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ORIGINAL ARTICLE

Model Development of Professional Nursing Competency by Simulation-Based Learning for

Urgent Management of Service Patients in the Outpatient Department, Phrapokklao Hospital
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ABSTRACT

BACKGROUND: The incidence of outpatient deterioration during waiting periods is preventable through
effective screening systems, surveillance systems, and the development of nurses' competencies in
assessing and managing emergencies. This can be achieved through an appropriate and effective
competency development model. The use of simulations enables nurses to practice, experiment, and solve
problems in ways that mirror real-world situations, thereby enhancing patient safety.

OBJECTIVE: To create and assess the effectiveness of a competency development model.

METHODS: This was an action research study. The sample included 49 professional nurses and 50 patients.
The research was conducted at the outpatient department of Phrapokklao Hospital from January to
December 2025. The research instrument was the professional nurse competency development model, which
was approved by three experts and had a validity of 0.7. Data collection instruments included a general
information questionnaire, a knowledge assessment scale (reliability 0.9), a competency assessment scale, and
a satisfaction assessment scale for professional nurses and patients (reliability 0.9, 1.0, 0.9, respectively).
Statistical analyses included percentages, means, and standard deviations.

RESULTS: A professional nurse competence development model using simulation learning was developed.
It consisted of three modules, utilizing a rotating role of the attending nurse, followed by a review of events
and group discussions. The model results showed that the proportion of knowledge meeting the criteria
increased from 65.3% to 93.9%. Competency and decision-making increased from 61.2% to 93.9%, meeting
the criteria. Nurse and patient satisfaction were high (M=4.5, 4.4, respectively). No worsening of the
condition was observed after three months of monitoring.

CONCLUSIONS: The competency development model enhances nurses' knowledge, skills, and
decision-making in emergency management, improving patient safety.

KEYWORDS: nursing competencies, emergency management, simulation based learning

Thaiclinicaltrials.org number, TCTR20251022012
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INTRODUCTION

The incidence of deterioration in outpatient
conditions while waiting for examination can be
prevented through effective screening systems,
continuous monitoring, and the development of
nurses' competencies through appropriate and
effective methods. The use of simulations enables
nurses to practice, experiment, and solve problems
in situations that closely resemble real-world
scenarios, thereby enhancing patient safety and
improving nursing quality. A review identified
problems and their causes, including those arising
from a lack of knowledge, skills, and assessment
abilities, as well as delays in nurses' decision-making
during emergencies. The concept of nursing
competence emphasizes that nurses must possess
the knowledge and skills to perform their roles.
Critical thinking, clinical decision-making, and
communication skills to cope with rapidly changing
situations, particularly in the outpatient context with
its diverse range of health problems and time
constraints, are factors that increase the risk of
adverse events'.

Outpatient nursing services encompass
diagnosis, treatment, health promotion, disease
prevention, and rehabilitation, in accordance with
outpatient nursing service standards. This includes
pre-existing, intra-existing, and post-existing nursing
care; continuous care; health promotion; health
protection; information provision; rights protection,
and nursing documentation’. Adhering to these
standards requires the comprehensive professional
competence of nurses, encompassing knowledge,
skills, and attitudes. In particular, the competence in
health assessment, clinical analysis, prioritization of
urgency, and appropriate nursing decision-making is
crucial. Given the large number of outpatients and

their diverse presenting conditions, the Outpatient

Nursing Department at Phrapokklao Hospital has
implemented these nursing practice standards within
its service system and continuously improves quality,
particularly in patient screening, in accordance with
the Thai Emergency Room Screening Manual. This
divides patients into five categories: (1) Critically ill
patients requiring resuscitation must receive immediate
assistance because their condition poses a
life-threatening threat. (2) Emergency patients must
receive treatment within ten minutes to prevent death
or disability. (3) Non-urgent patients can wait, but
delays can lead to complications. They must see a
doctor within 30 minutes. (4) General patients
(semi-urgent) should see a doctor within 1-2 hours
without risking increased severity. (5) Other health-
care patients ( Non-Urgent) can wait to see a doctor
within 1-4 hours®. Simulation-Based Learning (SBL)
is a method for developing nurses’ learning and
professional competence by having nurses assess
patient scenarios, provide nursing care accordingly,
and evaluate the practice outcomes. This helps
reduce the risks of real-world practice and promotes
the development of nursing practice skills®.
Phrapokklao Hospital has 755 beds and an
actual capacity of 886 beds. The number of patients
receiving services from 2022 to 2024 was 592,706,
597,801, and 595,790, respectively. Seven medical
specialties were opened: Internal Medicine, Surgery,
Orthopedic Surgery, Obstetrics and Gynecology,
Pediatrics, Ophthalmology, and Otolaryngology.
There were 56 registered nurses. In 2022,
an incidence of urgent/worsening patient conditions
was observed. In 2023, there were 7 cases
(6 surgical, 1 internal medicine), and in 2024, there
were 8 cases (2 surgical, 1 internal medicine, 1 ENT,
1 injection lab, 1 after-hours clinic, and 1 ophthalmology).
A total of 12 cases (5 surgical, 2 internal medicine,

and 4 ophthalmological) were assessed in 2021, with
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a knowledge assessment of patient evaluation and
triage showing a rate of 46.7 percent among
professional nurses (meaning the criterion of 80
percent). From 2023 to 2025, the assessment results
for the quality of nurse medical record-keeping in the
area of patient assessment were 32.07, 52.94, and
37.03, respectively (criterion 85 percent). This
indicates that nurses still lack knowledge, skills, and
decision-making abilities. The incidence of patients'
conditions worsening while waiting for examination
is increasing every year. Therefore, the researchers
aimed to develop a model to enhance the competencies
of professional nurses through simulation-based
learning in managing emergency situations for
outpatients, using the PAOR process based on the
concept of Kemmis and McTaggart*. To ensure
patient safety and satisfaction, and to improve the
quality of nursing care.
METHODS

This research is an action research study with
the objective of developing and evaluating a model
for enhancing the competencies of professional
nurses through simulation-based learning in
emergency management. Data were collected from
January 2025 to December 2025. The project has
passed the ethical review of human research by the
Human Research Ethics Committee, Chanthaburi
Province, under number CTIREC 122/67, approved
January 13, 2025, and expired on January 12, 2026.
Population and sample

The population and sample consisted of
registered nurses and outpatients. Of 52 registered
nurses in the outpatient department, 49 were
included in the sample, as the researcher and
research assistants were excluded.

The outpatient sample size was calculated
using G*Power 3.1.9.26 software program®. Set the

test power value. (Power Analysis) At a significance

level (0 value) of 0.05, the power of the test was 1.0,
and the effect size was 0.5°. A two-tailed correlation
between the variables under study was tested. The
initial sample group size was 42 people. An
additional 20% was added to account for data loss,
bringing the total to 50 people. The sample group
was selected using purposive sampling.

The inclusion criteria were registered nurses
working in outpatient settings who voluntarily
participated in the research, and outpatients with an
SOS score of 2 points or higher. The exclusion
criteria include patients with urgent conditions
requiring emergency department referral, an SOS
score of 4 points or higher, and vital signs and SOS
values being assessed every 15-30 minutes’.

The research process consists of three phases.

Step 1: Preparation Phase To evaluate the
situations, problems, and incidents by professional
nurses in each examination room during emergency
management. It reviews literature, concepts, theories,
and best practices. The findings are then analyzed
to identify problems and develop a model for
developing the competencies of professional nurses
in emergency management.

Step 2: Operational Phase A pilot test of the
improved and implemented model with outpatient
professional nurses using the PAOR process, based
on the concept of Kemmis and McTaggart’s™. This
includes 1) Planning: Preparing for competency
development, creating learning materials including
knowledge tests, scenario examples, guidelines, and
follow-up. 2) Action: Rotating through three
simulated scenarios, with the researcher facilitating
the activities. Participants are divided into roles as
attending nurses and observers, and a debriefing
session is conducted through group discussions. 3)
Observation: Monitoring participants' behavior and

role-playing during the practice. 4) Reflection:
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Participants reflect on their learning outcomes after
the simulated practice.

Step 3: Evaluation Phase Involves assessing
the effectiveness of a model for developing
professional nursing competencies through simulation-
based learning in emergency management, using
knowledge assessment forms, emergency management
competency and decision-making assessment forms,
and satisfaction assessment forms.

Research tools

1. Tools used in conducting the research.
These include models for developing professional
nurses’ competencies through simulation-based
learning. For managing emergency conditions in
outpatient departments (simulation-based learning),
the quality of the equipment was checked in two
steps:

1.1 Check the content validity by three
qualified experts. These include: 1) Emergency
medicine physicians, 2) Nursing instructors. and
3) Specialized nurses in intensive care nursing. The
content validity index (CVI) was increased to 0.7,
which was correct as per the suggestion.

1.2 The feasibility of implementing the
revised competency development model by pilot
testing it with professional nurses. Surgical
examination room: 4 people, not participants

2. The tools used for data collection included:

2.1 Knowledge Assessment Form: The form
consists of 10 multiple-choice questions. The passing
criterion is to answer correctly, at least 80 percent of
the time, in accordance with Bloom's®, which indicates
a high level of knowledge. Reliability was further
evaluated through a test-retest with four surgical
outpatient nurses. The test was repeated twice, one
week apart, and the Pearson correlation coefficient
was 0.9.

2.2 The assessment of competence and

decision-making was divided into two parts:

1) Assessing the ability to manage
emergencies by having the assessor observe the
behavior of the person being assessed.

2) An assessment of decision-making in
managing emergencies consisting of two items,
passing which requires at least 80% correct answers,
using Bloom's® criterion-referenced assessment. This
indicates a high level of decision-making capability.
The content validity of the instrument was checked by
three experts. The values obtained were 1.0 and 1.0.

2.3 The satisfaction assessment form for
professional nurses regarding the competency
development model consisted of ten items, and a
satisfaction assessment form. The patient care
assessment for patients who received care in
accordance with the competency development
model comprises 10 items. A 5-level rating scale
based on the Likert scale was used, 4.5-5.0. The
score indicates the highest level of satisfaction. A
score of 3.5-4.5 indicates a high level of satisfaction;
2.5-3.5 indicates a moderate level of satisfaction;
1.5-2.5 indicates a low level of satisfaction; and
1.0-1.5 indicates the lowest level of satisfaction.
Content validity was assessed using the index. CVI
equals the accuracy, which is determined by calculating
Cronbach's alpha coefficient, with values of 0.7 and
1.0. The values obtained are 0.9 and 0.9.

Data analysis

1. Analyze general data using descriptive
statistics, specifically frequency, percentage, mean,
and standard deviation.

2. Analyze qualitative data. By content analysis.

3. Analyze the results of using the competency
development model using percentages, means, and
standard deviations.

RESULTS

A model for developing professional nursing
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skills through simulation-based learning in
emergency management was developed using the
PAOR process, derived from Kemmis and
McTaggart's concept. It comprises three simulated
scenarios with varying situations, where the
primary care nurse rotates through the roles,
followed by a debriefing and group discussions.

General information on registered nurses

indicated that most were aged 36 or older,
accounting for 81.6% (SD=0.5), and they had at least
11 years’ work experience. The highest percentage,
83.7% (SD=0.4), reported experience managing
emergency situations in outpatients; 79.6% had
received training in critical care, whereas only
59.2% of registered nurses reported this experience.
(Table 1)

Table 1 the Number and Percentage of General Information of Professional Nurses (n=49).

Personal factors quantity Percentage
Age (years)
Below 30 2 4.1
30-35 7 14.3
36 and older 40 81.6
M=2.8 (SD=0.5)
Educational qualifications
Bachelor's degree or equivalent 46 93.9
Higher than a bachelor's degree. 3 6.1
Work experience (years)
Less than 1 0 0
2-5 1 2.0
6-10 7 14.3
11 or more 41 83.7
M=0.8 (SD=0.4)
Experience in managing emergencies.
did not have 10 20.4
had 39 79.6
Training history in critical care for patients.
non 20 40.8
had 29 59.2

A competency development model found that,
after using the model, professional nurses’ knowledge
levels increased: the number and percentage of

professional nurses who answered each question

correctly increased relative to the pre-model level,
with the highest percentage at 100% (passing 4
questions). The percentages ranged from 65.3% to
93.9% (passing all 7 items). (Table 2)
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Table 2 the Number and Percentage of Professional Nurses who Answered the Questions Correctly Before and After Using
the Professional Nurse Competency Development Model Through Simulation-Based Learning in Emergency

Management (n=49).

Before learning through simulations.

After learning through simulations.

Knowledge in managing Correct answer.

Interpret the

Correct answer. Interpret the

emergencies. number results. number results.
(percentage) According to the (percentage) According to the
criteria. criteria.
Clause 1 49 (100.0) Pass 46 (93.9) Pass
Clause 2 29 (59.2) Failed 32 (65.3) Failed
Clause 3 37 (75.5) Failed 37 (75.5) Failed
Article 4 32 (65.3) Failed 48 (98.0) Pass
Article 5 38 (77.6) Failed 48 (98.0) Pass
Article 6 24 (49.0) Failed 3 (67.3) Failed
Article 7 48 (98.0) Pass 48 (98.0) Pass
Article 8 36 (73.5) Failed 45 (91.8) Pass
Atrticle 9 41 (83.7) Pass 43 (87.8) Pass
Avrticle 10 41 (83.7) Pass 46 (93.9) Pass

This study examines the effects of a
competency-based development model on the
abilities and decision-making skills required for
managing emergencies. It was found that after
implementing the competency development model,

the number and percentage of professional nurses

who answered competence and decision-making in
emergency management questions correctly were as
follows. Item 1 increased from 22.4% to 44.9%,
but still did not meet the criteria. For item 2, the
percentage increased from 61.2% to 93.9%, meeting

the criteria. (Table 3)

Table 3 the Number and Percentage of Professional Nurses who Answered Correctly Regarding Competence and Decision-

Making in Managing Emergency Situations for Outpatients (n=49).

Before learning through simulations.

After learning through simulations.

Knowledge in managing It can be Interpret the It can be Interpret the
emergencies. managed. results. managed. results.
number According to the number According to the
(percentage) criteria. (percentage) criteria.
Clause 1 11 (22.4) Failed 22 (44.9) Failed
Clause 2 30 (61.2) Failed 46 (93.9) Pass

This study examined the effects of using the
competency development model on the satisfaction

of professional nurses. The average satisfaction

level was high to very high across all items, ranging
from 4.4 to 5.0. (Table 4)
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Table 4 the Mean and Standard Deviation of Satisfaction Scores of Professional Nurses in Using the Competency

Development Model (n=49)

Satisfaction Average Standard deviation Level
(M) (SD)
Issues related to format.
Clause 1 4.4 0.7 a lot
Clause 2 4.4 0.7 a lot
Clause 3 4.5 0.7 a lot
Article 4 4.4 0.7 a lot
Article 5 4.5 0.6 a lot
Issues related to the content of the format.
Article 6 4.4 0.6 a lot
Article 7 4.5 0.5 a lot
Article 8 4.4 0.7 a lot
Issues regarding the procedures for using the format.
Article 9 4.4 0.6 a lot
Article 10 5.0 0.6 The most

From a study on the effects of using a
competency development model on patient satisfaction.

The findings showed that the average satisfaction

level was high to very high for all items, with scores
ranging from 4.2 to 4.6. (Table 5)

Table 5 the Average Values and the Standard Deviation of Patient Satisfaction Scores After Receiving Care According to

the Competency Development Model (n=50).

Satisfaction Average Standard Level
(M) deviation (SD)
In terms of speed and safety.
Clause 1 4.2 0.8 a lot
Clause 2 4.3 0.9 a lot
Clause 3 4.5 0.7 a lot
Article 4 4.5 0.6 The most
In terms of information and communication.
Article 5 4.5 0.7 a lot
Article 6 4.3 0.8 a lot
Article 7 4.4 0.8 a lot
Regarding follow-up and post-treatment care.
Article 8 4.4 0.7 a lot
Article 9 4.4 0.8 a lot
Article 10 4.6 0.6 The most
Based on three months of monitoring. No DISCUSSION

incidents of patient deterioration while waiting for

service were identified.

This study aimed to develop and evaluate the

effectiveness of a professional nursing competency
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development model using simulation-based learning
in emergency management. The objectives are
discussed below:

Developed a competency development
model that utilizes the PAOR process based on
Kemmis and McTaggart's concept. It comprised three
simulated scenarios with rotating roles of the
attending nurse, followed by a review of the events
and group discussions. Content validity was
assessed by three experts and through a pilot test,
which allowed nurses to practice, experiment, and
solve problems in a manner that closely resembled
real-world, urgent situations. This resulted in
increased knowledge, skills, and satisfaction after
using the model, consistent with findings reported by
Somijit Sindhuchai and Kanyarat Ubolwan®. It was
stated that learning through virtual simulations creates
experiences that mimic real clinical situations,
allowing learners to practice in a safe environment
without risk to patients. Meanwhile, Sumonchat
Duangbubpha and Suntree Chianwiwatthakij' found
that simulation-based learning enabled students to
practice independently, observe their peers, and
receive feedback from the research team, promoting
both practical skills and systematic problem-solving
abilities.

Developed a competency enhancement
model, found that the knowledge of emergency
management among professional nurses increased
by 65.3% to 93.9% compared to before the use of
the model. This indicates that the developed model
incorporated learning components across three
simulated learning stations, each with distinct
scenarios, that participants rotated through until
completion. It helps nurses apply it correctly to
real-world situations, consistent with the study by
Somijit Sindhuchai and Kanyarat Ubolwan®, which
indicated that knowledge and skills gained from
simulated experiences are more durable than

knowledge acquired solely through lectures.

However, the assessment also revealed that some
nurses did not meet the criteria for patient
assessment. This can be explained by the fact that
this knowledge requires memorization and
consistent practice. Therefore, it is recommended
that competency development be achieved through
the inclusion of additional methodologies, such as
increased on-the-job experience and training.

The competence and decision-making skills
of professional nurses in managing emergencies, as
shown in point 2, increased from 61.2% to 93.9%,
meeting the criteria.

However, although point 1 increased from
22.4% to 44.9%, it still did not meet the criteria. This
can be explained by the competency development
model. Although the developed training involved
completing a rotating series of simulated learning
scenarios, it still required the use of experienced and
trained critical care nurses. It was found that 20.4%
of nurses lacked experience in emergency situations,
and 40.8% had never received training in critical care.
This aligns with Benner's theory of expertise
development'. This indicates that the development
from novice to expert does not arise solely from
theoretical knowledge; it also requires practical
experience that helps develop clinical judgment skills,
rather than relying on textbook rules. Furthermore,
this aligns with the findings of Suparat Jamjang,
Wirada Atthameetakul, Rattana Nil-iam, and Nataya
Wongyara'', who found that nursing students who
learned through simulations had significantly higher
scores in problem-solving ability and nursing practice.

