can be better integrated

into emergency care pathways.



Conclusion

This study examined the relationship
between expected and actual waiting
times in the emergency department (ED)
of Srinagarind Hospital among young adult
patients with non-emergency conditions.
Overall, no statistically significant difference
was observed between expected and
actual waiting times. However, exploratory
subgroup analyses showed differences in
the 21-25 year age group and among
participants with a bachelor’s degree. In
addition, 38% of participants expected
shorter waiting times than they experienced,
suggesting variability in waiting time
expectations within this population. These
findings indicate that patient expectations
regarding ED waiting times may vary across
demographic groups. Future efforts
focusing on communication about triage
processes and expected waiting times may
help align patient expectations with ED

operations.
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Abstract

R introduction
Proper preparation of stylet angulation is a critical factor for rapid endotracheal
intubation. However, clinical guidelines regarding the optimal stylet angulation for this

procedure remain undefined.

Y Objectives
To study the effect of different endotracheal tube stylet bend angles on intubation

time, first-attempt success rate, and intubation failure rate.

R Vethod

A randomized crossover simulation study was conducted to compare the effect of
various stylet angles on intubation time. Seventy medical personnel with varying levels of
experience at Saraburi Hospital participated between January 1st and December 31%, 2025.
Participants performed intubations using a randomized sequence of predetermined stylet
angles. The primary outcome was intubation duration, while secondary outcomes included

the number of attempts and intubation failure rates.
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B Results

The adjusted mean time (aMT) for the 15° angle was 18.2 seconds (95% Cl, 15.9-20.4).
Intubation durations with 30° and 45° stylet bend angles were significantly shorter than
with a 15° stylet bend angle @MT = 15.4 s; 95% Cl, 13.1-17.6 and aMT = 15.5 s; 95% Cl,
13.2-17.8, respectively), with no intubation failures. In contrast, 75° and 90° angles required
significantly longer durations (@aMT = 21.1 s; 95% Cl, 18.8-23.3 and aMT = 26.0 s; 95% Cl,
23.7-28.2, respectively), with a failure rate of 1.4%. First-attempt success rates did not differ

significantly across all angles.

R conclusion
A stylet bend angle of 30°-45° requires the least amount of intubation time in a sim-
ulation model when compared to other angles. Stylet angulation does not significantly impact

the first-attempt success rate.

A Keywords

Intubation, Stylet, Simulation Training, Manikins, Time Factors
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2573 + 7.57

31 (44.29)
3(4.29)
9(12.86)
8(11.43)
8(11.43)
11 (15.71)
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ﬁ. = U v o dl
PRVIEUNUHNANRINUIN 15 83An

asAviataemiela | mean £ SD | Median (IQR) | A1duUse8nS | adjusted mean time

(2361) (Aunii) (Aunii) (coefficient) (Qui) (95%Cl) p-value
15 15.75 + 2.11 16.38 (9.43) = 18.17 (15.89-20.44) =
30 1294 + 2.75 13.6 (6.75) -2.81 15.35 (13.08-17.62) 0.03
45 13.11 + 2.81 14.09 (7.32) -2.65 15.52 (13.24-17.79) 0.04
60 15.21 + 2.81 15.92 (8.47) -0.54 17.62 (15.34-19.89) 0.68
75 18.65 + 2.81 17.76 (12.59) 2.90 21.06 (18.79-23.34) 0.03
90 23.56 + 2.69 21.98 (17.60) 7.80 25.97 (23.69-28.24) <0.01

SD = standard deviation; IQR = interquartile range; 95%CI = 95% confidence interval

30

25+

20

Adjusted mean time (sec)
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T T T T
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Stylet bend angle of Endotracheal tube (degree)
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Abstract

A introduction
The emergency department (ED) serves as a critical entry point for identifying patients
with end-of-life needs. However, time and resource constraints make selecting appropriate

screening tools challenging.

Y Objectives

To compare the prognostic accuracy of the Supportive and Palliative Care Indicators
Tool (SPICT), Modified Surprise Question (MSQ), and Palliative Care and Rapid Emergency
Screening (P-CaRES) in predicting 3-month mortality and to evaluate the agreement between

these three screening tools.

