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Characteristics and Risk Factors of Non-Suicidal Self-Injury
Behaviors in Children and Adolescents with Depression
at Lamphun Hospital

Korpboon Pavakul*
*Department of Psychiatry and Drugs, Lamphun Hospital

ABSTRACT

Objective: To study the characteristics and risk factors of non-suicidal self-injury behaviors in children and
adolescents with depression at Lamphun Hospital, and to examine the differences in non-suicidal self-injury

behaviors and risk factors between patients younger than 15 years and those aged 15 years and older.

Methods: A cross-sectional study was conducted among 80 patients aged 11 - 18 years diagnosed with depression
according to DSM-5 criteria, with a history of at least one self-injury incident between January and December
2022. Data were collected using the Thai version of the Brief Non-Suicidal Self-Injury Assessment Tool (BNSSI-AT)

and a risk factor questionnaire. Descriptive statistics, Fisher's exact test, and t-test were used for analysis.

Results: Among 80 children and adolescents with depression who engaged in self-injury at Lamphun Hospital,
the mean age was 14.9 years, with 88.7% being female. The mean age of first self-injury was 13.1 years. The
average frequency of NSSI was 25 times per year. 56.3% used 5 or more different methods, and 87.3% used wrist
cutting. 58.7% showed likelihood of repeated self-injury. The most common reasons for NSSI were to relieve stress
and pressure and to manage uncomfortable feelings. Most patients were aware that they needed to fight against
feelings of wanting to harm themselves and viewed self-injury as a life problem 53.8% perceived that self-injury
affected their self-worth and self-esteem. Patients aged 15 years and older significantly viewed self-injury as
affecting their clothing choices more than younger patients (p = 0.039), while patients younger than 15 years
significantly viewed self-injury as less disruptive to their lives (p = 0.035). The most common risk factors for NSSI

were bullying by peers and criticism by family members.

Conclusion: Among children and adolescents with depression at Lamphun Hospital, the most common method
of self-harm was cutting the arms. The main reasons for self-harm were to relieve stress and emotional pressure.
The most frequently reported risk factors were being bullied by peers and being criticized by family members.
Factors that increased patients’ awareness included struggling with urges to self-harm and recognizing that self-

harm negatively affects their self-worth and self-esteem.

Keywords: Non-suicidal self-injury, depression, children and adolescents

Korpboon Pavakul
E-mail: kbpavakul@gmail.com
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TasRmunndianuazdogu wasddsedAnnsm i unueauy

1 v al aa 1 3 9:/ =) o o A
Lalwnunliidedinetnadon 1 a5vlu 11 inosinnsdnesan fie
gulaadladarusngu @au wardearsnimlnelsd filae
= a ' v a A M Yo a
fnnzaRilyanunndes frheldBusemialdlffunstiueen
k7 2 o 3| 915 = a o

A ngUnAses fadenfudmuaseazi@eAN1Ie LA I8N
a ¥ 1 a o o =3 k7 ¥
guganidndaniddaandinuazginases Ineldianans
AasueTATINIMAE LA A LARIA N U NIENfIN
Taann9ade fRdeivdeyasianuwasinaldiuugaauniy
nszAne NIARRANNguANatNeldIENIgNLLLAINAZAN
(convenience sampling) Tnaisangilaemnaaidniunisinem
lunatinamanianuazdaiu lsanaunaanu ludaeszazingn
NANEN LasiAnaNTRRsAMNEinIgAaE aundnayld
RUIUNGHAIDLWNATUAINTNNAUA

wangusnede Aurnlaeldlisunsu G*Power
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The Association between Duration of Social Media Use and
Quality of Sleep among Thai Adolescents with Attention-Deficit
Hyperactivity Disorder at King Chulalongkorn Memorial
Hospital
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*Department of Psychiatry, Faculty of Medicine, Chulalongkorn University

Naiyarat Bandasak

ABSTRACT

Objective: The objective of this study was to examine the prevalence of poor sleep quality in adolescent patients with
Attention-Deficit/Hyperactivity Disorder (ADHD) and to investigate the relationship between the duration of social media
usage and sleep quality among these patients who were receiving outpatient treatment at the child and adolescent

psychiatry outpatient clinic, King Chulalongkorn Memorial Hospital.