Satisfaction of professional nurses who have
received competency development. The average
satisfaction level was high to very high for all items,
ranging from 4.37 to 5.00. The model was developed
through using simulations. That is specific. The
procedure is clear. It is appropriate for the context,
has been reviewed by experts, and has undergone

testing, resulting in user satisfaction and continued
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use. This is consistent with the findings of Sumonchat
Duangbubpha and Suntree Chianwiwatthakij,
10 students in the nursing program. By evaluating
the effectiveness of using clinical simulation-based
teaching techniques in nursing practice. The students
were satisfied with the use of simulations in teaching.
Overall, it is at a high level.

Patient satisfaction with the care provided
through the competency development program. The
average satisfaction level was high to very high for
all items, with scores ranging from 4.2 to 4.6. This
can be explained by the fact that patients received
care in accordance with the competency development
model. There is confidence, safety, assessment, and
monitoring of potential abnormalities. After three
months of monitoring, no incidence of patient
deterioration while waiting for service was observed.

This is consistent with the study by Somijit Sindhuchai,

Kanyarat Ubolwan, and Sunee Boonsin,'? which
enrolled 69 nursing students, divided into an
experimental group of 34 and a control group of 35
students. It was found that students who received
instruction using simulated situations had
significantly higher average scores in knowledge and
self-confidence than their pre-intervention scores.
The research findings show that nurses have
improved knowledge and skills in emergency
management and are satisfied with the competency
development model. This improves patient safety
and satisfaction with the care system, thus
enhancing the quality of nursing care, and helps to
identify the training needs of professional nurses
working in outpatient departments.
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ABSTRACT

BACKGROUND: Nurse burnout has increased substantially following the COVID-19 pandemic, affecting the
mental health and work performance of professional nurses. Work passion, a positive emotional and
cognitive state reflecting meaningful professional engagement, may serve as a protective factor against
burnout.

OBJECTIVES: This study examined the relationship between burnout and work passion, as well as factors
supporting work passion, among professional nurses at Siriraj Hospital, Bangkok, Thailand, during the
period from September 2024 to June 2025.

METHODS: A descriptive cross-sectional study was conducted among 363 nurses using a self-administered
questionnaire assessing demographic data, burnout, and work passion. Data were analyzed using
descriptive statistics, Chi-square tests to examine associations between demographic variables and levels
of burnout or work passion. Spearman’s rank correlation coefficient to explore relationships among burnout,
work passion, and related subfactors.

RESULTS: Burnout was most prevalent in surgical, obstetric, and internal medicine units. Work passion
differed significantly by age and education level, with nurses aged over 40 years and those holding a
master’'s degree reporting higher levels of passion. Work passion was negatively correlated with burnout
(r=—0.296, p<0.01). Factors most strongly associated with lower burnout included autonomy, fairness,
work-life balance, psychological support, collaboration, role model, recognition and spirituality.
CONCLUSIONS: Work passion helps mitigate burnout among nurses by enhancing psychological resilience
and overall well-being. Promoting fairness, supportive work environments, and meaningful collaboration—
particularly in high-acuity units—can reduce burnout and foster long-term professional retention and
sustainable, high-quality patient care.

KEYWORDS: burnout, nurses, work engagement, psychological factors
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INTRODUCTION

Work passion refers to a state of well-being
derived from positive cognitive and emotional
experiences toward one’s organization and
professional role. It reflects an individual's genuine
interest and affection for their work, along with a
sense of meaning, value, and importance attached
to their job. This affection functions as an internal
driving force that motivates individuals to achieve
successful work performance’. Previous research has
highlighted the significance of work passion for
enhancing job performance?®. For example, work
passion has been shown to be positively associated
with job control, customer service behavior, and
constructive organizational behavior®. Building upon
this foundation, Kamoltip Lertchaisataporn, M.D.,
proposed the Physician’s Work Passion Model, which
was adapted from Zigarmi’s conceptualization of work
passion®. The model identifies key factors influencing
physicians’ work passion, including: 1. job-related
factors, 2. organizational factors, 3. relational factors
and 4. individual factors®. In contrast, burnout
syndrome is defined as a psychological state
resulting from chronic occupational stress®. Burnout
has become increasingly prevalent among healthcare
professionals, particularly nurses, due to rising
workloads, heightened stress and the demands of
working in high-pressure environments. These
conditions lead to physical and emotional exhaustion,
ultimately contributing to higher levels of burnout’.

Based on the literature reviewed above, the
importance of organizational strategies to retain
nurses has become increasingly evident, particularly
in the context of workforce shortages, deteriorating

mental health and rising levels of burnout among

nurses following the COVID-19 pandemic. Previous
studies have identified several factors that positively
influence nurses’ work outcomes—including work
participation, organizational support, mutual
respect, and effective communication—which have
been shown to reduce stress and enhance nurses’
intention to remain in their organizations®'°. However,
to date, no studies have specifically examined work
passion or investigated the relationship between work
passion and burnout among nurses in Thailand.
Given evidence suggesting that burnout is closely
associated with decreased work passion, as well as
with adverse mental health and reduced job
performance, further exploration of these constructions
is essential. Therefore, the primary objective of this
study was to examine the relationship between work
passion and burnout among professional nurses. The
secondary objective was to identify factors that
support work passion to provide empirical evidence
for the development of organizational strategies
aimed at promoting well-being and reducing burnout
among nurses at Siriraj Hospital. In addition, this
research is expected to provide valuable insights for
nursing administrators at Siriraj Hospital in developing
evidence-based strategies to promote nurse retention,
enhance work effectiveness and support nurses'
well-being. In addition, the researchers applied a
conceptual framework illustrating the relationship
between burnout syndrome and work passion as the
main framework of the study to explain and analyze
the relationships among the study variables. This
framework was developed based on a review of
relevant literature and was informed by the
conceptual work of Dr. Kamoltip Lertchaisataporn

and Associate Professor Dr. Wasita Boonsathorn.
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Figure 1 Conceptual Framework lllustrating the Relationship between Burnout Syndrome and Work Passion, Adapted by the

Researchers from a Review of Relevant Literature.

METHODS

This was a cross-sectional study targeted
registered nurses working at Siriraj Hospital,
Bangkok. This study was approved by the Siriraj
Institutional Review Board (IRB), in compliance with
approval document No. Si 678/2024.
Participants

The total nursing population was 3,873
individuals. The sample size was calculated using
the formula n=N/(1+Ne?), where n represents the
sample size, N represents the population size,
and e denotes the margin of error, set at 0.05.
Substituting the values into the formula yields: 3873/
[1+3873(0.05)?]=362.56 Based on this calculation,
the required sample size for professional nurses
working at Siriraj Hospital was rounded up to 363
participants. Eligible participants were registered
nurses working at Siriraj Hospital who voluntarily
agreed to participate in the survey. There were no

exclusion criteria. Participants had the right to withdraw

from the study at any time without consequence.
Measurement

The instruments used in this study included
the Physician Work Passion Inventory and a
questionnaire on factors influencing work passion,
both developed by Kamoltip Lertchaisataporn, M.D.,
and Assoc. Prof. Wasita Boonsathorn, Ph.D., and
the Burnout Assessment Tool-12 (BAT-12), adapted
from the original student-focused BAT by
Suttichainimit and Tuikampee."" Although the
instrument has not been formally validated in a
working adult population, expert consultation with the
instrument’s developer confrmed that the BAT-12
conceptual framework is applicable to professional
nurses. Minor wording adaptations were made to
reflect the nursing context while preserving the
original conceptual structure, supporting its suitability
for assessment burnout in this study. Permission to
use all instruments was obtained prior to data

collection. Work passion scores were categorized



140

J Prapokklao Hosp Clin Med Educat Center

Vol. 43 No.2 Apr.-Jun. 2026

based on the overall mean value of all participants
(M=3.55) (M=3.6), following the method of Assoc.
Prof. Wasita Boonsathorn'. Participants scoring
<3.55 were classified as having low work passion,
whereas those scoring >3.55 were classified
as having high work passion. Burnout levels
were classified according to the cut-off values
recommended by Schaufeli, De Witte, and Desart".
Scores <2.53 indicated no burnout, scores between
2.54-2 .95 indicated risk of burnout, and scores >2.96
indicated high likelihood of burnout.

Data were collected using self-administered
questionnaires distributed between September 2024
and June 2025. The survey was disseminated
electronically via Google Forms through internal
communication platforms, including SiVwork, official
Line groups, institutional social media pages, and
official e-mail channels, as well as through
paper-based questionnaires. No identifiable personal
information was collected.

Table 1 Baseline Demographic Variables of Nurses

Statistical analysis

Data were analyzed using descriptive
statistics. Chi-square tests were used to examine the
associations between demographic variables,
burnout and work passion. Spearman’s correlation
was performed to assess the relationships
among burnout, work passion and their related
subcomponents. All statistical analyses were
conducted using IBM SPSS Statistics version 26,
with statistical significance set at p<0.01.

RESULTS

Internal consistency was assessed for all three
questionnaires among the 363 participating nurses.
The Work Passion Inventory demonstrated a
Cronbach’s alpha of 0.908, the questionnaire
assessing factors influencing work passion yielded a
Cronbach’s alpha of 0.974, and the Burnout
Assessment Tool yielded a Cronbach’s alpha of
0.858. These values indicate high internal

consistency for all instruments used in this study.

Variables Total
n=363(%)
Gender, n (%)
Male 20 (5.5)
Female 343 (94.5)
Age, n (%)
21-30 126 (34.7)
31-40 77 (21.2)
41-50 114 (31.4)
51+ 46 (12.7)
Educational level, n (%)
Bachelor's degree 285 (78.5)
Master's degree 78 (21.5)
Department, n (%)
Paediatric 44 (12.1)
Ophthalmology and ENT 17 (4.7)
Primary health care 3(0.8)
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Table 1 Baseline Demographic Variables of Nurses (Continue)

Variables Total
n=363(%)
Operating room nursing 26 (7.2)
Special Patient Care Nursing 19 (5.2)
Cardiovascular 16 (4.4)
Surgical 56 (15.4)
Geriatric medicine 2 (0.6)
Obstetric 67 (18.5)
Internal medicine 64 (17.6)
Human resource 2 (0.6)
Outpatient 15 (4.1)
Radiology 14 (3.9)
Research and information 2 (0.6)
Nursing assistant training 16 (4.4)

The general characteristics of the study
sample, comprising 363 professional nurses from
Siriraj Hospital. Most respondents were female, with
ages ranging from 21 to 61 years. The most

prevalent age groups were 21-30 years and 41-50

Table 2 Prevalence of Burnout by Department

years. The majority held a bachelor's degree and
were employed across various hospital departments.
The departments with the highest proportions of
professional nurses were internal medicine, obstetrics

and gynecology, and pediatric department (Table 1).

Department No burnout Risk of burnout Burnout likely
n=193 (%) n=90 (%) n=80 (%)
Surgical 20 (35.7) 16 (28.5) 20 (35.7)
Obstetric 38 (56.7) 15 (22.3) 14 (20.8)
Internal medicine 40 (62.5) 12 (18.7) 12 (18.7)
Operating room nursing 16 (61.5) 5(19.2) 5(19.2)
Special Patient Care Nursing 10 (52.6) 5 (26) 4 (21)
Cardiovascular 8 (50) 4 (25) 4 (25)
Paediatric 28 (63.6) 13 (29.5) 3(6.8)
Geriatric medicine 1 (50) 0 (0) 1 (50)
Ophthalmology and ENT 9 (52.9) 3(17.6) 5(29.4)
Primary health care 1(33.3) 1(33.3) 1(33.3)
Human resource 1 (50) 1 (50) 0 (0)
Outpatient 8 (53.3) 4 (26.6) 3 (20)
Radiology 4 (28.5) 5(35.7) 5(35.7)
Research and information 1 (50) 0 (0) 1 (50)
Nursing assistant training 8 (50) 6 (37.5) 2 (12.6)
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The highest proportion of nurses with a high
likelihood of burnout (20-30%) was observed among
those working in surgical, obstetric, and medical units,
although differences across units were not
statistically significant. Chi-square tests were
conducted to examine associations between
demographic variables, burnout, and work passion,
it was found that younger nurses (aged 21-40 years)

reported significantly lower levels of work passion

Table 3 Factors Associated with Burnout and Work Passion

compared to older age groups (p<0.05). High work
passion was observed in 36% of nurses aged 21-30
years and 40% of those aged 31-40 years,
compared with 69% in the 41-50-year group and
65% among those aged over 51 years. In addition,
nurses holding a master’'s degree demonstrated
significantly higher levels of work passion than those
with a bachelor's degree (73% vs. 45%, p<0.05)
(Table 2).

Job factors

Work passion

VA TA AU wB
Burnout 0.296** -0.22** 0.299** 0.362** 0.322**
Work passion 0.546* 0.488** 0.485* 0.382**
Organization factors
FA co
Burnout 0.323* 0.377*
Work passion 0.475* 0.416**
Relational factors
PSY RM RR
Burnout 0.344** 0.362** 0.399**
Work passion 0.372** 0.477** 0.498**
Individual factors
SP
Burnout 0.346*
Work passion 0.580**

**p-value<0.01

Abbreviations: VA=Valuable work; TA=Task accomplishment; AU=Autonomy; WB=Work-life balance; FA=Fairness;

CO=Collaborative environment; PSY=Psychological support; RM=Role model; RR=Recognition and respect, SP=Spiritual drive.

The correlations between burnout and factors
associated with work passion. Spearman’s correlation
analysis demonstrated significant negative
relationships between burnout and all components
of work passion. The strongest inverse correlations
were observed for autonomy (r=—0.362), work—life
balance (r=-0.322), collaborative environment
(r=—0.377), fairness (r=—0.323), recognition and
respect (r=—0.399), role model (r=-0.362),

psychological support (r=—0.344), and spiritual drive
(r=—0.346) (Table 3).

Spearman’s correlation analysis also revealed
significant positive associations between overall work
passion and its related factors. Among the job-related
factors, valuable work demonstrated the strongest
positive correlation with work passion (r=0.546), while
other factors within the domains of job characteristics,

organizational environment, and interpersonal
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relationships showed moderate positive correlations.
Within the individual factor domain, spiritual drive
exhibited the strongest positive association with work
passion (r=0.580).
DISCUSSION

This study identified several psychosocial and
organizational factors that significantly influenced
burnout among nurses. Eight key factors
demonstrated the strongest negative associations
with burnout: autonomy (r=—0.362), work-life balance
(r=-0.322), collaborative environment (r=—0.377),
fairness (r=—0.323), recognition and respect
(r=—0.399), role model (r=-0.362), psychological
support (r=—0.344), and spiritual drive (r=—0.346),
with the latter reflecting a sense of meaning and
moral value in one’s work®. The findings of this study
are consistent with previous research indicating that
several protective factors such as work-life balance™
and mutual respect in the workplace'®are inversely
associated with burnout. Moreover, the results align
with Zigarmi’s conceptual framework, which outlines
four primary domains influencing work passion:
job-related factors, organizational factors, relational
factors, and individual factors. These domains
correspond closely with the significant factors
identified in the present study. Further analysis
revealed that the departments with the highest levels
of burnout were obstetrics, surgery, and internal
medicine—units typically characterized by heavy
workloads and staffing limitations. These conditions
likely contribute to the heightened emotional
exhaustion experienced by nurses in these settings.
In contrast to previous studies, reporting higher
burnout has been reported among physicians
working in minor units, the present study greater
burnout among nurses in major departments'®. This
discrepancy may reflect differences in organizational

hierarchy, workload distribution, and workplace

culture between physicians and nurses, which may
shape their experiences of occupational stress and
burnout in distinct ways. In addition, the study found
that demographic factors such as older age and
higher educational attainment were associated with
greater work passion. This may be explained by the
increased professional privileges commonly afforded
to senior or more highly educated nurses, such as
being assigned more meaningful responsibilities,
greater autonomy, and improved work-life balance
(e.g., reduced or no night-shift duties). This study
has several limitations. First, its cross-sectional
design does not allow for clear determination of
causal relationships. Longitudinal or retrospective
cohort studies may better elucidate the temporal
relationships between influencing factors and burnout.
In addition, this study did not apply exclusion criteria
related to physical or mental health conditions among
the participants. which may have influenced levels of
burnout syndrome and work passion. The inability to
control for these factors may affect the interpretation
of the study findings. Additionally, the relatively small
sample sizes in some departments may limit the
robustness of chi-square analyses and affect the
accuracy of the results. Also, the cut-off score used
to classify levels of work passion in this study was
based on the sample mean (3.55). Although this
approach allows for preliminary interpretation, it may
not fully capture nuanced differences across
professional subgroups. Future research should aim
to develop occupation-specific cut-off criteria
particularly for nurses—to enhance the precision and
applicability of work passion assessments and should
also extend the study to include hospitals in other
regions of Thailand to improve the generalizability
of the findings. The findings suggest several
recommendations for improving organizational

structures within nursing units, especially in surgical,
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obstetric, and internal medicine wards where burnout
levels were found to be highest. Appropriate
interventions should focus on increasing job
resources and reducing excessive job demands to
restore balance in the work environment. Examples
include allocating personnel based on actual
workload, providing clearer role responsibilities,
implementing flexible scheduling systems, fostering
a supportive and empathetic organizational climate,
and promoting opportunities for advanced education
and professional development. These strategies may
strengthen work passion and subsequently reduce
burnout among nurses, contributing to improved
well-being and organizational sustainability.

In the conclusion, this study demonstrates that
work passion is negatively associated with burnout
among professional nurses and functions as a
protective factor that enhances psychological
resilience and occupational well-being. The findings
support the study’s primary objective of clarifying the
relationship between work passion and burnout and
highlight the importance of promoting fairness and

supportive work environments—particularly in

high-workload units—to reduce burnout and foster
sustainable workforce retention.
ACKNOWLEDGEMENTS

The authors would like to express sincere
gratitude to Dr. Kamoltip Lertchaisataporn (M.D.) and
Assoc. Prof. Wasita Boonsathorn (Ph.D.) for granting
permission to use the Work Passion Inventory and
the questionnaire on factors influencing work passion;
Dr. Arunya Tuicomepee (Ph.D.) for kindly granting
permission to use the Thai version of the BAT-12
questionnaire; and Mr. Aditya Rana for his assistance
in reviewing the English language of the manuscript.
The authors also sincerely thank the nursing
administrators and all registered nurses at Siriraj
Hospital for their valuable cooperation and participation
in this study.