R Vethod
This prospective cohort study included 281 participants. Predictive accuracy was ana-
lyzed using C-statistics and Adjusted Hazard Ratios (aHR), and survival rates were compared

using Kaplan-Meier analysis.
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B Results

The 3-month mortality rate was 56.23% (158 patients) . All three tools significantly
predicted 3-month mortality (p<0.001). P-CaRES demonstrated the highest accuracy
(C-statistic 0.666; 95% Cl: 0.60-0.73) and identified the highest-risk group with the shortest
median survival of 17 days (95% Cl: 11.92-22.08). Meanwhile, MSQ yielded the highest aHR
of 2.59 (95% Cl: 1.78-3.76; p<0.001). The level of agreement among the three tools was fair,
with the highest concordance found between SPICT and P-CaRES (kappa = 0.374; p<0.001).
Conclusion The three screening tools demonstrated significant prognostic accuracy in
predicting 3-month mortality, with P-CaRES showing the highest overall accuracy, while
MSQ vyielded the highest adjusted hazard ratio for identifying high-risk patients. The level of

agreement among the three tools was fair.

A Keywords

Palliative care; Emergency department; Prognostic accuracy; P-CaRES; SPICT.
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nsguausEAUUTEADIYRdlsINeIUNa dnyay
nalseyInsuardeyanadinduunmniy
anrumsaisendin lnsudadunguilaidedin
91U 123 578 (Souaz 43.77) uazilungy
MFeTin 158 310 (Fevar 56.23) nuin Jady
druyana lawn 01e wazine liinuwaneng
NADR UATLAUAINUTURTIUINTY (ESD)
wANANAUBE19TALUTENINI@RINAY (p <
0.001) TnegUaelunguiltdodindrulng
andansesliegluszduingn (Level 1)
Souay 42.41 drudgiadn (Vital Signs)
wuan Azl (BT > 37.5°C) ludadanis

ARINTINUAIULANAIINNEDA (p = 0.007)

AnvantiisLfia (n = 80)
*  oglussnumsaualuulseAulssaed (n = 74)
*  Yfasnsidisiunisang (n = 6)
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Tuvausdidyaradndug ldnuanuwnneig
58174 2 ngu AulsaUszddiianaudin
(Underlying life-limiting conditions) Wua1
nguivaefideTingeaninguiisendinesis
AdudrAny Taun TsAugiSs (Any cancer),
Tsagfunds (Cirrhosis) wa Tsrlaesa (CKD)
(p < 0.001, < 0.001 wag 0.021 AIUAIAV)
wonand srualsnmededaus 2 Tsntuld
Aflmuduiusiunsdedinedslidedfay
(p = 0.002) uay wsesilodansowis 3 ¥iln
(SPICT, MSQ wag P-CaRES) @1u150974bun
naugUaelaegedideddny (p <0.001) lag
nuldedinddndunanisdnnseaduuan
(Positive) ganinguiisendin (m31adt 1)

wWisuisuanuudiugdanensal
YBILUUAANTDY SPICT, Modified Surprise
Question tag P-CaRES Tun1svinunenis
Ferianiglu 3 hou
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3 mau (N = 281)

91g (V), fisegu (IQR)
L RE

iﬁﬁUﬂQWN§ULL5§G\1N ESI
Level 1
Level 2

Level 3
gaunnisene > 37.5°C
Snsnsiduriale > 100 Afy/und
Fasnsmela > 20 ade/und

AMUAULADALAILREY
(MAP, mmHeg), {58711 (IQR)

Aoondaulansin (SpO,)< 95%

5AUSEIAINTA1IZINNATIN

amgrmladunal/lsamilavinden

TsavangaiuiFesy/meviia
Tsalndeds
lsArtapnlaonauLDs
TsmuziSe

Amvaneudou

Tsaduuds

FuulsAsese = 2 1sa

Screening tools
SPICT Tviwauan
MSQ Tirauan
P-CaRES Tviauan

*Mann-Whitney U Test, Chi square test

Thai Journal of ©mergency Medicinew

v

SOAYIN

(n = 123)
n (%)

70.00 (62-78)

67 (54.47)

10 (8.13)
71 (57.72)
42 (34.15)

107 (86.99)
74 (60.16)
16 (13.01)

88.33 (80-101)
51 (41.46)

14 (11.38)
6.50)
7.32)
5.69)
26.02)
4.88)
0.00)

(
(
(
(
(
(
(
(43.09)

a
8
9
7
32
6
0
53

78 (63.41)
64 (52.03)
58 (47.15)
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WHeTIn
(n = 158)
n (%

73.00 (60-81)

93 (58.86)

67 (42.41)
68 (43.04)
223 (14.56)

117 (74..05)
85 (53.80)
15 (9.49)

86.00 (76-102)

58 (36.71)

