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Menopausal symptoms and work productivity loss among nurses
in a hospital in Bangkok

Pakanaporn Chongchitpaisan’, Pornchai Sithisarankul?, Thanapoom Rattananupong’
Department of Preventive and Social Medicine, Faculty of Medicine, Chulalongkorn University

Abstract

Menopause is an inevitable phase in women’s lives, often affecting daily routines and
professional roles. This study examines the association of menopausal symptoms and work
productivity loss among nurses in one of hospitals in Bangkok. This census-based, cross-sectional
study examined nurses aged 45-60. Questionnaires were used to collect the Menopausal
symptoms using the Menopausal Rating Scale (MRS), categorized into no/little, mild, moderate,
and severe symptoms. While work productivity loss was measured using the Work Productivity
and Activity Impairment: General Health (WPAI: GH) questionnaire. Multiple logistic regressions
analyzed factors linked to menopausal symptoms, Mutiple linear regressions assessed their
relationship to work productivity loss. A total of 182 responses were collected. The overall
prevalence of menopausal symptoms among nurses in this study was 74.2%. In terms of severity,
the frequencies and percentages for no/little, mild, moderate, and severe symptoms were
25.8%, 20.9%, 35.7%, and 17.6%, respectively. The top three symptoms reported were muscle/
joint discomfort, physical and mental exhaustion, and sleep problems. Alcohol use was found
to be significantly associated with menopausal symptoms, aOR 3.65 (95% Cl 1.03-12.94). The
means and standard deviations for percentages of absenteeism, presenteeism, and overall work
impairment were 1.13 (6.99), 28.52 (20.18), and 29.00 (20.85), respectively. Severe menopausal
symptoms were significantly associated with percent presenteeism and overall work impairment,
with adjusted mean differences of 20.84 percentage point (pp) (95% Cl 11.10-30.59) and 20.49
pp (95% Cl 10.39-30.58), compared to no/little symptoms (The associations of menopausal
symptoms and work productivity loss, presenteeism and overall work impairment, found in this
study were consistent with prior studies). Mean differences in percentage of presenteeism and
overall work impairment increased with symptom severity; however, the results were not
statistically significant. Findings in this study suggest that nurses with severe symptoms should
be identified, supported, and provided with appropriate interventions or treatments to prevent
costs from health-related productivity loss. And early retirement increase work productivity and
hospital quality service in the future.

Keywords: menopause; menopausal symptoms; work productivity loss; nurses
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Introduction

The National Statistical Office of
Thailand reported that the working population,
aged 18 to 65, was 45 million, accounting for
68 percent of the Thai population in 2022".
This demographic will soon transition into the
aging population, as Thailand has already
become an aging society. Therefore, the
prevention and promotion of health and
wellness should begin as early as possible to
help the aging population maintain their
health in the future.

The female population was reported
to be 23 million, with half of them between
the ages of 45 and 65. This group is experiencing
the menopausal transition or entering the
postmenopausal stage. The stages of
menstruation in females can be divided into
three phases: premenopausal, perimenopausal,
and postmenopausal. The premenopausal
stage begins with the onset of the menstrual
cycle and lasts until the perimenopausal stage.
The perimenopausal stage is characterized by
iregular menstruation, with cycle variations
of seven or more days. The postmenopausal
stage is defined by the absence of menstruation
for at least 12 consecutive months. During the
menopausal transition, individuals may
experience symptoms such as hot flashes,
night sweats, faticue, mood instability, anxiety,
difficulty concentrating, and insomnia.
Additionally, this population is reported to
have a higher risk of osteoporosis, Alzheimer’s
disease, and cardiovascular diseases.

A high level of follicle-stimulating

hormone (FSH) can aid in the diagnosis of

J Med Health Sci Vol.32 No.1 April 2025

menopause; however, FSH levels can fluctuate.
Therefore, diagnosis is primarily based on a
patient’s history, including symptoms and the
absence of menstruation, while ruling out
other potential conditions. Menopausal
symptoms can be influenced by various
factors, including body mass index (BMI),
smoking, alcohol consumption, dieting
behaviors, exercise habits, reproductive
history, socioeconomic status, and work
environment. Menopausal symptoms can
inevitably impact both daily life and work life,
as they may last for 10 to 15 years. This makes
menopause one of the health conditions that
significantly affects the female population
aged 45 and older.

Previous studies reported a negative
association between menopausal symptoms
and work. Menopausal symptoms were found
to be associated with decreased work
productivity’, decreased job satisfaction,
decreased work engagement, greater intention
to leave®, increased risk of absenteeism®, and
increased presenteeism”°. Work productivity
is the outcome of work efficiency, considering
both input and output. From an organizational
perspective, productivity loss represents an
indirect cost resulting from workers’ health
problems, manifesting in two forms:
absenteeism and presenteeism. Absenteeism
occurs when workers do not report to work,
while presenteeism refers to workers being
present but not performing their tasks
efficiently. Absenteeism can be influenced by
factors such as health problems, family issues,

and unsatisfactory work conditions. In contrast,




presenteeism can be affected by work-life
balance, family socioeconomic status, health
status, specialized job tasks, evaluation
systems at work, rewards, and work-related
stress.

Nurses are a vital part of hospital
personnel and form the core of the hospital
workforce. According to the 2023 annual
report on health personnel data from the
Strategy and Planning Division, Office of the
Permanent Secretary, Ministry of Public Health,
nurses represent the largest proportion of
healthcare staff, accounting for 53.9%. They
care for patients, perform medical procedures,
and provide essential advice and information
to both patients and their families. Nurses
require a wide range of skills to fulfill their
duties, as many are also involved in
administrative, management, and academic
responsibilities. The work performance of
nurses can significantly influence the quality
of care provided by the hospital. Productivity
loss among nurses can lead to serious
consequences, including medical errors and
even patient death. Most nurses in Thailand
are female, and therefore, they will undergo
the menopausal transition and experience
menopausal symptoms like other women in
other jobs.

Previous studies have found that a
higsher proportion of nurses experience
menopausal symptoms compared to the
general population in China and the United
States’. A cross-sectional study of nurses in
Japan also reported an association between

menopausal symptoms and increased job

stress®. Nurses experiencing menopausal
symptoms also reported feelings of anxiety,
lack of confidence, and indecision when
performing medical procedures, which led to
difficulty concentrating and interruptions in
their work®. Despite prior research on
menopausal symptoms and work productivity
loss, variations in general and workplace
culture may yield different findings. To address
this issue and provide appropriate support,
this study examines the association between
menopausal symptoms and work productivity

loss among nurses in a Thai hospital.

Materials and methods

This is a cross-sectional analytical
study conducted in a hospital in Bangkok
during April to November 2024. Ethical
approval was granted by Nopparat Rajathanee
hospital (COA 11/2567).

Participants in this study were
registered nurses aged 45 to 60 years old, or
those with a history of bilateral oophorectomy,
radiation therapy, or chemotherapy. The
exclusion criteria included those on leave at
the time of data collection. This census-based
study included a total of 210 registered nurses
in this hospital. The Google Form link to the
questionnaire was distributed by the head
nurses of each department. Study details and
informed consent were provided on the first
page. The questionnaire used in this study was
divided into three parts. The first part included
questions about demographic information,
obstetrics and gynecological history, and

occupational information. The second part
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consisted of the Thai version of Menopause
Rating Scale (MRS) questionnaire. The third
part featured the Thai version of Work
Productivity and Activity Impairment: General
Health (WPAI: GH) questionnaire.

The Menopause Rating Scale (MRS) is
a questionnaire developed in the 1990s and
validated by Heinemann et al. in 2004". It
assesses the severity of menopausal symptoms
on a scale from 0 (no symptoms) to 4 (very
severe symptoms) across three dimensions:
psychological, vasomotor, and urogenital. The
MRS questionnaire was translated and tested
for content validity and reliability by Yotaka
et al'’. The Thai version of the MRS achieved
a Cronbach’s alpha coefficient of 0.85. The
results from the questionnaire are scores that
can be categorized into four groups: 0-4 scores
for no or minimal symptoms, 5-8 for mild
symptoms, 9-16 for moderate symptoms, and
17 or higher for severe symptoms. In the
analysis of the prevalence of nurses with
menopausal symptoms and associated factors,
participants will be grouped into two categories:
those with no or minimal symptoms and those
with mild, moderate, or severe symptoms
combined. In the analysis of the association
between menopausal symptoms and work
productivity loss, participants will be
categorized into the four original groups.

The WPAI: GH questionnaire was
translated into Thai by the Reilly Association'”.
The first three questions assessed hours spent
working, hours absent due to health problems,
and hours absent for reasons other than health

problems. The fourth and fifth questions used
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an ordinal scale (0 to 10) to evaluate the
impact of health problems on work life and
daily life. This study assessed content validity
using the Index of Item Objective Congruence
(I00), with each question yielding a score of
over 0.5. Reliability was tested through a pilot
study, resulting in an intraclass correlation
coefficient (ICC) of 0.98. The results can be
calculated and expressed as absenteeism,
presenteeism, overall work impairment, and
activity impairment. This study will focus on
the first three values. The scores are converted
into percentages by multiplying by 100.

- Absenteeism = Question 1 /
(Question 1 + Question 3)

- Presenteeism = Question 4 / 10

- Overall work impairment =
Question 1 / (Question 1 + Question 3) +
[(1 - (Question 1 / Question 1 + Question 3)) x
(Question 4 / 10)] = Absenteeism +
[(1 — Absenteeism) x Presenteeism]

Participant data were collected and
stored anonymously. Data analysis was
conducted using STATA SE version 18.0 (STATA
Corp. LLC, College Station, TX, USA). Descriptive
statistics included frequencies and percentages
for qualitative data, and means or medians
with standard deviations or interquartile range
for quantitative data. Monthly income was
categorized into two groups based on records
from the Office of the Civil Service Commission:
normal (15,050 - 43,600 Bath) and above
normal (> 43,600 Bath). Logistic regression
assessed the bivariate relationship between
menopausal symptoms and other factors;

multiple logistic regression with backward




stepwise selection identified associated
factors. An exploratory model was applied to
multiple logistic regression. Factors with a
p-value < 0.25 and those identified in the
literature as associated with menopausal
symptoms were included in the model. A
sensitivity analysis was conducted to evaluate
the potential misclassification of menopause.
Linear regression analyzed bivariate relationships
between work productivity loss and related

Table 1 Demographic characteristics (n=182)

factors, while multiple linear regression,
utilizing an explanatory model, explored the
association of menopausal symptoms and
productivity loss. Multicollinearity was
assessed through correlation and variance
inflation factors (VIF). Variables with a
correlation higher than 0.7 or with VIF higher
than 10 were considered high risk for
multicollinearity and were removed from the

model.

Variables

Frequency (%)

Age (years), mean (SD)
BMI (kg/m?), median (Quartile 1, Quartile 3)
Marital status
Married
Single/divorced/separated
Chronic disease
Denied chronic disease
Having chronic diseases
Alcohol
Denied alcohol use
Alcohol use
Smoking
Denied smoking
Exercise
No exercise
Occasionally/regularly exercise
Age of menarche (years), mean (SD)
Reproductive history
Denied childbirth history
Childbirth history

55.03 (4.79)
25.04 (22.19, 27.34)

109 (59.89)
73 (40.11)

90 (49.45)
92 (50.55)

153 (84.07)
29 (15.93)

182 (100.00)

65 (35.71)

117 (64.29)

13.70 (1.71)

73 (40.11)
109 (59.89)
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Table 1 Continued

Variables Frequency (%)
Hormone use history
Denied hormone use 144 (79.12)
Hormone use 38 (20.88)
Bilateral oophorectomy history
Denied 164 (90.11)
Bilateral oophorectomy 18 (9.89)

Chemotherapy or radiation treatment history
Denied 181 (99.45)
Chemotherapy or radiation history 1(0.55)

Menopausal stages

Premenopause 94 (51.65)

Perimenopause 7 (3.85)

Postmenopause 81 (44.51)
Department

Out-patient department (OPD) 88 (48.35)

In-patient department (IPD) 82 (45.05)

Management/academic 12 (6.59)
Shift work

No 122 (67.03)

Yes 60 (32.97)
Weekly working hour (hours), mean (SD) 44.64 (18.65)
Income (Bath/month), mean (SD) 56,645.91 (27,941.33)

Workplace environment

High temperature 23 (12.64)
Poor ventilation 88 (48.35)
Inefficient or inappropriate utilizations 44 (24.18)
Inflexible working hours 89 (48.90)
Working under stress 144 (79.12)
Results collected, resulting in a response rate of

Out of 210 nurses meeting the 86.7%. Participants with missing data were

inclusion criteria, a total of 182 responses were contacted for confirmation and completion
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of the data. Participants’ demographic
information is presented in Table 1. The
chronic diseases reported included
dyslipidemia, hypertension, diabetes mellitus,
allergic rhinitis, thyroid disease, cardiovascular
disease, musculoskeletal disease, and
depression; with dyslipidemia, hypertension,
and diabetes mellitus ranking as the top three.
Hormone use was history of hormone use in
the past, for contraceptive purposes in both
oral and intramuscular form (81.6%), treatment
of menopausal symptoms in oral and gel form
(15.8%), and treatment of other conditions in
oral form (2.6%). A total of 49 out of 57
departments participated. The work
characteristics of each department were
categorized as outpatient, inpatient, or

management/academic roles.

In this study, the prevalence of nurses
with menopausal symptoms was found to be
74.2%. The overall mean MRS score was 10.23
(SD = 7.57). When dividing menopausal
severity into four groups, the frequencies and
percentages for each group were 47 (25.8%),
38(20.9%), 65 (35.7%), and 32 (17.6%). Means
and standard deviations of each question in
the MRS questionnaire are presented in Table
2, showing top three symptoms are muscle/
joint discomfort, physical and mental
exhaustion, and sleep problems. The highest
overall mean for each dimension of
menopausal symptoms was vasomotor
symptoms (mean score 4.01, SD 2.89),
followed by psychological (mean score 3.78,
SD 3.24) and genitourinary symptoms (mean
score 2.44, SD 2.73).

Table 2 Means and standard deviations of each menopausal symptoms score from MRS

questionnaire

Menopausal symptoms Mean score Standard deviation Max, Min score
Hot flashes, sweating 0.77 0.92 4,0
Heart discomfort 0.51 0.73 3,0
Sleep problems 1.25 117 4,0
Depressive mood 0.81 0.93 4,0
Irritability 1.00 0.96 4,0
Anxiety 0.70 0.83 3,0
Physical and mental exhaustion 1.27 0.96 4,0
Sexual problems 0.88 1.11 4,0
Bladder problems 0.72 1.00 4,0
Dryness of vagina 0.84 1.08 4,0
Muscle or joint discomfort 1.48 1.10 4,0
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The results of the analysis of factors
associated with menopausal symptoms are
presented in Table 3. In the bivariate analysis,
BMI, presence of chronic diseases, alcohol use,
exercise, postmenopausal status, working
more than 40 hours per week, high workplace
temperatures, and poor ventilation were
found to be associated with menopausal
symptoms (p-value < 0.25). In the multivariate
analysis, which included BMI, presence of

chronic diseases, alcohol use, exercise, history

of bilateral oophorectomy, menopausal stage,
weekly working hours, monthly income, high
temperature, poor ventilation, and working
under stress, only alcohol use was significantly
associated with menopausal symptoms.
Participants with a history of alcohol use had
3.7 times higher odds of experiencing
menopausal symptoms compared to those
who did not use alcohol, adjusted odds ratio
[aOR] = 3.649, 95% Cl: 1.029-12.943, p-value
< 0.05.

Table 3 Menopausal symptoms and associated factors

Demographic characteristics Menopausal symptoms Crude OR Adjusted OR
No Yes (95% ClI) (95% ClI)
(n=47),  (n=135),
n (%) n (%)
Age (years), mean (SD) 55.43 (5.06) 54.89 (4.71)  0.976 (0.909-1.047) -
Body mass index (BMI)
Underweight and Normal 21 (44.68) 40 (29.63) Ref Ref
(<23.0 kg/m?)
Overweight and obese 26 (55.32)  95(70.37)  1.918(0.968,3.799)  1.980 (0.979, 4.003)
(223.0 kg/m?)
Marital status
Married 30 (63.83) 79 (58.52) Ref -
Single/divorced/separated 17 (36.17) 56 (41.48) 1.251 (0.629, 2.485)
Chronic disease
Denied chronic disease 27 (57.45) 63 (46.67) Ref -
Having chronic diseases 20 (42.55) 72 (53.33) 1.543 (0.789, 3.015)
Alcohol
Denied alcohol use 44 (93.62) 109 (80.74) Ref Ref
Alcohol use 3 (6.38) 26 (19.26)  3.498 (1.007, 12.154)  3.649 (1.029, 12.943)
Exercise
No exercise 35 (74.47) 82 (60.74) Ref -
Occasionally/regularly exercise 12 (25.53)  53(39.26)  1.885(0.898, 3.955)
Age of menarche (years), mean (SD) 13.57 (1.69) 13.74 (1.72)  1.059 (0.869, 1.291) =
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Table 3 Continued

Demographic characteristics Menopausal symptoms Crude OR Adjusted OR
No Yes (95% CI) (95% CI)
(n=47), (n=135),
n (%) n (%)

Reproductive history
Denied childbirth history 19 (40.43) 54 (40.00) Ref -
Childbirth history 28 (59.57) 81 (60.00) 1.017 (0.517, 2.002)

Hormone use history
Denied hormone use 39(82.98) 105 (77.78) Ref -
Hormone use 8(17.02) 30 (22.22) 1.393 (0.588, 3.298)

Bilateral oophorectomy history

Denied 41(87.23) 123 (91.11) Ref -
Bilateral oophorectomy 6 (12.77) 12 (8.89) 0.666 (0.235, 1.889)

Menopausal stages
Premenopause 28 (59.57) 66 (48.89) Ref -
Perimenopause 2 (4.26) 5(3.70) 1.061 (0.194, 5.796)
Postmenopause 17 (36.17) 64 (47.41)  1.597 (0.798, 3.196)

Department
Out-patient department (OPD) 23(48.94)  65(48.15) Ref -
In-patient department (IPD) 22 (46.81)  60(44.44)  0.965(0.488, 1.908)
Management/academic 2 (4.26) 10 (7.41) 1.769 (0.360, 8.684)

Shift work
No 33 (70.21) 89 (65.93) Ref =
Yes 14 (29.79) 46 (34.07) 1.218 (0.593, 2.501)

Weekly working hours
< 40 hours 30 (63.83) 73 (54.07) Ref =
> 40 hours 17 (36.17) 62 (45.93) 1.498 (0.755, 2.972)
Monthly income (Baht)
> 43,600 40 (85.11) 114 (84.44) Ref
15,050 - 43,600 7(14.89) 21 (15.56) 1.052 (0.416, 2.663) =
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Table 3 Continued

Demographic characteristics Menopausal symptoms Crude OR Adjusted OR
No Yes (95% CI) (95% CI)
(n=47), (n=135),
n (%) n (%)
Workplace environment
High temperature 2 (4.26) 21(15.56) 4.145(0.933, 18.406)  3.882 (0.859, 17.544)
Poor ventilation 17 (36.17) 71 (52.59) 1.957 (0.987, 3.881)
Inefficient or inappropriate 14 (29.79) 30(22.22)  0.673(0.319, 1.419) -
utilizations
Inflexible working hours 22 (46.81)  67(49.63)  1.119(0.575, 2.176) -
Working under stress 32 (68.09) 112(82.96) 2.282(1.067, 4.880) -

To evaluate a potential misclassification
of menopause, a sensitivity analysis was
conducted by adjusting the cutoff score for
defining menopausal symptoms. Participants
with scores of 4 or lower were initially
classified as having no menopausal symptoms.
The sensitivity analysis raised the cutoff to 6
or lower to minimize misclassification, aligning
with MRS development findings, which
reported a mean score of 7.2 (SD = 6.0) in
Asian populations. The results of this sensitivity
analysis identified several factors associated
with menopausal symptoms, including alcohol
use, postmenopausal stage, high-temperature
work environments, and working under stress.
The adjusted odds ratios (aOR) and 95%
confidence intervals (Cl) were as follows:
alcohol use (n=29, aOR 4.638, 95% Cl: 1.232,
17.467), postmenopausal stage (n=81, aOR
2.521,95% Cl: 1.218, 5.216), high temperature
(n=23, aOR 6.184, 95% Cl: 1.253, 30.530), and
working under stress (n=144, aOR 2.923, 95%
Cl: 1.312, 6.508).
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The means and standard deviations
of percent absenteeism for participants with
no/little symptoms, mild symptoms, moderate
symptoms, and severe symptoms were 2.08%
(SD = 12.51), 0.00% (SD = 0.00), 0.89% (SD =
4.09), and 1.56% (SD = 3.89), respectively. The
means and standard deviations of percent
presenteeism for these groups were 21.70%
(SD = 18.45), 25.26% (SD = 18.56), 28.31%
(SD = 17.64), and 42.81% (SD = 22.89),
respectively. The means and standard
deviations of percent overall work impairment
were 22.45% (SD = 20.22), 25.26% (SD = 18.56),
28.81% (SD = 18.18), and 43.43% (SD = 23.27),
respectively. The means of percent
presenteeism and overall work impairment
increased with the severity of menopausal
symptoms; however, this trend was not
observed for percent absenteeism.

In the bivariate analysis, the only
variable showing a significant difference in
absenteeism percentage was working under

stress, with a mean difference of 1.422




percentage point (pp) (95% Cl: 0.131, 2.713).
Both presenteeism and overall work
impairment were significantly associated with
severe menopausal symptoms, with mean
differences of 21.110 pp (95% Cl: 12.496,
29.725) and 20.980 pp (95% Cl: 12.044, 29.917),
respectively, as well as with working under
stress, with mean differences of 12.427 pp
(95% Cl: 5.378, 19.476) and 13.033 pp (95%
Cl: 5.756, 20.309), respectively. In the
multivariate analysis, significant associations
were observed between working under stress
and percent presenteeism and overall work
impairment, with adjusted mean differences
of 8.841 pp (95% Cl: 1.221, 16.462) and 9.255
pp (95% Cl: 1.358, 17.152), respectively. Tables
4 present associations between menopausal
symptoms and percentages of absenteeism,
presenteeism, and overall work impairment.

The explanatory model in the multivariate

analysis investigates the association between
menopausal symptoms and percent
absenteeism, presenteeism, and overall work
impairment while adjusting for age, BMI,
marital status, underlying diseases, alcohol
use, exercise, reproductive history, department,
shift work, weekly working hours, monthly
income, high temperature, poor ventilation,
inappropriate utilizations, inflexible working
hours, and working under stress. This study
found that severe menopausal symptoms
were associated with higher mean percentages
of presenteeism and overall work impairment
compared to no/little symptoms, after adjusting
for other factors. The mean differences and
95% confidence intervals for percent
presenteeism and overall work impairment
were 20.844 pp (95% Cl: 11.098, 30.588) and
20.484 pp (95% Cl: 10.386, 30.584), respectively,
with both having a p-value of < 0.05.

Table 4 Associations of menopausal symptoms severity and percent absenteeism, presenteeism,

and overall work impairment

Demographic Adjusted mean
characteristics

absenteeism

difference in percent

Adjusted mean
difference in percent
presenteeism

Adjusted mean
difference in
percent overall work

(95% CI) (95% CI) impairment
(95% CI)
No/little symptoms Ref Ref Ref

Mild symptoms
Moderate symptoms

Severe symptoms

-1.900 (-4.787, 0.986)
-2.058 (-6.579, 2.463)
-1.007 (-5.422, 3.406)

2.510 (-6.021, 11.042) 1.797 (-7.045, 10.638)

5.261 (-2.475, 12.997) 4.734 (-3.283, 12.752)

20.844 (11.098, 30.588) 20.484 (10.386, 30.584)

Note: All units of adjusted mean difference are in percentage points.
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Table 5 presents the associations
between each dimension of menopausal
symptoms and percent absenteeism,
presenteeism, and overall work impairment.
Higher scores in all three dimensions were

associated with increased percent presenteeism

and overall work impairment, with vasomotor
symptoms showing the highest mean
difference, followed by psychological and
urogenital symptoms. However, no association
were observed in all three dimensions and

percent absenteeism.

Table 5 Associations of menopausal symptoms dimensions and percent absenteeism,

presenteeism, and overall work impairment

Dimensions Adjusted mean
difference in percent
absenteeism®

(95% ClI)

difference in percent

Adjusted mean Adjusted mean
difference in percent
overall work impairment®

(95% ClI)

presenteeism®
(95% CI)

Psychological (Q4,5,6,7) -0.032 (-0.358, 0.294)

Vasomotor (Q1,2,3,11) -0.055 (-0.539, 0.429)

Urogenital (Q8,9,10) 0.033 (-0.268, 0.335)

2.569 (1.612, 3.527) 2.559 (1.565, 3.554)

2.608 (1.499, 3.716) 2.598 (1.449, 3.747)

1.824 (0.621, 3.027) 1.854 (0.611, 3.097)

Note: All units of adjusted mean difference are in percentage points.

Discussion

In this study, it was found that having
severe menopausal symptoms and working
under stress are significantly associated with
higher percentage of presenteeism and overall
work impairment. However, no association was
observed between menopausal symptoms
and percentage of absenteeism.

Prior studies have similar findings,
suggesting that menopausal symptoms are

4,13

negatively associated with work ability™ "~ and

increases presenteeism and overall work

impairment™ '

. One study found that having
menopausal symptoms affect work motivation,
commitment, and increase the intention to
leave®. Discomfort at work, particularly hot
flashes, can be difficult to cope with.

Participants in a previous study reported that
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hot flashes affected their self-confidence®
and were challenging to manage. Insufficient
or poor-quality sleep can also impair
concentration and lead to physical or mental
exhaustion, but may not be a sufficient reason
to take leave’. This may explain the highest
mean differences of vasomotor symptoms
observed in percent presenteeism and overall
work impairment in this study. Possible
explanations for the association between
menopausal symptoms and percent
presenteeism and overall work impairment,
but not absenteeism, include symptoms not
being severe enough to warrant absence,
misalignment between symptom occurrence
and data collection, and the month-long work
schedule of nurses, which makes it difficult to

find suitable substitutes for leave. The




association between stress, menopausal
symptoms, and work productivity loss remains
unclear, as stress was significantly associated
with percent presenteeism, overall work
impairment, and menopausal symptoms in
the sensitivity analysis, suggesting a potential
confounding effect.