This study was approved by the Siriraj
Institutional Review Board (IRB) No. Si 678/2024,

Faculty of Medicine Siriraj Hospital, Mahidol University.
FUNDING

This research received no funding from public,
commercial, or nonprofit organizations.
CONFLICTS OF INTEREST

The author declares no conflict of interest.

Jiantreerangkool B, Boonsathorn
W, McLean GN. Factors affecting
employees’ work passion in the
Thai insurance industry. Interna-
tional Journal of Human Resource
Studies 2019;9:168-83.

Chen KY, Chang CW, Wang CH.
Frontline employees’ passion and
emotional exhaustion: the mediat-
ing role of emotional labor strate-
gies. Int J Hosp Manag 2019;
76:163-72.

Astakhova MN, Porter G. Under-
standing the work passion-

performance relationship: the

REFERENCES

mediating role of organizational
identification and moderating role
of fit at work. Human Relations
2015;68: 1315-46.

Zigarmi D, Nimon K, Houson D,
Witt D, Diehl J. Beyond engage-
ment: toward a framework and
operational definition for employee
work passion. Human Resource
Development Review 2009;8:
300-26.

Lertchaisataporn K. Development
of physician's work passion
inventory [dissertation]. Bangkok:

National Institute of Development

Administration; 2022.

Wannarit K. burnout syndrome
[Internet]. 2019 [cited 2024 Mar
24]. Available from: https://www.
si.mahidol.ac.th/th/healthdetail.
asp?aid=1385

Hartzband P, Groopman J.
Physician burnout, interrupted. N
Engl J Med 2020;382:2485-7.
Yinghao Z, Dan Z, Qi L, Yu W,
Xiaoying W, Ao F, et al. A
cross-sectional study of clinical
emergency department nurses'
occupational stress, job involve-

ment and team resilience. Int



Vol. 43 No.2 Apr.-Jun. 2026

J Prapokklao Hosp Clin Med Educat Center

145

10.

1.

Emerg Nurs [Internet]. 2023 [cited
2024 Mar 24];69:101299. Available
from: https://www.sciencedirect.
com/science/article/abs/pii/
S$1755599X23000381?via%3Dihub
Celano T, Harris S, Sawyer AT,
Hamilton T. Promoting spiritual
well-being among nurses. Nurse
Lead 2022;20:188-92.
Sanner-Stiehr E, Garcia A, Polivka
B, Dunton N, Williams JA,
Walpitage DL, et al. Support from
work and intent to stay among
nurses during COVID-19: an
academic-practice collaboration.
Nurse Lead 2022;20:594-600.
Suttichainimit A, Tuicomepee A.
Validation of the Thai version of
the burnout assessment tool for

Thai undergraduates. KKU

12.

13.

14.

International Journal of Humanities
and Social Sciences 2024;14(1):
158-74.

Mungthanaworakun N. A
Comparative study work passion
and organization culture: between
companies listed on the stock
exchange of Thailand and
companies listed on the set 100
index [Thesis]. Bangkok: National
Institute of Development Adminis-
tration; 2015.

Schaufeli W, De Witte H, Desart
S. User manual — burnout assess-
ment tool (BAT) — Version 2.0.
Leuven: Katholieke Universiteit
Leuven; 2019.

Intarasathaphorn S, Kaewboon-
choo O, Boonyamalik P. Work-life

balance and factors associated

15.

16.

with fatigue among nurses in a super
tertiary hospital. Thai Red Cross
Nursing Journal 2020;13(2):129-43.
Lertmingchaimongkol A. Burnout
syndrome among medical
personnel involved in care of
patients with neurological
conditions at a tertiary care
hospital in Bangkok metropolis.
Bangkok: Chulalongkorn University;
2022.

Pitanupong J, Jatchavala C. A
Study on the comparison of
burnout syndrome, among medical
doctors in the restive areas and
non-restive areas of the south
Thailand insurgency. Journal of
Health Science and Medical
Research 2018;36: 277-89.



146 Prapokklao Hosp Clin Med Educat Center Vol. 43 No.2 Apr.-Jun. 2026

ORIGINAL ARTICLE

v o ¢ v v o & o 1 (g a S
ﬂ’J’]NﬂN‘Nuﬁ‘llﬁNJ'I"I’J3?13]ﬂvlﬂﬂ1l‘N@N1]1Ilﬂﬁﬂﬂel‘llﬂ']ﬁ‘l‘l'l\i']ﬂuﬁ’di]ﬂilﬁlﬂﬂﬂ’dHﬂalﬂﬂﬂ']ﬂ’]a’l‘il’l‘llﬂ"lﬂﬂ:
ﬂ’liﬁﬂ‘ﬂ’]ﬂ"lﬂﬂ?ﬁlﬂﬂﬂ‘“’]ﬂﬂi

WK IBEIIWUEN, N1, TH)FT E1LLEIL, W.1., A35ak aUAAl, WU, 217 INT AN, WL,
FANTANRNT AUUNNBNFATATINTWEILS

UNANLD

ﬁmmaaﬂrym: A2=nua AT H B IN N U RNE HE H 9NN REINTIZUN00891ATA-19 §INE
ﬂi:ﬂmiaqmmw%@LLa:ﬂizﬁﬂ%mw’lumsﬁwmumaa‘wmma%w%w ﬂ’)’]&laai\‘li‘l;%LLatwﬁd"ﬁ'ULﬂsauluﬂﬂiﬁ’]\‘ﬂu
Fadunnzmiasuaiazanudadsuinfissiouisnsisuinlwiminagnsianuming anavmini
Wuiladvdnilasniznua lw'le

'"J'mqﬂi:m@i‘: ﬁﬂmmwﬁuﬁufmaama:‘muﬂvlwﬁ'mmmqiaﬁ'mmzwé'ﬁuLﬂﬁaulumiﬁﬂmmmzﬂa%’mﬁ
aﬁum&ummguﬁmmzwﬁﬁuLﬂﬁausluwmma’im%w o I39NEUNRAT T nyanwanIuaT lutesening
LAaWNWENL W.F. 2567 ﬁuﬁauﬁqmﬂu W.¢. 2568

F5msAne: ML TULLLNITUMILTIAAGATINS NEN LRI 363 ﬂulﬁmuaaumuﬂiuﬁuié}a&a
Uszzns aaznualn LLa:mmaaiai'J"uLLaxwé'ﬁuLﬂﬁiausl,umiﬁ’]mu il,m'wﬁ“ﬁa%mﬁamﬁ@ﬁamsmm
nsnasaulaaual’ Lﬁﬂ%ﬁﬂaﬂwﬁwﬁuﬁi:ﬂdﬂqﬁaLLﬂiﬁumamm"lw%%amwmjdﬁu LRZRAFTNNUTUDI
adoSuun Lﬁaﬁﬂmmmé’uﬁuﬁminmamm"lﬂLLa:mwmg:aﬁulumﬁwmuuazﬂﬁﬂﬁLﬁ'mﬁaa
WAaNISANEN: m’;mmvl,wgaq@lmmyﬁamm“m FANTIN UWATRNYINTIY mmz‘?imqua:s:ﬁumiﬁﬂmﬁmm
Lmﬂ@hama{lmwmjaﬁua snaditiaanan 1o BWENLNRDTELLAY 40 JuazszauSygnm Ummwﬁmng‘iaﬁuga
nin mw&jaﬁma:wﬁﬁuLﬂﬁauﬁﬂuwuﬁwﬁuﬁmaauﬁumammw (r=-0.296, p<0.01) Tladufigurusiu
sedunmznualnen laun anudaslumavinems anudusssy FUANTINNIVINL mmﬁfmm&uma%@‘la
gnwuadanfisanile mafiunuednefia mldSunssensy wazuskdndumslaigun

GRHIE mwmqiaii’ml,azwé’a"i‘mLﬂﬁlauslumﬁﬁw’mﬁUﬂmwahﬁzy’lumsa@mawmvl,w TagmsaaLssuanIn
Ln@ﬁauﬁlﬂuﬁﬁuLLa:aﬁumi,wnmhilLa’%uqmmama:mimagjﬂuﬁm%wamuEﬁﬁu

o o @

ardran: nznua Wlunsriinu, wenwa, anugnislunisiing, fadenisiala




Vol. 43 No.2 Apr.-Jun. 2026 J Prapokklao Hosp Clin Med Educat Center 147

ORIGINAL ARTICLE

Sustainable Health Services for Hepatocellular Carcinoma Survivors in Thailand:

Financial and Social Experiences from a Cross—Sectional Study

Passakorn Wanchaijiraboon, M.D., M.Sc.', Naiyarat Prasongsook, M.D., M.S.%, Krit Pongpirul, M.D., M.P.H., Ph.D.>*®,
Chitsanucha Chumsri, M.D.%, Piyawat Kantagowit, M.D.?, Phanupong Phutrakool, B.S., M.S., Ph.D.>¢,

Pisit Tangkijvanich, M.D.”, Wattana Sukeepaisarnjareon, M.D.®

"Medical Oncology unit, Phrapokklao Cancer Center of Excellence, Phrapokklao Hospital, Chantaburi, Thailand,

?Medical Oncology Unit, Department of Internal Medicine, Phramongkutklao Hospital, Bangkok, Thailand,

3Center of Excellence in Preventive and Integrative Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand,
“Department of International Health, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA,

*Department of Infection Biology & Microbiomes, Faculty of Health and Life Sciences, University of Liverpool, Liverpool, UK,
®Research Affairs, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand,

"Center of Excellence in Hepatitis and Liver Cancer, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand,
8Gastroenterology Unit, Department of Medicine Srinagarind Hospital, Faculty of Medicine, Khon Kaen University, Khon Kaen,
Thailand

Corresponding author: Krit Pongpirul (doctorkrit@gmail.com)

Received: November 11, 2025 Revised: February 6, 2026 Accepted: February 14, 2026

ABSTRACT

BACKGROUND: Despite advances in medical treatments that have extended survival among patients with
hepatocellular carcinoma (HCC) in many developed countries, significant challenges continue to persist in
Thailand, even with the Universal Coverage Scheme.

OBJECTIVES: This study aimed to understand the socioeconomic experiences of HCC survivors to inform
improvements in national health insurance policies and clinical care.

METHODS: A multicenter cross-sectional survey was conducted at major Thai liver cancer centers. HCC
patients attending outpatient clinics were invited to participate and provide information on demographic
characteristics, social experiences, financial barriers, perspectives on existing support policies, and the
perceived benefits of increased public awareness. Ethical approvals were obtained from all participating centers.
RESULTS: Among the 92 respondents (mean age 62.1£11.5 years; 78.3% male), 65.2% reported that
medical expenses influenced their treatment decisions, and 71.7% experienced family-related financial
difficulties. Socially, 97.8% felt understood by friends and family, while 47.8% reported that their iliness
affected personal relationships. Most participants indicated a need for mental support (98.9%), financial
assistance (91.3%), and improved public awareness to enhance their quality of life (98.9%).
CONCLUSIONS: Thai HCC survivors face significant financial barriers to access advanced treatments but
receive considerable community support. These findings highlight the need to refine Thailand’s health
insurance framework to better address the financial and social needs of HCC patients.

KEYWORDS: hepatocellular carcinoma, financial burden, universal coverage, quality of life

Thaiclinicaltrials.org number, TCTR20251226005



148

J Prapokklao Hosp Clin Med Educat Center

Vol. 43 No.2 Apr.-Jun. 2026

INTRODUCTION

Hepatocellular carcinoma (HCC) is among the
most prevalent malignant tumors worldwide. In 2020,
HCC accounted for 75%-85% of the 906,000
new liver cancer cases and 830,000 deaths
(GLOBOCAN)". In Thailand, HCC is the most common
cancer and the leading cause of cancer-related
mortality. Despite a reduction in HCC incidence due
to prevention programs and improved survival
associated with novel treatments?, significant
economic and humanistic burdens persist®.
Socioeconomic status critically influences survival,
highlighting disparities in patient care and access to
treatment’. Limited healthcare resources in Thailand
lead to suboptimal HCC surveillance®, often leading
to advanced-stage diagnoses and poorer prognoses®.

Despite extensive documentation of HCC'’s
clinical impact, there remains a lack of detailed
research on the financial and social hardships faced
by HCC patients, particularly in Thailand. Given the
country’s unique socioeconomic context, understanding
these challenges is crucial for informing effective
health policies and clinical practices. This study aims
to address this gap by exploring the financial barriers
and social experiences of Thai HCC survivors,
offering insights into the broader implications of HCC
care. By examining survivors’ lived experiences, we
aim to contribute to the refinement of national health
insurance policies and the improvement of clinical
care, ultimately supporting more equitable and
effective HCC control efforts in Thailand.

METHODS

Study Design and Setting

We conducted a multicentre survey study
across four major Thai hospitals: King Chulalongkorn
Memorial Hospital (KCMH), Phramongkutklao
Hospital in Bangkok, Srinagarind Hospital in
Khon Kaen, and Phrapokklao Hospital in Chantaburi.

These hospitals were selected for their significant
roles in the treatment and research of hepatocellular
carcinoma (HCC), ensuring a representative sample
of HCC survivors.

For this study, an ‘HCC survivor’ was defined
as a patient who has lived more than one year
following an HCC diagnosis. All eligible survivors
attending routine follow-up appointments at outpatient
clinics from September 2022 to November 2022 were
invited to participate in the survey.

Domain Assessment

Demographic information collected included
age, sex, residence location, employment status, type
of health insurance, monthly income, time from initial
visit to diagnosis, comorbid conditions, and prior
liver-related diseases.

Participants were asked about the adequacy
of information received from healthcare professionals
and whether additional information was needed.
Financial aspects included questions about
whether treatment costs hindered access to optimal
care and whether the financial support received was
sufficient.

Social domains assessed perceptions of key
sources of support, the perceived benefits of
psychological assistance, and participation in
hospital-based support groups. Participants were also
asked about perceived understanding and empathy
from family and friends, experiences of insensitivity,
and the impact of HCC on personal relationships.
Lastly, perceptions regarding the importance of
public awareness of HCC and its potential impact on
quality of life were explored.

Statistical Analysis

Categorical variables were summarized as
frequencies and percentages, while continuous
variables were presented as means with standard

deviations. The chi-squared test or Fisher's exact
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test was used to compare categorical variables, as
appropriate. Statistical significance was defined as a
p-value<0.05. All analyses were performed using
STATA Statistical Software, version 17.0 (StataCorp,
2009, College Station, TX).
Ethical Approval and Consent to Participate

This study was conducted in accordance with
the Declaration of Helsinki and received ethical
approval from Srinagarind Hospital (HE641523),
Phramongkutklao Hospital (KH 0446.16/423), and
Phrapokklao Hospital (Approval No.097 dated
November 19, 2021-November 18, 2022). Written
informed consent was obtained from all participants
prior to involvement in the study.

RESULTS

Demographic Characteristics

Among the 92 survey participants, the mean
age was 62.1 years (SD=11.5). Females comprised
20 patients (21.7%). Geographically, participants
were distributed across Thailand: Eastern (40.2%),
Central (27.2%), Northeastern (13.0%), Southern
(3.3%), and Western (1.1%). Employment status
indicated that 34.8% were employed full-time, 2.2%
were in part-time employment, and 63% were
unemployed. Regarding monthly income, 34.8%
earned US$301 or less, 38% earned between
US$302 and 903, 12% earned between US$904 and
1,506, and 15.2% earned more than US$1,506. The
time from initial visit to diagnosis was categorized as
follows: less than 3 months (40.2%), between
3-6 months (20.7%), and over 6 months (39.1%).
Regarding comorbidities, 23.9% had type 2 diabetes,
7.6% had dyslipidaemia, 30.4% had hypertension,
2.2% had chronic kidney disease, and 16.3%
reported other health conditions. Previous liver

conditions included viral hepatitis (66.3%), non-alcoholic

fatty liver disease (5.4%), and alcoholic liver disease
(26.1%).

Statistically significant differences in baseline
characteristics among HCC survivors were observed
for home region, monthly income, and time from the
first visit to diagnosis. Additionally, significant
differences were noted in comorbidities (such as
dyslipidaemia) and previous liver conditions (such as
viral hepatitis and alcoholic liver disease) across

different hospitals.

Financial, Social, and Public Health Dimensions
of HCC Survivors’ Lives

Regarding finances, 65.2% of patients
reported that the high cost of treatment impeded their
access to optimal care, with 91.3% stating that the
financial assistance they received was vital. Most
patients (71.7%) felt that medical expenses were a
major burden for them and their families.
Additionally, 12.0% had a family member who had
to leave their job to take care of them.

With respect to social aspects, the disease
impacted relationships for 47.8% of patients.
Although a majority (97.8%) reported that their friends
and family understood their condition, 30.4%
experienced insensitivity from others. Nearly all
survivors (98.9%) believed that mental and
emotional support was crucial in their HCC journey,
with 90% valuing participation in a hospital-based
support group. Additionally, 98.9% believed that
increased public awareness regarding HCC would
positively impact their quality of life.

An overview of the financial, social, and
public health perspectives of HCC survivors (Table
1 and Table 2)
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Table 1 Financial, Social, and Public Health Perspectives of HCC Survivors.

Agree to the

Aspects Questions Statement,
n (%)
Financial
Financial Assistance The financial assistance (such as travel expenses, medical 84 (91.3)
treatment costs, and other caregiving expenses) | receive helps
me to pay my treatment costs.
Treatment Cost The cost of treatment has significantly burdened my family and 66 (71.7)
Burden me, requiring lifestyle changes to afford the expenses.
Treatment Cost The cost of treatment influences my decisions and prevents me 60 (65.2)
Influence from receiving the best possible care.
Caregivers Job Impact My caregivers (parents/family members) had to quit their jobs to 11 (12.0)
take care of me due to my illness.
Social
Mental and Mental and emotional support or unselling helps me cope with my 91 (98.9)
Emotional Support illness.
Understanding by My family and friends understand my disease and its impact on 90 (97.8)
Family and Friends me.
Support Group Being part of a patient support group within the hospital helps me 27 (90.0)
Participation better cope with my illness (n=30)
Impact on Relationships My illness has affected my relationships with my family and 44 (47.8)
friends.
Insensitivity from Others Others have spoken about my illness without considering my 28 (30.4)
feelings.
Public Health
Information Sufficiency The information provided by the clinic/doctor is sufficient to help 88 (95.7)
me and my family cope with my symptoms.
Treatment Satisfaction | am satisfied with the treatment | am currently receiving. 90 (97.8)
Public Awareness Better public awareness about liver cancer would improve the 91 (98.9)
quality of life for patients.
Healthcare System Improving the healthcare system and access to treatment would 92 (100)

Improvement

enhance the diagnosis and treatment of liver cancer for myself

and other patients.

participants who were members of such groups (n=30).