Methods: This study was a cross-sectional study with a sample of 134 adolescent patients, aged 13 - 18 years, who
were diagnosed with ADHD and receiving outpatient treatment at the child and adolescent psychiatry outpatient clinic,
King Chulalongkorn Memorial Hospital. Data was collected using questionnaires. The participants completed self-
report questionnaires on demographic data, social media usage, the social-media addiction screening scale (S-MASS),
and the Pittsburgh sleep quality index (PSQI). Concurrently, their parents completed the Swanson, Nolan, and Pelham
rating scale (SNAP-IV (short form)) to assess the adolescents’ ADHD symptoms. Statistical analysis was performed
to evaluate the collected data. Descriptive statistics were used to describe the characteristics of the sample. Univariate
analyses, including Pearson correlation, independent 1samples t-test, and one-way ANOVA, were conducted to
examine the relationships between various factors. Finally, multiple logistic regression was performed to identify factors

independently associated with poor sleep quality. A p-value of less than 0.05 was considered statistically significant.

Results: The study sample comprised 134 participants with a mean age of 14.5 + 1.5 years. The majority of the sample
were male (70.9%). Educational level was predominantly at the lower secondary school level, representing 93 individuals
(69.9%). The most common body mass index (BMI) range was 18.5 - 22.9, which accounted for 32.8% of the sample.
A high proportion of participants had no comorbid physical illness (82.1%) or psychiatric disorders (58.2%). The
prevalence of poor sleep quality was 50.0%. The findings from the multiple logistic regression analysis revealed that:
1) a moderate to high risk of social media addiction was associated with an increased likelihood of poor sleep quality
(adjusted OR =2.98, p = 0.006) 2) spending more than 56 hours on social media in one month was strongly associated
with poor sleep quality (adjusted OR = 5.64, p = 0.009) 3) a diagnosis of mood (affective) disorders (F30-F39) was
significantly associated with poor sleep quality (adjusted OR = 7.82, p = 0.008).

Conclusion: The duration of social media usage and the risk of high social media addiction were associated with poor
sleep quality in adolescents with attention deficit hyperactivity disorder (ADHD). Increased social media usage time

and higher risk of social media addiction contribute to worsening sleep quality.

Keywords: social media, social media use, adolescent, attention deficit hyperactivity disorder, sleep quality, sleep problems
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tlaqs t mean diff. 95% Cl p-value
(mean = SD)
WA 3.28 1.96 0.78-3.14  0.001*
78l 5.51 +3.17
ZIIN 7.46 + 3.06
MuENIUA nu puA e 1.54 0.90 -2.06,0.26  0.13
Tail4 5.49 £ 3.06
I 6.39 % 3.32
ANTNULIAAENTRIUAUNAATY ReLAIL 0.74 0.43 -0.73,1.58  0.46
Tail4 6.35 + 3.58
4 5.92 +£3.05
fimsldAailevnAanssudunenainnisueumdy 2.14 1.52 0.11-2.92  0.04*
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Tail4 5.88 + 3.24
4 6.49 +3.28
19AFAUNIINTE 0.61 0.45 -1.01,1.90  0.54
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laifl 5.59 +2.91
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* Qg AtynealANszi p < 0.05, SD = standard deviation, mean diff. = mean difference, 95% CI = 95% confidence interval, PSQI =
Pittsburgh Sleep Quality Index
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mean SD
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6.50 0.70
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1.48 0.22
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* IdadnAyn1ealianaziu p < 0.05, SD = standard deviation, PSQI = Pittsburgh Sleep Quality Index, a = Bonferroni test
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ABSTRACT

Obijective: To develop and validate parent and child-reported versions of the Positive Parenting Scales (POPS) as

effective tools for evaluating positive parenting skills.

Methods: Two versions of Positive Parenting Scales (POPS) were developed: a self-report version for parents
(POPS-P) and a child-report version (POPS-C). Content validity index (CVI) was evaluated by the experts, construct
validity was examined through factor analysis, and internal consistency was assessed using Cronbach’s alpha

coefficient.