The differences found in sensitivity
analysis strengthened the association between
alcohol use and menopausal symptoms.
Alcohol may increase the level of estradiol,
leading to peripheral vasodilatation and core
temperature alteration resulted in severe
vasomotor symptoms, and disrupt hormonal
balance. Alcohol depresses central nervous
system, and therefore decreases sensitivity to
touch, and reduce blood flow to genitalia,
resulted in decreased libido and arousal.
Heavy alcohol drinking also lead to sleep
disturbance and exacerbate preexisting sleep
disorders™. Other factors, working in high
temperature and working under stress, were
align with prior study'®, which participants
reported that these factors exacerbate their
menopausal symptoms. High temperature can
make hot flashes worse.

This study found the prevalence of
menopausal symptoms among nurses to be
74.2%. In comparison, a study conducted in
Bangkok reported a prevalence of menopausal
symptoms to be 31.7%', and a recent study
in Japan using the MRS, with a cutoff score of
5 or higher for menopausal symptoms,
reported a prevalence of 58.1%". Studies in
India, Ethiopia, and Nepal found prevalence
rates of 75.60%, 89.9%, and 96.9%,

respectively'”*. This differs from the findings
of this study, which may be explained by
variations in regional and lifestyle factors,
working culture, or workplace environment.
This study has several limitations. First,
due to its cross-sectional design, it cannot
establish a clear causal relationship between
menopausal symptoms and work productivity
loss. Recall bias was inevitable; however, the
WPAI: GH, with a recall period of seven days,
was selected to minimize it. A cohort study in
the future would be valuable for clarifying this
potential causal link. Second, the study was
conducted in a single hospital, which limits
the generalizability of the findings to other
hospitals. Future research in a multi-center
setting across different hospital levels could
provide a more comprehensive view of
menopausal symptoms and work productivity
loss among nurses nationwide. Additionally,
this study used only the MRS questionnaire
to define menopausal symptoms, which
cannot entirely rule out the presence of other
illnesses. While menopausal diagnosis is
generally based on menstrual history and
symptom reporting, the potential for
misclassification, though minimal, remains. In
this study, mean differences in the percentages
of presenteeism and overall work impairment
increased with symptom severity; however,
the results were not statistically significant,
possibly due to the limited sample size. A
future study with a larger sample may provide
clearer insights. Fourth, some variables, such
as high temperature and stress, were not

assessed using validated tools, which may
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introduce information bias. Future studies
using validated tools to measure stress and
accurate temperature measurements could
help miticate this bias. One strength of this
study is its high response rate, making it a good
representation of the studied hospital.
Additionally, the tools used in this study, the
MRS and WPAI: GH questionnaire, were
validated and tested for reliability.

Nurses with severe menopausal
symptoms should be identified, supported,
and provided with appropriate interventions
or treatments by physicians, supervisors, and
colleagues to prevent indirect costs from
health-related productivity loss. Developing
programs or policies that offer accessible
treatment options and support, such as stress
management training or flexible working hours,
could be highly beneficial. Such initiatives are
essential for preventing productivity loss,
enhancing work performance, reducing early
retirement among experienced staff, and
ensuring the hospital continues to provide

high-quality care.

Conclusions

This study found that nurses with
severe menopausal symptoms were
significantly associated with higher percentage
of presenteeism and overall work impairment.
The prevalence of menopausal symptoms
among nurses was 74.2%, with 17.6%
experiencing severe symptoms. Alcohol use
was found to be significantly associated with

having menopausal symptoms.
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Antioxidant activity and phytochemical of agricultural waste
from Cannabis sativa
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Abstract

Oxidative stress is a case of several diseases such as cancer, Alzheimer’s disease,
neuroinflammation and neurodegenerative diseases. The plant is an antioxidant agent that can
inhibit the oxidative stress. Therefore, this study aimed to analyze the chemical composition
and evaluate the antioxidant activity of waste parts from the Peanut Butter Breath strain, leaves,
twig, roots, and stems. The results showed that cannabis leaves yielded the highest extract at
6.37% and exhibited the strongest antioxidant activity using DPPH and ABTS assays, with the
IC, values of 149.81 pg/mL and 39.06 pyg/mL, respectively. Moreover, cannabis leaves contained
the highest total phenolic compounds and total flavonoids with values of 83.44 mg GAE/g
extract and 75.79 mg QE/g extract, respectively. Chemical composition analysis using gas
chromatography mass spectrometry (GCMS) revealed a diversity of compounds in different plant
parts. High levels of tetrahydrocannabinol (THC) and cannabinol (CBN) were found in leaves,
while roots contained high amounts of triterpenes and sterols such as friedelan-3-one and
friedelanol. This study highlights the potential of cannabis waste, particularly leaves, for
development into antioxidant-rich products with possible applications in the pharmaceutical,
cosmetic, and dietary supplement industries. Furthermore, utilizing cannabis waste aligns with
the circular economy concept, adding value to agricultural byproducts and reducing environmental
impact. However, further research on the safety and efficacy of extracts from various cannabis
parts in real-world applications is necessary to develop high-quality and safe products for
consumers.

Keywords: Cannabis sativa; phytochemical; antioxidant activity; agricultural waste; gas chromatography
mass spectrometry
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Table 1 Extraction weight and % yield of several part from C. sativa

Part of plant Wet sample (g) Extract (g) % Yield
Leaves 10.02 0.6383 6.37
Twig 10.01 0.3550 3.55
Stem 10.04 0.3024 3.01
Root 10.01 0.3764 3.76
Sy a a o w
qNSATUBYYADHTY 149(315.21+1.88 pg/mL) e (354.23+1.15 ug/mL)

MNMIMARUAVBIUEYYABasTHY T
DPPH assay WUdﬂTULLaﬁqqm%‘qqqm (IC, = 149.81
pg/ml) S838311AD A9 (329.28+2.83 ug/mL)
a6 (676.15+6.72 ug/mL) wawsn (769.22+1.84
pg/mL) MINAAU LagId ABTS assay WUI1
IUEQJJ\WNLEEIGNQVI%‘QQ:EM (i€, = 39.06 pg/mL)
1PEdAIAINIE@IUDUS DYNTALAU T98INIAD

WazsIN (372.50+4.34 pg/mL) muaau saluds
lonnaoufie3s FRAP wudn FRAP aglutna
16.77 89 35.18 mmol Fe?/100 g extract
alufiauanansalunissmdindnlduindian
usiaglsfnunuinlufiquidnueyyadaszaan
uAdaNINaNTNIMIIY trolox aeneiiedndny
Fauanslunsnsil 2 (Table 2)

Table 2 Antioxidant activities of several part from C. sativa

DPPH; IC ABTS; IC FRAP value
Part of plant & B o
(pg/mL) (pg/mL) (mmol Fe™/100 g extract)

Leaves 149.81+2.67° 39.06+0.31° 35.18+1.59"
Twig 329.28+2.83° 315.21+1.88° 20.77+0.53°
Stem 676.15+6.72° 350.23+1.15" 18.16+0.83°
Root 769.22+1.84° 372.50+4.34° 16.77+1.13
Trolox 4.50+0.04° 5.55+0.02° 470.92+2.31°

Note The differences letter is comparison of differences part of C. sativa at p<0.05. The letter indicated the ranking

of high values followed by a, b, ¢, and d, respectively.
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Figure 1 Total phenolic (A) and total flavonoid (B) contents of several part from C. sativa. The

differences letter is comparison of differences part of C. sativa at p<0.05. The letter indicated

the ranking of high values followed by a, b, ¢, and d, respectively.
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Figure 2 GCMS chromatogram of leaves, twig, stem and root from C. sativa
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Etiology, risk factors and clinical outcomes of pediatric burn injuries
at King Narai Hospital

Sumitra Chanpeng
Surgery Department, King Narai Hospital

Abstract

Burn injuries are a significant global public health problem, predominantly occurring in
low- to middle-income countries, with children being the highest-risk group. These injuries
impact patients and their families physically, mentally, emotionally, and socially. Additionally,
they affect the growth, development, and quality of life of the patients. The aim of this
retrospective study was to investigate the etiology, risk factors, and clinical outcomes of pediatric
burn injuries at King Narai Hospital. The sample group consisted of pediatric patients aged 0-15
years who were diagnosed with burn injuries and admitted to King Narai Hospital between
October 1, 2017 and September 30, 2023. There were 98 patients enrolled in the study. Data
collection tools included a data recording form, and the data were analyzed using descriptive
statistics and Poisson regression analysis. The research findings showed that 54 patients (55.10%)
were male, and 69 patients (70.40%) were aged 0-5 years. The main cause was scalding in 97
patients (98.98%). The severity level was moderate burn in 85 patients (86.73%), and the depth
of the burn was superficial-partial thickness burn in 57 patients (58.16%). The most common
injury location was the lower extremities, found in 64 patients (65.30%). The average percentage
of total body surface area (% TBSA) was 14.01+11.31. The incidents predominantly occurred as
household accidents in 97 patients (98.98%). A total of 84 patients (85.71%) underwent
debridement surgery. The most common complication was hypovolemic shock, observed in
12 patients (12.24%). This was followed by burn wound infection in 6 patients (6.12%), with no
fatalities reported in the study. The factors significantly associated with complications in pediatric
burn injuries (p<0.05) were patients aged 0-5 years, Total Body Surface Area (TBSA) greater than
or equal to 20% and maternal age under 25 years. In conclusion, burn injuries in pediatric
patients at King Narai Hospital were caused by household accidents, specifically scalds. Most
injuries were moderate and superficial-partial thickness burns. The factors associated with
complications in pediatric burn injuries were patients aged 0-5 years, TBSA greater than or equal
to 20% and maternal age under 25 years.
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Introduction

Burn injuries are a significant global
public health problem, ranking as the fifth
leading cause of injury among pediatric
patients””. Most occur in low- to middle-
income countries, with nearly two-thirds
hap pening in Africa and Southeast Asia™’.
Southeast Asia has the highest rate of burn
injuries per year, at 243 people per 100,000
population® with the highest burn mortality
rate in Southeast Asia is 16.8 per 100,000
population. One-third of burn patients treated
in hospitals are children’.

Pediatric burn injuries often occur in
patients younger than 5 years old, typically
due to household accidents. In young children
(ages 0-2 years), burns are commonly caused
by scalding from hot water or contact with
heated objects. As they grow older (aged 2-4
years), the incidence of fire-related burns
increases. In older children or adolescents
(aged 5-13 years), burns are often caused by
mis chievous behavior, such as playing with
matches or fireworks, which can lead to fires*®.
How ever, pediatric burn injuries may also
result from child abuse or neglect by parents
or caregivers. About 5% of pediatric burn
patients admitted to hospitals are victims of
abuse. These children often exhibit signs of
previous abuse, such as cigarette burns,
bruises, or pre-existing fractures’. The most
common cause in abuse cases is scalding with
hot water, and the mortality rate among
abused pediatric patients is twice as high as

those who suffer accidental burns®.

Pediatric burn injuries are a significant
and life-threatening emergency that requires
immediate intervention. These injuries affect
nearly every major system of the body, causing
severe and continuous pain, often requiring
long-term hospitalization and resulting in high
treatment costs. The emotional, psychological,
and social impacts on both the child and their
family are profound, contributing to stress and
anxiety, particularly regarding the child’s
altered appearance following recovery or
during the rehabilitation phase. This could
include burn scar contractures, or disabilities,
all of which affect the child’s growth and
development as well as quality of life’.
Particularly in patients under 15 years old,
reports indicate a reduction in Disability-
Adjusted Life Years (DALYs)*®, a measure that
reflects the loss of one year of healthy life
due to disability or premature death.

The treatment of burn injuries in
pediatric patients differs from that in adults.
Children have a higher proportion of body
surface area compared to their body weight,
and their skin is thinner, making it more
susceptible to injury'®. Even brief exposure to
heat can result in deeper and larger burns.
Children are also more prone to developing
hypermetabolism, which can slow wound
healing, suppress the immune system, and
increase the risk of infection'. Additionally,
pediatric patients have less muscle mass,
which impairs their ability to regulate body
temperature when burns are present, leading
to hypothermia which can cause an imbalance

in electrolyte control, coagulopathy, and
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impaired oxygen delivery to peripheral organs™.
However, children have a better capacity for
wound healing compared to adults.
Furthermore, young children require closer
care from parents and medical personnel
while in the hospital, as they are unable to
care for themselves. Therefore, specialized
knowledge is essential to ensure the best
outcomes when treating this patient group.
According to the statistics from the
Surgery Department of King Narai Hospital from
2017 to 2022, an average of 18-22 pediatric
burn patients were recorded per year,
accounting for 25.82-32.38% annually, which
is quite a significant number. Thus, the
objective of this study is to investigate the
etiologies, clinical outcomes, and risk factors
contributing to complications of burn injuries
in pediatric patients at King Narai Hospital. The
findings aim to guide treatment and provide
recommendations for preventing pediatric
burn injuries, as most of these injuries are
preventable. Additionally, this study
contributes to burn injury data in Thailand and
Southeast Asia, where such information

remains limited".

Materials and Methods

This retrospective study was performed
in accordance with the Declaration of Helsinki
and the protocol was approved by the
Research Ethics Committee (REC) of King Narai
Hospital, reference No. KNH 31/2567.

Population and Sample size: Pediatric
burn patients who were diagnosed and treated
at King Narai Hospital between October 1, 2017,

J Med Health Sci Vol.32 No.1 April 2025

and September 30, 2023, totaling 102 patients.
The sample size was purposefully selected
based on specific criteria.

The inclusion criteria for this research
were:

1. Male and female pediatric patients
aged from birth to 15 years.

2. Admitted as inpatients at King Narai
Hospital.

3. Complete and accurate medical
records.

The exclusion criteria were as follows:

1. Incomplete medical records.

A total of 98 patients were selected
for the study. The data collection tool was a
record form developed by the researcher,
divided into four sections:

- Section 1: Baseline characteristics
of the patient, including gender and age.

- Section 2: Baseline characteristics
of the parent or caregiver, including gender,
age, marital status, education, occupation, and
income.

- Section 3: Burn injury details,
including injury characteristics, cause, nature
of injury, type of burn, severity level, burn
depth, injury locations, and percentage of
body surface area (% TBSA).

- Section 4: Treatment outcomes,
including surgery procedures, type of dressing
material, complications, discharge status,
length of hospital stay, and medical expenses.

A quality assessment of the research
tools was conducted by three qualified
individuals. Content validity was assessed by

calculating the Item-Objective Congruence (I0C)
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index value and the congruence coefficient;
the IOC was 0.90. The reliability was assessed
at 0.87 using Cronbach’s alpha coefficient.
Data analysis was conducted using STATA.
Descriptive statistics, including frequencies,
percentages, means, and standard deviations,
were calculated. Categorical data were
analyzed using the Chi-square test and Fisher’s
exact test, while continuous data were compared
between groups using the t-test. Univariable
and multivariable Poisson regression analyses
were performed to identify factors associated
with complications in pediatric burn injuries.

Statistical significance was set at p<0.05.

Results
Among 98 pediatric burn patients, most
were male and aged 0-5 years, with the youngest

being 7 months old and the oldest being

14 years old. Scald burns from household
accidents were the primary cause, with the
most common incidents involving spilled
hot water and boiling instant noodles.
Moderate burns were the most frequent
accounting for 85 patients (86.73%), with
superficial partial-thickness burns predominating.
The lower extremities and trunk were the most
affected areas. The average TBSA affected was
14.01%. Debridement surgery was performed
in 84 cases (85.71%), with Bactigras as the most
used dressing. The most common complications
were hypovolemic shock (12.24%) and burn
wound infections (6.12%). The average hospital
stay was 12.99 days, and no fatalities occurred.
One patient was referred for further treatment
at King Chulalongkorn Memorial Hospital,
while the rest recovered and followed up at

King Narai Hospital, as shown in Table 1.

Table 1 Baseline characteristics and treatment of the study population

Characteristics

Frequency (%)/mean + SD

Sex
Male
Female
Age (years)
0-5 (preschool age)
6-15 (school age)
Injury characteristics
Household accident

Outside accident

54 (55.10)

44 (44.90)
4.57+3.82 (min=0.7, max=14)
69 (70.40)

29 (29.60)

97 (98.98)
1(1.02)
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Table 1 Continued

Characteristics

Frequency (%)/mean + SD

Cause of burn incidents
Hot water burns from cooking
Burns from instant noodle boiling water
Burns from hot water spilled from a thermos
Falling into a pan/pot of boiling water while playing
Child reaching for a hot cup and spilling it
High-voltage electrical injury while shooting birds
Burn types
Scald burn
Electrical burn
Severity levels"
Minor burn
Moderate burn
Major burn

Burn depth

Second-degree burn; superficial partial-thickness burn

Second-degree burn; deep partial-thickness burn
Third-degree burn or full-thickness burn
Injury locations (multiple answers allowed)
Head and neck
Trunk
Upper extremity
Lower extremity
Buttocks and genitalia
Percentage of total body surface area (% TBSA)
0-5 years (preschool age)
6-15 years (school age)
Surgical procedures (multiple answers allowed)
STSG (Split-Thickness Skin Graft)
FTSG (Full-Thickness Skin Graft)

Debridement

21 (21.43)
24 (24.49)
17 (17.35)
8(8.16)
27 (27.55)
1(1.02)

97 (98.98)
1(1.02)

5(5.10)
85 (86.73)
8(8.17)

57 (58.16)
32 (32.65)
9(9.19)

27 (27.55)

48 (48.97)

45 (45.92)

64 (65.30)

23 (23.47)
14.01£11.31 (min=1, max=74)
14.66+10.28 (min=1, max=74)
10.47+9.03 (min=4, max=32)

29 (29.59)
12 (12.24)
84 (85.71)
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Table 1 Continued

Characteristics

Frequency (%)/mean + SD

Dressing materials (multiple answers allowed)
Aquacel Ag
Bactigras
Mepilex Ag
SSD (silver sulfadiazine)
Complications
Hypovolemic shock
Burn wound infection
Pneumonia
uTl
Length of hospital stay (days)
Medical expenses (Thai baht)

48 (48.98)

62 (63.27)

12 (12.24)
2 (2.04)

12 (12.24)
6(6.12)
3 (3.06)
1(1.02)
12.99+9.49 (min=3, max=72)
109,274+35.14 (min=8,630, max=198,500)

Abbreviations: TBSA - total body surface area, STSG - split-thickness skin graft, FTSG - full-thickness skin graft,
Ag - argentum = silver, SSD - silver sulfadiazine, UTI - urinary tract infection

Baseline characteristics of the patients’
maternal parent showed an average age of
30.55 years, with the youngest being 17 and
the oldest 42. The majority were under 25
years old, totaling 38 mothers (38.78%).
Regarding marital status, 83 mothers (84.69%)

were in a partnership. Most had completed

lower secondary education, with 66 mothers
(67.35%), and the predominant occupation is
unskilled laborer, with 69 mothers (70.41%).
Additionally, the majority reported insufficient
income, totaling 52 mothers (53.06%), as
shown in Table 2.

Table 2 Baseline characteristics of patients’ maternal parent in the study population

Characteristics

Frequency (%)

Maternal age (years)
<25
25-30
>30

Marital status
Married
Separated

Divorced

38 (38.78)
22 (22.44)
38 (38.78)

81 (82.65)
9(9.19)
8 (8.16)
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Table 2 Continued

Characteristics

Frequency (%)

Education
Primary school
Lower secondary school
Upper secondary school
Bachelor’s degree
Occupation
Farmer
Laborer
Merchant
Government employee
Unemployed
Family income
Sufficient

Insufficient

13 (13.27)

66 (67.35)

14 (14.28)
5(5.10)

9 (9.18)
69 (70.41)
9(9.18)
4 (4.09)
7(7.14)

46 (46.94)
52 (53.06)

Factors contributing to complications
of pediatric burn injuries at King Narai Hospital
were examined using univariate analysis, and
they were found to include patients aged 0-5
years, TBSA greater than or equal to 209%,

maternal age under 25 years, primary education

level, separated marital status, and insufficient
family income, which were statistically
significantly associated with the occurrence of
complications of pediatric burn injuries
(p<0.05), as shown in Table 3.

Table 3 Univariable analysis of factors contributing to complications of pediatric burn injuries

at King Narai Hospital

Factors No complication ~ Complication RR (95% CI) p-value
(n=76) (n=22)

Patients aged (years)
0-5 53 (69.74) 16 (72.73) 3.49 (1.248-9.307) 0.001
6-15 23 (30.26) 6 (27.27) reference

TBSA
> 20% 24 (31.57) 14 (63.64) 4.81 (2.247-7.423) 0.001
< 20% 52 (68.43) 8 (36.36) reference

Maternal age (years)
<25 21 (27.63) 17 (77.27) 6.32 (2.408-29.297) 0.001
>25 55 (72.37) 5(22.73) reference
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Table 3 Continued

Factors No complication =~ Complication RR (95% CI) p-value
(n=76) (n=22)

Education
Primary school 9(11.84) 4(18.18) 3.17 (1.434-11.849) 0.001
Lower secondary school 55 (72.36) 11 (50.00) 1.90 (0.822-8.346) 0.084
Upper secondary school 8(10.52) 6 (27.27) 0.98 (0.940-7.639) 0.248
Bachelor’s degree 4 (5.28) 1 (4.55) reference

Marital status
Separated 5(6.57) 4(18.18) 2.16 (1.408-9.338) 0.021
Divorced 3(3.96) 5(22.73) 1.43 (0.924-3.847) 0.814
Married 68 (83.47) 13 (59.09) reference

Occupation
Laborer 54 (71.05) 15 (68.18) 1.09 (0.914-5.893) 0.843
Farmer 7(9.21) 2 (9.09) 1.68 (0.825-5.109) 0.334
Merchant 6 (7.89) 3(13.63) 1.23 (0.628-3.717) 0.524
Unemployed 6 (7.89) 1 (4.55) 0.94 (0.439-3.806) 0.810
Government employee 3 (3.96) 1 (4.55) reference

Family income
Insufficient 34 (44.74) 12 (54.55) 2.17 (1.432-11.392) 0.042
Sufficient 42 (55.26) 10 (45.45) reference

Multivariable regression analysis
indicated that patients aged 0-5 years, TBSA
greater than or equal to 20%, and maternal

burn injuries, as shown in Table 4.

age under 25 years had an increased likelihood

of developing complications from pediatric

Table 4 Multivariable analysis of factors contributing to complications of pediatric burn injuries

at King Narai Hospital

Factors RR 95%(Cl p-value
Patient aged 0-5 years 3.96 1.831 - 10.390 0.001
TBSA > 20% 4.10 1.247 - 9.827 0.024
Maternal age <25 years 5.82 1.703 - 24.814 0.001
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Discussion

Burn injuries in pediatric patients lead
to both physical and psychological suffering, with
fatalities and residual disabilities. According
to the World Health Organization (WHO),
burns remain a major cause of injury-related
deaths, with children being among the most
vulnerable populations’. In Thailand, reports
from the Burn and Wound Healing Association
over the past three years (2021-2023) indicate
that pediatric burn patients aged 0-5 years
rank second after the 20-60 age group™™'*"".
This trend is consistent with statistics from
2017 to 2022 at King Narai Hospital. Our study
found that most patients were male and aged
0-5 years (preschool), a period characterized
by curiosity and active exploration, leading to
a higher risk of accidents. The majority of burn
injuries in children occurred in the household
due to scald burns. Preschoolers, who often
stay at home with their mothers or caregivers,
are frequently left to play in kitchen areas.
This increases their risk of scald injuries from
hot liquids such as hot water, instant noodles,
or food being prepared by adults. These
accidents occurred both when children were
alone and when they were with family
members. These findings are also similar to
those of Han D et al."® who found that scalds
accounted for the majority of pediatric burns.

In our study, burn injuries were
predominantly of moderate severity, with
superficial partial-thickness burns being the
most common. These findings align with a
retrospective study on pediatric burn patients

in Chinese hospitals'’. The lower extremities
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were the most frequently affected areas,
followed by the trunk and upper extremities,
a pattern consistent with reports on pediatric
burns in central China'®.

More than half of the patients
underwent wound debridement surgery, and
were treated with modern dressings such as
Bactigras, Aquacel Ag, and Mepilex Ag. This
approach reduces the need for frequent
dressing changes, minimizes disruption to the
re-epithelialization process, decreases pain
associated with dressing changes, and lowers
overall costs®”". These findings are consistent
with studies by Hundeshagen et al.”
and Kruchevsky et al.”” Additionally, this
method helps alleviate the workload of
insufficient medical staff. For patients with
deep partial-thickness burns and full-thickness
burns requiring STSG (split-thickness skin graft)
and FTSG (full-thickness skin graft), most
underwent skin graft surgery within two weeks.
Previous studies have shown that appropriate
early excision and skin grafting within two
weeks post-injury help reduce the formation
of burn scars™?.

The complications observed in our
study included hypovolemic shock, followed
by burn wound infection, pneumonia, and
urinary tract infection (UTI). These findings are
comparable to a study conducted in Romania,
where wound infections were the most
frequently reported complication. Another
study in Ethiopia identified sepsis as the most
prevalent complication® followed by
hypovolemic and septic shock”. The majority

of patients in this study were discharged
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with clinical improvement and without
complications. This outcome aligns with
findings from studies conducted in Ethiopia,
India, and Nigeria, which also reported a high
proportion of patients recovering without
significant post-treatment complications®***.

The duration of hospitalization in our
study was similar to that reported in a study
from Laos’, averaging within two weeks. Most
patients had moderate severity, superficial
partial-thickness burns, and a limited TBSA
involvement, allowing for self-healing within
two to three weeks. In contrast, patients with
deeper wounds, such as deep partial-thickness
and full-thickness burns, often required longer
recovery periods and more intensive medical
intervention.