Note: The total number of participants is N=92. The question on participation in self-help groups was applicable only to
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Table 2 Detailed Responses on the Financial, Social, and Public Health Dimensions of HCC Survivors’ Lives

n (%)
Aspects & Overall Phrapokklao King Chulalongkorn  Srinagarind Phramongkutklao p-value
Questions (n=92) Hospital Memorial Hospital Hospital Hospital (n=9)
(n=35) (n=32) (n=16)
Financial
Treatment Cost Influence: The cost of treatment influences my decisions and prevents me from receiving the best <0.001*
possible care.
Very much 28 (30.4) 7 (20.0) 7 (21.9) 12 (75.0) 2 (22.2)
To some extent 32 (34.8) 20 (57.1) 7 (21.9) 1(6.3) 4 (44.4)
Not at all 32 (34.8) 8 (22.9) 18 (56.3) 3(18.8) 3(33.3)
Treatment Cost Burden: The cost of treatment has significantly burdened my family and me, requiring lifestyle 0.001*
changes to afford the expenses.
Very much 9(9.7) 0 (0) 3(9.4) 3(18.8) 3(33.3)
To some extent 57 (62.0) 29 (82.9) 14 (43.7) 11 (68.7) 3(33.3)
Not at all 26 (28.3) 6 (17.1) 15 (46.9) 2 (12.5) 3(33.3)
Financial Assistance: The financial assistance | receive helps me afford my treatment costs. <0.001*
Very much 35 (38.0) 5(14.3) 19 (59.4) 6 (37.5) 5 (55.6)
To some extent 49 (53.3) 29 (82.9) 9 (28.1) 8 (50.0) 3(33.3)
Not at all 8 (8.7) 1(2.9) 4 (12.5) 2 (12.5) 1(11.1)
Caregivers’ Job Impact: My caregivers (parents/family members) had to quit their jobs to take care of me due to my 0.30
illness.
Yes 11 (12.0) 7 (20.0) 2 (6.3) 1(6.3) 1(11.1)
No 81 (88.0) 28 (80.0) 30 (93.7) 15 (93.7) 8 (88.9)
Social
Mental and Emotional Support: Mental and emotional support or counselling helps me cope with my illness. 0.001*
Very much 41 (44.6) 7 (20.0) 18 (56.3) 12 (75.0) 4 (44.4)
To some extent 50 (54.4) 28 (80.0) 13 (40.6) 4 (25.0) 5 (55.6)
Not at all 1(1.1) - 1(3.1) - -
Understanding by Family and Friends: My family and friends understand my disease and its impact on me. 0.047*
Very much 28 (30.4) 12 (34.3) 12 (37.5) 4 (25.0) -
To some extent 62 (67.4) 23 (65.7) 20 (62.5) 10 (62.5) 9 (100.0)
Not at all 2(2.2) - - 2 (12.5) -
Support Group Participation: Being part of a patient support group within the hospital helps me better cope with my 0.14

illness.
Very much 10 (10.9) 3(8.6) 4 (12.5) 3(18.8) -
To some extent 17 (18.5) 12 (34.3) 4 (12.5) 1(6.3) -
Not at all 3(3.3) 3 (8.6) - - -
Not part of a 62 (67.4) 17 (48.6) 24 (75.0) 12 (75.0) 9 (100.0)

support group
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Table 2 Detailed Responses on the Financial, Social, and Public Health Dimensions of HCC Survivors’ Lives (Continue)

n (%)
Aspects & Overall Phrapokklao King Chulalongkorn  Srinagarind Phramongkutklao p-value
Questions (n=92) Hospital Memorial Hospital Hospital Hospital (n=9)
(n=35) (n=32) (n=16)
Impact on Relationships: My illness has affected my relationships with my family and friends. <0.001*
Very much 3(3.3) 2 (5.7) - 1(6.3) -
To some extent 41 (44.6) 27 (77.1) 4 (12.5) 5(31.3) 5 (55.6)
Not at all 48 (52.2) 6 (17.1) 28 (87.5) 10 (62.5) 4 (44.4)
Insensitivity from Others: Others have spoken about my illness without considering my feelings. 0.09
Very much 26 (28.3) 13 (37.1) 7 (21.9) 2 (12.5) 4 (44.4)
To some extent 2 (2.2) - 1(3.1) - 1(11.1)
Not at all 64 (69.6) 22 (62.9) 24 (75.0) 14 (87.5) 4 (44.4)
Public Health
Information Sufficiency: The information provided by the clinic/doctor is sufficient to help me and my family cope with <0.001*
my symptoms.
Very much 55 (59.8) 11 (31.4) 28 (87.5) 12 (75.0) 4 (44.4)
To some extent 33 (35.9) 23 (65.7) 3(94) 2 (12.5) 5 (55.6)
Not at all 4 (4.4) 1(2.9) 1(3.1) 2 (12.5) -
Treatment Satisfaction: | am satisfied with the treatment | am currently receiving. 0.18
Strongly agree 82 (89.1) 33 (94.3) 29 (90.6) 12 (75.0) 8 (88.9)
Slightly agree 8 (8.7) 2 (5.7) 3(9.4) 2 (12.5) 1(11.1)
Slightly disagree 2(22) - - 2 (12.5) -
Strongly disagree - - - - -
Public Awareness: Better public awareness about liver cancer would improve the quality of life for patients. 0.001*
Strongly agree 53 (57.6) 11 (31.4) 23 (71.9) 14 (87.5) 5 (55.6)
Slightly agree 38 (41.3) 23 (65.7) 9 (28.1) 2 (12.5) 4 (44.4)
Slightly disagree 1(2.9) 1(2.9) - - -
Strongly disagree - - - - -
Healthcare System Improvement: Improving the healthcare system and access to treatment would enhance the 0.024*

diagnosis and treatment of liver cancer for myself and other patients.

Strongly agree 71 (77.2) 21 (60.0)

Slightly agree 21 (22.8) 14 (40.0)
Slightly disagree - -

Strongly disagree - -

27 (84.4)
5 (15.6)

15 (93.8) 8 (88.9)

1(6.3) 1(11.1)

Abbreviations: *, Statistically significant. Chi-squared tests and Fisher’s exact were employed where suitable.

Individuals Providing Support to HCC Survivors
The patients indicated that doctors, nurses,
family members, friends, pharmacists, other HCC

survivors, and social workers have been the most

supportive throughout their treatment. The results
show that doctors are the most important supporters
for 91.3% of HCC survivors during the treatment

period. In the subgroup analysis, family members
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became nearly as important as doctors among
individuals with a monthly income of over $1,506
USD. Social workers were identified as the least
important supporters across all income levels. The

detailed breakdown of the numbers, percentages,

and median scales of responses from the
questionnaire, along with subgroup analyses based
on employment status and monthly income, is

provided (Table 3).

Table 3 Rating Scale for Identifying the Source of Support During the Treatment Period

Rating scale Doctor Nurse Family Friend Pharmacist Other HCC Social

(1-7) Survivors workers

1 84(91.3)  10(10.9) 24 (26.1) 4 (4.4) 6 (6.5) 3(3.3) 2(2.2)

2 3(3.3) 60 (65.2) 10 (10.9)  9(9.8) 10 (10.9) 5 (5.4) 1(1.1)

3 2(2.2) 8(8.7)  34(37.0) 10 (10.9) 18 (19.6) 12 (13.0) 11 (12.0)

4 0 (0.0) 1(1.1)  12(13.0) 32(34.8) 8 (8.7) 6 (6.5) 6 (6.5)

5 0 (0.0) 1(1.1) 3(3.3) 16 (17.4) 21 (22.8) 15 (16.3) 2(22)

6 0 (0.0) 1(1.1) 1(1.1) 3(3.3) 13 (14.1) 28 (30.4) 4 (4.4)

7 3 (3.3) 11 (12.0) 8 (8.7) 18 (19.6) 16 (17.4) 23(25.0) 66 (71.7)

Median (IQR) 1(1-1) 2 (2-2) 3 (1-4) 4 (3.5-5) 5 (3-6) 6 (4-6.5) 7 (6-7)

Sub-group Analysis by Monthly Income: Median (IQR)

301 USD or less 1.(1-1) 2 (2-4) 3 (3-4) 4 (4-5.5) 5 (3-6.5) 6 (5-7) 7 (7-7)

(n=32)

302-903 USD 1(1-1) 2 (2-2) 3 (2-3) 4 (4-5) 5 (3-6) 5 (3-6) 7 (4-7)

(n=35)

904-1,506 USD 1.(1-1) 2 (2-3) 3 (3-4) 4 (4-5) 5 (4-7) 6 (5-7) 7 (7-7)

(n=11)

Over 1,506 USD 1.(1-1) 2 (1-3) 1.(1-1) 3.5 (3-5) 3 (2-3) 4 (2-7) 4 (3-7)

(n=14)

Sub-group Analysis by Employment Status: Median (IQR)

Full-time 1(1-1) 2 (2-3) 3 (1-4) 4 (4-5) 4 (3-5) 6 (4.5-6) 7 (6-7)

Part-time 1(1-1) 15(12) 15(12) 1.5(1-2) 2 (1-3) 3 (3-3) 3 (3-3)

Unemployed 1(1-1) 2 (2-2) 3 (2-4) 4 (4-6) 5 (3-6) 6 (4-7) 7 (7-7)

Abbreviations: HCC, hepatocellular carcinoma; IQR, interquartile range; USD, US Dollar. Results are presented as numbers

and percentages, except when labeled with median (IQR).

Questionnaire: Throughout your treatment period, who has been the most supportive?

Respondents were asked to rate the supportive individuals on a scale from 1 to 7, with 1 indicating the highest level of support

and 7 the lowest.
DISCUSSION
HCC significantly affects the well-being of
affected individuals®’. Our findings, among the first to
explore the financial and social implications for HCC
survivors, are consistent with existing evidence on the

substantial hardships faced by this population®®.

Financial constraints limited access to
optimal treatment for 65.2% of participants, despite
overall satisfaction with health subsidies. These
findings highlight the need for greater transparency
regarding HCC-related costs. Although Thailand’s

Universal Health Coverage provides broad access
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to medical services, cancer care frequently entails
out-of-pocket expenses for treatments not included
in the National List of Essential Medicines (NLEM)™.
Notably, 43.7% of participants relied on private
insurance, predominantly among higher-income
groups, underscoring the influence of socioeconomic
status on access to care.

Socially, most participants (97.8%) reported
feeling understood by friends and family; however,
nearly half (48.7%) experienced strained personal
relationships. The importance of emotional support
was strongly emphasized, with participants expressing
a desire for greater psychosocial resources. Prior
studies have demonstrated that higher levels of social
support are associated with improved survival in
gastrointestinal cancers''. Our findings further
highlight the central role of healthcare professionals,
particularly doctors and nurses, as key sources of
support, underscoring the importance of strengthening
therapeutic relationships and enhancing public
awareness'?.

Quality of life (QoL) is increasingly recognized
as a prognostic factor comparable in importance to
survival duration. However, QoL research in HCC
remains limited due to the lack of universally accepted
assessment tools. The European Organization for
Research and Treatment of Cancer Quality of Life
Questionnaire (EORTC QLQ-C30) is widely used but

was designed for general cancer populations,'

whereas the Functional Assessment of Cancer
Therapy-Hepatobiliary (FACT-Hep) questionnaire
shows promise for HCC-specific assessment'®.
Although these instruments address relevant
domains, they are not fully aligned with our study
objectives, prompting the development of a tailored
questionnaire. A key strength of this study is its focus
on the social and financial well-being of HCC
survivors across diverse socioeconomic backgrounds.
Nevertheless, limitations include potential for
survivorship and recall bias, as well as challenges in
comparison due to the study’s bespoke survey
design.
CONCLUSION

Financial, social, and public health challenges
remain prominent among HCC survivors. Enhancing
financial support, improving cost transparency, and
strengthening social and public health awareness are
essential. Addressing these issues will require
coordinated efforts between the governmental and
private sectors. Future research should continue to
amplify survivor perspectives to better identify and

mitigate barriers to optimal health outcomes.
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ABSTRACT

BACKGROUND: Fungemia is a severe infection associated with high mortality. Blood fungal cultures require
several days to yield definitive results, leading to delays in diagnosis and treatment. Empirical antifungal
therapy is therefore essential in patients with suspected fungemia before culture confirmation.
OBJECTIVES: This study compared mortality rates among patients with fungemia before and after the
implementation of a surveillance system. Mortality was the primary outcome, while length of hospital stays,
medical costs, and treatment complexity were the secondary outcomes.

METHODS: A retrospective cohort study was conducted among hospitalized patients with laboratory-confirmed
fungemia at Nakhon Phanom Hospital between January 1, 2017, and December 31, 2024. An integrated
surveillance system incorporating laboratory-based alerts, LINE notifications, and ward-based communication
was implemented to streamline clinical workflows and facilitate the timely initiation of empirical antifungal
therapy within 24 hours after preliminary blood culture results indicated yeast or molds.

RESULTS: A total of 108 patients were included in the analysis, comprising 74 patients in the
pre-implementation control period (2017-2022) and 34 patients in the post-implementation intervention
period (2023-2024). The intervention group had a significantly lower mortality rate than the control group
(38.2% vs. 74.3%; p<0.001). Implementation of the surveillance system was associated with a substantial
reduction in mortality, with a hazard ratio of 0.26 (95% ClI, 0.13-0.50), corresponding to a 74% reduction in
the risk of death.

CONCLUSIONS: Implementation of an integrated surveillance system was associated with reduced
mortality in patients with fungemia by enabling earlier detection and timely empirical antifungal therapy.
Hospital stay lengths and costs increased, but improved survival highlighted the clinical value of this
system-level intervention.

KEYWORDS: surveillance system, fungemia, empirical antifungal therapy, mortality rate

Thaiclinicaltrials.org number, TCTR20260104004
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INTRODUCTION

Fungemia is a highly lethal infection,
most commonly caused by Candida species. Its
incidence, particularly among ICU patients, has
recently increased with the widespread use of
immunosuppressive therapies and invasive devices.'?
Fungemia is associated with high mortality 35-80%,
increased healthcare costs, and prolonged hospital
stays.®

The global incidence of candidemia is
estimated at 2—10 cases per 100,000 population per
year, and varies by geographic region and patient
characteristics*. In Thailand, the incidence is 5.1
cases per 100,000 population per year, indicating a
substantial public health burden.’ Candidemia in
Thailand has a high incidence and mortality, with
more than two-thirds of the patients dying, and early
detection is essential to improve outcomes.®

Antifungal therapy within 12—24 hours has
been shown to significantly improve survival.”” ®
In clinical practice, conventional diagnostics often
delay antifungal treatment, and initiation beyond 24
hours is associated with worse outcomes and higher
mortality. Rapid diagnostics and prompt clinical
decision-making are therefore essential.’

Previous studies in Thailand have reported
high mortality among patients with candidemia, with
an overall mortality rate of 51.9% observed in a
tertiary care hospital despite antifungal treatment."
At Nakhon Phanom Hospital, the absence of a formal
fungemia surveillance system is associated with a
substantially higher mortality rate of 74.3%, largely
due to delayed diagnosis and treatment. This quality
improvement study evaluated the impact of an
integrated fungemia surveillance system on mortality
and key clinical outcomes by facilitating early

detection and timely antifungal therapy.

METHODS

Study design and data collection: This retrospective
cohort study included hospitalized patients
diagnosed with fungemia between January 1, 2017
and December 31, 2024. The patients were
categorized into two groups: a control group
comprising patients treated before the surveillance
system was implemented (2017 to 2022), and an
intervention group comprising patients treated after
its implementation (2023 to 2024) (Figure 1).
An integrated surveillance system combining
laboratory-based alerts, LINE notifications, and
ward-based communication was implemented to
streamline clinical workflows. Clinical care by
attending physicians and infectious disease
specialists enabled empirical antifungal therapy
within 24 hours of preliminary blood culture results
indicating yeasts or molds. Mortality was the
primary outcome, while length of hospital stays,
medical costs, and treatment complexity were the
secondary outcomes. Treatment complexity was
assessed using the sum of adjusted relative weights
(Sum Adjusted RW) derived from the Diagnostic-
Related Group (DRG) system, which reflects overall
disease severity and healthcare resource utilization
per admission.

Inclusion and exclusion criteria: The study
included hospitalized patients aged>15 years with
laboratory-confirmed fungemia treated at Nakhon
Phanom Hospital. The Infectious Diseases Society of
America (IDSA) defines fungemia as a bloodstream
infection confirmed by the isolation of fungal
organisms from blood cultures, while invasive
fungal infection may occur without fungemia.
Patients with cryptococcosis diagnosed solely by serum
cryptococcal antigen testing, fungal colonization or
contamination without sepsis, sepsis due to

non-fungal causes, such as bacterial or viral
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infections, or incomplete medical records were
excluded (Figure 1).

Materials and methods: The BacT/Alert 3D
automated blood culture system (bioMérieux, France)
was used to detect microbial growth. Positive cultures
were subcultured on blood agar, and isolated colonies
were identified and tested for antimicrobial
susceptibility using the BD Phoenix™ M50 system
(Becton Dickinson, USA) and the ARIS (Automated
Rapid Identification System). Confirmatory identification
and susceptibility testing were performed at the PCT
Laboratory Services (OutLab), with results interpreted
in accordance with CLSI and EUCAST guidelines.
Sample size calculation: The sample size was
calculated based on effect-size estimates from a
pilot study at Nakhon Phanom Hospital, using a
two-proportions comparison of mortality between two
independent groups. The estimated pre- and

post-intervention mortality rates were 74.3% and

35.0%, respectively. A two-sided significance level of
0=0.05 and 80% power were applied, yielding a
required sample size of 26 patients per group (total
n=52).

Data analysis and statistical methods: Descriptive
statistics were used to summarize baseline
characteristics, including frequencies, percentages,
means, and standard deviations. Between-group
comparisons were performed using the t-test,
rank-sum test, or exact probability test, as appropriate.
Length of hospital stay, medical costs, and treatment
complexity were analyzed using risk differences with
95% confidence intervals, while mortality was
assessed using Cox proportional hazards regression.
Ethics approval: This study was reviewed and
approved by the Human Research Ethics Committee
of Nakhon Phanom Hospital, Thailand (Approval
No.47/2568 dated August 28, 2025 — August 27,
2026).
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Total patients with Fungemia (n=155)
between Jan 1, 2017, and Dec 31, 2024

A\ 4

Exclusion criteria

1.

2
3.
4

Cryptococcosis diagnosed by serum cryptococcal antigen only (n=23)
Non-sepsis cases (colonization/contamination) (n=11)

Sepsis/septic shock due to non-fungal causes (n=13)

Incomplete medical records (n=0)

Patients included and analyzed (n=108)

[

.