Results: Data were collected from a total of 2,634 parents of students from kindergarten to Grade 12 and 1,912
students from Grade 3 to Grade 12, enrolled in public and private schools in five provinces: Bangkok, Khon Kaen,
Chiang Rai, Songkhla, and Ubon Ratchathani. The internal consistency of POPS-P and POPS-C were 0.87 and
0.86 respectively. The factor loadings for the parent and child versions ranged from 0.45 - 0.75 and 0.37 - 0.72,
respectively. Content validity, as evaluated by four experts in child and adolescent psychiatry, psychologist, and
linguist, showed that content validity index (CVI) scores above 0.87 for the self-report version and 0.75 for the

child-report version.

Conclusion: Positive Parenting Scales (POPS), both parent and child-report versions, have good validity and

reliability, it suitable for evaluating positive parenting skills.
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Extraction Method: Principal Component Analysis
Rotation Method: Varimax with Kaiser Normalization
KMO = Kaiser-Meyer-Olkin
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ABSTRACT

Objective: Schizophrenia is a major psychiatric disorder that causes significant functional impairment. When onset
occurin childhood or adolescence, itis considered a neurodevelopmental disorder and is associated with greater
severity and poor prognosis. This study investigates the clinical features of schizophrenia in adolescents aged 14
to 18 years at the supra-tertiary psychiatric hospital in Bangkok and association between stable versus severe

group and clinical variables.

Methods: In a descriptive retrospective study (N = 96), all patients aged 14 to 18 years who received the first
diagnosis of schizophrenia at Somdet Chaophraya Psychiatric Institute between 2018 and 2023 were included
in the study. Descriptive statistics were used to characterize the sample. Associations between clinical factors
and illness severity were analyzed using chi-square or Fisher’s exact tests, and odds ratio (OR) were estimated

using univariable logistic regression.

Results: The study included 96 participants who met the inclusion criteria. Among these, 75% were male, with a
mean age diagnosis of 16.8 years. Comorbidities were presentin 36.6% of the cases, with substance use disorder
being the most prevalent. Among this cannabis users were the most frequently reported. Prior to the schizophrenia
diagnosis, 54.2% of participants had been diagnosed with other mental health conditions, most frequently
substance-induced psychosis. However, no statistically significant associations were observed between the study

variables and illness severity (stable vs. severe groups).

Conclusion: Early onset schizophrenia was characterized by predominance of male patients with high rate of
comorbid substance use. These findings highlight the importance of substance use prevention policy in Thailand.
Behavioral changes were the most common prodromal manifestation, and this information may contribute to earlier

detection of the disorder.
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INTRODUCTION

Schizophrenia: Clinical Overview

Schizophrenia is a major psychiatric disorder that
causes significant functional impairment worldwide. It is
recognized as one of the twenty-five leading causes of
disability." Schizophrenia often originates in early life and
exerts long term consequences, particularly in term of
hospitalization and rehabilitation costs. Data indicate that
healthcare expenditure of schizophrenia patients in the
United States is greater than that of patients with cancer.’
Schizophrenia has a significant impact on patients, their
families and society. Given its early onset and chronic
trajectory, schizophrenia particularly in children and
adolescents is increasingly understood as a
neurodevelopmental disorder.” Schizophrenia in
adolescents with psychotic symptoms onset before the
age of 18 is specifically defined as early-onset
schizophrenia, whereas childhood-onset schizophrenia
refers to onset before the age of 13.°

The course of schizophrenia is divided in to four
phases: premorbid phase, prodromal phase, active phase
and chronic or residual phase.” A formal diagnosis is
established during the active phase, as the clinical features
are most obvious at this stage. The premorbid phase has
only subtle cognitive, behavioral or social changes.” The
prodromal phase follows, during which patients begin to
exhibit nonspecific symptoms. The prodromal phase is
often identified retrospectively once the disorder has
progressed to the active phase and clinical history has
reviewed.’ The prodromal phase has been identified as a
critical period for research, given its potential role in
facilitating the early detection of schizophrenia. Yung et
al. categorized prodromal symptoms into seven domains:
neurotic symptoms, mood-related symptoms, changes in
volition, cognitive changes, physical symptoms, other
symptoms, and behavioral changes.’ Clinical features of
schizophrenia in active phase consist of positive and
negative symptoms. Following the active phase, patients

enter the chronic or residual phase.