14 (8.86)
4 (2.53)
26 (16.46)
9 (5.70)
98 (62.03)
7 (4.43)
17 (10.76)
97 (61.39)

128 (81.01)
118 (74.68)
127 (80.38)

p-value

0.271°
0.461°

<0.001°

0.007°
0.286°
0.351°

0.533°

0.417°

0.484°
0.102°
0.021°
0.999°
<0.001°
0.859"
<0.001°
0.002

0.001°
<0.001°
<0.001°
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NAMengEsaTsTentinazay  duiusiunindeTineuiian lnonguiiina
funsl Kaplan-Meier wuina3osilodn  Annseaduuindisnsnissentindfigauios
nsois 3 vdaanansaduunneinsaflsaves  Sowaw 27.90 (Logrank %2 = 47.931) uaxdl
AUgldegaiidedfAymieada (p < 0.001)  eAdlsegIunN1558nTIN (median survival) &

a

(1571971 2) IowfUedimamsdanseafuvan  figauiies 17 $u (95% Cl: 11.92-22.08) vaiz

a

(Eudung) Tdndun1ssendind 90 Jusindn 7 MSQ wag SPICT szynguidsaiifisnsinis
fuasiifinanisdansonduay (Fufiidu)  son@in Josay 30.60 uag 35.40 MUy
og1ednLau (1wl 2-6) WlanSeuifiousywing (gﬂﬁ 2-4 uay M3 2)

\3esile WUl P-CaRES WuAdosilefiiinay

Survival Functions

SPICT

—ITNegative
—1Positive
—}— Negative-censored
—t— Positive-censored

08

06

Cum Survival
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02
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JUN 2 N uanednIINIssenTinnansan SPICT Wuuinuazay

Survival Functions
mSQ

10 T 1 !
= —1Negative
—1Positive

~t— Negative-censored

—t— Positive-censored

08

06 T 1 1‘-‘_‘—\1
04— ‘_—\_‘_‘_‘ﬁﬁ

02

Cum Survival

00

o 20 40 60 80 100

Time.Dead.Day

JUN 3 N9 MLanI8nsINSIenTinnansia MSQ Wuuinuazau
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Survival Functions

10 —= T - 1 PCaRES
T —I 1 Negative
‘_‘ﬁ"—\—L\_ —1Positive
— —t— Negative-censored
os | SR . —— Positive-censored
T
S os
z
=
w
g
3 o4
—
02
oo

o 20 40 60 80 100

Time.Dead.Day

JUT 4 N9 MLanIdnsINIsIenTinnansia P-CaRES Wuuinuazay

(51'15’1\‘1% 2 PMTINIIONTIN 3 LFIDUMILNANITNTIIARNTBILU SPICT, MSQ wag P-CarRES (n = 281)

odoetiodansad R ds8g1uN1350ATIN | BNTINT559ATIN | Log-rank i
o p-value
N (%) (95% CI) 90 U (%) test (x°)

SPICT
Waau (75) 30 (40.00) Not estimable 59.00 14.797 <0.001
Wauan (206) 128 (62.14)  26.00 (9.19-42.82) 35.40

Modified SQ
Waau (99) 40 (40.40) Not estimable 60.90 26.343 <0.001
Wauan (182) 118 (64.84)  21.00 (15.29-26.71) 34.60

P-CaRES
Haau (96) 31 (32.29) Not estimable 67.40 47.931 <0.001
Wauan (185) 127 (68.65) 17 (11.92-22.08) 27.90

HanITATIERANLLug e nsal  Tuaiualnula (Sensitivity) wua SPICT
Lazsnsidiusunsiainieiiens 3 vila (Soway 81.00) way P-CaRES (5oay 80.40)
WU P-CaRES fanmannsalunsduun  Taniublunisssynquidesldgauazlnd
JursiideTinarely 3 iiouldgean  1Asadu luvaedl P-CaRES fiauduwy
(C-statistic= 0.666, 95% Cl: 0.60-0.73) (Specificity) qaﬁqm (5pway 52.80) dlewieu
39983U7A9 MSQ wag SPICT auaIay fuipdesdlodu (5197 3)

o1
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A15199 3 AU UGUTINGINTALALIATITIONT1A@IUTUATIETUSULAI L UNSYITUIENSLE8TIe

ey 3 Weu (n = 281)