!

Control (n=74)

No surveillance system

between Jan 1, 2017 and Dec 31, 2022 between Jan 1, 2023 and Dec 31, 2024

Intervention (n=34)

Surveillance system

Surveillance system

v

Preliminary blood culture alerts (Yeasts or molds)

1

v

Line and ward notification alert

v

A

Attending physicians and infectious disease specialist alert

v

Empirical antifungal therapy within 24 hours

v

Amphotericin B, Echinocandins, Fluconazole

(depending on clinical severity and risk factors)

For yeasts

For molds

Amphotericin B

v

Data were analyzed for mortality rate,

length of hospital stays, medical costs, and treatment complexity

Figure 1 Flow Diagram of the Study Design and Selection Criteria



Vol. 43 No.2 Apr.-Jun. 2026

J Prapokklao Hosp Clin Med Educat Center 1 61

RESULTS
Table 1 Clinical Characteristics of Patients with Fungemia between the Control and Intervention Groups
Variable Total Control Intervention p-value
(n=108) (n=74) (n=34)

Male, gender, n (%) 73 (67.6%) 49 (66.2%) 24 (70.6%) 0.83
Age (years), mean+SD 55417 56417 51116 0.14
15-34 (years) 13 (12.0%) 8 (10.8%) 5 (14.7%) 0.67
35-59 (years) 54 (50.0%) 36 (48.7%) 18 (52.9%)
>60 (years) 41 (38.0%) 30 (40.5%) 11 (32.4%)
Comorbidity, n (%)
No underlying disease 4 (3.7%) 3 (4.1%) 1 (3.0%) 1.00
Diabetes mellitus 29 (26.9%) 20 (27.0%) 9 (26.5) 1.00
Chronic kidney disease 27 (25.0%) 19 (25.7%) 8 (23.5%) 1.00
Asthma/COPD 8 (7.4%) 5 (6.8%) 3 (8.8%) 0.71
Liver cirrhosis 9 (8.3%) 5 (6.8%) 4 (11.8%) 0.46
Malignancy 10 (9.3%) 4 (5.4%) 6 (17.7%) 0.07
HIV disease 28 (25.9%) 21 (28.4%) 7 (20.6%) 0.48
Systemic lupus erythematosus 3 (2.8%) 2 (2.7%) 1(2.9%) 1.00
Immunosuppressant 12 (11.1%) 6 (8.1%) 6 (17.7%) 0.19
Site of infections, n (%) 105 (97.2%) 72 (97.3%) 33 (97.1%)
Primary fungemia 3 (2.8%) 2 (2.7%) 1(2.9%) 1.00
Respiratory tract 46 (42.6%) 32 (43.2%) 14 (41.2%) 1.00
Gastrointestinal tract 37 (34.3%) 26 (35.1%) 11 (32.4%) 0.83
Genitourinary tract 24 (22.2%) 18 (24.3%) 6 (17.7%) 0.62
Skin and soft tissue 31 (28.7%) 16 (21.6%) 15 (44.1%) 0.022
Bone and joint 10 (9.3%) 7 (9.5%) 3 (8.8%) 1.00
Central nervous system 13 (12.0%) 9 (12.2%) 4 (11.8%) 1.00
CRBSI 11 (10.2%) 9 (12.2%) 2 (5.9%) 0.50
Endocarditis 2 (1.9%) 0 (0.0%) 2 (5.9%) 0.10
Yeasts, n (%)
Candida albicans 11 (10.2%) 8 (10.8%) 3 (8.8%) 1.00
Candida glabrata 9 (8.3%) 7 (9.5%) 2 (5.9%) 0.72
Candida tropicalis 18 (16.7%) 8 (10.8%) 10 (29.4%) 0.025
Candida parapsilosis 9 (8.3%) 6 (8.1%) 3 (8.8%) 1.00
Candida krusei 2 (1.9%) 1(1.4%) 1(2.9%) 0.53
Candida zeylanoides 1(0.9%) 1(1.4%) 0 (0.0%) 1.00
Candida guilliermondii 1 (0.9%) 1(1.4%) 0 (0.0%) 1.00
Yeasts, not identified 21 (19.4%) 15 (20.3%) 6 (17.7%) 1.00
Candida spp. 8 (7.4%) 6 (8.1%) 2 (5.9%) 1.00
Dimorphic fungi, n (%)
Talaromycosis 4 (3.7%) 3 (4.1%) 1(2.9%) 1.00
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Table 1 Clinical Characteristics of Patients with Fungemia between the Control and Intervention Groups (Continue)

Variable Total Control Intervention p-value
(n=108) (n=74) (n=34)

Other fungi, n (%)
Cryptococcus neoformans 6 (5.6%) 3 (4.1%) 3 (8.8%) 0.38
Cryptococcus spp. 2 (1.9%) 2 (2.7%) 0 (0.0%) 1.00
Trichosporon asabhii 1(0.9%) 0 (0.0%) 1(2.9%) 0.32
Septate-hyphae, not identified 15 (13.9%) 13 (17.6%) 2 (5.9%) 0.14
Empirical treatment, n (%) 55 (50.9%) 26 (35.1%) 29 (85.3%)
None 53 (49.1%) 48 (64.9%) 5 (14.7%) <0.001
Amphotericin B 36 (33.3%) 16 (21.6%) 20 (58.8%) <0.001
Fluconazole 17 (15.7%) 10 (13.5%) 7 (20.6%) 0.40
Micafungin 4 (3.7%) 1(1.4%) 3 (8.8%) 0.09
Laboratory, mean=SD
White blood cell, cells/pL 13,495+9,380 13,638+10,345 13,182+6,955 0.82
Neutrophils, % 82.4+13.2 84.4+9.9 77.9+17.9 0.017
Platelets, cells/uL 248,713+173,942 243,878+189,809 259,235+135,052 0.67
Blood urea nitrogen, mg/dL 41.54£35.5 45.9+35.5 32.0+34.1 0.06
Creatinine, mg/dL 2.9+3.1 3.1£3.1 2.2+2.8 0.15
Alanine transaminase, U/L 63.2+124 .4 59.9+90.6 70.4+178.8 0.69
Aspartate transaminase, U/L 151.24293.8 175.1£333.2 99.3+173.5 0.22

p-value<0.05 indicates statistical significance; Abbreviations: COPD, chronic obstructive pulmonary disease; CRBSI,

catheter-related bloodstream infection; HIV, human immunodeficiency virus; spp., species; SD, standard deviation.

Baseline characteristics were comparable  Candida tropicalis (p=0.025), empirical antifungal
between groups (sex, p=0.83; age, p=0.67; therapy (p<0.001), and amphotericin B use (p<0.001),
comorbidities, p=1.00). The intervention group had  with similar laboratory findings except for neutrophil
higher rates of skin and soft tissue infection (p=0.022),  counts (p=0.017) (Table 1).

Table 2 Comparison of Mortality, Length of Hospital Stay, Medical Costs, and Treatment Complexity between the Intervention
and Control Groups

Variable Intervention Control Risk difference p-value
(n=34) (n=74) (95% Cl)
Mortality rate, n (%) 13 (38.2%) 55 (74.3%) 0.26 * <0.001
(0.13, 0.50)

Length of hospital stay, 26.3+27.3 15.6+£13.5 -14.97 <0.001
Mean+SD (days) (-22.46, -7.48)
Medical costs, 191,540+£228,524 72,338+86,758 -119,202 <0.001
Mean+SD (THB) (-179,350, -59,054)
Treatment complexity, 6.5+8.3 4.0+£3.6 2.44 0.035
mean+SD (Sum Adj RW) (0.18, 4.70)

*Hazard ratio using Cox’s proportional hazards regression; p-value<0.05 indicates statistical significance; Abbreviations: SD,
standard deviation; Sum Adj RW, the sum of adjusted relative weights; THB, Thai baht.
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The intervention group showed lower mortality ~ (p<0.001), costs (p<0.001), and treatment complexity

(p<0.001; HR 0.26) but higher length of hospital stay  (p=0.035) (Table 2).

Table 3 Univariable and Multivariable Cox Proportional Hazards Analysis of Factors Associated with Mortality in the

Intervention Group

Factor Univariable analysis Multivariable analysis
Crude HR® 95% CI p-value Adjusted HR® 95% CI p-value
Intervention group 0.26 0.13, 0.50 <0.001 0.25 0.13, 0.50 <0.001

Age groups (years)

- 15-34 Ref. - - Ref. - -

- 35-59 1.06 0.44, 2.53 0.90 1.39 0.53, 3.65 0.50
- 260 1.37 0.57, 3.30 0.49 1.49 0.49, 4.57 0.49
HIV disease 1.37 0.78, 2.39 0.27 1.06 0.45, 2.46 0.90
Malignancy 0.61 0.24, 1.53 0.29 1.19 0.44, 3.21 0.73

Fungal infections

- Candida albicans Ref. - - Ref. - -

- Candida non-albicans 0.56 0.26, 1.19 0.13 0.60 0.26, 1.35 0.21
- Candida spp. (not identified) 0.61 0.19, 1.96 0.41 0.83 0.23, 2.91 0.77
- Dimorphic fungi 0.31 0.04, 2.41 0.26 0.35 0.04, 3.01 0.34
- Other* 1.31 0.63, 2.72 0.46 1.54 0.69, 3.41 0.29

“Hazard ratio using Cox’s regression, *Included Cryptococcus neoformans, Cryptococcus spp. Trichosporon asahii and septate
hyphae.

The intervention was independently associated Figure 2 demonstrates higher survival in the
with reduced mortality in both univariable (HR 0.26; intervention group. The Kaplan—Meier analysis showed
p<0.001) and multivariable Cox analyses (adjusted  significantly lower mortality compared with the control
HR 0.25; p<0.001), while age, HIV status, malignancy,  group (38.2% vs. 74.3%; p<0.001), with Cox regression

and fungal category were not significantly associated  confirming a 74% reduction in mortality risk associated

with mortality (Table 3). with the intervention (HR 0.26; 95% CI 0.13-0.50).
Kaplan—Meier survival estimates
1,
75
95% CI
5- 95% CI
’ — Intervention =0
— Intervention =1
.25
0_
T T T T T T T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Days
Number at risk
Intervention=0 74 28 15 11 1 [4] 0 0 0 0O o0 o 0 0 0 o0
Intervention=1 34 24 18 12 7 4 1 1 1 1 1 1 1 1 1 1

Figure 2 Kaplan—Meier Survival Curves Comparing Mortality between the Intervention and Control Groups
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DISCUSSION

The implementation of an integrated surveillance
system was associated with reduced mortality from
fungemia despite comparable baseline characteristics.
Improved survival was confirmed by Kaplan—Meier
and multivariable Cox analyses, with the intervention
as the only independent predictor, providing earlier
detection and timely initiation of empirical antifungal
therapy within 24 hours." These findings concurred
with prior studies showing that early empirical
antifungal therapy and infectious diseases consultation
were associated with reduced mortality in candidemia,
with reported 30-day mortality rates of 36%."" Our
results demonstrated a substantial mortality reduction
following the implementation of a surveillance system
that facilitated early recognition of fungemia and
prompt antifungal therapy.

Similarly, a previous study that evaluated an
early antifungal treatment and consultation (EFTC)
protocol, reported a significant reduction in 30-day
mortality from 54.5% to 37.6%."” These findings
support the effectiveness of system-based interventions
that promote early recognition and timely empirical
antifungal therapy in reducing mortality from
candidemia and fungemia.

The intervention group experienced longer

hospital stays, higher medical costs, and greater
treatment complexity, reflecting improved survival
among critically ill patients.>® The higher proportion
of Candida tropicalis and skin and soft tissue
infections were not independently associated with
mortality.? Study limitations included the single-center
design, potential residual confounding, and possible
survival bias, which may limit generalizability.

A key strength of this study was the successful
embedding of a pragmatic, hospital-wide surveillance
system that integrated laboratory alerts and clinical
communication into routine care, resulting in a
meaningful reduction in fungemia-related mortality.
Our findings highlight the value of system-level
interventions, particularly in resource-limited settings.
Future efforts should focus on scaling this model
to multicenter settings, integrating rapid fungal
diagnostics and antifungal stewardship, and evaluating
cost-effectiveness and sustainability to optimize
long-term implementation and patient outcomes.
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ABSTRACT

BACKGROUND: Breast cancer rates in Thailand are increasing, with a concerning trend of diagnosis in
younger women. Early detection increases the survival rate to 94.4%, with economic evaluation studies
required to ensure the efficient allocation of budgets and screening tools across different regions.
OBJECTIVES: This cross-sectional analytical research was integrated with an economic evaluation to
assess the cost-effectiveness of breast cancer screening using mammography combined with ultrasound
(MMG+US).

METHODS: The study focused on 383 high-risk women aged 40-75 years in Phanat Nikhom District and
the Chonburi provincial network. A Decision Tree Model was employed to compare opportunistic screening
with systematic MMG+US screening. Outcomes were measured in Life-Years Gained (LYG) and the
Incremental Cost-Effectiveness Ratio (ICER).

RESULTS: The sample was mostly (70%) aged between 50 and 69. Screening identified BIRADS 4-5
abnormalities in 8.3% of the participants. The proportion of Stage 0 and 1 breast cancer detected in the
screened group was significantly higher than in the non-screened group. Consequently, the average life
expectancy for the screened group increased from 19.87 to 23.01 years, representing Life Years Gained
(LYG) of 3.14 years. The screening cost was 2,400 THB per person, with an Incremental Cost-Effectiveness
Ratio (ICER) of 764 THB per LYG, indicating that, based on Thailand’s current threshold, the program was
cost-effective.

CONCLUSIONS: Among high-risk women who underwent MMG+US screening, earlier stage detection (Stage
0-I) was more frequent than expected under opportunistic screening. Economic modeling based on observed
stage distribution indicated that MMG+US screening was highly cost-effective within the Thai context. These
findings support the targeted use of combined screening in high-risk women, particularly those aged 50 years
and older.

KEYWORDS: breast cancer, mammography, ultrasound, incremental cost-effectiveness ratio (ICER),

cost-effectiveness analysis (CEA).

Thaiclinicaltrials.org number, TCTR20260202018
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INTRODUCTION

Breast cancer is the most prevalent
malignancy among women worldwide and a leading
cause of morbidity and mortality. Globally, 2.26 million
new cases are reported annually, accounting for
11.7% of all cancer diagnoses. The age-standardized
incidence rate is 46.8 per 100,000 women, resulting
in nearly 685,000 annual deaths’. In Thailand, 22,158
new cases and 8,266 deaths are reported annually.
The mortality rate exhibited a continuous upward
trend between 2019 and 2021, rising from 13.9 to
14.3 and 14.6 per 100,000 population, respectively**.
Between 2022 and 2024, incidence rates continued
to climb, reaching 166, 174, and 175 per 100,000
population, respectively. These figures highlight the
increasing disease burden among Thai women®*.
Disease stage at diagnosis significantly dictates
prognosis. For instance, early detection in Stage |
yields a five-year survival rate as high as 94.4%,
whereas this rate declines sharply to 28.3% for Stage
IV diagnoses®. Breast cancer imposes a medical
burden and also profound familial and socioeconomic
vulnerabilities, with most patients being elderly
individuals or working-age women. Major risk factors
for breast cancer include those aged over 40, family
history of cancer, early onset of menstruation, and
nulliparity.

Other significant risk factors include genetic
variations, exposure to chemicals and radiation, as
well as hormonal imbalances and chronic stress®®.
These factors contribute to cellular changes within
the breast tissue, eventually leading to malignancy.
Screening is a crucial strategy for reducing the severity
of the disease.

The National Health Security Office provides
benefits for mammography and ultrasound in high-risk
groups, with screening access in Health Region 6,

specifically in Phanat Nikhom District, Chonburi,

consistently remaining below the national average
and showing irregular trends over several years. The
disease burden begins to rise in the 40—49 age group,
peaking in those aged 50 and older, with an increasing
incidence also observed in women under 40. This
trend reflects a worsening situation and underscores
the urgent need to develop screening models tailored
to the specific local context®'®. Under resource
constraints such as limited specialized personnel and
equipment, breast self-examination remains a vital
supplemental approach for raising awareness.
However, decisions regarding investment in equipment
and the appropriate screening methods rely on
empirical evidence. International research suggests
that biennial mammography for women aged 40-74
years offers the highest health economic value'.
However, such guidelines cannot be fully
implemented in Thailand due to structural health
constraints and budgetary limitations.

This study describes the demographic
characteristics, breast cancer risk, and mammography
combined with ultrasound (MMG+US) screening
findings among high-risk women aged 40-75 years
in Phanat Nikhom District and its healthcare network.
The stage of breast cancer detected through
MMG+US screening was evaluated, and the cost-
effectiveness of MMG+US screening compared with
opportunistic screening was assessed using a
Decision Tree economic model based on the
stage-shift outcome.

METHODS
Research Design: This study employed an evaluative
research design. The protocol was approved by the
Human Research Ethics Committee of the Chonburi
Provincial Public Health Office (Approval number
CBO Rec 2568-001).
Population and Sample

The target population included women aged



Vol. 43 No.2 Apr.-Jun. 2026

169

J Prapokklao Hosp Clin Med Educat Center

40-75 years residing in Phanat Nikhom, Ko Chan,
Bo Thong, and Phan Thong Districts, Chonburi. The
2025 Health Data Center (HDC) recorded a target
population of 62,911 (27,965 in Phanat Nikhom). The
screening coverage across these four districts was
40.8% (25,613 out of 62,839), and 420 individuals
participated in the screening program.

Inclusion Criteria: Women aged 40—75 years
who voluntarily participated in the Kanchanabaramee
Foundation’s mobile screening project and provided
informed consent.

Exclusion Criteria: Out of the 420 initial
participants, 37 were excluded because they did not
meet the age criteria or had a prior history of breast
cancer treatment/mastectomy. They were categorized
as follow-up patients rather than screening subjects.
The sample size was determined using the Krejcie
& Morgan (1970) formula. Based on a 95%
confidence level (chi-square=3.8416), a population
proportion (p) of 0.5, and a 5% permissible margin
of error, the required sample size was calculated as
383 participants.

The opportunistic screening comparison group
was constructed from secondary national data
sources and used exclusively for economic modeling
rather than direct enrollment. By contrast, the
intervention cohort was prospectively recruited
through a structured, community-based coordination
process. Public health networks facilitated awareness
and access to mobile screening services across the
four districts. Eligibility was carefully assessed prior
to participation to ensure compliance with predefined
criteria. Written informed consent was obtained from
all eligible participants, thereby upholding ethical
standards and methodological rigor.