Vol. 71 No.2: 2026

Chananya Suksawatt

The Landscape of Early-Onset Schizophrenia: Symptoms,
Risk Factors, and lliness Severity

Although childhood-onset schizophrenia is very
rare, with an incidence of only 0.04 percentages’, evidence
indicates that early and childhood-onset schizophrenia
represent more severe forms of the disorders.” The clinical
presentation of early-onset schizophrenia can be similar
to that of adulthood-onset schizophrenia. However, some
studies have found that early-onset schizophrenia is
presented by greater disorganization and more
characterized negative symptoms compared to adulthood-
schizophrenia.” Childhood and early onset schizophrenia
are correlated with greater iliness severity, impaired peer
relationship, academic difficulties, poor social skill and
increase in brain abnormalities.’ However, studies about
schizophrenia in child and adolescent is less extensive
than adulthood schizophrenia onset.

Parallel to these clinical features, the risk factors
associated with early onset schizophrenia—categorized
into environmental, psychosocial, and biological domains.

Environmental risk factors include advanced paternal age”,

1 12-14

pregnancy complications”, and cannabis use.
Cannabis use has been associated with a twofold increase
in the risk of developing schizophrenia'®, with psychotic
symptoms emerging approximately 2.7 years after initial
exposure.”’ Regarding psychological risk factor, childhood
trauma, including physical, sexual, and emotional abuse,
and neglect has been implicated.™ Finally, biological risk
factors are primarily genetic.”" Childhood onset
schizophrenia has been reported to be more associated
with genetic factor than adult-onset schizophrenia, with

heritability estimates of up to 80 percentages.’

Defining Severity in the Thai Context

The interplay of these multifaceted risk factors
not only influences disease onset but also dictates the
clinical trajectory and severity of the disorder. In DSM-5TR,
schizophrenia severity is conceptualized as a dimensional
construct and is rated through quantitative assessment of
core psychotic symptom domains, including delusions,

hallucinations, disorganized speech, abnormal
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psychomotor behavior, and negative symptoms, each
graded on a 5-point severity scale.'” Building on this
dimensional approach, recent literature has proposed
severity specifiers that extend beyond symptom intensity
to include clinically meaningful outcomes such as
hospitalization, reflecting greater illness burden and
functional impairment.19 Consistent with this framework,
clinical practice guidelines, including those from the
National Institute for Health and Care Excellence (NICE),
indicate that electroconvulsive therapy (ECT) is reserved
for severe presentations of schizophrenia, such as
treatment-resistant illness, catatonia or severe symptom
exacerbations.” Accordingly, in this study, the term severe
schizophrenia was used to describe patients meeting at
least one of the following criteria: (1) history of ECT
(electroconvulsive therapy), (2) history of psychiatric
hospitalization, or (3) presence of active or residual
symptoms, including psychotic symptoms, irritable or
elevated mood, or catatonia. Patients who did not meet
any of these criteria and were clinically stable were

classified as the non-severe (stable) group.

Rationale and Objectives

International literature consistently identifies
early-onset schizophrenia (EOS) as a distinct, more severe
neurodevelopmental phenotype of the disorder. Compared
to adult-onset cases, EOS is characterized by a heavier
symptom burden, diminished functional outcomes and
increased treatment resistance and increase in brain
abnormalities. Early-onset schizophrenia is presented by
greater disorganization and more characterized negative
symptoms compared to adulthood-schizophrenia.

In Thailand, research on schizophreniain children
and adolescents remain extremely limited. Previous Thai
studies, conducted in university-based medical school
hospitals, primarily described clinical presentations of
EOS and very early-onset schizophrenia (VEOS) using
small retrospective samples (approximately 40 patients).
These studies reported that auditory hallucinations and
delusions were the most common psychotic symptoms,

with high diagnostic stability, and identified differences
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between EOS and VEOS in gender distribution and
psychiatric comorbidities.” However, illness severity was
not systematically examined using outcome-based
measures, nor were clinical risk factors for severe disease
courses explored.