Univariate analysis of factors influencing
burn injury complications in children at King
Narai Hospital identified several significant
associations, including maternal education
at the primary level, marital separation,
insufficient family income, patient age of 0-5
years, TBSA of 20% or greater, and maternal
age under 25 years. Mothers with primary
education or less were less likely to have basic
first-aid knowledge, delayed seeking timely
medical care, and frequently used inappropriate
treatments, such as applying alcohol or
toothpaste. These factors contributed to more
severe wounds, increased infection risk,
delayed healing, prolonged hospital stays, and

greater complications”®”'

. Regarding marital
separation, family instability or lack of support
systems may contribute to delays in seeking

care or inadequate post-injury management,

leading to complications. Furthermore, several
studies have also demonstrated a relationship
between low family income, economic and
social deprivation, and an increased risk of
burn injuries and complications in children”"*>*,

When analyzing the relationships using
multivariate analysis, it was found that the
significant factors affecting complications of
burn injuries in children at King Narai Hospital
were patients aged 0-5 years, TBSA greater
than or equal to 20%, and maternal age under
25 years. A relationship between younger
age, larger burns, and an increased risk of
complications of burn injuries in children™.
Younger children had underdeveloped
immune systems and thinner skin, which made
them more susceptible to infections and fluid
imbalances. Larger burns were strongly
associated with complications, likely due to
increased fluid loss, higher infection risks, and
systemic inflammatory responses. Maternal
age under 25 years is a factor influencing
the occurrence of complications of pediatric
burn injuries. Teenage mother may have less
experience and awareness regarding child
safety. Although direct studies on maternal
age and burn injury complications are limited,
these findings highlight the need for targeted
education and support for young mothers to
improve child safety and reduce burn-related
risks.

Burn injuries in children primarily
result from scalding during household cooking
activities; therefore, it is important to inform
the public about the risk factors. These injuries

can be prevented by creating a safer
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environment, organizing kitchens to be
enclosed and well-partitioned, and educating
children about the dangers of hot water, fire,
and electricity with an aim to reduce the
incidence of burn injuries. Additionally,
providing first aid training for parents and
caregivers is crucial in reducing the severity of
burn injuries, and the role of elder family
members in caregiving should be strengthened.
There may also be a need for national policies
to strengthen prevention measures for burn
injuries.

A limitation of this study is the
incomplete information in medical records,
particularly regarding the individual responsible
for the child’s care at the time of the incident.
This data gap hinders analysis and the
development of effective preventive measures.
Future studies should aim to collect more
comprehensive data to address this limitation.
Additionally, it is essential to monitor and
document both chronic physical and long-term
psychological complications, such as burn scar
contractures that may impair function,
hypertrophic scars, post-traumatic stress, and
depression. Such information can contribute
to improving patient care and rehabilitation
strategies.

Conclusions

The causes of burn injuries in pediatric
patients at King Narai Hospital are primarily
due to scalding from household accidents.
The majority of the injuries are classified as
moderate and superficial-partial thickness

burns. Risk factors associated with complications
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in burn injuries in pediatric patients include
patients aged 0-5 years, TBSA greater than or
equal to 20%, and maternal age under 25

years.
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PONV prophylaxis effect of ondansetron combined with subhypnotic dose
propofol or dexamethasone in women undergoing elective laparoscopic

surgery

Patcharamai Sriprom
Division of Anesthesia, Mahasarakham Hospital

Abstract

Postoperative nausea and vomiting (PONV) is common postoperative complication,
result of patient discomfort and other serious complications. Laparoscopy is high risk surgery
for PONV. PONV prophylaxis with multiple drug strategy is more effectively than one drug
especially in high risk patient. The objective of this study was to assess PONV incidence after
prophylaxis with 2 drugs regimen, subhypnotic dose propofol 0.5 me/kg combined with
ondansetron 4 mg (P group) compared with dexamethasone 4 mg combined with ondansetron
4 mg (D group). This study was prospective randomized controlled trial. Inclusion criteria were
female adult patients 18-60 years old undergoing elective laparoscopic surgery. Primary end
point was PONV incidence in 24 hours postoperatively. Secondary outcomes were rescued
antiemetic metoclopramide dose, PONV severity and extubation time. The result showed among
90 patients, found 9 cases of PONV. The incidence of PONV was 10%, P group 5 cases (11.11%)
and D group 4 cases (8.89%). There were not statistically significance between the two groups
(p-value 0.73). Most patients had PONV during 6-12 hours postoperatively. The most common
PONV severity was grade 2. Metoclopramide dose and extubation time were not difference.
Mean dose of propofol for PONV prophylaxis in P group was 32.13 + 5.55 me. This study
concluded that PONV incidence in patients who received 2 drugs for PONV prophylaxis was
10%. Subhypnotic dose propofol plus ondansetron had similar PONV prophylaxis effect as
dexamethasone plus ondansetron in female undergoing elective laparoscopic surgery.
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anesthesia
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ToUeeemmavasnidens wikteliliveeuium
ToUsosn dimslasueuiunaiingu Feviilil Apfel

pgallludAeyneatia (p-value 0.41) dunay
P 15 578 wazngy D 19 518 & Apfel simplified
risk score 3 AZLLUY
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Table 1 Demographic characteristics of P group and D group

P group D group p-value 95% CI
(n=45) (n=45) Lower Upper

Age (years) 42.27+9.94 43.18+10.23 0.67 -3.31 5.14
Body weight (Kg) 65.69+10.94 62.09+9.69 0.10 -7.93 0.73
Height (cm.) 158.44+5.72 157.18+4.75 0.26 -3.47 0.94
BMI (kg/m?) 26.17+4.06 25.15+3.83 0.23 -2.67 0.64
NPO time (Hours) 14.20+2.81 13.64+2.38 0.31 -1.65 0.53
Preoperative Intravenous fluid (ml.) 880.00+290.65 913.33+338.68 0.62 -98.92 165.59
Type of surgery 0.16

LC 20 (44.44) 27 (60)

LOC 8(17.78) 12 (26.67)

TLH 10 (22.22) 2 (4.44)

Laparoscopic salpingectomy 2 (4.44) 1(2.22)

Diagnostic laparoscopy 3(6.67) 1(2.22)

LC converted to OC 1(2.22) 1(2.22)

Laparoscopic myomectomy 1(2.22) 0

LAVH with AP repair 0 1(2.22)
Duration of surgery (minutes) 67.22+30.81 69.73+25.55 0.68 -9.35 14.38
Duration of anesthesia (minutes) 84.78+32.87 85.22+27.32 0.95 -12.23 13.11
ASA physical status n (%) 0.64 0.50 3.10

1 33 (73.33) 31 (68.89)

2 12 (26.67) 14 (31.11)
Morphine dose (mg) median (IQR)

Intraoperative 7 (6,10) 7 (7,10) 0.61

PACU 0(0,0) 0(0,0) 0.67

Ward 0(0,3) 0(0,3) 0.77
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Table 1 Continued

P group D group p-value 95% CI
(n=45) (n=45) Lower Upper
Analgesic drug at ward n (%)
Opioids
Morphine 13 (28.89) 20 (44.44) 0.67
Tramadol 1(2.22) 1(2.22) 0.55
Pethidine 2 (4.44) 1(2.22)
Opioids with NSAIDs
Parecoxib 9 (20) 10 (22.22)
Ketorolac 19 (42.22) 13 (28.89)
No request for iv analgesic drug 1(2.22) 0

95% Confidence Interval (95% Cl), Body mass index (BMI), Nothing per oral (NPO), American Society of Anesthesiologist
(ASA), Post-anesthesia Care Unit (PACU), Nonsteroid anti-inflammatory drugs (NSAIDs), Laparoscopic Cholecystectomy
(LQO), Laparoscopic Ovarian Cystectomy (LOC), Open Cholecystectomy (OC), Total Laparoscopic Hysterectomy (TLH),
Laparoscopic Assisted Vaginal Hysterectomy with anterior and posterior repair (LAVH with AP repair)

Table 2 Number of PONV patients, Frequency of PONV event and metoclopramide dose for
rescued antiemetics in postoperative 24 hours

P group D group p-value 95% CI
(n=45) (n=45) Lower Upper

PONV patients in 24 hours n (%) 5(11.11) 4 (8.89) 0.73 0.32 5.12
0-1 Hour 0.32 0.40 0.61

No symptom (n) a5 aa

Severity grade 1 (frequency) 0 1 (VAS 5%)

Severity grade 2 0 0

Severity grade 3 0 0
Metoclopramide (mg.) 0 10 0.32 0.40 0.61
1-6 Hour 0.56 0.18 23.41

No symptom (n) a2 a4

Severity grade 1 (frequency) 2 (VAS 4 and 5%) 0

Severity grade 2 1* 1*

Severity grade 3 0 0
Metoclopramide (mg.) 20 10 0.56 0.18 23.41
6-12 Hour 0.65 0.10 4.10

No symptom (n) 43 42

Severity grade 1 (frequency) 0 1 (VAS 5%)

Severity grade 2 2% 2%

Severity grade 3 0 0
Metoclopramide (mg.) 20 30 0.65 0.10 4.10
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Table 2 Continued

P group D group p-value 95% ClI
(n=45) (n=45) Lower Upper
12-24 Hour
No symptom (n) a5 45
Severity grade 1 (frequency) 0 0
Severity grade 2 0 0
Severity grade 3 0 0
Metoclopramide (mg.) 0 0

* Metoclopramide treatment if Nausea VAS =5 or vomiting (Severity grade 2, 3)

Table 3 Duration of surgery and anesthesia in different type of surgery

Type of surgery Duration of surgery Duration of anesthesia
(mean * SD, minutes) (mean + SD, minutes)

LC 61.34+24.04 73.83+£23.64
LOC 65+26.36 85.5+25.13
TLH 100.42+31.80 121.67+35.44*
Laparoscopic salpingectomy 73.33+33.29 95+30.06
Diagnostic laparoscopy 58.75+15.48 78.75+£21.36
LC converted to OC 77.5+17.68 97.5+£10.61
Laparoscopic myomectomy 100 130%
LAVH with AP repair 65 85

*>120 minutes

Table 4 Demographic characteristics of postoperative nausea and vomiting and non-postoperative

nausea and vomiting patients

PONV non-PONV p-value 95% CI

(n=9) (n=81) Lower Upper
Age (years) 42.56+10.89 42.74+10.01 0.96 -8.31 8.70
Body weight (Kg) 62.56+11.62 64.04+10.36 0.69 -7.59 10.55
Height (cm.) 155.33+5.39 158.09+5.22 0.14 -1.47 6.97
BMI (kg/m?) 25.98+4.78 25.62+3.89 0.80 -4.08 3.36
NPO time (Hours) 14.33+2.60 13.88+2.61 0.62 -2.28 1.37
Preoperative intravenous fluid (ml.) 983.33+404.66 887.04+304.22 0.39 -410.69 218.10
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Table 4 Continued

PONV non-PONV p-value 95% ClI
(n=9) (n=81) Lower Upper
Type of surgery 0.74
LC 4 43
LOC 2 18
TLH 3 9
Laparoscopic salpingectomy 0 3
Diagnostic laparoscopy 0 a4
LC converted to OC 0 2
Laparoscopic myomectomy 0 1
LAVH with AP repair 0 1
Duration of surgery (minutes) 69.44+34.59 68.37+27.63 0.91 -27.99 25.84
Duration of anesthesia (minutes) 90.56+34.86 84.38+29.66 0.56 -33.35 21.00
ASA physical status n (%) 0.64 0.13 351
1 7(77.78) 57 (70.37)
2 2(22.22) 24 (29.63)
Morphine dose (mg) median (IQR)
Intracperative 8 (5,10) 7 (6,10) 0.99
PACU 0 (0,0) 0 (0,0) 0.60
Ward 0(0,7) 0(0,3) 0.25
Analgesic drug at ward n (%)
Opioids
Morphine 2(22.22) 31 (38.27) 0.71
Tramadol 0 2 (2.47) 0.57
Pethidine 0 3 (3.70)
Opioids with NSAIDs
Parecoxib 4 (44.44) 15 (18.52) 0.57
Ketorolac 3(33.33) 29 (35.80)
No request for iv analgesic drug 0 1(1.23)
aAusena Sovaz 10Ty 24 Hrlumdsrinda Ineduiiiongy

av & = o a A
n153dgilidunisfnuilugUlgndgeiiin

WS UNISHIFAR8TNIRANIUNADY bASUNTS

' '
v 1 =

5e¥UANTANTNITINNY FallAudeagevy
\in@1n13 PONV 9 nuadinwinugUfinisal PONV

P 5570 (Gogay 11.11) waznagu D 4 918 (Fovas 8.89)
TLinuanunanaeg19idedrAgynieadfves
guFn150in1siin PONV (p-value 0.73) uandlit
Wi subhypnotic dose propofol 0.5 un./an.
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Abstract

Case-Based Learning (CBL) is a widely used educational approach that encourages active
learning and critical thinking. According to situated cognition learning theory, learning occurs
more effectively when students engage in real-world scenarios. While CBL has been extensively
used in medical education, its impact on self-reflection and academic performance in specific
hematology topics, such as anemia and bleeding disorders, remains unclear. This study aims
to evaluate the effects of CBL on self-reflection and academic performance among fourth-year
medical students, focusing on anemia and coagulation disorders. This randomized controlled
trial (RCT) included 70 fourth-year medical students, divided into a CBL group and a Lecture-Based
Learning (LBL) group. Both groups completed pre-tests, post-tests, and submitted two self-
reflection reports. The study covered two topics: (1) Anemia and Thalassemia and (2) Bleeding
Disorders and Snake bite. The self-reflection process was assessed using a rubric score. The
results found that students in the CBL group demonstrated significantly higher levels of
self-reflection than those in the LBL group (p=0.002), particularly in areas such as integrating
new knowledge with prior understanding, evaluating clinical decision-making, and synthesizing
case-based information. In contrast, students in the LBL group more likely to remember contents
than LBL group. Regarding academic performance, the LBL group achieved higher post-test
scores than the CBL group, especially in topics requiring in-depth understanding of thalassemia
and the clinical evaluation of snakebite envenomation (p=0.014 and p=0.044, respectively).
These topics involve recognizing specific hematological conditions and applying standard
treatment guidelines. In conclusion, this study highlights the importance of CBL in enhancing
self-reflection and analytical skills in medical students. However, LBL may be more effective
for content requiring memorization and structured learning. A combined approach incorporating
both CBL and LBL could maximize learning outcomes.
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4" year medical student who register in internal medicine block (academic year 2024)

Enrollment

3 years GPA was divided to 3 group
(high GPA, medium GPA, low GPA: 1:1:1)

/\.

Allocation Group 1: Learn with CBL Group 2: Learn with LBL
! J
Pretest Pretest
& ¢
ivibarmniion Learn with CBL and Learn with LBL and
individual reflection individual reflection
& 4
Posttest Posttest
& &
Analysis Analysis Analysis

Figure 1 Study process
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Table 1 Comparison of reflective writing scores between group categorized by stage of reflection

Stages of reflection’ CBL (n=35) LBL (n=35) t p-value
Mean SD Mean SD

Stage 1: Returning to experience 0.70 0.24 0.56 0.30 2.118 0.038
Stage 2: Attending to feelings 0.55 0.20 0.45 0.25 1.893 0.063
Stage 3: Association: relates new knowledge with 0.59 0.24 0.46 0.27 2148 0.035
previous knowledge

Stage 4: Integration 0.49 0.25 0.30 0.22 3323 0.001
Stage 5: Validation: (“Internal consistency”) 0.37 0.25 0.23 023 2311 0.024
self-assessing our beliefs, approaches, assumptions

Stage 6: Appropriation: making “knowledge 0.42 0.26 0.29 029 1978 0.052

one’s own” through their own knowledge
or experiences

Stage 7: Outcomes of reflection 0.43 0.24 0.29 021 2579 0.012

Table 2 Frequency and percentage of reflective writing score 1: anemia and thalassemia

CBL (n=35) LBL (n=35)
Stages of reflection
N % N %
Stage 1: Returning to experience
Non-Reflector 1 2.86 5 14.29
Reflector 17 48.57 21 60.00
Critical Reflector 17 48.57 9 25.71
Stage 2: Attending to feelings
Non-Reflector 3 8.57 7 20.00
Reflector 20 57.14 22 62.86
Critical Reflector 12 34.29 6 17.14
Stage 3: Association: relates new knowledge with previous knowledge
Non-Reflector 4 11.43 9 25.72
Reflector 16 45.71 16 45.71
Critical Reflector 15 42.86 10 28.57
Stage 4: Integration
Non-Reflector 5 14.29 15 42.85
Reflector 19 54.28 18 51.43
Critical Reflector 11 31.43 2 5.72
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Table 2 Continued

CBL (n=35) LBL (n=35)
Stages of reflection!
N % N %
Stage 5: Validation: (“Internal consistency”) self-assessing our beliefs, approaches, assumptions
Non-Reflector 10 28.57 17 48.57
Reflector 21 60.00 16 4571
Critical Reflector a4 11.43 2 5.72
Stage 6: Appropriation: making “knowledge one’s own” through their
Non-Reflector 10 28.57 19 54.28
Reflector 18 51.43 12 34.29
Critical Reflector 7 20.00 [ 11.43
Stage 7: Outcomes of reflection
Non-Reflector 7 20.00 13 37.14
Reflector 21 60.00 21 60.00
Critical Reflector 7 20.00 1 2.86

p<0.05%; significant difference between the group, CBL: Case-based learning, LBL: Lecture-based learning

Table 3 Frequency and percentage of reflective writing score 2: bleeding disorder and snake bite

CBL (n=35) LBL (n=35)
Stages of reflection!
N % N %
Stage 1: Returning to experience
Non-Reflector 2 572 5 14.29
Reflector 19 54.28 18 51.43
Critical Reflector 14 40.00 12 34.28
Stage 2: Attending to feelings
Non-Reflector 5 14.29 8 22.86
Reflector 27 77.14 24 68.57
Critical Reflector 3 8.57 3 8.57
Stage 3: Association: relates new knowledge with previous knowledge
Non-Reflector 6 17.14 7 20.0
Reflector 21 60.00 25 71.43
Critical Reflector 8 22.86 3 8.57
Stage 4: Integration
Non-Reflector 10 28.57 15 42.85
Reflector 23 65.71 18 51.43
Critical Reflector 2 5.72 2 5.72
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Table 3 Continued

Stages of reflection!

Stage 5: Validation: (“Internal consistency”) self-assessing our beliefs, approaches, assumptions

Non-Reflector
Reflector

Critical Reflector

Stage 6: Appropriation: making “knowledge one’s own” through their

Non-Reflector
Reflector
Critical Reflector
Stage 7: Outcomes of reflection
Non-Reflector
Reflector

Critical Reflector

CBL (n=35) LBL (n=35)

N % N %

15 42.86 23 65.71
17 48.57 11 31.43
3 8.57 1 2.86
12 34.29 18 51.43
19 54.28 14 40.00
4 11.43 3 8.57
11 31.43 19 54.28
23 65.71 15 42.86
1 2.86 1 2.86

p<0.05%; significant difference between the group, CBL: Case-based learning, LBL: Lecture-based learning
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Table 4 Comparison of pretest/posttest scores between group

Scores CBL (n=35) LBL (n=35) t p-value
Mean SD Min-Max Mean SD Min-Max
Pretest
Total score (40 points) 18.09  3.88 12-29 16.82  4.97 8-26 1.177 0.243
Anemia (10 points) 5.71 1.49 2-8 5.11 2.11 1-9 1.375 0.174
Thalassemia (10 points) 3.89 1.43 1-7 3.83 1.74 0-8 0.150 0.881
Bleeding disorder (10 points)  4.60 1.75 0-8 4.18 2.16 0-8 0.88 0.382
Snake bites (10 points) 3.89 1.73 1-8 3.52 1.40 1-7 0.969 0.336
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Table 4 Continued

Scores CBL (n=35) LBL (n=35) t p-value
Mean SD Min-Max Mean SD Min-Max
Posttest
Total score (40 points) 18.23 559 2-21 21.32 4.06 9-28 -2.626 0.011
Anemia (10 points) a.74 1.87 0-8 5.09 1.70 1-8 -0.802  0.425
Thalassemia (10 points) 3.46 1.69 0-7 4.43 1.52 2-8 -2.531 0.014
Bleeding disorder (10 points)  4.60 1.94 0-8 5.35 1.89 1-9 -1.631 0.108
Snake bites (10 points) 5.43 2.13 1-9 6.38 1.69 1-9 -2.056  0.044
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Association between tumor location, tumor-to-skin distance, and axillary lymph

node metastasis in breast cancer

Nuttiya Posawat, Supang Sinthunyathum
Division of Radiology, Phrachomklao Hospital, Phetchaburi Province

Abstract

Breast cancer is the most commonly diagnosed cancer in women. Axillary lymph node
metastasis (ALNM) is an essential prognostic factor, as a higher number of metastatic lymph
nodes is associated with increased mortality and recurrence rates. The majority of lymphatic
drainage from the breast occurs via dermal and subareolar plexuses. This study hypothesized
that tumors located closer to the skin or within the subareolar region may have a higher
propensity for ALNM via lymphatic pathways. These findings could guide future treatment
strategies for breast cancer. However, only a limited number of studies have explored this
hypothesis. This study was conducted a retrospective review of invasive breast cancer patients
diagnosed and treated at Phrachomklao Hospital, Phetchaburi Province, from June 1, 2020, to
June 30, 2024. Bivariate and multivariate logistic regression analyses were performed to evaluate
the relationship between tumor location and tumor-to-skin distance with ALNM. Of the 200
eligible patients, 102 patients (51%) had positive axillary lymph node status. The analysis
revealed tumors located in the subareolar region were significantly associated with an increased
likelihood of ALNM (adjusted odds ratio=13.82, 95% confidence interval=1.59-119.51, p=0.017).
However, the tumor-to-skin distance did not show a statistically significant relationship with
ALNM. In summary, sonographic tumor location can serve as a prognostic factor for ALNM.
Specifically, tumors located in the subareolar region are significantly associated with an increased
likelihood of ALNM.
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Introduction

Breast cancer is the most prevalent
cancer among women worldwide'. Axillary
lymph node metastasis (ALNM) is a key
prognostic factor. An increased number of
lymph node metastases is associated with a
higher risk of mortality and disease recurrence®.
The axillary nodal status plays a critical role
in guiding treatment decisions. Preoperative
prediction of ALNM is essential for determining
appropriate treatment for patients, including
surgical treatment options, chemotherapy or
radiation”.

The ACOSOG Z0011 trial’ demonstrated
that axillary lymph node dissection (ALND) did
not significantly affect disease-free or overall
survival in early-stage breast cancer patients
(T1 and T2) with less than three positive
sentinel lymph nodes who were treated with
breast-conserving surgery (BCS), had undergone
planned postoperative radiation therapy, and
had not received necadjuvant chemotherapy.
Data from various studies suggest that patients
with metastasis in one or two sentinel lymph
nodes may be candidates for omitting ALND®™.
As a result, the management of early-stage
breast cancer is shifting towards less frequent
use of ALND, aiming to minimize complications
and improve quality of life without adversely
affecting recurrence rates and patient survival.

Various clinical, pathological, and
molecular factors have been associated with
the likelihood of ALNM. Consequently, several
institutions have developed nomograms to
aid in the prediction of ALNM. These nomograms

utilize a variety of variables, including tumor

size, patient age, tumor location, histological
type, tumor grade, lymphovascular invasion,
and hormone receptor status (estrogen
receptor and progesterone receptor). However,
they do not account for the distance between
the tumor and the skin surface in their
predictive models'™".

The majority of lymphatic drainage
from the breast occurs via the cutaneous
lymphatic system, which consists of a
superficial plexus of channels within the
dermis and a deeper network that runs
alongside the mammary ducts in the subareolar
region'*". We hypothesize that primary breast
cancers located closer to the rich lymphatic
plexus in the dermal and subareolar areas
may have greater access to these lymphatic
networks, potentially increasing the risk of
ALNM. However, only a limited number of
studies have explored this hypothesis. Few
studies have examined the relationship
between the distance of primary breast cancer
from the skin surface and the likelihood of
ALNM. Ultrasonography (U/S) provides an
accurate method for measuring this distance™.

The objective of this study is to evaluate
the association between sonographic tumor
location, tumor-to-skin distance, and axillary

lymph node metastasis in breast cancer patients.

Materials and Methods

The study was approved by the
Human Ethics Committee of Phrachomklao
Hospital, Phetchaburi Province.

This is a retrospective review of 200

patients with invasive breast cancer who
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underwent preoperative breast ultrasound
and subsequent breast and axillary surgery
(ALND or sentinel lymph node biopsy) at
Phrachomklao Hospital, Phetchaburi Province,
from June 2020 to June 2024.

Study population

Inclusion criteria were limited to cases
with a primary diagnosis of invasive breast
cancer, documented axillary nodal histological
data, preoperative breast ultrasound
(performed using TOSHIBA Xario 200 and
TOSHIBA Xario XG), and images stored in the
hospital’s picture archiving and communication
system (PACS).

Patients were excluded if they had
received neoadjuvant chemotherapy, had
male breast cancer, had multifocal breast
cancer, had a history of previous or concomitant
malignancies, had recurrent breast cancer, or
had been diagnosed with inflammatory breast

cancer.

Abstraction of clinical and other data
Patient data, including imaging data

from PACS, were retrieved from medical

records. The collected information included

patient age, tumor size, tumor location, tumor-

J Med Health Sci Vol.32 No.1 April 2025

to-skin distance, Scarff-Bloom-Richardson
(SBR) tumor grade, hormone receptor status
and axillary nodal status. All data were
collected manually using case-record forms.

Tumor-to-skin distance was defined
as the perpendicular distance from the most
anterior hypoechoic edge of the tumor to the
overlying skin surface (transducer face), as
visualized in the ultrasound image.
Measurements were obtained by two
radiologists, blinded to axillary nodal status,
and final values were agreed upon by
consensus (Figure 1).

The location of the tumor in the
breast was categorized as medial, lateral,
overlapping, or subareolar (Figure 2).