Data Collection: Data were collected via a
structured interview form developed based on a

comprehensive literature review and the conceptual

framework. The instrument's content validity was
verified by five experts (I0OC of 0.8), and reliability
was confirmed with a Cronbach’s alpha >0.80. The
tool consisted of three primary sections.

Data collected included demographic
characteristics, reproductive and clinical risk factors,
Gail Model risk estimates, MMG and ultrasound
findings (BI-RADS classification), and screening-related
costs. Pathological confirmation was recorded when
available.

Research Implementation: This quantitative study
was divided into two phases:

Phase 1: Field Data Collection: Data were
collected from 383 women aged 40-75 in Phanat
Nikhom and its network in Chonburi who participated
in the Kanchanabaramee Foundation’s screening
project (January—February 2025). Human subjects
were protected, and written informed consent was
obtained from all the participants.

Phase 2: Economic Modeling: A Decision Tree
Model was utilized to compare the cost-effectiveness
of combining mammography and ultrasound
screening versus opportunistic screening. The
analysis focused on disease stage transition and
health outcomes.

Data Analysis

The data were analyzed using SPSS for
statistical calculations, with specialized calculations
performed using Microsoft Excel and TreeAge Pro
(optional for economic modeling), as follows:

1. Descriptive Statistics: Demographic and
health data were analyzed and presented using
frequencies, percentages, means, and standard
deviations.

2. Risk Level Analysis: The National Cancer
Institute (NCI) Breast Cancer Risk Assessment Tool
(Gail Model) was utilized to categorize participants

into low-risk and high-risk groups.
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3. Health Economic Evaluation: Life Years
Gained was calculated based on the 5-year survival
rates for each cancer stage, applying a discount rate
of 3% for costs and outcomes., Incremental
Cost-Effectiveness Ratio (ICER): Calculated to
compare the additional cost per unit of health
outcome. The results were evaluated against the Thai
cost-effectiveness threshold of 160,000 THB

per QALY/LYG.

4. Comparative Analysis: Statistical tests were
employed to compare the variables between groups,
such as screening outcomes across different risk
categories, and a comparison of actual costs against
the Health Intervention and Technology Assessment
Program (HITAP)™,

RESULTS

Part 1 Baseline and Personal Health Demographic Profile Characteristics:

Table 1 Demographic Profile Characteristics

Demographic Profile Characteristics

Gail Model (n=373)

Low Risk High Risk

Gail Model (n=10)

No MMG MMG No MMG MMG
(n=294) (n=79) (n=5) (n=5)
Age (year), mean (SD) 55.6 (7.8) 58.2 (8.2) 59.2 (6.6) 59.2 (3.1)
Healthcare Coverage, n (%)
- UC (Universal Coverage Scheme) 213 (73.5) 58 (73.4) 3 (60.0) 3 (60.0)
- Civil Servant Medical Benefit Scheme 34 (11.6) 15 (19.0) 1 (20.0) 2 (40.0)
- Social Security Scheme (SSS) 44 (15.0) 6 (7.6) 1 (20.0) 0 (0.0)
Body Mass Index (Kg/m?), mean (SD) 26.0 (4.6) 25.0 (3.5) 23.4 (3.9) 22.8 (2.0)
Current Symptoms, n (%)
- None / Asymptomatic 213 (72.4) 49 (62.0) 3 (60.0) 4 (80.0)
- Present / Symptomatic 81 (27.5) 30 (38.0) 2 (40.0) 1 (20.0)
Number of Children, median (range) 2(0,4) 2 (0, 4) 1(0, 2) 2 (0, 2)
Postmenopausal HRT use >5 years, n (%)
- No 292 (99.3) 78 (98.7) 5 (100.0) 5 (100.0)
- Yes 2(0.7) 1(1.3) - -
Oral contraceptive use >10 years, n (%)
- No 261 (88.8) 68 (86.1) 5 (100.0) 4 (80.0)
- Yes 33 (11.2) 11 (13.9) 0 (0.0) 1 (20.0)
History of benign breast biopsy, n (%)
-No 286 (97.3) 75 (94.9) 4 (80.0) 5 (100.0)
- Yes 8 (2.7) 4 (5.1) 1(20.0) 0 (0.0)
Correct performance of breast self-examination (BSE), n (%)
- No 119 (40.5) 25 (31.7) 2 (40.0) 1 (20.0)
- Yes 175 (59.5) 54 (68.3) 3 (60.0) 4 (80.0)
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Table 1 Demographic Profile Characteristics (Continue)

Demographic Profile Characteristics

Low Risk

Gail Model (n=373)

High Risk

Gail Model (n=10)

No MMG MMG No MMG MMG
(n=294) (n=79) (n=5) (n=5)
Regular monthly breast self-examination (BSE), n (%)
- No 126 (42.9) 30 (38.0) 2 (40.0) 1 (20.0)
- Yes 168 (57.1) 49 (62.0) 3 (60.0) 4 (80.0)
Prior breast self-examination (BSE) training/instruction, n (%)
- No 39 (13.3) 6 (7.6) 0 (0.0) 1 (20.0)
- Yes 255 (86.7) 73 (92.4) 5 (100.0) 4 (80.0)
Channels of BSE training, n (%)
- None / Never trained 37 (12.6) 6 (7.59) 0 (0.0) 1 (20.0)
- Village Health Volunteers (VHV) 40 (13.6) 15 (19.0) 2 (40.0) 0 (0.0)
- YouTube 18 (6.1) 3(3.8) 0 (0.0) 1 (20.0)
- TikTok 1(0.3) 0 (0.0) 0 (0.0) 0 (0.0)
- Others 198 (67.4) 55 (69.6) 3 (60.0) 3 (60.0)
Risk Assessment Results, n (%)
- High Risk Group 128 (43.5) 43 (54.4) 5 (100.0) 4 (80.0)
- Average Risk Group 166 (56.5) 36 (45.6) 0 (0.0) 1 (20.0)
History of BRCA1/BRCA2 mutations or other hereditary cancer syndromes, n (%)
- Yes 1(0.3) 0 (0.0) 0 (0.0) 0 (0.0)
- Unknown 293 (99.7) 79 (100.0) 5 (100.0) 5 (100.0)
Number of first-degree relatives with breast cancer, 0(0, 1) 0(0,1) 1(1,1) 10, 1)
median (range)
Lifetime Risk of Developing Breast Cancer, n (%)
- Low Risk (<15%) 294 (100.0) 79 (100.0) 5 (100.0) 5 (100.0)
- High Risk (=15%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Part 2 Clinical Findings from Mammogram
and Ultrasound: Clinical evaluation using
mammography and ultrasound, categorized by the
Breast Imaging-Reporting and Data System
(BI-RADS), revealed that BI-RADS 2 was the most
prevalent classification, accounting for 46.2% of all
cases. This was most frequently observed in the
50-59 age group (16.9%), with BI-RADS 1 following

at 30.8%, and predominantly found in participants
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aged 50-59 (14.1%) and 60-69 (11.0%). BI-RADS
3 was recorded in 14.6% of the cohort, with the
majority again within the 50-59 age bracket (6.3%).
The high-risk findings BI-RADS 4 and BI-RADS 5
accounted for 7.0% and 1.3%, respectively. BI-RADS
4 findings peaked in the 60—69 age group (3.1%),
followed by the 40—49 age group (2.3%). A total of
32 participants (8.3%) were identified with suspicious
findings (BI-RADS 4 or 5), and all required further
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pathological investigations.

Part 3 Health Economic Evaluation:
Economic Evaluation of Breast Cancer Screening
using a Decision Tree Model: Comparing Opportunistic
Screening vs. Mammography and Ultrasound in
High-Risk Women.

1. Economic Cost-Effectiveness Analysis of

Breast Cancer Screening. Risk assessment of

women in Phanat Nikhom District and its network
revealed that 53% were at moderate risk and 47%
were at high risk. Nearly half of the population fell
into a category that could directly benefit from
combined MMG+US screening. This economic
evaluation compared the cost-effectiveness of
MMG+US screening against conventional opportunistic

screening.

Table 2 Number of Breast Cancer Patients Classified by Age, Chonburi Province, 2023-2025

Age Group (Years) 2023 2024 2025
15-39 53/211,042 52/205,535 54/215,934
40-49 314/98,305 297/95,332 301/98,526
50-59 595/93,912 644/92,059 680/95,359

60 years and older 1,042/115,272

1,095/115,941 1,317/129,620

Total 2,004/518,531

2,088/511,867 2,352/539,439

Analysis of patient data from 2023 to 2025
showed a continuous upward trend in breast cancer
cases across almost all age categories. This trend
was particularly evident in the elderly group, which
exhibited the highest morbidity rate. In 2023, there
were 2,004 cases out of a target population of
518,531. The highest prevalence was observed in
the 60 years and older age group, with 1,042 cases,
followed by the 50-59 age group with 595 cases. By
contrast, the younger age group (15-39 years) had

the lowest number of patients at 53 cases. In 2024,
the total patient count rose to 2,088, with significant
increases in the 50-59 and 60 years and older age
groups. Conversely, the 15-39 age group showed a
slight decrease compared to the previous year. In
2025, the number of patients reached a three-year
peak of 2,352, while the 60+ age group surged
substantial from 1,095 cases in 2024 to 1,317 cases
in 2025 (Table 2).

Table 3 Discounted Lifetime Life Years (LY) by Breast Cancer Stage Estimated Using 5-Year Survival and Annual Discount

Rate of 3%

Stage Sg (5-year A= A+r Discounted lifetime
survival) —In(S5)/5 LY=1/(A+r)

0 0.99 0.00201 0.03201 31.25

| 0.944 0.01152 0.04152 24.08

1l 0.85 0.03250 0.06250 16.00

1] 0.566 0.11360 0.14360 6.97

\% 0.283 0.25240 0.28240 3.54

The lifetime expectancy was classified by the
stage of breast cancer using an exponential survival
model, with a 3% annual discount rate. Mortality rates

were derived from 5-year survival rates (Table 3).

The results indicated a significant decline in
lifetime expectancy as the cancer stage progressed,
decreasing from 31.25 years for Stage 0 to 3.54 years

for Stage IV. There was a substantial disparity in
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lifetime Life-Years (LY) between the early stages
(0—Il) and late stages (llI-1V). Patients diagnosed at

an early stage had a higher life expectancy compared

to those diagnosed at an advanced stage. Effective
screening facilitated stage migration, leading to
Life-Years Gained (LYG).

Table 4 Calculation of Expected Lifetime LY and LYG Resulting from Stage Shift in MMG+US Screening Compared with

Opportunistic Screening (n=383)

Lifetime LY LY MMG
Stage Opportunistic p LY contribution
(year) contribution screening p
0 31.25 0.1188 3.71 0.1606 5.02
| 24.08 0.3632 8.75 0.5112 12.31
1l 16.00 0.3857 6.17 0.2453 3.92
I} 6.97 0.0605 0.42 0.0449 0.31
[\ 3.54 0.0717 0.25 0.0380 0.13
Expected LY - - 19.87 - 23.01

The calculation of lifetime expectancy based
on disease stage distribution revealed that MMG+US
screening increased the mean life expectancy from
19.87 to 23.01 years, resulting in 3.14 Life-Years
Gained (LYG). This finding reflected the survival

benefit of screening, as a direct consequence of a
higher detection rate of breast cancer at early
stages, compared to opportunistic screening

(Table 4).

Table 5 Budget Impact of Breast Cancer Screening with MMG+US Linked to Life Years Gained (LYG), Categorized by Age
Group, Chonburi Province and Phanat Nikhom Hospital, 2025

Age Group Number of Cancer Screening Cost  Total Cost Population LYG Cost per Life Year
(Years) Patients (Cases/Year) per Person (THB) (THB) (Life Years/Year) Gained (THB/LYG)
Chonburi Province

40-49 301 2,400 722,400 945 764

50-59 680 2,400 1,632,000 2,135 764

=60 1,317 2,400 3,160,800 4,135 764

Total 2,298 - 5,515,200 7,215 ~764
Phanat Nikhom Hospital (Screened Population/Not Diagnosed Cases)

40-49 85 2,400 204,000 266.90 764

50-59 149 2,400 357,600 467.86 764

60-69 138 2,400 331,200 433.32 764

70-75 11 2,400 26,400 34.54 764

Total 383 - 919,000 1,202.02 ~764

Screening with combined MMG+US incurred
an incremental cost of 2,400 THB per patient
compared to opportunistic screening. When

evaluating this incremental cost alongside the LYG,

the Incremental Cost-Effectiveness Ratio (ICER) was
764 THB per life-year gained. Results demonstrated
that MMG+US screening was highly cost-effective

on an individual lifetime basis, reflecting the survival
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benefits of early detection. At the population level for
Chonburi Province, implementing this screening
model would require an annual budget of 5.5 million
THB. This investment was estimated to generate
7,215 life-years annually, at a cost per LYG of less
than 1,000 THB. At Phanat Nikhom Hospital,
implementing this screening model would require an
annual budget of 919,000 THB. This investment
would generate 1,202 life-years annually, at a cost
per LYG of less than 1,000 THB (Table 5).
DISCUSSION

The study findings highlight a critical paradigm
shift. Breast self-examination (BSE) functions not
merely as a physical check-up but also as a vital
Entry Point into the healthcare system. This is
particularly significant in peri-urban and rural contexts
where income constraints and accessibility remain
challenges. Research indicates that women who
consistently practice BSE are more likely to seek
advanced screening (MMG+US) sooner, leading to
a distinct Stage Migration from advanced to early
stages (Stage 0-II).

BSE has proven to be essential for women
under the age of 40, a group not typically covered
by standard screening protocols, facilitating early
detection and diagnosis, and aligning with global
trends showing a rising incidence of breast cancer.
This study challenges the traditional view among
younger Asian women that BSE is insufficient,
arguing instead that in the Thai healthcare context,
BSE serves as a Trigger that heightens sensitivity to
abnormalities and indirectly reduces mortality rates.

From an economic perspective, MMG+US
screening incurs a higher unit cost compared to
opportunistic screening, but the Lifetime Analysis
revealed maximum cost-effectiveness in the 50+ age
group due to higher incidence rates and significant

Life-Years Gained (LYG). Early detection mitigated

the financial burden of complex treatments, such as
targeted therapies or high-cost radiotherapy. This
represents a strategic shift from curative spending
toward more sustainable preventive investment.
Systematic MMG+US screening, combining proactive
BSE promotion, was proven to be the most effective
strategy for reducing breast cancer mortality. The
three key conclusions were:

BSE was a Key Catalyst by enhancing health
awareness and accelerating clinical consultation,
thereby enabling early-stage detection in younger
populations. Clinical Effectiveness: MMG+US
screening facilitated a Stage Shift toward curable
stages, significantly extending patients' life expectancy.
Systemic Value: Despite the higher initial investment,
the long-term reduction in costs for treating advanced-
stage cancer was substantial, particularly when
prioritized for the high-risk group aged 50 and older.
Benefits and Practical Applications

The study findings provide strong empirical
support for implementing targeted and risk-based
breast cancer screening policies in Chonburi Province,
where incidence rates remain high. Prioritizing women
aged 50-75 for routine, high-coverage screening would
maximize health outcomes and ensure efficient
allocation of public health resources. For women aged
40-49, shifting from universal to risk-based screening
would enhance cost-effectiveness while maintaining
early detection among high-risk individuals. At the
managerial level, decentralizing mammography
services to district hospitals can generate economies
of scale and reduce both direct and indirect costs for
the population. This strategy is particularly beneficial
for women in remote areas who face travel and
opportunity costs. Strengthening community-level
prevention through standardized self-risk assessment
tools and structured breast self-examination

training can enhance early detection capacity.
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Study Limitation: This study identified a high
rate of suspicious findings (BI-RADS 4 and 5) through
MMG+US; however, specific histopathological results
(e.g., Benign vs. Malignant ratio) for these 32 cases
were not included in the analysis. Future research
should integrate pathological confirmation to
determine the Positive Predictive Value (PPV) of the
screening program in this specific population.

Recommendations for Future Studies:

Subsequent research should integrate pathological

findings to determine the Positive Predictive Value
(PPV), and derive cost-effective values that
accurately reflect health system realities. The costs
associated with overdiagnosis should also be
incorporated into the economic model.
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ABSTRACT

BACKGROUND: Colonoscopy is generally considered an uncomfortable procedure.

OBJECTIVES: To compare recovery time, intraoperative adverse events, and total propofol consumption
between propofol-lidocaine and propofol-fentanyl regimens for day-case colonoscopy.

METHODS: This randomized, double-blind, controlled study was conducted in 60 patients with American
Society of Anesthesiologists (ASA) physical status I-Il, aged 18-64 years and of either sex. Thirty patients
were randomly assigned to each group. The propofol-fentanyl (PF) group received fentanyl 1 pg/kg,
whereas the propofol-lidocaine (PL) group received lidocaine 1.5 mg/kg intravenously, followed by induction
with propofol 1 mg/kg. Hemodynamic parameters, intraoperative adverse events, total propofol consumption,
and recovery time were assessed.

RESULTS: The PL group had a longer recovery time (4.2 (2.5-7.5) vs. 2.4 (2.1-4.4) min; p=0.027), greater
total propofol consumption (170 (130-200) vs. (130 (90-180) mg; p=0.005), and longer induction time
(67 (54-94) sec vs. 47 (37-66) sec; p=0.002) than the PF group. Adverse events were comparable. The
reduction in mean arterial pressure from baseline during the first 7.5 min after induction was significantly less
pronounced in the PL group.

CONCLUSIONS: Propofol-lidocaine TIVA was associated with longer induction and recovery times
and greater total propofol consumption than propofol-fentanyl, while intraoperative adverse events were
comparable between groups. Lidocaine attenuated the severity of hypotension during early induction.

KEYWORDS: lidocaine, propofol-lidocaine, propofol-fentanyl, colonoscopy, recovery time

Thaiclinicaltrials.org number, TCTR20260121002
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INTRODUCTION

Colonoscopy is a painful and uncomfortable
procedure resulting in anxiety and fear associated
with reduced completion rates'. The pain during
colonoscopy primarily results from the stimulation of
visceral pain receptors when the colon wall,
ligaments, and peritoneum are stretched'. Sedation
administration is recommended for patients undergoing
colonoscopy to relieve patient anxiety and discomfort,
improve the outcome of the procedure, and prevent
traumatic memories®. Propofol is a potent
sedative-hypnotic agent commonly used for TIVA
during colonoscopy due to its rapid onset and
recovery; however, it lacks analgesic effects and may
cause cardiovascular complications and respiratory
depression®. Although fentanyl, a strong opioid with
rapid onset and short duration of action®, reduces
propofol requirements and enhances analgesia when
co-administered with propofol, this combination may
increase the risk of bradycardia, hypoxia, and
apnea’. Dexmedetomidine and ketamine are
reported to be used as adjuncts to propofol for
reducing respiratory and cardiovascular complications.
Nevertheless, dexmedetomidine increases the
incidence of hypotension and bradycardia, while
ketamine causes hallucinations after the procedure
and prolongs the recovery time*®.