In addition, differences in clinical settings may
contribute to important knowledge gaps between
university hospital and supra-tertiary psychiatric hospital.
Supra-tertiary psychiatric hospitals function as specialized
referral centers that manage high volume of complex and
severe psychiatric cases. To address these gaps, the
present study leveraged the resources of a supra-tertiary
psychiatric hospital to investigate a larger cohort of
adolescents with schizophrenia (N = 96).

The objectives of this study were (1) the clinical
features of early onset schizophrenia and (2) to examine
the association between stable versus severe schizophrenia
group and specific clinical risk factors at the Somdet
Chaophraya Psychiatric Institute which is the supra-tertiary

psychiatric hospital in Bangkok, Thailand.

METHODS
Ethics approval

This retrospective study was approved by the
Institutional Review Board of the Somdet Chaophraya
Institute of Psychiatry (SD.IRB.APPROVAL 028/2567).
Informed consent was waived due to the retrospective
nature of the study and the use of de-identified data to

ensure the confidentiality of participant information.

Participants

All patients who received first diagnosis of
schizophrenia, determined by the date of the initial
diagnosis according to ICD-10 criteria (International
Classification of Disease and Related Health Problem 10"
Revision; F20.0-F20.9), occurred between 2018 and 2023,
at ages 14 to 18 at Somdet Chaophraya Psychiatric
Institute were included. Exclusion criteria included the
patient’s medical record has been loss. Patients aged
13 years were excluded, as treatment at Somdet

Chaophraya Psychiatric Institute is provided to patients
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aged 14 years and older. A retrospective consecutive
sampling method was applied by screening all electronic
medical records that met the inclusion criteria during

the study.

Study design

This study employed a retrospective observational
descriptive design, analyzing data extracted from the
medical records of patients diagnosed with the early-onset
schizophrenia from Somdet Chaophraya Psychiatric

Institute (supra-tertiary psychiatric hospital in Bangkok)

Data collection

A structured data collection form was developed
based on prior literature and study objectives including
patient’s general characteristics, childhood history, family
history, prodromal symptoms, current symptoms. After
receiving ethical approval; the hospital information
technology staff generated a list of eligible patient
identification. All medical records were screened and
abstracted by a single investigator to ensure consistency.
Clinical data were extracted from medical record system
and entered into a secured database without patient

identifies.

Data analysis

The primary analysis consisted of descriptive
statistics, including number, frequency, percentage, mean
and standard deviation. The secondary analysis examined
the association between stable versus severe group and
clinical variables. The association between variables was
evaluated using the chi-square test, while univariable
logistic regression was utilized to determine the odds ratio
(OR) with 95% confidence intervals. A P-value < 0.05 was
considered statistically significant. The severe group was
defined as patients who met at least one of the following
criteria: (1) a history of electroconvulsive therapy (ECT),
(2) a history of psychiatric hospitalization, or (3) the
presence of active or residual symptoms, including
psychotic symptoms, irritable mood, elevate mood, or
catatonia. The stable group was defined as stable in

current symptoms were documented and did not meet
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any criteria for the severe group. In case of incomplete
data, descriptive results were presented as percentages,
with missing data reported separately. For chi-square
analysis, missing data were handled using a Pairwise
Deletion approach. All statistical analyses were performed
using SPSS for Window (version 19.0).