Statistical analyses

Baseline patient characteristics were
analyzed using descriptive statistics and
compared using the chi-square test. Variables
significantly associated with axillary lymph
node metastasis (ALNM) in univariate analysis
were subsequently entered into a multivariate
logistic regression model using forward Wald
selection method. Multicollinearity was
assessed prior to model inclusion, and
statistical significance was set at p<0.05.
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Figure 1 Ultrasonographic tumor-to-skin distance measurement
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Figure 2 The location of the tumor in the breast

Results

Data were collected from 200 eligible
breast cancer patients, of whom 98 (49%) were
node-negative and 102 (51%) were node-
positive. The descriptive characteristics of the

study population are presented in Table 1.

The study results indicate a significant
association between tumor location and ALNM
(p=0.021). Of the 12 tumors located in the
subareolar region, 11 cases (91.7%) exhibited
ALNM, while only one case (8.3%) did not.
Additionally, tumor size was significantly
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associated with ALNM (p=0.010). However,  receptor (PR) status, and HER2 receptor status
tumor-to-skin distance, age, tumor grade, did not show a significant association with

estrogen receptor (ER) status, progesterone ALNM, as detailed in Table 2.

Table 1 Descriptive clinicopathologic characteristics of 200 patients

Characteristic Frequency (%)
Age (years)
<50 69 (34.5)
>50 131 (65.5)
X =56.31SD. 11.95
Tumor location
Medial 39 (19.5)
Lateral 127 (63.5)
Overlapping 22 (11.0)
Subareolar 12 (6.0)
Tumor-to-skin distance (mm)
<5 114 (57.0)
5.1-10 75 (37.5)
10.1-15 11 (5.5)
X =4.95SD. 2.88
Tumor size (mm)
<10 9 (4.5)
11-20 62 (31.0)
21-30 73 (36.5)
31-40 37 (18.5)
41-50 13 (6.5)
>50 6 (3.0)
X =2634SD.12.23
Tumor grade
1 10 (5.3)
2 109 (57.4)
3 71 (37.4)
ER
Negative 59 (30.9)
Positive 132 (69.1)
PR
Negative 88 (46.1)
Positive 103 (53.9)
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Table 1 Continued

Characteristic Frequency (%)

HER2
Negative 97 (50.8)
Positive 45 (23.6)
Equivocal 49 (25.7)

Bivariate and multivariate logistic confidence interval: 1.59-119.51, p=0.017).
regression analyses revealed that tumors Furthermore, a tumor size greater than 2 cm
located in the subareolar region were was also significantly associated with an
associated with a significantly higher likelihood increased likelihood of ALNM (adjusted odds
of ALNM compared to those in the medial ratio: 2.14, 95% confidence interval: 1.16-3.93,
region (adjusted odds ratio: 13.82, 95% p=0.014), as detailed in Table 3.

Table 2 Univariate analyses

Variable All Non-ALNM ALNM X df  p-value
(n=200) (n=98) (n=102)
Age (years) 0.152 1 0.697
<50 69 32 (46.4%) 37 (53.6%)
>50 131 66 (50.4%) 65 (49.6%)
Tumor size (mm) 6.629 1 0.010
<20 71 44 (62.0%) 27 (38.0%)
>20 129 54 (41.9%) 75 (58.1%)
Tumor-to-skin distance (mm) 0.379 2 0.827
<5 114 58 (50.9%) 56 (49.1%)
5.1-10 75 35 (46.7%) 40 (53.3%)
10.1-15 11 5 (45.5%) 6 (54.5%)
Tumor location 200 98 (49.0%) 102 (51.0%)  9.766 3 0.021
Medial 39 23 (59.0%) 16 (41.0%)
Lateral 127 62 (48.8%) 65 (51.2%)
Overlapping 22 12 (54.5%) 10 (45.5%)
Subareolar 12 1 (8.3%) 11 (91.7%)
Tumor grading 190 92 (48.4%) 98 (51.6%) 3.833 2 0.147
1 10 6 (60.0%) 4 (40.0%)
2 109 58 (53.2%) 51 (46.8%)
3 71 28 (39.4%) 43 (60.6%)
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Table 2 Continued

Variable Al Non-ALNM ALNM X df p-value
(n=200) (n=98) (n=102)
ER 191 94 (49.2%) 97 (50.8%) 0.028 1 0.867
Negative 59 28 (47.5%) 31 (52.5%)
Positive 132 66 (50.0%) 66 (50.0%)
PR 191 94 (49.2%) 97 (50.8%) 0.120 1 0.729
Negative 88 45(51.1%) 43 (48.9%)
Positive 103 49 (47.6%) 54 (52.4%)
HER2 191 94 (49.2%) 97 (50.8%) 3.498 2 0.174
Negative 97 53 (54.6) 44 (45.4%)
Positive a5 17 (37.8%) 28 (62.2%)
Equivocal 49 24 (49.0%) 25 (51.0%)

Table 3 Bivariate and multivariate logistic regression analyses

Bivariate analysis

Multivariate

Non-ALNM ALNM logistic regression analysis
Variable
(n=98) (n=102) Odds ratio p-value Odds ratio p-value
(95% ClI of OR) (95% Cl of OR)

Tumor size (mm)

<20 44 (62.0) 27 (38.0) 1 1

>20 54 (41.9) 75 (58.1) 2.26 (1.25-4.09) 0.010 214 (1.16-3.93) 0.014
Tumor location

Medial 23(59.0%) 16 (41.0%) 1 1

Lateral 62 (48.8%) 65 (51.2%) 1.50 (0.72-3.11) 0.354 1.48 (0.70-3.10) 0.297

Overlapping 12 (54.5%) 10 (45.5%) 1.19 (0.41-3.43) 0.947 1.08 (0.37-3.17) 0.882

Subareolar 1 (8.3%) 11 (91.7%) 15.81 (1.85-134.96)  0.006 13.82 (1.59-119.51) 0.017

Discussion breast tissues drain through the mammary

The tumor’s location is significantly
associated with the likelihood of ALNM, with
tumors situated in the subareolar region
demonstrating a higher probability of
metastasis. These findings are consistent with
studies by Manjer J et al. (2004)”, Yoshihara
E et al. (2012)%, and Zhang Y et al. (2019)”.
This could be explained by the breast’s
lymphatic drainage system, where deeper

J Med Health Sci Vol.32 No.1 April 2025

ducts. The lymphatic vessels in the breast
converge into a main lymphatic duct beneath
the subareolar region, forming a network
known as Sappey’s plexus.

This study found that tumors in the
medial location had a lower frequency of
metastasis to the axillary lymph nodes, similar
to the findings of Yoshihara”. However, the
medial position is associated with a poor
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survival outcome, which may be due to the
underestimation of the risk of internal
mammary lymph node metastases™.
Tumor-to-skin distance did not
demonstrate a significant association with
ALNM, which contrasts with findings from other
studies. This may be explained by the
relatively small average distance observed in
our study (4.95 mm), with a maximum of 14.8
mm. In comparison, a study by Cunningham
JE et al. (2006)” in the United States reported
an average distance of 9.2 mm (maximum 23
mm). Similarly, Ansari B et al. (2011)**, also
based in the U.S,, found an average distance
of 9.1 mm (maximum 28 mm). A study by
Sivakanthan T et al. (2024)”" in the U.K.
reported a median distance of 10 mm for
patients with lymph node involvement and
12.5 mm for those without. Moreover, Essa
MS et al. (2021)* in Egypt found an average
distance of 14.6 mm. These variations in
studies from the U.S., UK., and Egypt indicate
greater average tumor-to-skin distances
compared to our findings. This discrepancy
may be attributed to differences in breast size
among women from different regions, which
could influence the relationship between
tumor-to-skin distance and ALNM. However,
a study conducted by Eom YH et al. (2015)*
in South Korea reported an average distance
of 4.3 mm for patients without lymph node
involvement and 4.67 mm for those with
metastasis, which is closer to the findings in
our study. Eom YH et al. had a sample size of
891 and found a statistically significant
relationship at the level of 0.047, whereas this

study included only 200 patients. The smaller
sample size in our study may account for the
absence of a significant association observed
here. Furthermore, in our study, two patients
had tumors located more than 14 mm from
the skin, one of whom exhibited ALNM. This
finding contrasts with that of Cunningham JE

et al.?

, who reported no evidence of ALNM
in 26 patients with tumors located more than
14 mm from the skin.

This study is the first in Thailand to
examine the relationship between tumor-to-
skin distance and ALNM, and its findings do
not align with those of previous international
studies. Consequently, tumor-to-skin distance
cannot yet be regarded as a reliable predictive
factor for ALNM. This may be due to variations
in breast size, breast density, ultrasound probe
pressure during examinations, and differences
in the studied populations and demographic
diversity across countries. Further prospective,
multi-institutional, and international studies
are recommended to validate these findings
and explore additional contributing factors.

The results demonstrate a significant
association between tumor size and ALNM.
Larger tumors tend to have a higher likelihood
of ALNM, corroborating the findings of previous

%32 This well-established correlation

studies
suggests that tumor size remains an important
factor in predicting the risk of ALNM in breast
cancer.

Those findings can be integrated with
other prognostic factors to predict the
progression of breast cancer. They will aid

healthcare professionals in planning treatment
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strategies, including axillary lymph node
surgery, to maximize patient outcomes.
Moreover, this information could help doctors
communicate effectively with patients and
mentally prepare them for surgery. Additionally,
it holds potential for the development of risk
prediction tools that can minimize unnecessary
procedures and complications from axillary
interventions.

Several limitations of this study should
be acknowledged, as it was a retrospective
review of existing data. Our methodology lacked
standardization in consistently measuring
minimal proximity, and we were unable to
control the pressure applied by the ultrasound
probe during the examination. This technical
variable may have influenced the accuracy
of tumor-to-skin distance measurements.
Additionally, some lesions exhibited poorly
defined borders, while others had hyperechoic
halos surrounding them. Finally, breast size
was not considered, despite the potential
impact of tumor size relative to breast size on
proximity to the skin, particularly in smaller
breasts.

This study propose conducting a
prospective multicenter study with a standardized
protocol for ultrasonography measurements,
comparing these with other imaging modalities,
such as MRI or mammography, and actual
pathological measurements. Additionally,
variables such as breast size, clinical staging,
histologic type, molecular subtype, and
lymphovascular invasion should be systematically
collected to ensure comprehensive data for

the development of a predictive model.
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Conclusions

Preoperative ultrasonographic tumor
location has the potential to serve as a
prognostic indicator for ALNM. Tumors located
in the subareolar region are significantly more
likely to be associated with ALNM compared
to those in other breast regions. This finding
emphasizes the relevance of tumor location
as a factor in risk assessment and can
contribute to the optimization of treatment
strategies when used alongside other

prognostic indicators.
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Prevalence of poor sleep quality and its associated factors among older
adults attending the outpatient department at Phramongkutklao hospital

Navari Thepchatri, Korawee Matesareyapong, Patsri Srisuwan
Family Medicine, Outpatient Department, Phramongkutklao Hospital

Abstract

The world is rapidly transitioning into an aging society. One of the common health
problems among older adults is insomnia, which can lead to reduced quality of life and affect
both physical and mental health. This study aimed to determine the prevalence of poor sleep
quality among older adults and its associated factors including the prevalence of mild cognitive
impairment and depressive disorder through a cross-sectional study of 200 adults aged 60 years
and above who sought services at the outpatient department of Phramongkutklao hospital
from November to December 2024. Data collection was conducted using interview questionnaires
about demographic and general health information, the Thai Pittsburgh Sleep Quality Index
(Thai-PSQlI), Sleep Hygiene Assessment, Mini-Cognitive Assessment (Mini-Cog), and the Thai
Geriatric Depression Scale (TGDS-15). Analysis employed descriptive statistics and multivariate
logistic regression to identify factors associated with poor sleep quality. Results showed that
the sample had a mean age of 69.6 years (S.D.=60), with a prevalence of poor sleep quality at
79.5% (95%Cl: 73.4-84.6) and a median Thai-PSQI score of 8.5 (IQR=6-11). The analyses of related
factor revealed that sleep efficiency reduced the risk of poor sleep quality with an adjusted
OR=0.73 (95%Cl: 0.63-0.84), while education below associate degree level increased the risk
with an adjusted OR=9.79 (95%Cl: 1.070-89.46). In this population, the prevalence of suspected
cognitive impairment was 61.5% (95%Cl: 54.6-68.0) and suspected depression was 9.5% (95%Cl:
6.2-14.4). In conclusion, most older adults experience poor sleep quality and show a high
prevalence of concurrent psychiatric and neurological conditions. Healthcare professionals
should therefore focus on screening, promoting, and preventing sleep disorders in older adults,
with emphasis on providing knowledge to improve sleep efficiency and caring for those with
education below associate degree level to enhance quality of life and reduce the risk of related
diseases.

Keywords: older adults; sleep quality; outpatient; depression; cognitive impairment

Corresponding Author:

Navari Thepchatri

Family Medicine, Outpatient Department, Phramongkutklao Hospital

315 Ratchawithi Road, Thung Phaya Thai Sub-district, Ratchathewi District, Bangkok 10400, Thailand
E-mail: navari.thep@gmail.com

J Med Health Sci Vol.32 No.1 April 2025




unii

Useinalnemdanidngdanudgeeny
96139590157 lngandoyaveInsunisunases
o Weuliguigy we. 2567 wud1 Usznsdiil
01y 60 URuluiidndrufisienay 20.38 vos
Ussrnnavussne wasuunlisnangnaiiuty
ashwial,ﬁaﬂwqﬂ%l mawBsuutandeussrnst
Wludanudndulunslianudidgiudgm
avamlungudgaeny Tnolamizegisdaniaz
woulivdy Fadunidlulgmmenaiinfinuves
TunwUidhuaeiinansznusosguninnie 3el
WATAMAINT TN’

azuaulidnduludasegdanaliiing
Ugmunsndou 1wy muasen A1zguAs
amvauesidion Msiing TRvnIINATAY wazLiy
anudessdelsalifindoiiess Wy wvuuas
Lsaiala nsfnwmatesatululssmelneseai
ANuYNvBIRMAWNTUBUNAUTl AU gy
oglugaefovar 49.8-70.8 Taiannzlungudl
wsuusnisluikungUisusnveslsameiuia
Hafeifinnuduius fuanedananiiisdiy
$191 19U lsavszdduaze1nsUaniieds
AUl WU AETuaiwazANInnialg
sfedaden1ediny Wy Anwna sele
Ladiigane wagszAuNIAny)

uenant sAdeanandanandlmiitui
anudiusseninanunmnsueunduTlaifty
AmrANUiAnunnsenaniiey (Mild Cognitive
impairment: MIC) Tngwuindgsongiinnagil
fnfnaunmnisuoundumniinguitlainig
fana1reg19ldedIAny’ iuRelIfungAngsy
Auaunm i Nsldgnueumau mysenmaaneg
wavgueusonsusuilimanzay Alnanseny
lAgATIROAMAINNITUBUNAU"® YauzLfEIiY

56,7

- = a i d '
WellIguliiguseninuvniileswazsuun wuin
Aasenglulvaiiiosininuynvesdyminisueu

J Med Health Sci Vol.32 No.1 April 2025

mmdmajmﬁmﬁaiuﬁuﬁﬁvuw 91aiflosnan
ANuLASERIINAINABNLAL TR ALANS A’

og1slsfinnu whedonAdodwouniad
nandataymnisueuvaulugaseny usidlvg
sidunmslugurunieiuiiameussssdidodia
FuUIun 1 MansAnwiiungugseng i
Suuinsuuugtasuenlulsameruianms dedl
dnuazUszrnsiannzuazenaiitedeuiuansng
MnnauUssrnaaly faly Fefinnudnduly
Msiiuaisedmssaunlungugasoig i
Suuimsitheuen ilefnwiAuynvesmnw
mMsueunduiilif waztladeifaudusiusiv
amefinanegisseud seludeianm 3ol
wang s wazdaen iieatiuayunsiannuleue
LAZUUIVNINITAUAEUNINLE0188E19ATOUARY

Faifu nnsfnunilTeifnguszasdndn
ilefnwiAynvesnuAINANTUDLUMAUTLAA
Tugfgeengfiunsuuinslunesmsalsagiouen
Tsamgnunanszaengindn uazinguszasdsoile
Anseitadeiiienaiduiusiugninmnsuoumdy
iR suAsdnmeanuynvesnnzmmRnumses
dnteauazamsdueslulszrinsnquineiu

AonsAne
sULUUNIIBUASNGUUTLYINT
AsAnwidunsiseuuuniafnung

(cross-sectional study) lngafiun1sudsanlasu
MIFUIDNINANLBYNIINNNTNDTALATINITIVE
AsuLnngnmsun (nivdesusesiavdl IRBRTA
1285/2567 sWalasan1s R134q/67 Exp aafudl
30 fugneu 2567) Ussunsidvanede gesene
ﬁuw%’w‘%msﬁﬂaqmaﬂsﬂ@ﬂwuaﬂquwsnma
WILINQINA SErIafeungAIn1eu 9 Sunay
W.A. 2567

WNEUIINISAALLT (inclusion criteria) A
fitenesaud 60 JulU drunasinisinosn

q

@22

93



94

(exclusion criteria) @ {iinTladen zaLpuFen
(dementia) MIpANYTANINNIGTTUUUSEEIN
(neurological disorders) Ailasunisduiintussuy

1

suagasuaﬂiqwmma

N1SATUIUVUIANGUA2DENS
N1TANUINVUINGIDE199198991NA"T
Anwnvesngiug a¥ames uazany’® Ga5189y
ANuYNveIRMUAIWATTUeUnaUTlATudgeey
wiriusesay 49.8 lagldgnsAuindmiunis
AnwAun:
n= @ Tngmuunli

(%

o Z, f5zfuannudesiu 95% e
Wiy 1.96

o P ABANUYNVDIAMNINAITUDUNEY
Alaifannis@nusnadedosas 49.8 windy
(0.498)

e d Aodrmnunaiadeuieniuls
fvuaiisesaz 7.5 (0.075)

nmsdnalldnadeensdiush 170 au
uaziilesesiudnsnisgamevesdeya (dropout
rate) $98az 20 NMUATUIAFIBENAAYINY
W 200 au FsdmdenlagiBnsduuuuiisyuy
NnFgeogfiiniuuinislutianaiidng

isesileflilunisise

nsAnuillfindesiiolunaiivieya
6 du failde

1. wuugeuauteyanaly: Usznausie
ToyanuUserINsmans lakn 81y Ansn1sinw
wie i daugs duiinans aamuninausa
anwugn1segende seAumfinw el uagendn

2. UUUFBUMUTRYAGUNWUAENORANTTH
gua1m: usntoyaiieifunginssudes

N19GUNIN (ﬂﬁquqfvﬁl n1sAuLeanaged
N1500nA18INIY) 13AUIEINAT STAUALLATYA
anedaanznansfiu waznsuilanweSenudia
ANNDU

3. WUUUTZLIUAMAINNITUBUVDY
naddsnatunenlng (Thai-PSQI): siauilag
AzIudy IsUsvyuiving wavas ™' TAauls
(sensitivity) 89.6% WazAIIUINNIE (specificity)
86.5% MdUsrAvsuearhvasnsoLLA Cronbach’s
alpha coefficient) iy 0.73 Usznousie A1au
9 o Fedandu 7 esduszneu THun n. Auam
nMsusUVEUESATY . Svevnandausidiuey
JunsETIvdu A, szezialumsusundu ez
1. Usgdnsnanisusuvaulaeuniidy 2. nssuniu
AMFUOUNAU 2. NTITIUBUNAU 9. NANTLNUAB
nsyinanssy InemsuUaNanAgLUuLTIL: <5 AT
AUBD ﬁ@mmwmiuauwé’uﬁﬁ, >5 AYLUY
e finaunmnsusunduiilaa

4. wuUUsEIiugYaUNEN1ISUBUNAY
(Sleep Hygiene Index): Wauwlag David wazAady
wadhuinwilnelaedan whune” Senduusyans
woanesATOULIA 0.74 Usenaumermaii 14 98
UsliuseAunsufURmenngin 5 sedu (Likert
scale) nMsutananuadu 3 seAufe Azuuwaas
1.00-2.33 u saus Avuuads 2.34-3.66 Ju
sefutunans AsuUWAAY 3.67-5.00 WU sEfUge

5. wuuussdiudansasanmaseadesiu
Mini-Cog: 9148991 1891UBIEUUIVANERS
andanszdammvgdnierzeny Wdmsu
ARNTBINTIENTIANUNNTY (cognitive impairment)
lngAIUY <3 WARITANURAUNAAUAIINSAR

6. wuuinanaai1luggeanglne 15 4o
(TGDS-15): Wauulae Yesavage wiardunuine
Tnguniy 29AUNISUE wavauy ™' Ussidu
Amzduedilutag 1 dUanifiuan nsudana
wualu avuuu 04 Ju lslflanedued Azuuu

J Med Health Sci Vol.32 No.1 April 2025




5-10 Azbuy WU Suflnduad azwuy 11-15
I @ = v
Azl WU 1 JulsaguLasn

nszurunsiiudaya
Adesnfiunsfiuteyalaenisdunivel
An33delaense ndsannlasuauBuseudy
anednualdns (informed consent) Uiz iEjgseny
nSusimstinesnsialsadiheuen i nide
#unistuasinguazasd dunounisifiuioya
wazdnslunisaeudiainnifidulanasniia
Tnglsifnansznustonisinu deyaromngniiv
Huaruduuezinauelunmsausihiiu

nsaAszidaya
msleseieyalumsAnuniiussnouse

1. Msdnzideyaiugiu: 19ads
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(OR) uagga3ALTotiu 95% (95% confidence
interval)
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($oway 29.5) Mdvinaneladuedi 25.2 nn./
(S.D.=4.1, min-max=17.7-46.6 nn./32) Fadnog
Tunauidhwidnidu

95



Table 1 General characteristics of the subjects (n=200)

Characteristics Total
n %

Age (years)

Mean (S.D.) 69.6 (6.0)

Median (min-max) 69 (60-85)
Gender

Female 103 51.5

Male 97 48.5
BMI (kg/m?)

Mean (S.D.) 25.2(4.1)

Median (min-max)
Status
Single
Married
Divorced
Living at home
Alone
With others
Education degree
Primary education or below
Secondary or vocational education
Associate degree
Bachelor’s degree or higher
Income
Less than 5,000 baht
5,000-10,000 baht
10,001-20,000 baht
More than 20,000 baht
Occupation
Unemployed
Retired government officer
Self-employed

Daily wage worker

24.6 (17.7-46.7)

39 19.5
119 59.5
42 21.0
26 13.0
174 87.0
94 47.0
36 18.0
14 7.0
56 28.0
24 12.0
56 28.0
40 20.0
80 40.0
68 34.0
60 30.0
35 17.5
37 18.5
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Table 1 Continued

Characteristics Total
n %

History of smoking

Yes 8 4.0

Never 124 62.0

Used to 68 34.0
History of drinking alcohol

Yes 52 26.0

Never 72 36.0

Used to 76 38.0
Exercise

Yes 130 65.0

No 70 35.0
Underlying disease

YEs 186 93.0

No 14 7.0
Underlying disease hypertension

Yes 136 68.0

No 64 32.0
Underlying disease diabetes mellitus

Yes 68 34.0

No 132 66.0
Stress

Yes 97 48.5

No 103 51.5
Nighttime urination (times)

0 times 29 14.5

1-2 times 112 56

More than 2 times 59 29.5
Drinking caffeine

Yes 159 79.5

No 41 20.5
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ideiasgiieddUszneuTenmAINNST
weauvay wudhnguiiegwamlvaiuseidiunann
NMIUBUNAUITNO ATV ULDIINADUTNA (Souay
70.5) usiiaymannludussesnandasidiuey
Junszilandu Taedesas 40.0 se91udniu
Yeymnegjann muszeznainisuounau dnlng
WouUVd 6-7 97l Gevax 51.5) uasiifisoray 40.0
fupundutiosnin 6 tlua
PUUSEAVIEANATUOUNAUNUIN Tt
Spray 24.5 ATlUSTAVSAMNITUOUMAUNINAT

fovay 85 Fadorndusyiuiivanzay dwled
Uszansnmnisusundusiniidesas 85 lng
favay 26.0 TUsEANEAMNITUBUNAUAINTY
Sovaz 65

PIUNTIUNMIUNTUBUNREU WU aUlvg
Itamiantios (Soway 64.0) d@1usesay 72.0
Tilgldeeunduludoudinuan wavdiulng
Itawnandesnrunisinanssulugasnaisiu
dlosnnmsueulindu (Gevay 88.5)

FowFeuitsussrienguiifinanmnis
uaumaUAkazlif wumuuanatseg1enLauly
nnasdUszney Tnenguiifinaninnisusundus
fiUszAviBmnsuewndundeSeras 93.7 (S.D.=10)
iisuiudesas 66.8 (5.0.=17.5) lunguidinunm
nyusunaulf

Table 2 Sleep quality among the elderly (PSQI components)

Sleep quality component items Total Good sleep quality Poor sleep quality
n % n % n %
Sleep quality
Very good 17 8.5 13 31.7 i 2.5
Fairly good 141 70.5 28 68.3 113 71.1
Fairly bad 39 19.5 0 0 39 24.5
Very bad 3 1.5 0 0 3 1.9
Sleep latency
No problem at all 54 27 30 73.2 24 15.1
Only a very slight problem 40 20 6 14.6 34 214
Somewhat of a problem 26 13 3 7.3 23 14.5
A very big problem 80 40 2 4.9 78 49.1
Sleep duration
More than 7 hours 17 8.5 9 22 8 5
6-7 hours 103 51.5 32 78 71 aa.7
5-6 hours 42 21 0 0 a2 26.4
Less than 5 hours 38 19 0 0 38 239
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Table 2 Continued

Sleep quality component items Total Good sleep quality Poor sleep quality
n % n % n %