Lidocaine is a local anesthetic agent.
Intravenous administration of 1.5 mg/kg as a loading
dose followed by 2 mg/kg/h intraoperative infusion in
patients undergoing abdominal surgery can reduce
the duration of ileus and provide better postoperative
pain control compared with placebo without local
anesthetic systemic toxicity’. Several studies have
demonstrated that lidocaine results in a significant
reduction in propofol requirements during colonoscopy
and gastroscopy®>®"°. Although lidocaine has been

studied as an adjunct to propofol-fentanyl or ketamine

regimens, propofol-lidocaine alone has not been
evaluated for colonoscopy.

The primary objective of this study was to
compare the recovery time of the propofol-lidocaine
regimen with that of the propofol-fentanyl regimen.
The secondary objective was to evaluate intraoperative
adverse events, i.e., hypotension, oxygen desaturation,
bradycardia, and propofol consumption.

METHODS

This prospective, randomized, double-blind,
controlled study was registered with the Thai Clinical
Trials Registry (TCTR20260121002) and conducted
in accordance with the Declaration of Helsinki and
the International Council for Harmonisation — Good
Clinical Practice (ICH-GCP) at Kumphawapi Hospital,
Udon Thani, Thailand, from May 2025 to July 2025.
Following approval by the Institutional Ethics
Committee (KPEC 22/2025), all patients were
informed about the study and provided written
consent to participate.

Study Population

Sixty patients with American Society of
Anesthesiologists (ASA) physical status I-ll, aged
18-64 years and of either sex, who underwent
day-case colonoscopy were enrolled in the study.
Exclusion criteria were patients who refused to
participate or could not communicate with the
researcher; contraindication to any study drugs;
pregnancy or lactation; cardiovascular disease such
as ischemic heart disease, hypertension, or arrhythmia;
body mass index (BMI) >30 kg/m?; obstructive sleep
apnea (OSA); chronic obstructive pulmonary disease
(COPD); history of epilepsy or seizure disorder; use
of hypnotic drugs; glomerular filtration rate (GFR) <45
mL/min/1.73 m?; cirrhosis Child-Pugh B-C, and
family history of suspected malignant hyperthermia.
Randomization and Interventions

The 60 patients who met the inclusion and
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exclusion criteria were randomly allocated to two
equal groups using a block-of-four randomization
method generated by a computer (https://www.
sealedenvelope.com/simple-randomiser/v1/lists)
and concealed using sealed envelopes. The
propofol-lidocaine group (PL) received lidocaine
1.5 mg/kg (preservative-free), while the propofol-
fentanyl group (PF) received fentanyl 1 ug/kg
intravenously. The study drugs were prepared in
10-mL syringes and diluted to 10 mL by a research
assistant who was not involved in patient care. The
patients, endoscopists, and anesthesiologists were
blinded to the group allocation and drug preparation.
Prior to anesthesia induction, all patients received
5 mL/kg of Ringer’s acetate infusion within 15 minutes.
Standard monitoring, including electrocardiogram
(EKG), non-invasive blood pressure (NIBP), and
peripheral oxygen saturation (SpO,), was applied to
all patients. Then, 3 L/min of oxygen was
continuously inhaled via nasal cannula. The study
drug was administered as a slow bolus over 2 minutes
according to randomization as a single dose. Two
minutes later, anesthesia was induced with propofol
1 mg/kg (Propofol®-Lipuro; B. Braun, Melsungen,
Germany) injected over 20 sec and titrated until the
patient lost consciousness (inability to respond to
verbal commands and loss of eyelash reflex);
thereafter, propofol was administered as a bolus. The
level of sedation was assessed every 5 minutes
using the Ramsay Sedation Scale'" (RSS 1-6); it
was maintained at a deep sedation depth (RSS 5-6).

If heart rate (HR) increased by more than 20
bpm, mean arterial pressure (MAP) increased by at
least 10 mmHg, the patient moved, or RSS was less
than 5, a 10-30 mg IV bolus of propofol was
administered and could be repeated every 1 minute.
If hypotension (MAP decrease>20% from baseline

or<65 mmHg) occurred, 6 mg of ephedrine was

administered if HR was less than 60 bpm, or 4 ug of
norepinephrine was administered if HR was more
than 60 bpm. If bradycardia (HR<50 bpm) occurred,
0.6 mg of atropine was administered. Oxygen
desaturation (Sp0O,<95%) was treated with a jaw
thrust or oropharyngeal airway. If SpO, fell below
90%, an oxygen mask with a bag was applied. If the
apneic time was longer than 10 sec, facemask
ventilation with a fraction of inspired oxygen of 1.0
was applied until oxygen saturation was more than
95%. Patients were excluded from the study when
malignant arrhythmia occurred, the operative time
exceeded 45 min, procedural complications occurred
(i.e., perforation or uncontrolled bleeding), or the
anesthetic technique was changed to general
anesthesia.

Vital signs were measured and recorded
before anesthesia induction and at 2.5-min intervals
throughout the procedure. Intraoperative events:
hypotension, hypertension, bradycardia, oxygen
desaturation, the amount of propofol, vasopressor
and IV fluid, and induction time (time from the start
of propofol induction until loss of consciousness) were
evaluated and recorded. After the procedure,
recovery time and time to spontaneous eye opening
were assessed and recorded. Recovery time was
defined as the time between the end of the
colonoscopy and awakening with an RSS score of
2. Patients were transferred to the post-anesthesia
care unit (PACU). Vital signs were monitored and
recorded every 5 minutes for 60 minutes using the
Modified Aldrete Score. Patients were discharged
when the Modified Aldrete Score was>9"".
Postoperative nausea and vomiting, dizziness,
post-colonoscopy pain scores (assessed using a
0-10 numeric rating scale), and both patient and
endoscopist satisfaction scores (rated on 1-10 scale)

were assessed and recorded. Postoperative
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complications within 24 hours were evaluated by
telephone.
Instruments

The case record form was designed to collect
data consisting of three parts:

Part I: Demographic data and baseline
hemodynamic parameters.

Part Il: Intraoperative data: induction time,
vital signs at 2.5-min intervals, SpO,, total propofol
consumption, vasopressor and fluid administration,
episodes of hypotension, procedural details.

Part Ill: Postoperative data: time to spontaneous
eye opening, recovery time, postoperative pain score,
nausea/vomiting, dizziness and other complications,
Modified Aldrete Score every 5 min, endoscopist and
patient satisfaction.

The Ramsay Sedation Scale (RSS) was used
to assess sedation depth; 1=Patient is anxious and
agitated or restless, or both; 2=Patient is cooperative,
oriented, and calm; 3=Patient responds to commands
only; 4=Patient exhibits a brisk response to light
glabellar tap or loud auditory stimulus; 5=Patient
exhibits a sluggish response to light glabellar tap or
loud auditory stimulus; 6=Patient exhibits no
response.

Statistical Analysis
The sample size was calculated based on a

previous study,® which reported that the time to

regain consciousness after the procedure in the
propofol-fentanyl group was 65.1+63.6 seconds and
18.5£19.7 seconds in the propofol-lidocaine group
(p<0.001). Type | error (Q) was set at 0.05 and Type
Il error () at 0.1 (90% power). The calculated
sample size was 22 per group. To account for
potential attrition, this was increased to 30 per group
(total n=60).

The normality of data distribution was
assessed using the Shapiro-Wilk test. Categorical
variables were expressed as frequencies and
percentages. To compare proportions, the Chi-square
test and Fisher’s exact test were applied. The
unpaired t-test or Wilcoxon rank-sum test was used
to compare continuous variables between groups,
depending on the normality of the data distribution.
Continuous variables were expressed as the
meanzstandard deviation (SD) or median (IQR).
Repeated measures of hemodynamic parameters
were analyzed using a linear mixed-effect model,
followed by post hoc analysis with Bonferroni
correction for multiple comparisons. Results are
reported as beta coefficients (B) with 95% confidence
intervals (Cls). A p-value<0.05 was considered
statistically significant. All statistical analysis were
performed using Stata version 13 (StataCorp, College
Station, TX, USA).
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Assessed for eligibility (n=60)

p| Excluded (n=0)

- Not meeting inclusion criteria (n=0)

Randomized (n=60) - Declined to participate (n=0)

A 4 A 4

PL group (n=30) PF group (n=30)
Allocation

Lidocaine 1.5 mg/kg IV Fentanyl 1 pg/kg IV

! v

Lost to follow-up (n=0) Lost to follow-up (n=0)

Discontinued intervention (n=0) Discontinued intervention (n=0)

v .

Analyzed (n=30) Analysis Analyzed (n=30)

Figure 1 CONSORT Flow Diagram

Sixty patients were included in this study from  hemodynamic parameters, procedural details, and
May 2025 to July 2025. No significant differences intravenous fluid administration between groups

were observed in demographic data, baseline (Table 1).

Table 1 Demographic Data and Procedural Details

Propofol-fentanyl Propofol-lidocaine p-value
(PF group) (PL group)
(n=30) (n=30)

Age (yr), median (IQR) 57.0 (56-60) 58.5 (54-62) 0.67
Gender, n (%) 1.00

Male/Female 14 (46.7) / 16 (53.3) 14 (46.7) / 16 (53.3)
Weight (kg), mean+SD 61.2+10.2 58.8+8.1 0.32
Height (cm), mean+SD 159.4+7.3 157.9+7.0 0.41
BMI (kg/m?), mean+SD 24.0+3.4 23.7+2.7 0.72
ASA physical status, n (%) 0.60

T 14 (46.7)/ 16 (53.3) 12 (40.0)/ 18 (60)
SBP (mmHg), mean+SD 143.3+16.3 136.8£15.8 0.1
DBP (mmHg), mean+SD 78.0+10.9 73.2+9.9 0.08
MAP (mmHg), mean+SD 98.9+11.8 95.2+9.1 0.18
HR (bpm), mean+SD 73.8+£15.5 72.0£15.3 0.66
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Table 1 Demographic Data and Procedural Details (Continue)

Propofol-fentanyl Propofol-lidocaine p-value
(PF group) (PL group)
(n=30) (n=30)
Polypectomy, n (%) 4 (13.3) 10 (33.3) 0.07
Biopsy, n (%) 3 (10) 1(3.3) 0.30
Procedural time (min), median (IQR) 11.8 (8.3-16.3) 11.7 (8.1-16.4) 0.83
Intravenous fluid (mL), median (IQR) 500 (450-560) 500 (450-550) 0.99

The median recovery time in the PL group
was 4.2 (2.5-7.5) min vs. 2.4 (2.1-4.4) min (p=0.027)
in the PF group; the difference between groups was
significant. This was the same for spontaneous eye
opening after the procedure. The incidence of
hypotension and episodes of hypotension were
slightly higher in the PF group than in the PL group
(86.7% vs. 70.0%, p=0.11). Similarly, the incidence
of desaturation and bradycardia was also slightly
higher in the PF group than in the PL group (23.3%
vs. 16.7%, p=0.37 and 10% vs. 6.7%, p=0.64). These
differences were not significant. However, the
median induction time was significantly longer in the
PL group than in the PF group (67 (54—94) sec vs.
47 (37-66) sec, p=0.002) (Table 2).

Table 2 Perioperative Outcomes and Satisfaction

No significant differences were observed
between groups in post-colonoscopy pain score,
Modified Aldrete Score, patient or endoscopist
satisfaction, or the incidence of postoperative nausea,
vomiting, and dizziness (Table 2). Two patients in
the PF group continued to experience hypotension
in the PACU. No cases of cardiac arrhythmias or
local anesthetic systemic toxicity were observed. The
median total dose of propofol administration was
significantly higher in the PL group than in the PF
group (170 (130-200) mg vs. 130 (90-180) mg,
p=0.005). The median dose of propofol (in mg/kg/
min) was also significantly higher in the PL group
than in the PF group (0.26 (0.19-0.30) vs. 0.2
(0.16-0.21), p<0.001) (Table 3).

PF group PL group p-value
(n=30) (n=30)

Desaturation, n (%) 7 (23.3) 5 (16.7) 0.37
Sp0,<90%, n (%) 3 (10.0) 1(3.3) 0.31
Sp0,<95%, n (%) 4 (13.3) 4 (13.3) 1.00

Hypotension, n (%) 26 (86.7) 21 (70.0) 0.11
1 episode 10 (38.5) 7 (33.3)

2 episodes 6 (23.1) 10 (47.6) 0.24
3 episodes 5(19.2) 3 (14.3)
4 episodes 5(19.2) 1(4.8)

Bradycardia, n (%) 3(10.0) 2 (6.7) 0.64

Time to spontaneous eye opening after 2.1 (1.3-3.2) 3.7 (2.3-6.1) 0.007

the procedure (min), median (IQR)

Recovery time (min), median (IQR) 24 (21-4.4) 4.2 (2.5-7.5) 0.027

Induction time (sec), median (IQR) 47 (37-66) 67 (54-94) 0.002

Mean Modified Aldrete Score (0-10), median (IQR) 10 (10-10) 10 (9.9-10) 0.12

Nausea and vomiting, n (%) 1(3.3) 0 (0.0) 0.31
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Table 2 Perioperative Outcomes and Satisfaction (Continue)

PF group PL group p-value
(n=30) (n=30)
Dizziness, n (%) 0 0
Pain score (NRS 0-10), median (IQR) 0 (0-0) 0 (0-0) 0.63
Patient satisfaction (1-10), median (IQR) 10 (10-10) 10 (10-10) 0.55
Endoscopist satisfaction (1-10), median (IQR) 10 (10-10) 10 (10-10) 0.62
Table 3 Drugs and Dosage Administered

PF group (n=30) PL group (n=30) p-value
Total propofol (mg), median (IQR) 130 (90-180) 170 (130-200) 0.005
Propofol (mg/kg/min), median (IQR) 0.2 (0.16-0.21) 0.26 (0.19-0.30) <0.001
Ephedrine (mg), median (IQR) 12 (6-12) 6 (6-12) 0.11
Norepinephrine (ug), mean+SD 10.2+4.1 7.4+3.2 0.82

The reduction in MAP from baseline was
significantly less in the PL group than in the PF group

during the first 7.5 min after induction. There was no

statistically significant difference in heart rate at any

time point after induction between groups (Table 4).

Table 4 Change in MAP from Baseline at Each Post-Induction Time Point Between Groups

MAP at PF group (n=30) PL group (n=30)

time point  Mean=SD B (95% clI) Mean=SD B (95% c1) p-value

Baseline 98.9+11.8 Reference 95.2+9.1 Reference 0.18

0 min 89.7+13.4 —9.17 (—13.97, —4.36)  90.1£11.3 —5.10 (—9.90, —0.30) 0.24

2.5 min 66.9+12.2 —32.00 (—36.80, 73.1£10.9 —22.10 (—26.87, 0.004
—27.20) —17.26)

5 min 79.2+11.9 —19.63 (—24.44, 79.2+10.1 —15.93 (—20.74, 0.29
—14.83) —11.13)

7.5 min 79.3+10.6 —19.57 (—24.37, 82.8+14.1 —12.33 (—17.14, —7.53) 0.037
—14.76)

Abbreviations: B=beta coefficient; 0 min=immediately after induction

DISCUSSION

The primary finding of this study was that the
recovery time in the PL group was significantly
longer than in the PF group. This finding was likely
attributable to higher propofol consumption in the PL
group. In contrast, Chudzinski et al.? reported shorter
recovery time with propofol-lidocaine than with
propofol-fentanyl during colonoscopy for Crohn’s
disease, and Arun et al."® also demonstrated reduced
recovery time with lidocaine as an adjuvant to propofol
during upper gastrointestinal endoscopy. The

absence of premedication in the present study, unlike

in prior protocols including midazolam or fentanyl,
may have affected lidocaine’s propofol-sparing effect.

Regarding secondary outcomes, total propofol
consumption and induction time were significantly
higher and longer, respectively, in the PL group than
in the PF group. Conversely, Li et al.® reported that
using lidocaine combined with propofol and
sufentanil in elderly patients undergoing colonoscopy
significantly reduced propofol consumption by 13.2%
and shortened the time to achieve loss of consciousness
compared with normal saline. Additionally, previous

studies have shown that adding lidocaine to propofol
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significantly reduced propofol requirements®®2%121

Nevertheless, those studies administered
lidocaine in combination with opioid-propofol or
ketamine-propofol regimens rather than using
propofol-lidocaine alone. This finding supports the
hypothesis that the propofol-sparing effect of IV
lidocaine is mediated predominantly through an
antinociceptive rather than a hypnotic mechanism™.
Without surgical stimulation during induction, a
higher propofol dose was required to achieve loss of
consciousness, indicating that lidocaine has a minimal
hypnotic effect and potentially explaining the delayed
induction time in the PL group. Intraoperative patient
movement was more frequent in the PL group than
in the PF group, necessitating additional propofol
supplementation and leading to increased total
propofol consumption and prolonged recovery time.
Although the incidence of oxygen desaturation,
bradycardia, and hypotension was similar between
groups, the reduction in MAP was less pronounced
in the PL group during the first 7.5 min after induction,
whereas heart rate remained comparable at all time
points. These findings are consistent with a previous
study’ suggesting that lidocaine may attenuate
hypotension during early induction. This may be
attributable to less pronounced suppression of the
sympathetic response with lidocaine compared with
fentanyl, as well as the more potent synergistic effect
of fentany!'®.

No additional adjuvant agents were included
in the protocol; therefore, the propofol-sparing effect
of lidocaine was not confounded, unlike in previous
studies.

As the results suggest that lidocaine alone

may not provide adequate sedative or analgesic

synergy with propofol in short endoscopic procedures,
these findings may help guide drug-dosing strategies
and optimize sedation protocols for colonoscopy and
other procedures requiring propofol-based sedation.
However, limitations include the use of RSS—a
subjective observational tool that may result in
variability in sedation depth assessment compared
with objective measurements such as the bispectral
index (BIS), electroencephalography (EEG), or
target-controlled infusion (TCI), which were not
available in our institution. In addition, the short
procedural duration may have limited the detection
of a propofol-sparing effect of lidocaine, as nociceptive
stimulation was insufficient. Accordingly, further
studies with larger sample sizes and longer
procedures are warranted to better define the role of
lidocaine as an adjunct to propofol in endoscopic
sedation and to incorporate objective measurements
for a more precise assessment of sedation depth.
CONCLUSION

Propofol-lidocaine TIVA was associated with
longer induction and recovery times and greater total
propofol consumption than propofol-fentanyl in
patients undergoing day-case colonoscopy, while
intraoperative adverse events were comparable
between groups. However, lidocaine attenuated the
severity of hypotension during early induction without
a significant difference in heart rate.
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ABSTRACT

BACKGROUND: The current modalities for treatment of Graves’ disease include antithyroid drugs,
radioactive iodine ablation, and total thyroidectomy. The patient’s decision depends on clinical characteristics
and the patient's needs. Although long-term antithyroid drug treatment is another choice for patients,
nearly half of patients experience failure of antithyroid drug treatment and undergo radioiodine ablation or
thyroidectomy.