RESULTS
Descriptive Characteristics of the Sample
Basic characteristic

A total of 131 patients were identified from the
electronic medical record system using ICD-10 codes
F20.0-F20.9. Following a detailed chart review, 31 patients
were excluded because their final clinical diagnoses were
inconsistent with schizophrenia. An additional four patients
were excluded due to an age at diagnosis exceeding 18
years. This resulted in a final study sample of 96 patients.
(Figure 1) The cohort was predominantly male (72 males
[75%], 24 females [25%]), with a mean age of 16.8 years
(8D = 1.17; range: 14 - 18 years). The prevalence of
schizophrenia diagnoses was higher among older

adolescents within the 14 - 18—year range. (Table 1)

Table 1 Demographic data of the Study Participants (N = 96)

Demographic N (N = 96) %

Gender
Male 72 75
Female 24 25

Education level

Primary education 18 20
Junior high school 39 43.3
Senior high school / Certificate of

Technical Vocation 20 399
University (Bachelor's degree) 0 0
High Vocational Certificate 8 3.3
No information 6 6.2
Education/working status

studying 37 44.6
working 3 3.6
Not studying or working 43 51.8
No information 13 13.5

https://www.tci-thaijo.org/index.php/JPAT
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Comorbid Psychiatric Diagnoses

Among the 96 patients, 35 (36.5%) had at least
one psychiatric comorbidity. The most common comorbidity
was substance use disorder (SUD) (n = 23, 58.9% of those
with comorbidity), followed by intellectual disability
(n =4, 10.3%), autism spectrum disorder (n = 4, 10.3%),
and depressive disorder (n = 4, 10.3%). Notably,
52 patients (54.2%) had a prior psychiatric diagnosis, with
38 (73.1% of those with prior psychiatric diagnosis) having
one diagnosis, 11 (21.1%) two, and 3 (5.7%) three
diagnoses. The most frequent prior diagnosis was
substance-induced psychosis (n = 16, 23.2% of those
with prior psychiatric diagnosis), followed by psychosis
not otherwise specified (n = 13, 18.8%), autism spectrum
disorder (n = 9, 13%) and major depressive disorder
(n=5,7.2%). (Table 2)

Substance Use History

Forty-six patients (48.4%) reported a history of
substance use. Among these, 10 (10.5%) used one
substance, 21 (22.1%) used two, 12 (12.6%) used three,
2 (2.1%) used four, and 1 (1%) used five substances. The
mean duration of substance use prior to diagnosis was
26.4 months (SD not reported; range: 1 - 84 months).
Cannabis was the most commonly used substance

(n = 28, 27.7% of the full sample), followed by alcohol

Chananya Suksawatt

(n = 24, 23.8%), stimulants including amphetamine and
methamphetamine (n = 19, 18.8%), and kratom (n = 13,
12.9%).

Family Psychiatric History

Thirty patients (31.3%) reported a family history
of psychiatric disorders. The most common familial
condition was schizophrenia (n = 14, 41.2% of those with
family history), followed by unspecified psychosis (n = 9,
26.5%) and other psychiatric disorders (n =4, 11.8%). Of
the patients with a family history of psychiatric disorders,
half were found to have an affected first-degree relative,

41.2% had a second degree-relatives.

Clinical Features

The most commonly reported prodromal symptom
was behavioral change (n = 24, 31.6%), followed by mood-
related symptoms (n = 23, 30.2%). Substance-induced
psychosis was the initial presentation in 22 patients (29%).
Post-treatment outcomes, defined by clinical status at the
most recent outpatient follow-up, revealed that 34.3% of
patients continued to experience active or residual
symptoms, including positive symptoms (n = 24, 25%),
negative symptoms (n = 7, 7.3%), catatonia (n = 1, 1%),
and anxiety (n = 1, 1%). Sixty patients (62.5%) had been

hospitalized for psychiatric treatment.

Electronic medical record screening
(EMRs)
(n=131)

\

Included
(n=96)

Excluded (n = 35)
¢ Not diagnosed with schizophrenia (n = 31)
e Age at diagnosis > 18 years (n = 4)

Figure 1 Flowchart of the study participant selection process. From an initial screening of 131 EMRs,

35 individuals were excluded based on diagnosis and age criteria, resulting in a final study population

of 96 adolescents with schizophrenia.