Sleep efficiency

> 85% 49 24.5 33 80.5 16 10.1

75-84% 54 27 7 17.1 ar 29.6

65-74% 45 22.5 1 24 a4 27.7

< 65% 52 26 0 0 52 32.7
Sleep disturbances

No problem at all 0 0 0 0 0 0

Only a very slight problem 128 64 39 95.1 89 56

Somewhat of a problem 71 35.5 2 4.9 69 43.4

A very big problem 1 0.5 0 0 1 0.6
Use of sleeping medicine

Not during the past month 144 72 41 100 103 64.8

Less than once a week 20 10 0 0 20 12.6

Once or twice a week 16 8 0 0 16 10.1

Three or more times a week 20 10 0 0 20 12.6
Daytime dysfunction

No problem at all 0 0 0 0 0 0

Only a very slight problem 177 88.5 34 82.9 143 89.9

Somewhat of a problem 18 9 7 17.1 11 6.9

A very big problem 5 25 0 0 5 3.1
Global PSQI scores, median (IQR) 8.5 (6-11)
Quality of sleep 200 100.0 41 20.5 159 79.5
n, % (95% confidence interval) (15.4-26.6) (73.4-84.6)
Sleep duration (hours)

Mean (S.D.) 8.3(3.2) 7.2(1.4) 8.6 (3.5)
Sleep efficacy (%)

Mean (S.D.) 72.3 (19.5) 93.7 (10.0) 66.8 (17.5)
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Sovaz 10.0 (95%Cl: 6.6-14.9) wazn15iusy
Sovag 6.5 (95%Cl: 3.8-10.8)

Table 3 Report of sleep disturbances in PSQI (n=200)

Sleep Disturbance (>1 times/wk) n % 95% Confidence Interval
Wake up in the middle of the night or early morning 173 86.5 81.1-90.6
Need to get up to use the bathroom 169 84.5 78.8 - 88.9
Cannot fall asleep within 30 minutes 104 52.0 45.1 - 58.8
Cough or snore loudly 102 51.0 44.1 - 57.8
Feel too hot ar 235 18.2-29.8
Feel too cold 35 17.5 129 -234
Cannot breathe comfortably 24 12.0 8.2-17.2
Have pain 20 10.0 6.6 -14.9
Have bad dreams 13 6.5 3.8-10.8

qmamﬂﬂmiuawé’u m’;znﬁﬁﬁﬂunw%mlﬁnﬁaﬂ
LAZNIIETULAS
f15799 4 (Table 4) wanswani1sUseLdiy
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(AzwuY 3.67-5.00) Anlufaeas 75.5 (95%CI:
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fgveundenisusunauluseauUiunans (Asuuu
2.30-3.66) uazlinugfiflquonndionisusundy
Tusgdusi
NANSARNTBINIXMIIARUNNTBLGNTIDY
#e Mini-Cog wumsgnuesiiasdeindinnizms

SAnunwseudniesaiieiovay 61.5 (95%CI:
54.6-68.0) vouriiferay 38.5 (95%Cl: 32.0-45.4)
1n133ANUNG dUHANTARNTDINILTUATIIY
TGDS-15 wuirfesay 9.5 (95%Cl: 6.2-14.4) a4
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Table 4 Percent of levels of sleep hygiene index by Mini-Cog and TGDS-15

Sleep hygiene index

Total (n=200)

Good sleep quality  Poor sleep quality

(n=41) (n=159)
n n % n %
(95%CI) (95%CI) (95%CI)
Sleep hysgiene index grading
Low (score 1.00-2.33) 0 0 0 0 0
Middle (score 2.34-3.66) 49 8 19.5 a1 25.8
(19.1-30.9) (10.3-34.0) (19.6-33.1)
High (score 3.67-5.00) 151 33 80.5 118 74.2
(69.1-80.9) (66.0-89.8) (66.9-80.4)
Screening cognition (Mini-Cog)
Normal 7 27 65.9 50 315
(32.0-45.4) (50.6-78.4) (24.7-39.0)
Suspected cognitive impairment 123 14 34.2 109 68.6
(54.6-68.0) (21.6-49.5) (61.0-75.3)
Screening depression (TGDS-15)
Normal 181 38 92.7 143 89.9
(85.6-93.8) (80.6-97.5) (84.3-93.7)
At risk 19 3 7.3 16 10.1
(6.2-14.4) (2.5-19.4) (6.3-15.7)

o

Jadviiduiusfugunmnisueunduitlifiva

9797 5 (Table 5) LAAINANITIATIZH
Haduiiduiusiugunmnisuouvduiiliflagld
nsieszimsannssladafnauuusiulsisien
(univariate analysis) wagkUUNAI8AILUST
(multivariate analysis) KON AAT LU UWUSIFEN
wuhJadeifanudusiunaamnsuouvay
laieenedifoddyneada W anunmmeniy
usnfiueg (Crude OR=5.11, 95%Cl: 1.30-20.01,
p=0.02) Seleiaunn 10,000 U (Crude OR=2.87,
95%Cl: 1.29-6.40, p=0.01) SERUNSANYIAIN
ayUseyay (Crude OR=3.05, 95%Cl: 1.51-6.16,
p<0.01) nMsUaaniznansAuuINndl 2 ads (Crude
OR=3.91, 95%Cl: 1.30-11.74, p=0.02) A%
MsjAnuNnIouanties (Crude OR=4.20, 95%Cl:
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2.03-8.70, p<0.001) kazUszansnmnIsuaunau
(crude OR=0.83, 95%Cl: 0.78-0.88, p<0.001)
o81lsinnm lemuauiladuniusie
MnTEiLUUaefuls wuirtadefidnad
anuduiudiununmnisuoundudilifesied
HedAnsadadiiies 2 Jade laun

1. UsedviBnwnsueumau - v;ﬂmil,ﬁ'msﬁu
Jewvay 1 vealsgaAnsn mNIsURUVEUIzanlan A
AemaunmmsusumaUTiRas 0.73 Wi (adjusted
OR=0.73, 95%Cl: 0.63-0.84, p<0.001)

2. swiumsAnewhn oy Eaan - fgeeny
ﬁﬁizé’umsﬁﬂmﬁﬂﬂ’jﬂayﬂ%igzyﬂﬁiammﬁﬂ
AaANNNTUBUNAUTltAgInIngAfinnsAne
wﬁuayﬂ'%q;iyﬁulﬂ 9.79 Wi (adjusted OR=9.79,
95%Cl: 1.070-89.463, p=0.04)
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Table 5 Factors associated with poor sleep quality among the subjects

Factors Categories Good sleep Poor sleep Crude OR Adjusted OR
quality, n quality, n (95%Cl) (95%CI)
(%) (%)
Gender Female 20 83 1.15 1.47
(19.4) (80.6) (0.58-2.28) (0.254-8.44)
Male 21 76 reference reference
(21.6) (78.4)
Marital status Single 11 28 reference reference
(28.2) (71.8)
Married 27 92 1.34 2.93
(22.7) (77.3) (0.59-3.04) (0.53-16.23)
Divorced 3 39 5.11 2.63
(7.1) (92.9) (1.30-20.01) (0.12-35.17)
Income (baht) 10,000 or lower 9 71 2.87 0.93
(11.3) (88.8) (1.29-6.40) (0.12-7.18)
Higher than 10,000 32 88 reference reference
(26.7) (73.3)
Education degree Lower than an 18 112 3.05 9.79
associate degree (13.8) (86.2) (1.51-6.16) (1.07-89.46)
Associate degree 23 ar reference reference
or higher (32.9) (67.1)
History of smoking Never 21 103 1.75 0.20
(16.9) (83.1) (0.88-3.51) (0.02-1.87)
Yes/Used to 20 56 reference reference
(26.3) (73.7)
History of drinking Never 12 60 1.47 1.32
alcohol (16.7) (83.3) (0.61-3.09) (0.16-10.97)
Yes/Used to 29 99 reference reference
(22.7) (77.3)
Exercise No 19 51 reference reference
(27.1) (72.9)
Yes 22 108 1.83 0.55
(16.9) (83.1) (0.91-3.68) (0.09-3.62)
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Table 5 Continued

Factors Categories Good sleep Poor sleep Crude OR Adjusted OR
quality, n quality, n (95%CI) (95%CI)
(%) (%)
Underlying disease No 14 50 reference reference
hypertension (21.9) (78.1)
Yes 27 109 1.13 0.27
(19.9) (80.1) (0.55-2.34) (0.04-1.92)
Underlying disease No 30 102 reference reference
diabetes mellitus (22.7) (77.3)
Yes 11 57 1.52 4.42
(16.2) (83.8) (0.71-3.27) (0.54-36.30)
Stress No 18 85 reference reference
(17.5) (82.5)
Yes 23 74 0.68 0.58
(23.7) (76.3) (0.34-1.36) (0.09-3.61)
Nighttime urination 0 times 10 19 reference reference
(times) (34.5) (65.5)
1-2 times 24 88 1.93 0.58
(21.4) (78.6) (0.79-4.69) (0.04-8.05)
More than 2 times 7 52 391 5.28
(11.9) (88.1) (1.30-11.74) (0.26-107.95)
Drinking caffeine No a4 37 reference reference
9.8 (90.2)
Yes 37 122 0.36 0.51
(23.3) (76.7) (0.12-1.07) (0.05-4.84)
Sleep hygiene index  Middle 8 41 1.43 1.05
(16.3) (83.7) (0.61-3.35) (0.17-6.47)
High 33 118 reference reference
(21.9) (78.1)
Screening cognition Normal 27 50 reference reference
(Mini-Cog) (35.1) (64.9)
Suspected cognitive 14 109 4.20 0.42
impairment (11.49) (88.6) (2.03-8.70) (0.05-3.41)
Screening depression  Normal 38 143 reference reference
(TGDS-15) (21.0) (79.0)
At risk 3 16 1.42 30.85
(15.8) (84.2) (0.39-5.12)  (0.14-6,772.28)
Sleep efficiency mean=93.7 mean=66.8 0.83 0.73
(%) (5.0.=10.1) (S.D.=17.5) (0.78-0.88) (0.63-0.84)
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Prevalence and classification of traumatic orbital fractures using computed

tomography: A study from Phranakorn Sri Ayutthaya hospital

Chompoonuch Thongthong
Department of Radiology, Phranakorn Sri Ayutthaya Hospital

Abstract

Orbital fracture was often found after trauma to orbital or periorbital regions. The etiology
of orbital fracture was caused by pressure effect to orbit or periorbital regions then result in
orbital fracture. Some patients have improved symptom without any treatment. Some patients
have more than half of orbital fracture and have complications including enopthalmos and
muscle entrapment, result in blurred vision and decreased visual acuity if no immediate treatment
in the proper time. The radiologist has the important role to diagnose orbital fracture and further
proper operative management. A descriptive study was performed. 416 patients who received
a computed tomography of maxillofacial bone in Phranakorn Sri Ayutthaya Hospital investigation
between January 1, 2022 and December 31, 2023 were identified in 2 years. All patients were
reviewed for CT imaging by one radiologist. Data recorded included gender, age, location of
fracture and etiology of fracture. Descriptive analysis was used for reporting the prevalence of
orbital fracture and the etiology of injury and types of fracture. 354 patients with diagnosed
orbital fracture were found (85.1%). 294 patients (83.1%) of the patients were males. Most
orbital fracture found between 21-30 years (n=86, 24.3%). The most common cause of orbital
fractures was motor vehicle accident (n=380, 91.3%). The most common type of orbital fracture
was combined fracture (n=330, 93.2%). The most common number of wall fracture was more
than one wall (n=280, 79.1%). The most common location of orbital fracture was a floor fracture
(n=276, 78%). The results of this study could help physicians make accurate diagnoses and plan

treatments, particularly for younger males involved in car accidents.
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Figure 1 Frontal view of bony orbit
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Figure 3 Extraconal space within the orbit outside the myofascial cone
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Table 1 Comparison of prevalence of orbital fracture between males and females who were

received a computed tomography of maxillofacial bone in Phranakorn Sri Ayutthaya hospital
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Table 2 Comparison of demographic data of orbital fractures between males and females who

were received a computed tomography of maxillofacial bone in Phranakorn Sri Ayutthaya
Hospital from January 1, 2022 to December 31, 2023

Data Male (%) Female (%) Total (%)
n=294 (83.1) n=60 (16.9) n=354 (100)
Age (years)
0-10 0(0) 2(3.3) 2(0.6)
11-20 30 (10.2) 4(6.7) 34 (9.6)
21-30 80 (27.2) 6 (10.0) 86 (24.3)
31-40 64 (21.8) 18 (30.0) 82(23.1)
41-50 50 (17.0) 6 (10.0) 56 (15.8)
51-60 30 (10.2) 12 (20.0) 42 (11.9)
61-70 32 (10.9) 4(6.7) 36 (10.2)
71-80 6 (2.0) 6 (10.0) 12 (3.4)
>80 2(0.7) 2(3.3) 4(1.1)
Mechanism of injury
Motor vehicle accident 270 (91.8) 54 (90.0) 324 (91.5)
Body assault 10 (3.4) 4(6.7) 14 (4.0)
Fall 14 (4.8) 2(3.3) 16 (4.5)
Types of orbital fracture
Isolation 18 (6.1) 6 (10.0) 24 (6.8)
Combination 276 (93.9) 54 (90.0) 330 (93.2)
Orbital wall fracture
One wall 62 (21.1) 12 (20.0) 74 (20.9)
>2 walls 232 (78.9) 48 (80.0) 280 (79.1)
Side of wall fracture
Superior 128 (43.5) 20 (33.3) 148 (41.8)
Inferior 228 (77.6) 48 (80.0) 276 (78.0)
Lateral 196 (66.7) 32 (53.3) 228 (64.4)
Medial 164 (55.8) 30 (50.0) 194 (54.8)
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Iﬁﬂ‘maamLaamiuauaﬂmammuammy

ANF1ALY: LUUINEDINISTINUNY; LSANADALEBR LUANDS; 9anasyiy Ant-Miner
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Predictive model for cerebrovascular disease risk factors using ant-miner algorithm

Jirattikal Suttawanit', Uthid Duangphasuk’, Saritchai Predawan’
'Akatumnuay Hospital, Sakon Nakhon
*Somdet Phraphutthalertla Hospital, Samut Songkhram
*Sirindhorn College of Public Health Chonburi, Faculty of Public Health and Allied Health Sciences,
Praboromarajchanok Institute

Abstract

Stroke remains a leading cause of mortality and disability worldwide, with a significant
impact on public health. Early accurate risk assessment and diagnosis are crucial for effective
prevention and treatment strategies. This study aimed to analyze medical data of cerebrovascular
disease from an international database, extract beneficial risk factors related to diagnosis, and
create an advanced model for stroke diagnosis using data mining techniques. This study was analyzed
data from the Stroke Prediction Dataset, comprising 5,110 patient records with 11 clinical attributes.
Multivariate logistic regression analysis was employed to identify significant risk factors. The Ant-Miner
Algorithm, inspired by ant colony behavior, was utilized to develop a diagnostic model for stroke.
The model’s performance was evaluated using 5-fold cross-validation and compared with other
machine learning techniques, including decision trees and random forest. The results found that
identified age over 65 years (OR = 3.72, 95% Cl = 2.86-4.84), hypertension (OR = 2.98, 95%
Cl = 2.31-3.84), heart disease (OR = 2.75, 95% Cl = 2.07-3.66), and high blood glucose levels (OR = 2.45,
95% Cl = 1.89-3.17 for >150 mg/dL) as the most significant risk factors for stroke. The Ant-Miner
Algorithm-based model excelled in handling imbalanced medical data, generating interpretable
clinical rules, and valuable for clinical decisions. It achieved 98.24% accuracy, 92.00% precision,
90.20% sensitivity, and 91.09% F1-score. These explainable rules, like “IF (age >65) AND (avg_glucose >150)
AND (hypertension = 1) THEN high stroke risk with OR = 27.12”, are applicable in real-world stroke
diagnostics. In conclusion, the Ant-Miner algorithm model proved to be an accurate and stroke
diagnostic model which simply identifies risk factors and diagnostic rules that can aid in early
detection and prevention of stroke, potentially improving clinical decision-making through this data
mining innovation. Further studies are recommended to validate the model’s performance in other
diseases of diverse populations and to explore its potential applications in clinical practice and
public health interventions. The integration of this model with electronic health records and the
development of user-friendly applications for healthcare professionals could significantly enhance
stroke risk assessment and management tools.
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UJagUu wmaluladaisaunanaznig
Uszaianatayanisnisunndlaidiuniiunum
ahdgfluasnsumd Msviwilesteya (data mining)
Jungunisfumanuiandeyavuiaivglu
3UuuU (knowledge discovery in database, KDD)
funumdidglunsieseideyaninisunmg
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N39539389deM19ndin %@yaLwéwﬁaﬂuﬂiaﬁw
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WBn1ssnwlnde® Ant-miner algorithm undla
Tumadiamsyndudeya (data mining) Maiun
11NN NITNNFUNI0UA (ant colony
optimization, ACO) 31ngANITUNITNIBINT
vowmlusssui Sanesfiudagldnduumaiion
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Jeaulansltiveilawmilestoya Ant-miner algorithm
wszgnaldlumsfnyidedmiumitadelse
vineaiontuaied lilayanainyMymMUEUNIN
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ohausiugh annsansanuseslsaldlusoianiy
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suteyaanna anndeyatadeideeiilulselond
waTEUNUSHENNTINARYLSA SNV MUV A
dunsunitadelsaviasniion luauss
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PMNMTNUMIUITIUNTTUALNG ARy
fiedeslunisvimiliosdeya (data mining) 1fu
TnseeivseduaugUluy (model) Aus
wagewduiusvesieyasuiuustlovnivaudeu
oggudoyavunlug wdosilenldlunisinu
Uszneusne prudeyailinannaiieafulss agtae
wwzlsavasnidenluausy (stroke prediction
dataset) vaagaldusnslulssnerutandin
gunslaa Ussmeailu Tud a.e. 2020 91u3u
5,110 sz fnudnuazddgmnenadnild
Anw 11 wuuauanwue gudeyalasuaunn
Widnldfadoyauuu creative commons 1du
uwasdeyamsnsuzmivnInsfidiey dniuld
lun1sfinu1ide wseiludiegranaass dmiu
Hnaoussuulganuszivg (artificial intelligence)
LLazmsL'%&Jui"uaqm'%'aq (machine learning)
mﬂgmsﬁ'aﬂ,&aﬁﬂmﬁ https//www.kaggle.com/
datasets/fedesoriano/stroke-prediction-dataset/
download?DatasetVersionNumber=1° {#nu
finsounnfn fauanslusud 1 (Figure 1) uaz
AuNsANYIREMeTsNsvivilesteya (data
mining) WunsyuiumMsasawuudaesensann
Foyatitliuazamnumnengudeyavunnlvg
(KDD) Wumsldmafian1eadia wagn1simsen
mMendamans Ussneuseduneundne deil

1. M3iiusIuTudeya (data collection)
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ASUUMAEgNARY MIAnwlldgudeyaiisiusi
19Ty https//www.kaggle.com® aglulud

wu gudeyavmanisunmg suleudiinnsetling
TayanTidadenieediin uazdeyaaingunsal

Anmudyaadnvesite Jeyanilddediny  “healthcare-dataset-stroke-data.csv”

start

Risk factors for a Stroke

eee

——————— — — —
% = |
| N -
L j ) AP
! — '
I Data Cleaning Data Transformation Data Reducting Data Selection

Data Preparation

Data M|n|ng Box

raining Set/ Test Sel

I

|

| Ant-Miner
| Algorithm
|

Test|Set

Diagnostic Model

Result

Figure 1 Research Framework and Methodology

2. msm‘%amﬁaga (data preparation)
mim‘%ﬂu%’ayja (data preparation) WHuduneu

F1uteyailnaina “Stroke Prediction Dataset”
lagfiarsananauasudiuvesdoyaluday

ddnifisedudunsielilsdeyaidannm
fslumsnedl 1 (Table 1) dmdumsinses
Tunsfinunil FAdelddudumsded

2.1 msfaFenteya (data selection)

e £

AIduAniensvileudeyaniainuauysaiain

ARz Td Yy Anidenaaudnuniziitinsdiius
fulsAvaoALEaALUANBINNLNITNUNIWITIUNTTY
nndnuaeillflunmsinuiiedu 11 andnuae
(onvusiagUae-iD Alianlflumsiingizs)
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2.2 MsanAneulAveya (data reduction)
Adelaasgvinaginnguiiulsroiies 1w ang

Y
14
% o

seuthaludon uazdviinaniey (Jutaediil
ANINEVIAATN Lileaneududouuaziiia
ANNANNTLUNITAANVBIMUUTIARY MBE
Wi wianguengidu <45 U, 45-65 U uaz >65 U
MusEAUANLIALALANG STy

2.3 mvhanuavendeya (data cleaning)
Fidmsivaeunazdanisiuafiviamely
(missing values) Ingiannglunmdnwy BMI 73
Andu “N/A” uaz smoking status 7AWy
“Unknown” Tngld38nsusvanmanivsnga
wazAnnsosAIlaUnG (outliers) laglyis
Interquartile Range (IQR) duusiiwusigausuna

24 n1swdasguuuudeya (data
transformation) f33euUasfeyanlg Csvilu
sUuuUmInzaudmiumsiingiest Tastiing
TUsunsuinsevinead uazdnnseuteyali
wioudmiunisldnuiudanesiiu Ant-Miner
Foyaiisrusimneraideianaiavielsiauysel

Sumounssiestoyn Ussnousne nsvheuazen
Toya MsuUastaya LagnsAnEeNtayadN
nssmdoyannuvasineg Whdudeyafiniox
dmsumsaned tedodedunmsashauuudaes
dmsvilladelsavaenidonluaues 191w 12
wuuAuaN Y (attribute) Useneude siadeya
(Id) e (gender) 818 (age) AUAUladn
(hypertension) 1sa#ala (heart disease)
An1UzUAsU (ever_married) Ussinnnisvineu
(work_type) Usztanwaiiles (residence type)
svsuthanalade (avg_glucose level) ARl
1ang (BMI) amuzquwé (smoking_status)
warnadnsnmsdulsanasadentuaues (stroke
label) Filusnsnd 1 (Table 1) lumsAnwiadedl
swadoua (d) ilusaimuaalidfures
sueloudeya agldilldasninguesmainmiles
Jaya dusuteyanuantfnadnsninlulsa
vaaadentuauss (stroke label) Wunadns
meAtadesudouteyanliiduidulsavasaidon
Tuauea (label value =407, “17)

Table 1 Data attribute ['healthcare-dataset-stroke-data.csv”]°

No. Attribute name.