OBJECTIVES: To develop a clinical prediction score using prognostic factors for failure of antithyroid drug
treatment in Graves’ disease patients.

METHODS: The study was a retrospective observational cohort design. 630 Graves’' disease patients at
Surin hospital from 2018 to 2025 were reviewed. Important clinical data from multivariable logistic regression
were collected to compute the coefficient, which was then transformed into a score.

RESULTS: All 630 Graves’ disease patients were divided into two groups: 306 patients with antithyroid drug
failure and 324 patients in remission. The clinical prediction score was developed using five significant
clinical parameters, including relapse history, thyroid gland size(=45 g), thyroid-related orbitopathy, FT4>3.5
ng/dL, and MMI dose at 6th month>10 mg/d. The prediction score ranged from 0-7, with a score of 0-4
denoting a low risk (PPV=38.9%) and a score of 4.5-7 a high risk (PPV=81.3%) for failure of antithyroid drug
treatment. The AuROC of the score was 0.78 (95% CIl 0.74-0.82)

CONCLUSIONS: Graves’ disease patients who have a clinical prediction score of 4.5-7 have a high
probability for failure of antithyroid drug treatment. Physicians should recommend these patients be treated
with radioactive iodine or thyroidectomy.

KEYWORDS: clinical prediction rule, Graves’ disease, antithyroid drug, failure
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Table 1 Clinical Characteristics

Failure Remission
Characteristics (n=306) (n=324) p-value
n % n %
Pretreatment factors
1.Patient factors
Gender
Male 62 20.3 77 23.8
Female 244 79.7 247 76.2 0.29
Age (years), mean (xSD) 42.0 +15.6 47.0 +15.6 <0.001
Pulse rate at diagnosis (/min) 105.2 +19.8 103.1 +21.5 0.21
Smoking status
Current smoking 19 6.2 11 3.4 0.27
Ex-smoking 12 3.9 13 4.0
Never 275 89.9 300 92.6
2. Factors indicating the severity of the disease
Cardiovascular disease
No 275 89.8 293 90.4 0.89
Yes (AF/SVT, CHF, M) 31 10.1 31 9.6
Size of thyroid gland 47.0 +15.0 36.6 +11.8
15-25 gram 15 4.9 32 9.9 <0.001
30 gram 71 23.2 166 51.2
45 gram 107 35.0 97 29.9
60 gram 98 32.0 32 7.7
>60 gram 15 4.9 4 1.2
History of Relapsed 95 31.1 79 24.4 0.07
Postpartum 19 7.3 13 4.7 0.21
Thyroid related orbitopathy 57 18.6 35 10.8 0.007
Family history of thyroid 63 20.6 59 18.2 0.48
disease
Thyrotoxic Periodic Paralysis 6 2.0 11 3.4 0.33
3. Biochemichal factors
FT3 at diagnosis (pg/ml), 15.2 +8.4 11.7 7.4 <0.001
mean (xSD)
FT4 at diagnosis (ng/dl), 4.2 1.7 3.3 1.6 <0.001
mean (£SD)
FT3/FT4 ratio, mean (+SD) 3.8 1.6 3.6 1.6 0.23
TSHR Ab (IU/L), mean (+SD) 13.3 +14.1 7.7 9.0 0.043
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Table 1 Clinical Characteristics (Continue)
Failure Remission
Characteristics (n=306) (n=324) p-value
n % n %
Posttreatment factors
Dose MMI at 6 months
<10 mg/day 131 42.8 249 78.1 <0.001
>10 mg/day 175 57.2 70 21.9
Duration of antithyroid drug 20.7 1+21.0 19.2 +12.1 0.26

(month)
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Table 2 Regression Coefficient, Odd Ratio (OR), and 95% CI of Selected Parameters from Multiple Logistic Regression

Clinical parameters Coefficient OR 95% ClI p-value
Age >45 years 0.16 1.18 0.79-1.76 0.42
Female 0.13 1.14 0.72-1.81 0.59
Thyroid gland size 245 grams 1.09 2.98 1.99-4.46 <0.001
History of relapsed 0.72 2.06 1.34-3.15 0.001
Thyroid related orbitopathy 1.00 2.71 1.53-4.81 0.001
FT4 >3.5 ng/dl 0.71 2.03 1.38-3.00 <0.001
MMI dose at 6" month =10 mg/day 1.48 4.39 2.93-6.56 <0.001
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Table 3 Item Scoring Scheme for Failure

Predictors Coefficient Transformed Assign Score

Coefficient

History of relapsed
Yes 0.72 1.02 1
No - - 0
Thyroid gland size
>45 grams 1.05 1.49 1.5
<45 grams - - 0

Thyroid related orbitopathy

Yes 1.0 1.36 1.5

No - - 0
FT4

>3.5 ng/dl 0.71 1.0 1

<3.5 ng/dl - - 0

MMI dose at 6 months
>10 mg/day 1.46 2.06 2
<10 mg/day - - 0

Table 4 Distribution of Risk Categories for Failure, PPV, Likelihood Ration of Positive (LHR+), and 95% CI

Risk categories Failure Remission PPV (%) LHR+ 95% ClI p-value
n (%) n (%) of LHR+

Low (0-4) 170 (38.9) 267 (61.1) 38.9 0.66 0.60-0.73 <0.001

High (4.5-7) 113 (81.3) 26 (18.7) 81.3 4.5 3.04-6.67 <0.001

Sensitivity
0.50 0.75 1.00
| | |

0.25
|

0.00

0.00 0.25 0.50 0.75 1.00
1 - Specificity
AUROC=0.7816 (95%Cl; 0.74-0.82)

Figure 2 AuROC of Clinical Prediction Score for Failure of Antithyroid Drug Treatment
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ABSTRACT

BACKGROUND: Hemodialysis patients face a higher risk of mental health problems compared to the
general population. Identifying factors influencing psychological well-being is essential for developing holistic
care approaches.

OBJECTIVE: To examine factors affecting psychological well-being and the psychological experiences of
hemodialysis patients.

METHODS: A concurrent mixed-methods study was conducted with 100 participants for the quantitative
component and 15 participants for the qualitative component. The Instruments included a demographic and
illness data form, the General Mental Well-Being Scale, the Resilience Scale, the Health Locus of Control
Scale, and a semi-structured in-depth interview guide. Content validity indices ranged from 0.81 to 1.00, and
Cronbach's alpha coefficients ranged from 0.76 to 0.97. Data were analyzed using descriptive statistics,
Pearson's correlation, multiple regression analysis, and content analysis.

RESULTS: Resilience, hemoglobin levels, and health locus of control together accounted for 16.9% of the
variance in psychological well-being, with resilience emerging as the strongest predictor (b=0.289, 95% CI
[0.019, 0.559], p<0.05). Qualitative data synthesis yielded three overarching themes: emotional distress
arising from functional limitations and role loss; the psychological transition process from resistance to
acceptance; and the role of interpersonal relationships and social support systems.

CONCLUSION: The psychological experiences of patients undergoing hemodialysis are complex and
dynamic in nature, evolving across the trajectory of treatment. These findings underscore the need to
establish a systematic and continuous psychological well-being assessment framework, alongside effective
anemia management strategies, while concurrently fostering resilience among patients throughout all
phases of care.

KEYWORDS: hemodialysis, psychological well-being, hemoglobin, health locus of control, resilience

Thaiclinicaltrials.org number, TCTR20260215001
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ORIGINAL ARTICLE

Integrating Primary Health Care Systems between the Provincial Public Health Office and the Chanthaburi

Provincial Administrative Organization

Phanit Kittisatra, B.N.S., M.Ed., Banyapon Niyomna, B.P.H.
Chanthaburi provincial public health office
Received: Februaryr 12, 2026 Revised: March 24, 2026 Accepted: Apirl 7, 2026

ABSTRACT

BACKGROUND: The transfer of primary health care functions in accordance with the Decentralization Act
B.E. 2543 (2000) has encountered several challenges, obstacles, and operational limitations.
OBJECTIVE: This study aimed to examine the current situation and to develop integrated guidelines for
strengthening the primary health care system between the Provincial Public Health Office and the Provincial
Administrative Organization in Chanthaburi Province.

METHODS: A mixed-methods study employing a convergent parallel design was conducted. Quantitative
data were collected using structured questionnaires from 342 participants selected through simple random
sampling. Qualitative data were obtained from 29 key informants through focus group discussions. Quantitative
data were analysed using descriptive statistics (mean and standard deviation) and inferential statistics
(ANOVA), while qualitative data were analysed through content analysis. The study was conducted between
October 2024 and April 2025.

RESULTS: Quantitative findings significantly supported the qualitative results, revealing statistically significant
differences in perceptions between organizations regarding roles and responsibilities, the workforce, and
performance indicators (p<0.001). The proposed integration framework emphasized service quality and
equitable access for the population through a dual governance structure. Under this structure, the Provincial
Public Health Office assumes responsibility for academic oversight and standard setting, while the Provincial
Administrative Organization is responsible for operational management. This arrangement operates under
clearly defined shared governance mechanisms and aligns with the six components of the health system
based on the Six Building Blocks framework, alongside the principles of Primary Health Care.
CONCLUSION: The integrated framework for the primary health care system following decentralization
clearly delineates the relationship between regulatory (oversight) roles and administrative (managerial) roles.
The application of these findings should consider contextual limitations and local variations to ensure
appropriateness and sustainability across different settings.

KEYWORDS: integration, primary health care, provincial public health office, provincial administration

organization
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Table 1 Mean Scores, Standard Deviations, and Levels of Opinion of Personnel Participating in the Project, Classified by

Study Factors and Agencies

Participating Agency

Chanthaburi Provincial

Chanthaburi Provincial District Public Health Subdistrict Health
Administrative

Public Health Office Offices Promotion Hospitals
Study Factors Organization

Mean+S.D. Level of Mean+S.D. Level of Mean+S.D. Level of Mean+S.D. Level of

Opinion Opinion Opinion Opinion
Changes in 3.9+0.4 Strongly 3.7+0.4 Strongly 3.3+0.5 Strongly 3.9+0.5 Strongly
Roles and Agree Agree Agree Agree
Responsibilities
Health 3.4+0.6 Strongly 3.9+0.6 Strongly 3.4+0.7 Strongly 3.8+0.6 Strongly
Workforce Agree Agree Agree Agree
Capacity
Performance 4.0+0.6 Strongly 4.2+0.7 Strongly 3.6+0.6 Strongly 3.8+0.6 Strongly
Indicators Agree Agree Agree Agree
(Highest)
Health 3.4+0.6 Strongly 3.6+0.7 Strongly 3.6+0.8 Strongly 3.4+0.7 Strongly
Financing and Agree Agree Agree Agree
Budget
Management
Overall Mean 3.7+0.6 Strongly 3.9+0.6 Strongly 3.5+0.6 Strongly 3.7+0.6 Strongly
Agree Agree Agree Agree

namTenzRlToufsuszauanufain - awiudszanmlinuanuuandgainaiito e
PBIYANINT 4 MIBU WU dwmsifouulas  (p=0.67) axviauanuLANAIVITEAUNITUIANY
UNUNRINAVRIRUILNN MUMAIAK LATMmUe?  ununninAuazasiadelaseainsvesudazniae

TIAWLAMNLANGA1I8E19ABRaF1ATY (p<0.001)  wlnuSunnmiaufinnuseddinia (Table 2)

Table 2 Analysis of Differences in Mean Opinion Scores Among Agencies

Test Results

Aspects
F P-value Summary of Findings
Changes in Roles and Responsibilities 8.4 <0.001 Significant
Health Workforce Capacity 124 <0.001 Significant
Performance Indicators 9.2 <0.001 Significant
Health Financing and Budget Management 24 0.67 Not significant
Namsﬁnmﬁaqmmw WUFN HIRDIMIRBI 1) muu‘%msqmmw (Service Delivery)

ldmnuanseuanuiuiie dudufindeanasany  swaa. Ssaslivinislugdunuidu udinBydainnia
Pudaszniimiisnu (MOU) uazdsasandunaln  dumIauasuuKNdLazIuayAaINT AN
wiatpuImadnidugiunisafiives Sl luszuugsde ﬂﬂi(z}l,l,atﬂ’ﬂ’:lElﬂié&lIiﬂvL&iaﬂ@iaL%a%’{i
@1UNTY Six Building Blocks of Health System 61'\1‘13{ (Non Communicable Diseases (NCDs)) LLRzN1329%
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Figure 1 Integrated Primary Health Care System Provincial Health office & Provincial Administrative Organization Chanthaburi
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ORIGINAL ARTICLE

Treatment Outcomes of Non—-Small Cell Lung Cancer Adenocarcinoma in Locally Advanced and Metastatic

Stages Following EGFR Mutation Testing from Tissue or Plasma Samples

Teerayuth Namkanisorn M.D., M.Sc., Ph.D.
Department of Medicine, Phrapokklao Hospital
Received: March 2, 2026 Revised: March 27, 2026 Accepted: Apirl 10, 2026

ABSTRACT

BACKGROUND: Lung cancer is a leading cause of mortality in Thailand. EGFR mutation testing plays a
crucial role in guiding targeted therapy selection. However, prolonged turnaround times remain a barrier to
timely treatment access.

OBJECTIVE: This study aimed to evaluate 1) Lean process optimization for EGFR mutation testing,
2) access to targeted therapy among lung cancer patients, and 3) treatment outcomes by comparing overall
survival (OS) and progression-free survival (PFS) between mutation-positive and mutation-negative groups.
METHODS: This mixed-methods study was conducted in two phases. Phase one involved in-depth interviews
with the head of the genomics laboratory staff, integrated with Lean process optimization to reduce testing
turnaround times. Phase two comprised a retrospective analysis of lung cancer patients treated at the
Prapokklao Cancer Center of Excellence, Prapokklao Hospital, between February 2021 and July 2022. EGFR
mutation testing was performed on tissue and plasma samples. Patients were classified by mutation status,
and OS and PFS were compared using the Kaplan—Meier method and Log-Rank test.

RESULTS: Lean implementation reduced turnaround times from 21 to 6.1 days for tissue and from 14 to 2
days for plasma. Among 203 patients (60.6% male; 39.4% Stage 1lIB, 60.6% Stage 1V), EGFR mutations
were detected in 57 cases (28.1%), predominantly Ex19Del, L858R, and Ex20Ins. Female sex was
significantly associated with mutation-positive status (p<0.001). Of the mutation-positive patients, 73.7%
(42/57) accessed targeted therapy within a mean of 33 days. The mutation-positive group showed
significantly longer median OS (531 vs. 183 days) and median PFS (149 vs. 98 days) compared with the
mutation-negative group.

CONCLUSION: Lean optimization of EGFR mutation testing substantially reduced turnaround times, enabling
faster access to targeted therapy and improved survival outcomes, offering a practical model for cancer care
in public.

KEYWORDS: lung cancer, EGFR mutation, targeted therapy, laboratory management, lean methodology

Thaiclinicaltrials.org number, TCTR202604 17006
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Table 1 Baseline Characteristics of Patients According to Survival Status

variable Alive (n=25) Death (n=178) p-value
n (%) n (%)
Age (Yr) MeantSD 65.619.8 64.6£12.0 0.40
Sex
Male 13 (6.4) 110 (54.2) 0.35
Female 12 (5.9) 68 (33.5)
Specimen type
FFPE tissue 11 (5.4) 98 (48.3) 0.30
Plasma 14 (6.9) 80 (39.4)
Stage
Stage Il B 14 (6.9) 57 (28.1) 0.019
Stage IV 11 (5.4) 121 (59.6)

NANIIATIINLNA yﬁuﬁfmaaﬁu EGFR 311431
57 7 dardusasas 28.1 Im@i’nm%amiﬂmﬁﬁuﬁ:

maaﬁuﬁwumnﬁqﬂ 3 duGUWIN bewA Ex19Del
Exon21L858R L8z Ex 20 Ins

Table 2 Association between EGFR Mutation and Disease Stage

Status p-value
Result
Alive Death
No mutation detected n (%) 17 (8.4) 129 (63.5) 0.64
EGFR : Ex19Del 4 (2.0) 24 (11.8) 0.76
EGFR : Ex20Ins 0 3(1.5) 1.00
EGFR : L858R 3(1.5) 17 (8.4) 0.72
EGFR : L858R+T790M 1(0.5) 0 0.12
EGFR : L861Q 0 1(0.5) 1.00
EGFR : S768I+G719X 0 2 (1.0) 1.00
EGFR : S768I1+L858R 0 2(1.0) 1.00
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Table 3 Treatment Modalities Stratified by EGFR Mutation Status

Type of Treatment EGFR Mutation No Mutation (n=146) p-value
(n=57)

Targeted therapy (TKIl), n (%)

Erlotinib 41 (71.9) 2 (1.4) 0.00

Osimertinib 1(1.8) 0 0.11
Chemotherapy (1st line), n (%)

Carboplatin and Paclitaxel 6 (10.5) 24 (16.4) 0.27

Carboplatin and Gemcitabine 15 (26.3) 47 (32.2) 0.19
Chemotherapy (2nd line), n (%)

Docetaxel 9 (15.8) 21 (14.4) 0.80

Gemcitabine 1(1.8) 0 0.11
Radiation therapy 23 (40.3) 59 (40.4) 0.99
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320NVl Paclitaxel &1 Carboplatin 374NV 8"
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Table 4 Median Survival Time and Progression Free Survival. According to EGFR Mutation Status.

No EGFR EGFR mutation (n=57) p-value
mutation (n=146)
Median Survival Time (day) 183 (95% Cl 114.58-251.42) 531 (95% Cl 416.60-645.41) 0.040
Progression-Free Survival (day) 98 (95% Cl 46.92-149.08) 337 (95% Cl 259.74-414.26) 0.001
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Figure 1 Kaplan—Meier Curve for Overall Survival according to EGFR Mutation Status.
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Figure 2 Kaplan—Meier Curve for Progression-Free Survival according to EGFR Mutation Status
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