Al AUTILNIE . dNIIHIUBUATY
4 A o e . C-Static 4w
LAD9UBAANTDY | (Sensitivity) | (Specificity) (95% CI) ndsunaa* p-value
(%) (%) ° (95% CI)
SPICT 81.00 36.60 0.588 (0.52-0.66) 1.92 (1.28-2.87) 0.002
MSQ 74.70 48.00 0.613 (0.55-0.68) 2.59 (1.78-3.76) <0.001
P-CaRES 80.40 52.80 0.666 (0.60-0.73) 2.51 (1.66-3.79) <0.001

*Adjusted HR Ains1erilagaiuandadesuniuniu 81y ina seAuauguksasniy (ES), dyanadnusniu (BT, MAP,
02 saturation) waglsauszansa (Heart failure, COPD, CKD, CA, Dementia)

ANSIATIEUMIANUAUNUS A28 Cox AANBI5ENING SPICT, MSQ wag P-CaRES
proportional hazards model lnsmiuan  lagldadidl Cohen’s kappa 3MnWafAnTas
Tadesuniuloun o1y, lne, seduAuguuss uin/au GU’ENLW‘%IENﬁ@LLﬁagﬁjLLUUﬁﬂﬂiad‘ﬁﬂ
voey U3 (ESN), dyand@inusniu (BT, MAP, 3 aila nuindaiiuaenandeslunisdiuun
O, saturation) waglsAuszdndi (Heart failure,  AMIABINISNISQUARUUYSEAUYSEABIDE

o

COPD, CKD, CA, Dementia) wu31 wuu  ddedAgmieada (p < 0.001) sgrslsiniu
fansesiia 3 vlin vunenisdedinnisly  szduausenndoseyndiniesieagly
3 fouldegnadidoddymeadi (o < 0.05)  szduweld (Fain) lnegifmnuaenndesgean
Taowuin {Uaefidnnsessine MSQurauan  Ae SPICT waz P-CaRES (Kappa = 0.374;
frudsadedinnelu 3 Weugsningy  73.31%) luvnziiniuaenndessening
fidunaau 2.59 11 (95% CI: 1.78-3.76,  gfiwde 1fud SPICT fu MSQ waz MSQ
b < 0.001) 504a31ABD P-CaRES WAz SPICT U P-CaRES fdnaruilndidssiulussdusn
AUEIRY (M15799 3) 11 nstiedesdlers 3 slladauaenades

FATIERAIIUADAAA DIVDINANTST AilgaseausEaUNaly (Fair) (aN5199 4)

ﬁ’]i’]\‘i‘VI4 ﬂ’ﬁlla@fﬂﬂa@QGU@QNGﬂ’ﬁﬂﬂﬂi@ﬂﬂ’)']mm@\‘lﬂqﬁﬂqﬁml@LL‘UU‘Ui‘“ﬂ'U‘Ui”ﬂEJ\‘i N = 281)

w3asiiadansag Kappa (K) ANEDNAADY (%) SZAUAUHDAAADY

SPICT vs MSQ 0.224 66.55 <0.001 wald
SPICT vs P-CaRES 0.374 73.31 <0.001 naly
MSQ vs P-CaRES 0.223 64.77 <0.001 waly
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anUsena (Discussion)
AsaneidunisAnwnuuina
TUg19utin (Prospective cohort study) e
WiguguanuuiuguBane1nsalveshuu
Annsas 3 vila lawn SPICT, MSQ wag P-CaRES
TunisssyanudainIsaLakuuUsEAUUEARY
vaagUasflunuuinisunungnidu Tnoth
wSesdlounsadeunuwlugiBanensal
fen1sidedinanely 3 Wou nanisAnwn
Whuinadesilons 3 wiavuienisdediale
p19ildydAYN19adf (p<0.001) Eﬁaaqﬂﬁ
wanslituinedesiiednnsesiananaunse
Yl S unumeiitilszavs awdmsuunne
meﬂgmau‘[,umsizuﬂejmﬂmmmﬁaﬁm’m
IMHUNTRUARUUYTEAUUTEADAlADENS
AN AULAZYIUNIN
drufunanisineindadl P-caRES il