Remark note

0 if the patient doesn’t have hypertension, 1 if the patient has hypertension

0 if the patient doesn’t have any heart diseases, 1 if the patient has a heart disease

Never worked”, “Private” or “Self-employed”

1 id unique identifier

2 gender “Male”, “Female” or “Other”
3 age age of the patient

4 hypertension

5  heart_disease

6  ever married “No” or “Yes”

7 work_type “Children”, “Govt_jov”, “

8  Residence type “Rural” or “Urban”

9  avg slucose level average glucose level in blood
10 bmi body mass index

11 smoking_status

12 Stroke (Label)

“Formerly smoked”, “never smoked”, “smokes” or “Unknown”*

1 if the patient had a stroke or 0 if not

*Note “Unknown” in smoking_status means that the information is unavailable for this patient
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3. MIAUMANNS uazMTiATIeitaya
(knowledge discovery and data analysis)

AUMNAILS (knowledge discovery) 93
wadlansviuvilesdoya Wy MsIuunUIELAN
(classification) NM53ANGY (clustering) wagn1s
ARTIZRAMUENTUS (association analysis) Lile
AUMANUNSINTRYA® Felumsanwadell HANW

T mafanisadfsieg Wenimnuduiusves
AENYAIE NN1TIIMilsdayasie Ant-miner
algorithm é’umﬂmé’ﬂwmzﬁy’wmmﬂgm%ga
yualng) indnnendumaudnunsiauiidfy
waziduusglevisingg muwuung IF-Then lugy
(Term) If<Term1ATerm2ATerm3A...> and Then

<Diagnosis> éfﬂLLamﬂugﬂﬁ 2 (Figure 2)

Training Set = all training cases;

DiscoveredRuleList = [J:
I=0;

REPEAT

I=i+1;

END WHILE

/initialized with empty list */

WHILE (No. of uncovered cases in the Training set > max uncovered cases)

Anti incrementally constructs a classification rule;
Prune the just constructed rule;
Update the pheromone of the trail followed by Anti;
UNTIL (i=No of Ants) or (Anti constructed the same rule as
the previous No Rules Converg-1Ants)
Select the best rule among all constructed rules;
Add the chosen rule to DiscoveredRuleList;

Remove the cases correctly covered by the selected rule from the training set;

Figure 2 Pseudocode of Ant-Miner Algorithm®

mmgﬂﬁ 2 (Figure 2) Wudumourhay
989 Ant-miner algorithm Usgnoudng dume
nane il

1. Initialization (3udushemsasanguun
wagnsReAmsiieesidesiy Wy S1uiuun
wardnIINTEmevallsluy

2. Construction dnusazazd1TIRteYn
warasdunImzanglun1sTwunUszinnTes
Joya

3. Pheromone update U5UUgaiduns
fifigalaonaisillsluuudumadu Sagtae
Thuslusoudaluannsafunuidunefiaty

128 |

4. Convergence Y¥giuneunsdsae
uazmIUIuUsIdumaun ey lingAfiaashuen
IRAFERVERRIIGR

nMTATIEveya (data analysis) M
N15ATIERANLaAneslaTARNLUUNYAILUS
(multivariate logistic regression)’ {un1s@nw
Yodeiduadendnnisnieadn logistic regression
(logis (p) = In (1%’)) Aldfdnsulananiy
Wzduveananisaiwuuluwnd @ 2 nadws 1wy
mwm?imgja V3o AuAsIR) awEunsi (1)
Tunsnuaseil
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JoyamuUsdase (independent variable) W 81y, ANUAULa#R, dutliianie, MIguym

fuUsau (dependent variable) 1u AM5AR Stroke (0 = iy, 1 = 1Ju)

logis (p) = In (ﬁ) = Bo + By Xy + BoXy + A B Xy, (1)

p fo muthanduiiaziin Stroke

Bo fe Ansil

B1, B2 s Br o erduuszavivessudsdase

X1, X5, ..., X, Ao fuusdasy

Odds Ratio (OR) fie Sasmdhuszwhdlenaiivansaliatuiulenafivemsalaslifetu
funaanAndulseans B wewulsdasy 31ngns OR = ef

79E19 LU P ¥8987Y (age) = 0.85, A1 OR = &** = 2.34

Confidence Interval (Cl) Witariiaiadn OR '«Jzaequaiu?iaaﬁ?uiuszﬁummﬁﬂaﬁfﬁ’mum
(19U 95%) A1IUAINAT OR WazAIAINLUTUTIVYRY B NGNS ALANNTST 2

Cl = OR X (e(SEXZ)'e(—SEXZ))

SE o Standard Error 984 B

Z @9 Z-score @vSUTEAUANLLYeL (WU 1.96 @1

[y

U 95% Cl)

o o a

0 C = 1 wansianuduiusliiveddunisadiisefuainudei 95%

4. ManTRARULIUTAaMarIAdeY  gegn’ msdnwil THEnsmansnaeuwuulyd
(model validation and testing) Tudumeudl  (cross validation) wilensiageuyszansam
Ant-miner algorithm finsasisuuudnaedasld  wadwsveangluwuudnasiitadulsavaoniden
windlamnsadfuaznisGouivesndonuudiaes  luauessignisainnisalainnuianainues
(term) filesrunismaaevazgnuszifiunar  wwudaedudiumsiFous (eaming) :nyndeya
Usuusaiteliianuududasiivsesdniam  dwiiilnaeu dauansluguil 3 (Figure 3)
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Figure 3 5-Fold Cross Validation Sample"
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mﬂﬁaﬁgﬂﬁﬂmagﬂﬁm uag Fl-score dadu
ANAABLUY harmonic mean 52313 precision
uag recall gewannasTamdivdhuuudiaes
myitadelsaviaonidenuaues (diagnostic decision
model) fisAnsnnmieuuusiansitldannis
nimilestoyad

5. duuUsaeanHadns Al Ant-
miner algorithm TUtszgndltiduadesiiodmsy
HemTidedelsavaonidenluauadusuuuures
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NaNISANEN

nsAnuiligadoa Stroke Prediction
Dataset daUsznoumedeyagihod1unu 5,110 576
Usenaume @mé’ﬂwmz gender (1Wf1), age (818)),
hypertension (mmé’uiaﬁmqa), heart_disease
(I5piala), ever married (1BLAII), work_type
(UsLnnanw), residence_type (Usziaviiegondie),
ave_clucose_level (Gzsfuthmaludonads), brmi
(Arytiaanne), smoking_status (amuzmiquw%"),
stroke (MaAAlsPviaaRLEen gL - shuUshving)
ymslesgideyailowunaraiauuuiiaes
finannsdnun il

1. Hansieseuteya (data preparation)
ifeldwsondeyamutuneuiineuwly Taed
NanSEIuNNIRa

1.1 msfniiandeya (data selection)
g mutiesa “Stroke Prediction Dataset”

13U 5,110 sealeu Ansanuaizdfay 11 Aasanues
Afianuduiusivlsavasadenluauomiunis
NUYLNTIEINTTH (8N SadUae-ID ilaithan
Talunsiase)
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1.2 msaaveuiifteya (data reduction)
{Adeledanguinuusraiiondutisiifinnumaneg
yenadn el

- 918 wialu <40 U, 40-50 T, 50-65 U
uag >65 U

- syduthenaluden wuady <120
me/dL, 120-150 meg/dL wag >150 mg/dL

- pflanante wuadu <25 (WUnd),
25-30 (bmfniin) uay >30 (89u)

nsdanguiidasannududeunes
Toyauazyilvinadnsvesmsiasedaumng
MeRaTnaATY

1.3 n1svienuarendeya (data
cleaning) {idelarniiunsvihanuaventeym lae

- dansfiuenTinavne (missing values)
T BMI 7ifendu “N/A” Tnaunudishesadeny
NANDYUAZLNF

- dm¥u smoking status AifANTu
“Unknown” AUl dunguusniiolinsizsiin
finasennundssvedtsanioll

- ATIERULazInARAUNG (outliers)
11935 Interquartile Range (IQR) d@usudaLUs
WU laun 01e, seduthenaluideniads
war BMI FanuanAaun 48 suideunarlévinnis
U%’Uﬁﬂﬁagﬂuﬁé’aﬁaau%’ﬂﬁ

J Med Health Sci Vol.32 No.1 April 2025

1.4 n1suvassiuuudeya (data
transformation) g33elalUastayaanlla Csv
Husuuuuisangadmiunsiingzsilag

- dnideyaglusunsuinsein et
dmsumsle ey LaneeelaRaRNWUUNS S

- wawhudsisunnlviegluguuuy
FuUaviu (dummy variables) dusun1sinsien

- witndeyalusUuuuiivnyaudmy
nslgiu Ant-miner algorithm

2. Snuaiuguvestoyadifnumdann
wtntoyaudn flengads 43.22 + 22,617 sy
vhmaludonads 106.14 + 45.28 mo/dL sl
wanewads 28.89 + 7.85 dulngdumane
($ovaz 58.59) Urudulafingssouay 9.73 dlsa
vladovay 5.40 uagliineguyvidiesay 37.03

2.1 dNuUENIINTTINLVRITILALAY
Hoymarulilaunavesdoya andeyarianun
5,110 518 Wuiﬁﬂukwaamﬁamiuamm 249 518
(Soway 4.87) wazlilulsn 4,861 e (Geway 95.13)
wanslidiudsmsliaunavesdoyaiienadmwasie
Usgdvsnnvesuudnaedlunsiuenguitie
Adulsa Toyafinisnszarsvesdiudsniu
attributes 7idAey Fawanslum1eil 2 (Table 2)
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Table 2 Distribution of key attributes by stroke outcome

Attributes Category No stroke (%) Stroke (%) p-value
Gender Male 58.82 53.41 0.035
Female 41.18 46.59
Age < 50 years 68.73 19.28 <0.001
50-65 years 20.04 28.51
> 65 years 11.23 52.21
Hypertension No 92.59 54.22 <0.001
Yes 7.41 45.78
Heart disease No 96.48 65.46 <0.001
Yes 3.52 34.54
Blood glucose level < 120 mg/dL 78.85 44.98 <0.001
120-150 mg/dL 11.91 22.49
> 150 meg/dL 9.24 32.53
Body mass index <25 36.82 24.50 <0.001
25-30 32.03 31.33
> 30 31.15 44.17
Smoking status Never smoked 3791 23.29 <0.001
Formerly smoked 16.89 26.10
Currently smokes 14.65 31.33
Unknown 30.55 19.28

91951991 2 (Table 2) HaMsAATIEH
WUl fwdseny Aanudulalings lsaiala
sefuthmaluden duilnane uaznisguyv
fanudunusegalidediAgniadaiunisiia
lsavaeniienluaues (p<0.001) launguguae
dulsaiidndiuvesd@ifenguinnin 65 T
fanudulafings fMsala Sseduihmaluden
g9ndn 150 mg/dL Tdvilananiegandn 30 uax
sy IRnmsguuvaludnaniigeninguiliifulsn
BRSNS

2.2 Fnsunlalgmeanuldaunaves
foua osndeyadamiliaugasgiann e
wilvdgmeuliaunavestoya laldinaia
SMOTE (synthetic minority over-sampling

132 |

technique)*? iissuiusiogislungugiaelsa
viaandentuanesan 224 518 (Sevaz 4.87) 1y
2,187 519 (Jewaz 50) uagld random under-
sampling " andwausaegndlunguliilulsnain
4,375 578 \Ju 2,187 318 virlvigeRnaouiidndu
maqﬁgmmmjuwhﬁ’u

2.3 A1SUUITOYALAEAITNAARY
wuushaes Tunsnendl deyarionua 5,110 1
gnuuseanidugerinasy (training Set) F1uu
4,599 518 (Feeay 90) UavyaNAdeU (test Set)
U 511 578 (Sewaz 10) lnunsgdusuumys

1%
o a

Uil (stratified sampling) Lielvinsaaayndl

o 1

dndnveafithenlulsauwarlddulsalndifesiu

1% ¥ @ o

Toyaduatu dwiuyernasulalditnisnsivasy
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wuvled 5 @ (5-fold cross-validation) @uus
garnaousonidu 5 dauing fu wazviinig
Hnaouuuudnge 5 seu lngusazseuazldtoya
4 dlumsinaauuazdn 1 dwlunismeaeu
3. wamiATEineann lumsdnunaded
wuuiaesildanmsiuniiestoya azldinada
MFATEiRILUn oy elfinUszansam
Msvinemgsal Wieuszfiuanaudes Tng

Fhuusinast (Faudsem) dusudsuuunmuny
wazduUsdase (Fuusviune) fAfinatesad
Lﬂuiﬂiﬁﬁ%ﬂﬁmﬂiﬂdm (categorical variable)
Wiafuusseilos (continuous variable)

3.1 NaNTIATIZRANOANDYLAJEAN
wuunyiuUsdmiviiadeideddsavasnidon
Tuawes fnansinudslunissdi 3 (Table 3)

Table 3 Multivariable logistic regression analysis results for stroke risk factors

Factor SE(B) Oddsratio  95% Cl p-value
Age > 65 years 1.3139 0.1335 3.72 2.86-4.84 <0.001
Hypertension 1.0919 0.1287 2.98 2.31-3.84 <0.001
Heart disease 1.0116 0.1462 2.75 2.07-3.66 <0.001
Blood slucose level > 150 mg/dL 0.8961 0.1317 2.45 1.89-3.17 <0.001
BMI > 30 0.6259 0.1332 1.87 1.44-2.43 <0.001
Current smoker 0.6575 0.1439 1.93 1.46-2.56 <0.001
Age 50-65 years 0.7608 0.1333 2.14 1.65-2.78 <0.001
Blood sglucose level 120-150 mg/dL 0.5188 0.1345 1.68 1.29-2.19 <0.001
BMI 25-30 0.3716 0.1325 1.45 1.12-1.88 0.005
Former smoker 0.4187 0.1374 1.52 1.16-1.99 0.002
Work type (Private/Self-employed) 0.3293 0.1336 1.39 1.07-1.81 0.014
Male gender 0.2469 0.117 1.28 1.02-1.61 0.035
Ever married 0.3001 0.1285 1.35 1.05-1.74 0.019
Urban residence 0.174 0.114 1.19 0.95-1.49 0.127
Family history of stroke 0.6366 0.1446 1.89 1.42-2.51 <0.001

915747 3 (Table 3) WU

1. 01y > 65 U Tanudssgeiige
(OR = 3.72) uwazdtludAyneas (p<0.001)

2. avwuaulafings waslseiala 10u
Jadeidesddysesann (OR = 2.98 uaz 2.75
AIUAIGU)

3, izﬁuﬁwmaiwﬁamqa WisAsEe

o W

a813iltedAgy (OR = 2.45 d13u > 150 me/dL)
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4. frudnaniogs wazmsguYns Ll
AEsTUIUNaNs (OR = 1.87 uaw 1.93 audsv)

5. U5t Stroke luasaundh hitladdes
fidfy (OR = 1.89)

6. wAvE SAnudsaiiniudnies
(OR = 1.28) Waiisufuinands

7. Ussmiledendt (wndley iiiddry
M@Edd (p=0.127)
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3.2 A1TTILUNAILUTLAUT S2AY
ANULEBIgY NA1e uazs wuudaesiileann
nsviuvilestoya FANYIILATIZYAN odds ratio
(OR) wag Confidence Interval (CI) Taflunns
Smuannasinadsdduusiarsedu amnsodn
seduAnuAsenuen OR Idsdl ANLLEBAEA
(OR > 2.0) loun 81y > 65 U (OR = 3.72),
AuAlatings (OR = 2.98), 15aala (OR = 2.75),
wazszAuthnaluden > 150 mg/dL (OR = 2.45)
AadBItunane (OR = 1.5-2.0) i BMI > 30
(OR = 1.87), mﬁquwﬁuﬁwﬁu (OR = 1.93),
wareny 50-65 U (OR = 2.14) ANIAEN (OR < 1.5)
1giuA 918 < 50 U (OR = 1.00), liflanuduladings
(OR = 1.00), szsfuthmaludon < 120 me/dL
(OR = 1.00), BMI < 25 (OR = 1.00), uazlslinsguuyvd
(OR = 1.00), wilelulda$1ang (term)

4. Uszangamveswuuinaesdmivyn
Anapunazyanaaay uudIaeIn1TItadelse

nanalaonluaueinig Ant-miner algorithm
(5-fold cross validation) FufusENsayengLaR
Tunsfinw {Anwmedmafwesidosiu il
F1UUUA 1,000 1 wardRsINISIEgUaanlsluy
0.1 wazA1 convergence WINAU 10 89U N3
NAFUUTEEANSAIMVOILUUTNABI875 5-fold
cross validation UuYerNEDU 4,599 518 WU
A1 accuracy wasSeuaz 95.58 (95.32-95.87),
precision \aduSouay 90.88 (90.45-91.23), recall
\Asdenay 92.53 (92.18-92.76), uag Fl-score
\dvfoas 91.66 (91.31-91.99)

4.1 wan1sviiutealudesveslsa
nanlaonluausinig Ant-miner algorithm
wazUszdnininveluudiasinisitadelsa
naonLaonluansinig Ant-miner algorithm
dmuganaaev (test set) dauandlunseil 4
(Table 4)

Table 4 Confusion matrix and performance measures of the ant-miner model on test set

Actual \ Predicted Positive Negative
Positive 46 (True Positive TP) 4 (False Negative FN)
Negative 5 (False Positive FP) 456 (True Negative TN)

Confusion Matrix (N = 511)

91NM1397 4 (Table 4) wud wuusIaes
nsidadulsanannaenluauninig Ant-miner
algorithm \flevnaeuseteya test set S1u
511 518 flUszAnSn1menu accuracy wisdovas
98.24 uansiuuassEsavinglagneies
wnnideray 95 veensiivaviun fu precision
waeferaz 92.00 Ustidlouuusraswhunein
fimnuidzgniesUssanuiosas 92 vesnsdl
Wanun @ recall Wwasdosar 90.20 wandin
wudasenInsaszyRtaNudsesliUsTN

Soay 90 vaenIEN VLA wae Fl-score WaasSouay
91.09 LLamﬁﬂmmau@aﬁﬁizde precision
ke recall

4.2 wuvdtaesd1uiunisitadelse
viaendenluatesiiad1ane Ant-miner algorithm
I#as1engn1sifede (term) Stuauitadu 25 ng
Tagannsadanduauszduanuides uansng
fddnuazian OR galuusaznauaiudes
Fauandlunsedl 5 (Table 5)
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Table 5 Key diagnostic rules generated by ant-miner algorithm

Term Odds ratio
A. High Risk Rules (OR > 15)
1. IF (age > 65) AND (hypertension = 1) AND (heart_disease = 1) AND (ever_married = ‘Yes’) 41.43
2. IF (gender = ‘Female’) AND (age > 75) AND (hypertension = 1) AND (heart_disease = 1) 34.01
3. IF (age > 65) AND (avg_slucose_level > 150) AND (hypertension = 1) 27.12
4. IF (age > 70) AND (bmi > 28) AND 25.54 (heart_disease = 1) AND (ever married = ‘Yes’) 25.54
5. IF (gender = ‘Male’) AND (age > 70) AND (hypertension = 1) AND (ever_married = ‘Yes’) 21.32
B. Moderate Risk Rules (5 < OR < 15)
1. IF (age > 50) AND (bmi > 35) AND (avg_glucose_level > 150) AND (ever married = ‘Yes’) 14.23
2. IF (age > 60) AND (avg_slucose level > 120) AND (hypertension = 1) AND (Residence type = ‘Urban’) 11.96
3. IF (age > 50) AND (avg_glucose level > 130) 10.43 AND (hypertension = 1) AND (work type = ‘Private’) ~ 10.43
C. Low Risk Rules (OR < 5)
1. IF (age < 45) AND (bmi < 25) AND (smoking_status = ‘never smoked’) 1.00
2. IF (age < 30) AND (hypertension = 0) AND (heart_disease = 0) AND (bmi < 22) 0.88
3. IF (age < 25) AND (avg_glucose level < 90) 0.64 AND (bmi < 20) AND (smoking_status = ‘never smoked’) 0.64

21nM15197 5 (Table 5) WAAINHNTT
Aadefiddailéain Ant-miner algorithm
anunsoagUdnunzddelacd

1. ng) (term) mmﬁmqa [A. high risk
rules (OR > 15)] wanslidiuindadefifannud ey
gugnie Msiitaduidsmansegnesiuiu lnoamne
961984 01881001 65 T Smfuanuduladings
wazlsasiale Safiumnudedlageis 41.43 wh
nnuaniifenuaenadesiuaiudmansunng
fggeongiidlsaUszaimiimudssgiiansiin
lsAviaenifanluasas

2. ng (term) AMAABIUIUNaNS [B.
moderate risk rules (5 < OR < 15)] kaAddd
unumvestadufueInuasiegends s
Hademeguain Taswuingiiauniaenay
vdeoAelulvadeafifionguinnit 50 U waz
fithddsmmsgunwesnetios 2 ade Tamndes
solsavaenideniuauadluszauliunan
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3. ng) (term) AudEadn [C. low risk
rules (OR < 5)] Sudui1 yanaiidengiios (Fini
45 U) Wifinganudulafingaiselsaviila el
wameUnd uazliguyns dmnuidsssents
\Nnlsaviaanidentudes

ng) (term) winiuandliishufianududon
vyosthiodusiidmasenaialsavaondonlumies
WAYAINAINITOVDY Ant-miner algorithm Tunns
AngUuuumNdLsTIRUtousT e dudes
#1499 Faannsotlulszndldlunisdanses
uazUsziiiunnadssvesthelumanatinld an
nnn9itadelseviaenidenluauesiavin nudn

91y (age) fiAuddniign ynngsl
ReuluAeatueny nsanilvajazizuiionguinnt
40 Yl uagaruidssanfivtiunuengfiiintu

Jad8n19490 0 Ausauladings
(hypertension) wazlsaala (heart disease)
Usngluvaneng Tnstawzlungiiszymnudesgs
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dilsname BM) uazszauthmaluiden
(avg_glucose_level) iuiladodrdyiusinglu
vaneng TaoAniigeinaiiuanuidos

WQAN33UN5EUYM3 (smoking_status)
FadTiauynitligtusasinegulusfniimiudes
Wiy Tneamzdlesuiuiededug

Usesmau (work type) 91unIA@NYY
(private) waze1¥ndase (self-employed)
Usingluvaneng enaientestuanuieienvie
aNYENITVINUY

WA (sex) HMshenngdmsumav e
widsluunansdl wansdanuuanivesdadeides
FENINUNA

da1unNeNTd (ever_married) N3
wisuusIngluueng leganizlunguenguin
o1aftestutiadonedinunaznmsguaguniw

Uszuanilegafe (residence_type)
Usngluunang uanstamnuunnssestiadedes
FENIUVALIIB AT IUUN

ng (term) ﬁizqmﬂmﬁmqaﬁﬂ%im
vinethiidoatment ity engsnn anusulatings
waglsaiila vaueitadedunginssuuazdeny
U MSGUYYS 91T @nunmansa Sunuiniile
fnsaniulatemegunmuazety Anududou
vosng nnailvgiuseneusie 3-4 feuly wansdls
aududuvesnisUsifiunuides Stroke

ns@nwildTeuiieulseansnm
999 Ant-miner algorithm U738 decision tree
wag random forest Tun1siliadelsaviaaniien
luaues lagldvayaan Stroke Prediction
Dataset LRegafiu nan1siseuiiisuunanslimdi
flaUszAnSaInwes Ant-miner algorithm figana
Tunnéuiivssidiu uandunised 6 (Table 6)

Table 6 Comparison of performance measures across different algorithms

Algorithm Accuracy (%) Precision (%) Recall (%) F1-score (%)
Ant-miner (My proposal) 98.24 92.00 90.20 91.09
Decision tree 91.20 89.70 86.50 88.07
Random forest 92.70 91.50 87.60 89.51
Nan1SUTBUBUTLEASIT Ant-miner  aAusiena

algorithm fiusg@nsnwinilonin decision tree
waw random forest Tunndnu Inetavnzegnad
supugndalazAILLG) emnudAy
ot 19Bslunsidadenienisunng Maiaasg
f1u1TeRvesuiagiusEnauiunle 1Yy
anusrlunisuszurananaraiiudnglunis
oiUTNadNs ieidensiuansauiigadmiy
nstllgassluniemdin

MIAATETRLAV NSNS TR
Jadeides 1iteyadimiunisAngiain Stroke
Prediction Dataset Usgnaunig YeyarUae
5,110 918 HAN1SANYIINNITAATIRAUAANDY
Tedafnuuunmiuys wuh Yadedusiid ayian
vaslsavaeaientuaues As 915NN 65 U
(OR = 3.72, 95% Cl 2.86-4.84) @oaAdediy
MsAnIues Wang et al. (2020) finuin 918
dutladeidsandnueslsavaonidonluaues’
wenantl arudulafings (OR = 298) uaslsevidla
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(OR = 2.75) Aluhduidesddy denndesiunis
Ainwued Boehme et al. (2017)" wag Suwanwela
N.C. (2014)' fiszyin awsladingauazlsala
Dutladeidemdnvessavasndenluaueisly
seuanauazludszmelne szduihmaludengs
(OR = 2.45 d w3y > 150 me/dL) Wuiladeides
fiddty aonrdostunisAnuves Zheng et al.
(2018) finui quﬁwmaiuﬁamqaLﬁ'umﬂm?ﬁm
sonsiinlsavaendenluaneseslitodfgy!’
Uaduaudvilinaniege (OR = 1.87 dmsu BMI
> 30) WAYMSGUYYE (OR = 1.93 dw3ugiiguyvs
Tutiagt) Adulladoidosddilimsuestn
UsrAnSnmuesuuuiiassitadnedie Ant-miner
algorithm HUsdn3nIngenInIsnisiseusves
\A3aeuuUsiy TaeiiAn accuracy 98.24%,
precision 92.00%, recall 90.20%, &y Fl-score
91.09% §4n11 decision tree (accuracy 91.20%)
waz random forest (accuracy 92.70%) 9814l
Todrdy nadnidaenndaatunisdnuives
Shen et al. (2016) finun 3‘5msﬁau§maam‘§aa
AB9mUNnANTINYBIUNAY 19U Ant colony
optimization iUs¥dvsnmaslunisiiasigideya
MeNSENTALEUTew® Ant-miner algorithm
fqauauiidrfyfe annsoaiungnisidaded
Wihladreuarinnumuneniendiln wu 1 (1
> 65) way (szfuthaaludenads > 150) way
@musulaings) udmudssiolsanaonidon
luawes = g4” (OR=27.12) Faumnsineann neural
networks Asingnasindiu “black box” Liesan
Anugugoulunsedurenaans (Yu et al, 2018)
(29) pwausalunisadrangiiesunelddl
denAdesfuuLIAnYes Cynthia R. (2019) 7
Lﬁuégﬂﬁdmmﬁﬂﬁaﬂm interpretable machine
learning Tunsdindulanisnisunng'
slonBeuidlouiuisaun Mdlumsdnenil
WU Ant-miner algorithm f9alaiuSeuinile
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decision tree lusiunisuiledudeyaii
AMNTUTauLaziiviaulia 1ae decision tree
fhifedialunisiamsiufiuiidumiidudeuas
funliufiaeiin overfitting dlesuliiinrudnunn
Tuwedl random forest wiazyrvandgym
overfitting W89 decision tree wAnildelde
AeAududaulunIsAnukazAueInTunIS
vheradlangnssindulaiideustnely sy
Molnar et al. (2020) laas1gAlT d@u neural
networks Wilagiuseansaingalunisdnwun
sUnuuRduteu widududoddteyadiuauinn
Tunsiinaounazilrnuennlumsesuienszuauns
dndula Fadutedrindrdglunsuszgndlivg
Aadn (Topol, 2019)*
UoleiUssudAydnusen1sves Ant-miner
algorithm AoauaIuIsalun1saidunisiu
Toyailiauna Fadudnvaziilivestoyalsa
viaonLionluaNes tnulA recall g8 90.20%
wansisruansolunsnaduledodensd
Adulsaldd denadesiunisAnuives Chawla
et al. (2002) 17“Lﬁuég’]‘ﬁ\‘iﬂ??ﬂﬁﬁﬁ@%@ﬂﬂ’]iﬁ@ﬂ’]i
futeyaliaugalunmyitadenianisunnd® u
n13dnnsivteyaliaunaveslsavasniionty
avesdadidnvaidulsaiinuluvesudiniy
suks9gs msAnudldussendldinada Synthetic
Minority Over-sampling Technique PREGT
Fernandez et al. (2018) uugthl3 ieifiudiuau
Fregralunguiuaslsavasaidenluaueadis
uudesnin wasldimalin random under-
sampling Tungulsiidulsaifduansnnnin aw
LUAINI9TBY Wang et al. (2016)" wiieloile
yadoyaTiiemuaunanNIu Bnamaitedi
Uszdninmveamsvinng lnsanglungudiie
Adulsndasinnudnmenadnannni uenni
gatinsldimadia cost-sensitive learning i
Johnson Wag Khoshgoftaar (2019) Wlaue®
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e Tnetauasdasimtnlinnsiuneiin
Tungugfthelsaviaenidionluases (false negative)
findemegendinisinuneialungulidulse
(false positive) iaannuaidevesnsiilésuns
SnwlugUrelsanaanifenluauoilndnugulss
NN LU aesiainsaasingfifmdudon
NN U “IF (age > 65) AND (hypertension = 1)
AND (heart_disease = 1) AND (ever_married = ‘Yes’)
THEN A2aides Stroke = g4” (OR = 41.43)
nwianilaoufsanuduiusfidudousewing
Jadedsaningg denndaatunisAneiaes Liu
etal. (2018) Mg Ty fyvesnisiiansan
Auduius seninadadeidsdlunisuseiiu
Audssvedlsaviannidonluanos®
9813lsAnY Ant-miner algorithm Adl
Fodinfinasfinnsan Wudeatufunsinwves
Zhang et al. (2017) inuivisnsiSouivesiaios
AFvunuungAnssusssumd Suszansaings
Tumsinsesideyansmsunngidudon® usd
fianandessetaym overfitting lunsl algorithms
futuiuteyamansunmdaenadesiutedaing
289 Domingos (2012 S3eadwiasie seneralizability
vesuvuiasadelUldiudeyasisluuiuni
unnsnseaniu st Khosla et al. (2020) lg@nwly”
Tnsnmzdedeuilulitulssnnsivedifidnuoy
MaUgNIsH W0 weAnIINNITUILAARIMS
waztadoundeuiunninaaindoyalugiudeya
fldlumsfinuil dududeyaanlsmeruialy
UssmeaiUu wonani Hadudndayue wu eld
n15dfesEUUgIuteYa EHRs vadlsang1una
Tuuszmalne LLab’{]ﬁlﬁlu‘EJLgaﬁi’e]mi@LLaGIuLENVﬁ'EJ
aaﬂﬁ’ﬂé’qmaﬁlﬁléﬁ%fumiLﬁuﬁayjamﬂumsﬁﬂmﬁ
anvdarerLugveuU e ailet 1Y
TuuSuniiumnsnseanly
dnsuniswmuinisAnerluouian
fifofinnsaumanaUsenisiiansdniisils nstwa

nsfnuiludszgndldluniunesussrnsine
msvhsenuseinseds esandeyaildly
MsfnwanUsEnnslulsemaady deidade
Flonraumnsnaitu ednwagmaiugnssu wefings
n3uslaAeT Msdsssuuaunm uazlade
Boranisquanuios TanrsinisAnuafiuiia
Tnglddayaainuszvnsinglaonsaiieaine
LuUdtaesfinnzauiuuIunvesszinalne
uone1nd naUFsufisulszansainaos
Ant-miner algorithm fulspadug 7ild3u
Aullenludagdu Wy XGBoost, LightGBM
visoluna deep leamning A9 avdaelmdiuls
TalalUSounastaidaiuouvasunazluing
oehataiu Bnsorafinnsanldinedie ensemble
methods ﬁwamamﬁmLLﬁﬁwawmaImma
dhenedu ma3suiisunadnsildannuuudiaes
Ant-miner fun1sitadevesunngiioavgy
Tudoyayaferiuifianudidy ouszidiuin
wuuassensalinadniiiaenadesiunisitedy
n1enadnatanield Feavdiwaiisnnudoriu
Tunsihuvudiaesluldiduiniesileativayy
msandulaneadiin mivageuwuuaesiuteya
PNVaIPLUAY laganizdayadtnlsameuiaiy
Usewlne svteUssdiuenuanusalunisiung
Tutsundiuandnaiu msiaunuuuiasdiedlu
sUuuuiasnsmi Ui dussuuanssagy
wu mMIwaL web application #38 mobile
application m%’mudwaﬁww%’uqﬂmmmamﬂmmé
Wiemsysannniussuunwssdeudansetind
Tillogudn axteliimafansoauarUssiunnudes
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Association with low muscle mass in patients with knee osteoarthritis in rural

areas of Surin province

Thanasete Kongkaew', Weerapong Seehapanya’, Chatchada Chinkulprasert’
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*Physical Medicine and Rehabilitation Department, Prasat Hospital
*Department of Physical Therapy, Faculty of Physical Therapy, Srinakharinwirot University