1574 Vol. 71 No.2: 2026
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Table 2 Baseline Clinical Characteristics of the Study Participants (N = 96)

Base line Clinical features N (N = 96) %

Comorbidity

no 61 63.5

yes 35 36.5
1 diagnosis 31 88.6°
2 diagnoses 4 11.4°

Prior diagnosis

no 44 45.8

yes 52 54.2
1 diagnosis 38 73.1°
2 diagnoses 1 21.1°
3 diagnoses 3 5.7°

Underlying medical conditions

no 87 90.6

yes 9 9.4
1 underlying disease 7 77.8°
2 underlying diseases 22.2°

History of substance use

no 49 51.6

yes 46 47.9
1 substance 10 10.5°
2 substances 21 22.1¢
3 substances 12 12.6°
4 substances 2 2.1¢
5 substances 1 1°

Comparison Between Stable and Severe Groups
Patients were classified into the severe if they met
at least one of the following criteria: a history of
electroconvulsive therapy (ECT), psychiatric hospitalization,
or the presence of active or residual psychotic symptoms
at the time of data collection. Comparative analysis
between the two groups revealed statistically significant
differences in the prevalence of certain comorbidities.
Specifically, intellectual disability (ID) and attention-deficit/
hyperactivity disorder (ADHD) were observed exclusively
in the stable group (both 9.4%), whereas no cases were
identified in the severe group (p = 0.035 for both

comparisons). Although, overall substance use history did

Vol. 71 No.2: 2026

Base line Clinical features N (N = 96) %

No information 1 1
Clinical features

Prodromal symptoms

1 symptom 64 66.7
2 symptoms 6 6.25
No information 26 28.1

Hospitalization history
No (Outpatient treatment) 36 37.5
Yes 60 62.5

Current symptoms
* Clinical status at the most recent outpatient follow-up

Stable 61 63.5
Positive symptoms 24 25
Negative symptoms 7 7.3
Catatonia 1 1
Anxiety 1 1
No information 2 2

*Percentages based on n = 35 patients with comorbidity diagnosis
® Percentages based on n = 52 patients with previous diagnosis
(excluding current schizophrenia)

“Percentages based on n = 9 patients with underlying diseases
“Percentages based on n = 95 patients with history of substance

use

not differ significantly, a higher proportion of severe
patients reported substance use compared to stable
patients (54.0% vs 37.5%)

In contrast, no significant differences were found
between the groups in terms of gender distribution (p =
0.617), overall comorbidity status (p = 0.099), or prior
psychiatric diagnoses (p = 0.148). Family psychiatric
history showed no meaningful variation between the
groups (p > 0.999), and educational level, underlying
medical conditions, and current occupational or
educational status were also comparable (all p > 0.05).
Collectively, these findings suggest that while

neurodevelopmental disorders such as ID and ADHD are

https://www.tci-thaijo.org/index.php/JPAT



more common among adolescents with stable illness
trajectories, other demographic and clinical variables did
not significantly differentiate between the two groups.
(Table 3)

To future examine factors associated with
symptom stability, univariable logistic regression was
conducted, with resultin Table 4. The analysis demonstrated
that kratom use disorder was associated with severe
illness, showing the highest odds ratio (OR = 7.294, 95%
Cl = 0.973 - 321.63). The small number of cases in this
category contributes to significant model instability and
limited precision for this estimate. Although non-significant
association, the direction and magnitude of the OR
suggest a potentially trend relationship between kratom
exposure and severe clinical course. Comorbid substance
use disorder in general showed an increased likelihood
of instability (OR = 1.954, 95% Cl = 0.754 - 5.161) but the
association did not reach statistical significance (p =
0.129). Similarly, stimulant use demonstrated a non-
significant trend toward higher odds of instability (OR =
2.350, 95% Cl = 0.818 - 7.373, p = 0.0826). Regarding
neurodevelopmental disorders, both intellectual disability
(ID) and ADHD were observed exclusively within the stable
group (9.4% in stable group vs. 0.0% in the severe group).
Consequently, odds ratio and their corresponding 95%
confidence intervals could not be reliably estimated due
to the absence of these conditions in the stable cohort.

Overall, the univariable analysis showed that
kratom use disorder was associated with a non-significant
trend toward higher odds of clinical instability. Similarly,
other substance use disorders and neurodevelopmental
disorder demonstrated possible but non-significant

associations with instability.