=

Anuuuglunsszunquidsasladaauian

a

AEdEEFINNITIONTIN 17 TU Lasildnsnass

ponsideiniintueglidudnglunian

e

nsadlanauIn axvieuliiiiuinlassas1anae
fuiusialsaiFossszazqnaty nnzingm
Boundu waz Audeanisislalasuns
ROUALEY (Unmet needs) druniaanaidy
mammﬂm%qﬁagﬂaammuuazﬁ@umﬁ‘ﬁu
Lﬁ@lﬁi’fafmiuu%wuaumuﬂgﬂLauimmaww
WouAtaminisszyiUaeszegineluaniy
U3nsszezdeundu Tnenswauaiesde
yJafuianusnimaraundululdlunns
UURUATe danndasiutadninniuad
LAEASEUAVUIUYY WeNaInE P-CaRES
Faldsunissensuindundesilediiainy
wnzauiiesanilassadienisussiiuans
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UszAadluuiunvodunungniay
FnSuRaans ANULIUGUTINeINTal
yearesionanlunsanwedal Usvavsnm
YOILUUAANTDI P-CaRES TiansAdnsass
Funs1eiiuuudn (aHR) gandn 2 wih aespdos
Aun19Ane1909 Paske wazams® lagly
P-CaRES Tugfgaengfisuidunungnidu wuin
Funefiiinadanseaduuind @1 hazard ratio
fonTsidudinussunad 4.1 11 (95% Cl
2.052-8.536) lewflsuiunguiliinadnanses
Wuau drunisdnwiludsemalne’® THuuy
AnNTa4 P-CaRES Turgeenyseaunnugnidy
1-3 WUF1 NFUATIMAUINTBNTINTTOATIN
7 3 \lou Sosaz 70.7 wazALAIRONIs

o Aa A

bEYYINN

A v

YUYUUNUINUBN

3 fow 1u 3 Wi Femanisdnw
P-CaRES Tunmsvinunenasns
swovdu aenndesiunmsinwiananiulszine
WoIHU°® $1897UI1 P-CaRES & construct
validity fimdlewisuiu SPICT Taefiaauls
Joway 64.7 uaz ANUTUNITEIN Tegay
96.8 luf{taefidansesluununanidu
dmsuanuuiugluniswensalves
MSQ wiagfimnulisninaiesiioduudly
A1 SnsdudunTefiufundaiigs aenndos
fumshnseeRuuratsatiuiitn ulfawdl
anuwduseiusdaliunanslunsyiune
N19LE8TIN WATAMUTUNIZUAETEUAIUIN
(NPV) AoudragalugiaslsniFosaquuse”
YUzl White wazanz? MUNIUNISAANTET
#8 SQ wuimuusiudlassiuegil fouas
74.8 wiiilofinnsaamzililuusungnidy
ALl ugaraulanastalau Tnwidl
c-statistic L83 0.586 @xV10UTDINAAVOINTT
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AU FBAARBINUNITILASILYVDY van
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5907309l 1 uay 3 1Wouldd TnefUengu
wauan daudssdonindeding 3 1oy
8989 7 111 (95% C1 3.03-19.79) InalAesiiv
navasnsnuluadeiin MsQ Asnsides
sonaidedinluszerdugaudanulildisu
uniflewfisuiy P-CaRES uay SPICT
Tudaues SPICT Mafnwadsiiananse
Yuensdetinszerduldegeiivedfey
aonndestundngiusaumnluisluuiun
wsunanidu uazgUrelumundy 4 msdnw
484 De Bock wazAmz™ Tuasaieunun
acute geriatric ward Wu11 SPICT ﬂejma
uIn Adnsnsdedianielu 1 U Ussuw
Yoway 49 1isuiuTovas 12 lunguildanses
Huau Tneflgauiuiiannuligs (Gesas 84) 3
anlanianisanuauvesUigsseeinglad
wngdmiuiduiaiosilodnnsosuusni
WUANMUATEUARY WlALIiU Bourmorck
wazAE”™ AnnsedlulAuNgnLay wudi SPICT
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az 69 Tun1svhuiensidedinnnelu 1 3
yurfinsAnwuuudoundsluyszmalne®
Anwiluguasony 60 TPululuunungnidu



WUl nauRauInddnsinisidedinly
lssngrurageaninnguliidiinue lnedien
Auly Fewaz 48.7 uay AINTUNE 63.7
dzvioudLuuAnnses SPICT dusednsaw
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A1 UNAINEAUANUADAARBIVDS
wdosdiohs 3 wlialunisdnwiadall wuieg
Tuszaunsld (fair agreement) udazditiodAey
ysadn uandliifiudnse SPICT, MSQ uag
P-CaRES fiuiiviudoulunsssygtefiteny
ABINSMIAkakuUUsEAUUTEADY Uiluuns
Feafufiaziouditeaaiodoluldiues
fuassunseuauAniedfuiiavin Tneg
finuaenndesiiianie SPICT fu P-CaRES
(A1 Kappa 0.37; AMNEDAARDIT08AT 73)
Usiimslddiidulsaiiesessesqnan
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