Abstract

Sarcopenia in patients with knee osteoarthritis (OA) contributes to increased disease
severity, including decreased physical performance, increased risk of falls, increased pain intensity,
and abnormal knee alignment. Previous studies on the prevalence of sarcopenia among older
adults with knee OA have mostly been conducted in urban areas using various diagnostic tools,
resulting in inconsistent findings. This study aimed to determine the prevalence and associated
factors of sarcopenia among patients with knee osteoarthritis living in rural areas. A cross-sectional
study was conducted among 197 individuals aged 50 years and older diagnosed with knee OA,
attending sub-district health-promoting hospitals in Sangkha District, Surin Province, Thailand.
Data were collected using general demographic questionnaires, the Mini Nutritional Assessment
(MNA), and the SARC-F questionnaire for sarcopenia screening. Descriptive statistics, chi-square
test, Fisher’s exact test, and independent t-test were used for data analysis. The demographic
and clinical characteristics showed that most participants were female (82.2%) with a mean age
of 66 years. The most common age group was 60-69 years (41.1%). Most participants (66%)
had comorbidities, with an average knee pain duration of 61 months. Normal body mass index
(BMI) was observed in 35% of participants, while 28.9% were classified as obese class |l
(BMI > 30 kg/m?2). Most participants had low physical activity levels (44.2%). Regarding nutritional
status, 51.8% had normal nutrition, 44.7% were at risk of malnutrition, and 3.6% were
malnourished. The prevalence of sarcopenia among knee OA patients was 56.9%. Factors
significantly associated with sarcopenia included age group, education level, physical activity
level, duration of knee pain, pain intensity, and nutritional status. The high prevalence of
sarcopenia among patients with knee OA in rural areas highlights the need for early screening
and assessment by physicians, physical therapists, and multidisciplinary healthcare teams.
Integrating sarcopenia assessment into knee OA management plans may lead to more appropriate
and effective interventions tailored to individual patient needs.
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sedfutiaddty (significance level) 71 0.05

NaNISANEN

fifdedonsiuidu 197 au wut
FINUIUNARPININATUNAYY (82.2% LA
17.8% pnuddu) engide 66.18 U danllugdl
sefunsfnweglussdutulssandnu S1uu
148 Au (75.1%) Tdvtiuranigeglunguavdl
128n18UNG 91U 69 AU (35%) LazAvil
1IDNDIUTZAU 2 97UIU 57 AU (28.9%)
flsAusednd 130 A (66%) Tsausedrdiiny
Loun tmu (46.9%) Audiuladings (72.3%)
wazlsauszdddun wu tila lutu wnalunszwng
T 91w 47 Ay (36.15%) d@rulugiiszeu
AanssumaNegagluseauiun (44.2%) uagseau
Ununans (43.6%) giddoiideniionnisuinm
WU sveznaeieyszana 5 U (61 Weu) svau
amstineglusgivuunans (seduen1suin
4-6) 91U 109 AU (55.3%) 5AUN1IELNTUINTT
ogluseAuUni 102 Ay (51.8%) sefuidissianin
VINATOINNT 88 AU (44.6%) LAEIEAUVINETOINT
7 Al (3.6%) Fauanslumnsnad 2 (Table 2)
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Table 2 Demographics characteristics of patients with knee osteoarthritis (n=197)*

Variable Number (n=197) Percent
Gender
Male 35 17.8
Female 162 82.2
Age (years)
50 - 59 46 234
60 - 69 81 41.1
70-79 56 28.4
80 - 89 14 7.1
Mean + SD = 66.18 + 8.36
Education
No education ar 23.9
Elementary 148 75.1
High school 1 0.5
Bachelor or above 1 0.5
Body mass index (kg/m?)
< 185 23 11.7
18.5-229 69 35.0
23.0-24.9 27 13.7
25.0-29.9 57 28.9
> 30 21 10.7
Medical conditions
No 67 34
Yes 130 66
- Diabetes 61 46.92
- Hypertension 94 72.30
- Other (heart disease, hyperlipidemia, chronic kidney disease etc.) 47 36.15
Physical activity level
Sedentary 22 11.2
Mild 87 44.2
Moderate 86 43.6
Heavy 2 1.0
Duration of knee pain (months)
<1 3 1.52
2-3 8 4.06
4-6 3 1.52
7-12 36 18.27
13- 60 102 51.77
> 60 45 22.84
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Table 2 Continued

Variable Number (n=197) Percent
Mean + SD = 61.05 + 71.68
Pain scale
18=3 37 18.78
4-6 109 55.33
7-10 51 25.89
Mean + SD = 5.22 + 1.84
Nutrition level
Normal 102 51.8
Malnutrition risk 88 44.6
Malnutrition 7 3.6

Amuynvasznaniuiiotosluifsitaridey

MINN1sABUNILANIEINANALidatios
Tngl¥uvuaouaiu SARC-F Tugfifidoridey
$1uau 197 Au wudh gRiTedndenuasiinnig
snanduiletestaude $1uau 112 au Andy
56.9% lagfAfidoitdonuardneglunguis
amwnanduiletesfiongaigeninguilil

AMzulanautileleseg1sldsdAyn19ans
(p-value < 0.001) UazilawUsmUTIENUTINE
wanaulleteenuuniignltugieny 60-69 U

=

(43.75%) 50403178 939018 70-79 U (38.39%) 1l

1Y

YAFOUNEDANUNLANULANNS T URENIT U ALY

<

M9adR (p-value < 0.001) Fauandlunisnedl 3
(Table 3)

Table 3 Prevalence and average age of sarcopenia in patients with knee osteoarthritis

Prevalence (%)

Knee osteoarthritis (n=197) Sarcopenia Non-sarcopenia p-value
(n=112) (n=85)
Age (years) <0.001°
50 - 59 9.82 41.18
60 - 69 43.75 37.65
70-79 38.39 15.29
80 - 89 8.04 5.88
Age (years) Mean + SD 68.76 + 7.25 62.78 + 8.56 <0.001°
Prevalence (%) 56.9 431

“ = Chi-square test, ° = Independent t-test
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(p<0.001) Tnenguifihedoridoniiinnudes
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nauifiidordensuiunnzaanduietion
wilsyfumsnweglunguitlallfzunisinu 3
fidmnugeaninguiideindonusdlsiiniizina
néiilerioregadituddymeatin (30.36% waz
15.29%, p=0.011) Iuﬂajuﬁﬁ%mﬁd’nﬁam'mﬁuﬁ
anandnietesdwlnagiiianssumenie
ogluszduiumnninguiddeiindouuslaid
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(37.65% way 51.76% AUa19IU) ANT5EFIUDY
sefuoM st lunguiiiinnedeiidens iy
fomznandudetiosargainhnguiilsifiomezang
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sufuiinmznanduiotosdlneiissiunne
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Fauandlunsneii 4 (Table 4)

Table 4 Clinical characteristics of patients with knee osteoarthritis with and without sarcopenia

Knee OA Knee OA Knee OA
with sarcopenia  without sarcopenia -value
Variable (n=197) eiio (rass). g
Number (%) Number (%) Number (%)
Gender 0.735°
Male 35(17.8) 19 (16.96) 16 (18.82)
Female 162 (82.2) 93 (83.04) 69 (81.18)
Age (years) <0.001°
50 - 59 46 (23.4) 11 (9.82) 35 (41.18)
60 - 69 81 (41.1) 49 (43.75) 32 (37.65)
70-79 56 (28.4) 43 (38.39) 13 (15.29)
80 - 89 14 (7.1) 9 (8.04) 5(5.88)
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Table 4 Continued

Knee OA Knee OA Knee OA
with sarcopenia  without sarcopenia -value
Variable (n=197) i (1e88) g
Number (%) Number (%) Number (%)
Education 0.011°
No education 47 (23.9) 34 (30.36) 13 (15.29)
Elementary 148 (75.1) 78 (69.64) 70 (82.35)
High school 1(0.5) 0 1(1.18)
Bachelor or above 1(0.5) 0 1(1.18)
Body mass index (kg/m?) 0.603°
< 18.5 23 (11.7) 15 (13.39) 8(9.41)
18.5-229 69 (35.0) 42 (37.50) 27 (31.77)
23.0-249 27 (13.7) 16 (14.29) 11 (12.94)
25.0-299 57 (28.9) 29 (25.89) 28 (32.94)
> 30 21 (10.7) 10 (8.93) 11 (12.94)
Medical conditions 0.783°
No 67 (34) 39 (34.82) 28 (32.94)
Yes 130 (66) 73 (65.18) 57 (67.06)
Physical activity level 0.017°
Sedentary 22 (11.2) 15 (13.39) 7 (8.24)
Mild 87 (44.2) 58 (51.79) 29 (34.12)
Moderate 86 (43.6) 38 (33.93) 48 (56.47)
Heavy 2 (1.0) 1 (0.89) 1(1.17)
Duration of knee pain (months) 0.026°
<1 3(1.52) 1 (0.89) 2(2.35)
2-3 8 (4.06) 4(3.57) 4(4.71)
4-6 3(1.52) 0 3 (3.53)
7-12 36 (18.27) 17 (15.18) 19 (22.35)
13- 60 102 (51.77) 56 (50.00) 46 (54.12)
> 60 45 (22.84) 34 (30.36) 11 (12.94)
Mean + SD 61.05 + 71.68 72.79 £ 79.56 45.58 + 56.57 0.008"
Pain scale <0.001°
1 -3 (Mild) 37 (18.78) 5(4.46) 32 (37.65)
4 - 6 (Moderate) 109 (55.33) 65 (58.04) 44 (51.76)
7 - 10 (Severe) 51 (25.89) 42 (37.50) 9 (10.59)
Median (IQR) 5(4,7) 5(5,7) 4(3,5)
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Table 4 Continued

Knee OA Knee OA Knee OA

with sarcopenia without sarcopenia -value

Variable (n=197) (n=11;) (n=85) i g
Number (%) Number (%) Number (%)

Nutrition level <0.001°
Normal 102 (51.8) 40 (35.71) 62 (72.94)
Malnutrition risk 88 (44.6) 65 (58.04) 23 (27.06)

Malnutrition 7(3.6) 7 (6.25) 0(0)

“= Chi-square test, b= Independent t-test, “ = Fisher’s exact test
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Efficacy of sublingual misoprostol with intravenous oxytocin for reducing
blood loss after vaginal delivery in women at risk of postpartum hemorrhage:
A double-blind randomized controlled trial

Prapan Subsanong
Department of Obstetrics and Gynecology, Sumutsakhon Hospital

Abstract

Postpartum hemorrhage is the most common obstetric complication in those with risk
factors. Therefore, consideration of uterotonic agents in addition to standard drugs to prevent
early postpartum hemorrhage is necessary. This study aims to examine efficacy of sublingual
Misoprostol with intravenous Oxytocin for reducing blood loss after vaginal delivery in women
at risk of postpartum hemorrhage. The samples were term pregnant women with risk factors.
The experimental group (112) received sublingual misoprostol 400 mcg plus intravenous oxytocin
10 1U; the control group received intravenous oxytocin plus placebo tablets after delivery.
Primary outcomes to compare the mean blood loss, and decreased hemoglobin. Secondary
outcomes to examine the rate of early postpartum hemorrhage, and adverse avents. Statistical
analysis were chi-square test, Mann-Whitney U test, and Independent t-test. Results: there were
no statistical differences characteristic in both groups: age, gravida, parity, gestational age, BMI,
hemoglobin, risk factors, delivery time, and birth weight. The mean blood loss was significantly
lower in the experimental group than the control group (394.73+135.80 ml, 455.79+169.67 ml,
p=0.003), mean decreased hemoglobin was significantly lower than the control group (0.88+0.35,
1.11+0.73 g¢/dl|, p=0.026), rate of early postpartum hemorrhage was significantly lower than the
control group (17.86, 29.72%, p=0.043). The experimental group had more shivering and fever
than the control group (17.86, 1.75%, p<0.001 and 51.79, 2.63%, p<0.001). Conclusion: Sublingual
Misoprostol 400 mcg with intravenous Oxytocin 10 IU is effective for reducing blood loss and
the rate of early postpartum hemorrhage in women at risk of postpartum hemorrhage. There
are no severe side effects, and manageable.

Keywords: sublingual misoprostal; oxytocin; postpartum hemorrhage; vaginal delivery; randomized

controlled trial
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Table 1 Maternal characteristics of the study (n=226)

Characteristics Oxytocin IV + Misoprostol SL Oxytocin IV p-value
(n=112) (n=114)

Age (years) 28.27 + 4.93 28.01 = 5.55 0.738°
Gravida, median (IOR) 2.00 (2.00, 3.00) 2.00 (2.00, 3.00) 0.544°
Parity, median (IQR) 1.00 (1.00, 2.00) 1.00 (1.00, 2.00) 0.683°
Gestational age (wks), mean + SD 38.98 + 1.09 38.70 + 1.31 0.512°
BMI (kg/m?), mean + SD 28.09 + 3.29 28.80 + 3.49 0.070°
Hemoglobin (g/dl), mean + SD 12.54 + 1.29 12.73 + 1.19 0.246°
Hematocrit (%), mean + SD 28.38 + 4.38 29.04 + 4.17 0.241°
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Table 1 Continued

Characteristics Oxytocin IV + Misoprostol SL Oxytocin IV p-value

(n=112) (n=114)

Risk factors, n (%)

Parity > 4
Yes 4 (3.57) 5 (4.39) .
0.754
No 108 (96.43) 109 (95.61)
Previous PPH
Yes 15 (13.39) 12 (10.53) .
0.536
No 97 (86.61) 102 (89.47)
History of given IOL
Yes 34 (30.36) 29 (25.44)
0.410°
No 78 (69.64) 85 (74.56)
History of giving birth >4,000 ¢
Yes 14 (12.50) 17 (14.91) 3
0.598
No 98 (87.50) 97 (85.09)
Age > 35 years
Yes 18 (16.07) 23 (20.18)
0.423°
No 94 (83.93) 91 (79.82)
BMI > 30 kg/m’
Yes 30 (26.79) 35 (30.70)
0.516"
No 82 (73.21) 79 (69.70)
Number of risk, median (IQR) 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 0.533¢
Delivery time (hr), mean + SD 12.07 + 1.09 11.80 + 1.07 0.078°
Birth weight (gm), mean + SD 3,233.30 + 380.33 3,187.99 + 366.90 0.363°

SD = Standard Deviation, IQR = Interquartile range, a = Independent t test, b = Chi-square test, c = Mann-Whitney
U test, PPH = Post partum hemorrhage, IOL = Induction of labor

mMatSeuisuUSinauduEon LasA LR
VDR OANSIAADN

1) YSuradsifeandinaoniznig
naunmansfiléTuen Misoprostol aullaustudiv
Oxytocin Mavaemdens waznguaIuaulasy
Oxytocin M1enasaLdanf1suiveLiinaan
auldaundsnasn 2 v, usn Sufindous
maneaenIuie 2 B ndunnaeudeidonindy
MninguAuAy wanAsegaiteddaynaain
(p=0.044) wazUSinaudonvdnaen 24 F3luausn
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Huiindausmsneaenaufa 24 Faluausnudseaen
naumpaeadeidoniads sningumunudeiden
Wiy wansnsegaiTddyn19eda (p=0.003)
19519 2 (Table 2)

2) MIananNUiNTuvedeavaInaen
24 43319 WUt ngmnRBs Hemoglobin anauade
Mningueuay wanAsegditedfamana
(p=0.026) uazngumaaes Hematocrit anasiade
Mninguauay wanAsegiitedfyaann
(p=0.000) F391151971 2 (Table 2)
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Table 2 Comparative outcomes of the study groups (n=226)

Outcomes Oxytocin IV + Misoprostol SL Oxytocin IV p-value
mean + SD mean + SD
(Min, Max) (Min, Max)
(n=112) (n=114)
Blood loss within the first 2 hr (ml) 219.73 + 105.69 245.09 + 99.97 0.044°
(120, 600) (170, 500)
Blood loss within the first 24 hr (ml) 394.73 + 135.80 455.79 + 169.67 0.003°
(270, 940) (300, 1,250)
Decreased hemoglobin (g/dl) 0.88 + 0.35 1.11 +0.73 0.026*
(0, 3) (0, 2)
Decreased hematocrit (%) 2.88 + 1.38 3.86 + 1.79 0.000°
(1,7 2,7)

SD = Standard Deviation, a = Independent t test

N1SinNIEANREANRIAREA tASUEN
nszduMIMAIadvesngniiin lesuiden uas
915 klsUszasd

1) Sasnsiiannidoandanaonnaus
500 ml Tuszee 24 Falususnudsnaon naumaaos
WesnnguauA unnseglitedAyn1eia
(p=0.043) #3915 3 (Table 3)

2) luensesumIvnndve gL
NANVIAADINAENANATUAN U IULANGN19EDH
(p=0.462) M3lasuLeANgUNATBILGENGUAIUA

TMUAMULANANINEER (p=0.471) famsnadl 3
(Table 3)

3) grnslaifisUsrasdluszey 6 d2lug
NEINADN WUANUUANANOL NN EIAYNNADH
fail naunaneswUINIRLINNNIINGLAIUAL
(p<0.001) 4 (38-39.5 C) wNNINGUAIUAN
(p<0.001) duensaauld endeu wavUinfisue
TinuAuwanenaada (0>0.05) fanns1adi 3
(Table 3)

Table 3 Comparative rate of postpartum hemorrhage, additional uterotonic agent and blood transfusion,

and adverse outcomes (n=226)

Outcomes Oxytocin IV + Misoprostol SL Oxytocin IV p-value
(n=112) (n=114)
Blood loss > 500 ml, n (%)
Yes 20 (17.86) 34 (29.72)
0.043°
No 92 (82.14) 80 (70.18)
Additional uterotonic agents, n (%)
Yes 7 (6.25) 11 (9.65)
0.462°
No 105 (93.75) 103 (90.35)
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Table 3 Continued

Outcomes Oxytocin IV + Misoprostol SL Oxytocin IV p-value
(n=112) (n=114)
Blood transfusion, n (%)
Yes 3(2.68) 5(4.39)
0.371°
No 109 (97.32) 109 (95.61)
Shivering, n (%)
Yes 20 (17.86) 2 (1.75) .
0.000
No 92 (82.14) 112 (98.25)
Pyrexia (38-39.5°C), n (%)
Yes 58 (51.79) 3 (2.63) .
0.000
No 53 (47.32) 111 (97.37)
Nausea, n (%)
Yes 2 (1.79) 4 (3.51)
0.683"
No 110 (98.21) 110 (96.49)
Vomiting, n (%)
Yes 1(2.63)
1.000°
No 112 (100.00) 113 (97.37)
Headache, n (%)
Yes 2 (1.79) 0
0.224°
No 110 (98.21) 114 (100.00)

a = Chi-square test, b = Fisher’ exact test
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The prevalence of burnout and the COVID-19 risk exposure control measure
among health workers during pandemic in hospitals in Thailand

Wanna Chongchitpaisan, Adul Bandhukul
Institute of Occupational and Environmental Medicine (IOEM), Nopparat Rajathanee Hospital,
Department of Medical Services, Ministry of Public Health

Abstract

This study aimed to investigate the prevalence of burnout among health workers and
evaluate the COVID-19 risk exposure control (REC) measures as preventive strategies in hospitals.
A cross-sectional study was conducted to evaluate healthcare personnel involved in patient
care across 30 hospitals, assessing their perception of preventive measures to reduce COVID-19
exposure risk based on the hierarchy of hazard control principles, along with evaluations of
knowledge, attitudes, and practices. Additionally, personnel were assessed for burnout using
the Maslach Burnout Inventory (MBI), and the data were analyzed for associations using the
Generalized Linear Model (GLM). The study found that among 3,086 personnel from 30 public
and private hospitals, most hospitals had a high level of perceived implementation of COVID-19
exposure control measures. The majority of participants were nurses, practical nurses, or nurse
aides (53.3%), while physicians accounted for 1.1%. The prevalence of burnout was 7.3%,
comprising 6.2% with high burnout and 1.1% with moderate burnout, respectively. In addition,
burnout was categorized into three groups: overextended (4.0%), disengaged (4.9%), and
ineffective (24.4%). Being aged 40 years or younger increased the risk of high burnout by 1.6
times (95% Cl: 1.1-2.3) and COVID-19-related anxiety also increased the risk of high burnout by
1.6 times (95% Cl: 1.4-1.9). Whereas practice scores and effective COVID-19 risk exposure control
measures reduced high burnout by 13% and 4.7%, respectively. The study found that burnout
affects work errors. Effective COVID-19 exposure control measures are another strategy that
helps reduce burnout, minimize work errors, and maintain high standards of patient care during

a pandemic.
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Introduction

The sudden emergence of the COVID-19
pandemic challenged hospitals in terms of
emergency organization, structure, systems,
resources, equipment, and personal protective
equipment (PPE)". This impact was particularly
significant for personnel directly involved in
patient care and treatment. In response,
hospitals rapidly organized and implemented
measures to reduce viral transmission. The
COVID-19 Risk Exposure Control (REC) measures
were implemented based on the Hierarchy of
Control framework, which focuses on eliminating
or reducing hazards through a three-level
management approach, prioritized as follows””:
1) Viral elimination or risk reduction measures:
These included structural management and
improvements in ventilation®*. 2) Administrative
measures: These involve developing policies
or practice guidelines, team organization and
training, and implementing new working
systems to reduce workplace exposure risk
helped lower infection rates*”. 3) Personal
Protective Equipment (PPE): PPE was used to
protect individuals from infectious exposure®,
particularly during treatment procedures that
generated droplets and posed a high risk of
transmission. During the pandemic, hospitals
experienced a rapid increase in patient numbers,
often resulting in inadequate rest for health
workers®’. Health workers faced substantial
challenges, including managing unfamiliar
diseases, treating large numbers of critically
ill and dying patients’. They experienced
the frustration due to unsuccessful patient

outcomes, anxiety about becoming infected

or transmitting the virus to family and friends’®,
and emotional distress related to being
categorized as high-risk personnel which often
required temporary removal from their
professional roles for quarantine’. During the
COVID-19 pandemic, the prevalence of work-
related burnout was found to be higher among
health workers compared to other occupations'.
The prevalence of burnout was reported to
be 67.0% among doctors'' and 40.0% among
nurses™. Among doctors, emotional exhaustion,
a sense of depersonalization, and a diminished
sense of personal accomplishment were
observed in 72.0%, 68.0%, and 63.0%,
respectively''. For nurses, these symptoms
were observed in 29.2-51.8%, 20.5-32.0%, and
21.7-29.9%, respectivelylz. These conditions led
to negative emotions, aggressive behavior, and
increased tendencies toward social isolation
among both doctors and nurses'. Burnout is
a syndrome characterized by emotional
exhaustion, a sense of separation, and low
self-esteem. It represents a psychological
burden resulting from working under high
responsibility, pressure, long hours, and
continuous stress accumulation of stress™.
Common symptoms include a loss of energy,
tiredness, fatigue, a diminished work attitude,
and negative feelings towards work-ultimately
leading to an unhappy work life that adversely
affects relationships with friends and family.
There are three main component burnout: 1)
Emotional exhaustion (EE) 2) Depersonalization
(D) 3) Decreased sense of personalized
achievement (PA)'***. Burnout often presents

physical symptoms such as headaches, fatigue,

J Med Health Sci Vol.32 No.1 April 2025




gastrointestinal disturbances, and sleep
disorders. It also negatively affects work
attendance and productivity, and increases
the risk of errors'®’. The World Health
Organization (WHO) has recognized burnout
as an occupational phenomenon in the
International Classification of Diseases, 11"
Revision (ICD-11)*®. During the pandemic, the
fear of contagion while caring for patients-
compounded by inadequate rest, led to the
accumulation of chronic stress and adversely
affected the physical and mental well-being
of health workers".

This study aimed to investigate the
prevalence of burnout among health workers
and examine the role of the COVID-19 Risk
Exposure Control (REC) measures. The findings
provide essential information to support
individual-level stress management® and
underscore the importance of implementing
organizational strategies to protect workers’
physical and mental health, thereby ensuring
business continuity and enhancing workplace

safety.®

Materials and Methods

This cross-sectional study was conducted
among health workers in 30 hospitals, including
government hospitals (regional, general, and
provincial hospitals) and private hospitals
located in the Bangkok Metropolitan area and
surrounding regions. The study was approved
by the ethics committees of Nopparat
Rajathanee hospital and all participating
hospitals. The sample included 100 health

workers from each hospital, specifically

J Med Health Sci Vol.32 No.1 April 2025

selected from frontline workers, occupational
health teams, infection control teams, and
supervisors. Participants provided informed
consent electronically via Google Forms. Data
collection occurred from April to May 2021.
The COVID-19 risk exposure control measure
assessment form (36 items) was structured
based on the hierarchy of controls, covering
the domains of policy (3 items), risk reduction
(9 items), administration (19 items), and PPE
practice (5 items). Assessment of knowledge
(7 items), attitude (14 items), and practice
(4 items) was adapted from the World Health
Organization (WHO) COVID-19 virus exposure
risk questionnaire®. A “yes” response was
scored as one point, with total scores
calculated for each domain. The questionnaire
was validated by three specialists and tested
for reliability among 100 health workers at
Nopparat Rajathanee Hospital, yielding a
Cronbach’s alpha coefficient of 0.82.
Occupational burnout was assessed using the
Maslach Burnout Inventory (MBI), which
consists of three dimensions and 22 questions,
translated into Thai'**". The questionnaire was
distributed to the selected participants via
Google Forms. According to Maslach’s criteria,
burnout was defined based on the following
cut-off scores: emotional exhaustion (=17),
depersonalization (>7), and personal
achievement (<32). High burnout was classified
as high emotional exhaustion (score >27), high
depersonalization (score=13), and low
personal achievement (score<31)*. Subtypes
of burnout were categorized as follows:

Overextended, high emotional exhaustion
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only; Disengaged, high depersonalization only;
and Ineffective, low personal achievement
only®.

Data was collected and analyzed using
a statistical software package. Qualitative data
were analyzed using frequency and percentage.
Quantitative data were analyzed by calculating
means and 95% confidence intervals (Cl). The
influence of various factors on individual
burnout scores and the presence of high
burnout was examined using the Generalized
Linear Model (GLM).

Results

A total of 3,086 healthcare personnel
participated in the study, yielding a response
rate of 93.3%. The majority of participants
were from regional or general hospitals,
accounting for 51.9% (see Table 1). The
average age of participants was 34.1 years.
Most were female (85.5%), worked as nurses:
RN, practical nurses: PN, or nurse aid: NA
(53.3%), and were primarily involved in patient
care (88.0%). Additionally, 95.8% of participants
had attained an education level up to a
bachelor’s degree. Among the respondents,
43.5% reported high-risk contact with COVID-19
patients, and 17.9% reported a history of
COVID-19 infection.

Table 1 Burnout component and burnout stratified by health worker characteristics

Variable High EE High D  Low PA Burnout Overextend Disengaged Ineffective
N (%) (19.6%) (22.9%) (36.3%) (7.3%) (4.0%) (4.9%) (24.2%)
N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Hospital type
Regional 1,601 (51.9) 284 (17.7) 339 (21.2) 591 (36.9) 113 (7.1) 66 (4.2) 73 (4.6) 394 (24.9)
Private 667 (21.6) 117 (17.5) 136 (20.4) 203 (30.4) 36 (5.5)  25(3.8) 32(4.9) 128 (19.7)
Community 818 (26.5) 203 (24.8) 233 (28.5) 326 (39.9) 77 (9.5) 30 (3.7) 43 (5.3) 216 (26.6)
Age (Mean=34.1, SD=9.18)
<40 2,263 (73.3) 495 (21.9) 556 (24.6) 850 (37.6) 182 (8.2) 105 (4.7) 106 (4.8) 546 (24.5)
>40 823 (26.7) 109 (13.2) 152(18.5) 270 (32.8) 44 (5.4) 16 (2.0) 42 (5.1) 192 (23.5)
Gender
Female 2,637 (85.5) 544 (20.6) 616 (23.4) 962 (36.5) 201 (7.7) 112 (4.3) 24 (5.5) 102 (23.4)
Male 449 (14.5) 60 (13.4) 92 (20.5) 158 (35.2) 25(5.7) 9(2.1) 124 (4.7) 636 (24.3)
Position
Doctor 34 (1.1) 6(17.6) 10(29.4) 13(38.2) 3(8.8) 0 (0.0) 2(5.9) 9 (26.5)
RN/PN/NA 1,373 (44.5) 417 (22.1) 438 (23.2) 700 (37.2) 157 (8.4) 87 (4.7) 77 (4.1) 457 (24.5)
Other 1,168 (337.8) 181 (15.5) 260 (22.3) 407 (34.8) 66 (5.8) 34 (3.0) 69 (6.0) 272 (23.7)
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Table 1 Continued

Variable High EE High D  Low PA Burnout Overextend Disengaged Ineffective
N (%) (19.6%) (22.9%) (36.3%) (7.3%) (4.0%) (4.9%) (24.2%)
N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Education
Up to a bachelor’s 576 (19.5) 679 (23.0) 1,079 (36.5) 215 (7.4) 114 (3.9) 144.(4.9) 713 (24.4)

degree: 2,957 (95.8)

Higher than a bachelor’s 28 (21.7) 29 (22.5) 41(31.8) 11 (8.6) 7(5.5) 4(3.1) 25(19.5)
degree: 129 (4.2)

Direct patient care

Yes 2,717 (88.0) 553 (20.4) 637 (23.4) 967 (35.6) 207 (7.7) 109 (4.1) 133 (5.0) 630 (23.5)
No 369 (12.0) 51(13.8) 71(19.2) 153(415) 19 (5.2) 12 (3.3) 15 (4.1) 108 (29.5)
High risk of COVID-19
contact
Yes 1,341 (43.5) 311 (23.2) 370 (27.6) 522(38.9) 113(8.6) 56 (4.3) 73 (5.6) 323 (24.6)
No 1,745 (56.5) 293 (16.8) 338 (19.4) 598 (34.3) 113 (6.5)  65(3.8) 75 (4.3) 415 (23.9)

COVID-19 positive
Yes 553 (17.9) 108 (19.5) 130 (23.5) 245 (44.3) 37 (7.0) 21 (4.0) 22 (4.2) 156 (29.4)
No 2,533 (82.1) 496 (19.6) 578 (22.8) 875 (34.5) 189 (7.5) 100 (4.0) 126 (5.0) 582 (23.1)

EE = emotional exhaustions, D = depersonalization, PA = personal achievement

Table 2 Burnout component and burnout stratified by KAP and the COVID-19 risk exposure
control scores (ANOVA test)

] g o Personal
Variable Emotional exhaustion Depersonalization Burnout

accomplishment
3,086 (100%)

Low Moderate High Low Moderate High Low Moderate High Yes No

Knowledge scores 6.32 6.18 6.15 6.31 6.20 6.21  6.29 6.31 6.22 617 6.27

Mean=6.26, (1.09) (1200 (1.22) (1.09) (1.19) (1.19) (1.12) (1.10) (1.16) (1.18) (1.13)
SD=1.14
p-value 0.001 0.036 0.171 0.241

Attitude scores 3.73 3.76 386 3.71 3.80 3.85 3.80 3.76 373 387 375

Mean=3.76, (0.58)  (0.55) (0.42) (0.61) (0.47) (0.45) (0.52) (0.55)  (0.57) (0.43) (0.56)
SD=0.56
p-value <0.001 <0.001 0.008 0.003

Practice scores 13.30 13.23 13.04 13.29 13.26 13.09 13.21 13.24 13.26 13.01 13.25

Mean=13.24, (1.000 (1100 (1.27) (1.01) (1.03) (1.27) (1.21) (1.10)  (0.95) (1.32) (1.04)
SD=1.08
p-value <0.001 <0.001 0.581 0.001
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Table 2 Continued

Variable Emotional exhaustion

3,086 (100%)

Depersonalization

Personal

Burnout
accomplishment Hrnot

Low Moderate High Low Moderate High Low Moderate High Yes No

The COVID-19 32.80 31.84 30.75 32.73
REC scores
Mean=32.26, (4.13)  (4.61) (5.10) (4.11)
SD=4.49

p-value <0.001

32.11

(4.62)

<0.001

31.24 3185 3193 3276 30.99 32.33
(5.02) (4.68) (4.69) (4.15) (4.55) (4.46)
<0.001 <0.001

According to Maslach’s criteria, the
prevalence of burnout among participants was
7.3%, with high burnout recorded at 6.3%
(as shown in Table 1). The result was found
high emotional exhaustion, depersonalization
and low personal accomplishment were 19.6,
22.9 and 36.3. Burnout was more prevalent
among health workers aged 40 years and
younger, particularly among doctors, nurses,
and those with a history of high-risk contact
(Table 1). The group classified as overextended
primarily included staff aged <40 vyears,
females, and nurses. The group classified as
ineffective mainly included health workers
who had no direct contact with patients and
who had experienced COVID-19 infection.
Furthermore, health workers with lower mean
scores in knowledge and practice tended to
have higher scores for emotional exhaustion
and depersonalization (Table 2). A low

perception of organizational measures was

also associated with higher mean scores of
emotional exhaustion and depersonalization,
as well as lower levels of personal
accomplishment. Overall, health workers with
burnout demonstrated significantly lower
mean scores in practice, and perception of
organizational measures (p<0.001) (Table2).
Adjusting influencing variables for high
burnout using Generalized Linear Models
(GLMes), it was found that health workers aged
<40 years old had a 1.6 times higher likelihood
of experiencing high burnout compared to
those aged >40 years old (95% Cl: 1.1-2.3)
(Table 3). Each 1-point increase in anxiety
related Covid-19 score was associated with a
1.6 times higher risk of being in the high
burnout group (95% Cl: 1.4-1.9). Conversely,
each 1-point increase in practice score and
risk control measures score reduced the risk
of high burnout by 0.13 and 0.05 times,
respectively (95% Cl: 0.77-0.99 and 0.92-0.98).
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Table 3 Odds Ratio for high Burnout and associated variables analyzed using Generalized Linear

Models
Variable N (%) SE COR AOR 2% p-value
Lower Upper

Age: <40 years 2,230 (73.2) 0.191 163  1.60 1.10 2.34 0.015
Direct patient care 2,682 (88) 0.261 1.34 1.18 0.71 1.96 0.529
High risk of COVID-19 contact 1,315 (43.1) 0.154 137  1.17 0.86 1.59 0.325
Increase COVID 19 anxiety scores 3,048 (100) 0.056 1.63 1.61 1.40 1.86 <0.001
Increase KAP-Practice scores 3,048 (100) 0.066 0.83 0.87 0.77 0.99 0.035
Increase COVID-19 REC score 3,048 (100) 0.016 094  0.95 0.92 0.98 0.002

Model: (Intercept), Age, Patient care, Contact high risk, Anxiety, KAP: Practice score, KAP-Knowledge, KAP-Attitude,
KAP-Practice, COVID-19 REC (risk exposure control) scores

Health workers who had been infected
with COVID-19 and those experiencing high
burnout had an increased work error score by
1.2 points (95% Cl: 1.12-1.33 and 1.07-1.34,
respectively) (see Table 4). Furthermore, each
1-point increase in anxiety score was associated
with a 1.05-point increase in the work error
score (95% Cl: 1.03-1.07). Conversely, health

workers involved in direct patient care
demonstrated a 0.12-point decrease in their
work error score (95% Cl: 0.80-0.96). Additionally,
a 1-point increase in knowledge, practice, and
organizational risk control scores was associated
with decreases in work error scores by 0.04, 0.05,
and 0.01 points, (95% Cl: 0.94-0.99, 0.92-0.98,
and 0.98-0.99), respectively.

Table 4 Odds Ratio for working error scores by high burnout and other variables analyzed using

Generalized Linear Models

Variable N (%) SE COR AOR 95%Cl p-value
Lower Upper

Direct patient care 2,682 (88) 0.261 0.90 0.88 0.80 0.96 0.004
High risk of COVID-19 contact 1,315 (43.1) 0.154 1.09 1.03 0.97 1.10 0.321
COVID-19 positive 530(17.4) 0.044 1.21 1.22 1.12 1.33 <0.001
High burnout 192 (6.3) 0.062 129 121 1.07 1.37 0.002
Increase COVID-19 anxiety scores 3,048 (100) 0.056 1.06 1.05 1.03 1.07 <0.001
Increase KAP-Knowledge Scores 3,048 (100) 0.014 0.95 0.96 0.94 0.99 0.005
Increase KAP-Practice scores 3,048 (100) 0.016 0.93 0.95 0.92 0.98 0.002
Increase COVID-19 REC score 3,048 (100) 0.004 098  0.99 0.98 0.99 0.006

Model: (Intercept), Age, Direct patient care, High risk of COVID-19 contact, COVID-19 positive, COVID-19 anxiety
scores, KAP-Knowledge, KAP-Attitude, KAP-Practice, COVID-19 REC (risk exposure control) scores
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Discussion
The COVID-19 REC Measure and KAP

The COVID-19 pandemic placed
immense strain on health workers, increasing
the risk of burnout™ due to long working hours,
high patient loads, and psychological distress.
This study found that, despite hospitals
implementing comprehensive COVID-19 Risk
Exposure Control (REC) measures, burnout
remained a significant concern. The high REC
scores (mean: 32.3/36) indicate that hospitals
prioritized infection prevention strategies,
including enhanced ventilation, structural
modifications, administrative controls, and
personal protective equipment (PPE)"*. While
these measures contributed to creating a safer
work environment, they did not fully mitigate
burnout, highlighting the complex and
multifaceted nature of occupational stress
among health workers’. The effectiveness of
COVID-19 REC measures varied based on
hospital type, resource availability, and
workforce dynamics. Hospitals with robust
administrative controls and sufficient PPE
supplies reported lower burnout rates,
whereas facilities facing resource constraints
experienced higher stress levels. Additionally,
the implementation of these control measures
influenced work efficiency, stress levels, and
the adaptability of health workers in crisis
situations®. Furthermore, hospitals made
efforts to educate and train personnel to
provide care for infected patients with
confidence. This study found that health
workers achieved high levels of knowledge,

understanding, and practical skills, with

average scores of 6.3, 3.8, and 13.2 out of 7,
4, and 14, respectively. These findings may
reflect the government’s active dissemination
of information and knowledge through various
social media channels during the pandemic®.
Overall, while health risk control measures
are essential, they must be complemented
by broader workforce support strategies,
including psychological interventions, workload
management, and organizational flexibility””.

Prevalence and Components of Burnout
The study identified a burnout
prevalence of 7.3%, notably lower than the
rates exceeding 60% reported in international
literature®. Additionally, the prevalence of
high burnout was found to be only 6.3%,
compared to 53% reported in a study
conducted in Germany®™. This discrepancy may
be attributed to differences in study
methodology, population demographics,
workplace conditions, and the categorization
of burnout groups. The structured administrative
controls and government support provided in
Thailand may have contributed to reducing
burnout, compared to Western settings where
health workers faced prolonged exposure to
high-risk environments with limited systemic
support™. However, variations in measurement
tools and cultural perceptions of burnout may
also influence differences in prevalence
rates™. In this study, burnout was classified
into moderate and high levels, while low
burnout was considered representative of a
normal, engaged group”, which may partly

explain the lower prevalence observed. The
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components of burnout, including emotional
exhaustion and depersonalization scores, were
also lower than those reported in European
studies™. Notably, burnout was more common
among younger health workers (<40 years),
female staff, nurses, and those with direct
patient exposure and belonging to high-risk
groups. These findings can be attributed to
the rapid increase in infected patients, heavy
workloads, extended working hours, and

12> The need to solve

inadequate rest
emerging problems quickly may have depleted
physical and mental energy, contributing to
stress and burnout’. The segmentation into
burnout subtypes, Overextended (4.0%),
Disengaged (4.9%), and Ineffective (24.4%),
provided deeper insights into how different
groups experienced occupational stress'".
Nurses, particularly those in frontline roles,
exhibited high levels of emotional exhaustion
and were predominantly categorized into the
overextended group, a primary indicator of
burnout®, characterized by a loss of enthusiasm
and focus on work?. In contrast, doctors
demonstrated greater depersonalization and
decreased personal accomplishment, placing
them in the ineffective group, consistent with
previous studies''. This trend may reflect the
psychological toll associated with witnessing
a high number of COVID-19 patient deaths

rather than successful treatment outcomes.

Factors Influencing Burnout and Its Impact
on Work Performance
Health workers aged <40 years faced

a 1.6-times higher risk of burnout compared

J Med Health Sci Vol.32 No.1 April 2025

to older staff, with most affected individuals
being nurses who provided direct care for
COVID-19 patients. This finding aligns with a
systematic review reporting that the prevalence
of burnout among ICU nurses caring for
severely ill COVID-19 patients ranged from
49.3% to 58%°. One possible explanation for
the lower burnout rates observed in this study
is that Thai hospitals implemented flexible
work rotations and additional mental health
support, which may have mitigated the
severity of burnout®’. Similarly, a study
conducted in Thailand among nurses working
in cohort wards, frontline workers exposed to
a rapid influx of patients and inadequate PPE
supplies, found persistent stress and fatigue'.
These findings are consistent with global
studies indicating that younger age groups are
more vulnerable to burnout, likely due to
fewer coping strategies, limited work
experience, and higher exposure to emotionally
demanding tasks”. High anxiety levels were
significantly associated with increased burnout
risk, whereas adherence to COVID-19 REC
measures and effective workplace practices
reduced the incidence of burnout by 13% and
4.7%, respectively’”. Notably, high burnout
was linked to a 1.2-times increase in work
errors, underscoring its impact on patient

safety and care quality'®'’

. Psychological
resilience and coping mechanisms played a
crucial role in mitigating burnout. Workers who
had access to peer support programs and
structured stress management training
reported lower levels of emotional exhaustion.

Moreover, engaging in recovery activities such
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as exercise, mindfulness practices, and taking
time off from work was associated with

©2° Institutions that

improved well-being
implemented psychological support systems
observed a noticeable decrease in absenteeism
and improvements in work performance,
reinforcing the critical importance of mental
health interventions™.

This study has several limitations. First,
its focus on frontline health workers limits the
generalizability of the findings to the broader
hospital workforce, as the experiences of non-
frontline staff may differ significantly. Second,
data collection took place when the severity
of the pandemic declined, which may have
led to an underestimation of psychological
stress and burnout levels compared to earlier,
more critical phases. Third, reliance on self-
reported data introduces potential bias, as
staff perceptions of organizational measures
may not fully align with the actual policies or
their effectiveness. Fourth, this study does not
employ an intervention design, resulting in
limited control over confounding factors such
as institution-specific stress management
initiatives, which are critical for mitigating
burnout. This may have obscured the true
impact of COVID-19 REC measures on burnout
reduction. These limitations underscore the
need for broader, more inclusive studies that
encompass diverse healthcare roles. Future
research should explore longitudinal trends
in burnout to better understand the lasting
effects of the pandemic on health workers
and refine the development and evaluation

of intervention strategies and models™.

Practical Implications from this study:
Hospitals should consider refining burnout
prevention programs by focusing on at-risk
groups, improving access to mental health
resources, providing stress management
training, and fostering workplace adaptability”*.
Hospitals should establish a proactive,
multidisciplinary approach to occupational
well-being by integrating health risk control
measures with mental health support
strategies. This includes optimizing workload
distribution, supporting team collaboration,
adapting to technology service systems, and
promoting a culture of open communication.
Enhancing access to mental health resources
may further improve work-life balance and
reduce burnout risks®. These measures will be
essential to ensure sustainability and
preparedness for future public health crises®”’.
Given the dynamic nature of occupational
stressors, continuous monitoring, tailored
support programs, and proactive workforce
management will be required to ensure
sustainability and maintain a resilient

healthcare workforce® .

Conclusions

This study highlights that while REC
(Risk Exposure Control) measures effectively
can reduce COVID-19 exposure, they did not
fully address burnout. Burnout was strongly
associated with work stressors, particularly
among younger healthcare workers and
frontline staff. The discrepancy between the
findings in this study and previous international

reports suggests that contextual factors, such
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as organizational policies, workplace culture,
and institutional support structures, significantly
influence burnout prevalence. Additionally,
given that burnout has a direct impact on
healthcare delivery and patient outcomes,
hospitals should establish reasonable work
schedules, strengthen leadership and team
collaboration support, and improve access to
mental health resources. These measures are
crucial for minimizing stress and reducing

burnout risks.
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Influence of intrinsic factors and rehabilitation strategies on walking ability
in patients with spinal cord injury

Teerawat Nithiatthawanon
Department of Physical Therapy, Faculty of Physical Therapy, Srinakharinwirot University

Abstract

Spinal cord injury (SCI) is a devastating condition that results in damage to the contents
in vertebral foramen, which can be caused by traumatic causes or other non-traumatic events.
The resulting injury affects sensory and motor function after SCI which minimize the ability of
patients to control movement, especially for complex tasks such as walking. Therefore, walking
recovery depends on various internal factors and the rehabilitation approaches obtained. This
review highlights that critical intrinsic factors that influence walking recovery after SCI. These
include age, severity of injury, clinical syndrome, muscle strength, reflex recovery, sensory
restoration, and fear of falling, all of which are associated with walking recovery in individuals
with SCI. Conversely, sex and spasticity have shown inconsistent results, and their impact remains
unclear. Moreover, the etiology of the injury does not appear to significantly influence gait
recovery. Additionally, rehabilitation strategies play a crucial role in enhancing functional
outcomes. This article recommends that physicians and physical therapists should individually
plan rehabilitation programs according to the patient’s ability, emphasizing task-specific gait
training. However, if whole-gait training is too difficult for patients, this review recommends
decomposing the task into smaller sub-tasks (part-task practice). Each component should be
practiced until the patients achieve mastery in those sub-tasks before being progressively
integrated into the full movement sequence through whole-task practice, thereby facilitating
the acquisition of complex motor skills. In addition, rehabilitation gait training should be variability
and closely related to real-life situations at home and in their communities. Therefore, this
review article provides evidence-based information for healthcare professionals, particularly
physicians and physical therapists, in making clinical decisions regarding prognosis, length of

stay, and the selection of appropriate rehabilitation techniques for relevant health profession.
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Table 1 Intrinsic factors influencing gait recovery in patients with spinal cord injury

Intrinsic factors

Influence on functional recovery

Yes No Controversial

Age 4

Gender v
Severity of spinal cord injury v

Clinical syndromes of spinal cord injury v

Etiology of the lesion 4

Muscle strength v

Reflexes v

Spasticity v
Sensation v

Fear of fall 4
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INTERNATIONAL STANDARDS FOR NEUROLOGICAL Patient Name. Date/Time of Exam
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LER Knee extensors L3 L3 Knee exrer!sovs LEL
{Lower Extremity Right)  Ankle dorsiflexors L4 L4 Ankle dorsifiexors  (Lower Extremity Left)
Long foe extensors L5 LS Long loe exiensors
Ankie plantar flexors  §1 S1 Ankie plantar fiexors
§2 §2
; 83 §3
(VAC) Voluntary Anal Contraction S45 (DAF) Deep Anal Pressure
(Yes/Na) 84-5 (Yes/No)
RIGHT TOTALS I | | | | | J LEFT TOTALS
[MAXIMUM)  (50) (56) 156) (56) (56) (50 (MAXIMUM)
MOTOR SUBSCORES SENSORY SUBSCORES
ver[ Jsuet[ J-vewstora[ ] wer[  Jewe[  J=tewstorac[ | wumr[_ e [ Jewrrora[ ] eer[ e[ J=prroma[ |
MAX (25) (25) (50) MAX (25) (25 (50} MAX  (56) (56) (12} MAX (56) 158) (112)
NEUROLOGICAL R L 4 COMPLETE ORINCOMPLETE? L )
wves  sewsom_J ] Jever oFmoury [ Incompet = Any ey o e i S4.5 6. ZONE OF PARTIAL  sensory[_ ][]
Staps 1+ 6 for classification PRESERVATION
Lo amotor[__ || (N 5 ASIA IMPAIRMENT SCALE (A1S) hoaldy MoToR [ |
i This form may be copied frealy but should not be altered without permission from the American Spinal lnjury Association. REVOUR

Figure 1 American Spinal Injury Association (ASIA) Impairment Scale (created by Rupp R. et al'®)
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Figure 2 Clinical syndromes of spinal cord injury (created by author)
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(b) Posterior Cord Syndromes
(d) Anterior Cord Syndromes
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Figure 3 Factors influencing functional recovery (created by author)
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