DISCUSSION

The present study observed a significantly higher
prevalence of intellectual disability (ID) and attention-
deficit/hyperactivity disorder (ADHD) within the stable
group. However, these findings diverge from established
literature, notably the research by Kessler et al., which

reported that comorbid ID is typically associated with a

Vol. 71 No.2: 2026
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marked increase in psychiatric hospitalizations, longer
inpatient duration, and frequent emergency visits.” This
discrepancy suggests a potential misclassification bias
in the current study’s categorization of stability. Despite
these categorical inconsistencies, the overall prevalence
of neurodevelopmental comorbidities in this cohort
remains striking. Following substance use disorders,
intellectual disability and autism spectrum disorder were
identified as the second and third most frequent
comorbidities, respectively. These findings highlight the
frequent co-occurrence of neurodevelopmental disorders
and early-onset schizophrenia. Nevertheless, further
research is required to determine whether these
comorbidities are definitively linked to increased illness
severity. Future studies should employ standardized
clinical instruments, such as the Positive and Negative
Syndrome Scale (PANSS) or the Brief Psychiatric Rating
Scale (BPRS), to provide a more objective and granular
assessment of symptomatic severity.

Beyond neurodevelopment factors, prior research
has demonstrated that substance use is associated with
increased hospitalization and relapse risk in schizophrenia.”
Although the present study did not find a statistically
significant difference in overall substance use between
the stable and severe groups, a higher proportion of severe
patients reported substance use. Kratom use disorder
was associated with a non-significant trend toward higher
odds of clinical instability in univariable analysis; however,
this association should be interpreted with caution due to
potential confounding and the absence of multivariable
adjustment. The wide confidence interval suggests low
precision of the estimate, likely due to the small number
of kratom users, and therefore the magnitude of the
association should be interpreted carefully. This finding
aligns with the study by Maxsaya Baez Nunea et al., which
given emerging evidence that kratom may exacerbate
psychiatric symptoms.” However, interpreting this
association requires caution, as pattern of kratom
consumption in Thailand frequently involve polysubstance
mixtures. Users may consume boiled kratom alone, but it

is common to mix kratom with cough syrup, tramadol, or
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Table 3 Association between stable versus severe schizophrenia group and clinical variables

Patient numbers

Factor severe stable p-value
(%) (%)
Demographic (N = 96)
gender 0.617°
male 47 (73.4) 25 (78.1)
female 17 (26.6) 7 (21.9)
Education level 0.652°
Primary education 14 (23.3) 4 (13.3)
Junior high school 26 (43.3) 13 (43.3)
Senior high school / Certificate of Technical Vocation 18 (30.0) 12 (40.0)
High Vocational Verification 2 (3.3) 1(3.3)
Education / working status 0.161°
Not studying / working 31 (56.4) 12 (42.9)
Studying 21 (38.2) 16 (57.1)
Working 3 (5.5) 0 (0.0)
Comorbidity (N = 96)
Autism spectrum disorder >0.999"
no 62 (96.9) 31(96.9)
yes 2 (3.1) 1(3.1)
Intellectual disability 0.035"
no 64 (100.0) 29 (90.6)
yes 0 (0.0) 3(9.4)
ADHD 0.035%
no 64 (100.0) 29 (90.6)
yes 0 (0.0) 3(9.4)
Specific learning disorder 0.551°
no 62 (96.9) 32 (100.0)
yes 2(3.1) 0 (0.0)
Substance use disorder (N = 95)
Cannabis 0.209°
no 37 (58.7) 23(71.9)
yes 26 (41.3) 9(28.1)
Stimulant 0.083°
no 38 (60.3) 25 (78.1)
yes 25 (39.7) 7(21.9)
Kratom 0.033*
no 51 (81.0) 31(96.9)
yes 12 (19.0) 1(3.1)
Family psychiatric disorder >0.999”
no 39 (69.6) 18 (69.2)
yes 17 (30.4) 8 (30.8)

Note: Data are presented as n (%). ® Chi-square test; ° Fisher’s exact test. Fisher’s exact test was used when expected

cell counts were < 5. Statistically significant at p < 0.05.
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Table 4 Univariable analysis of factors associated with

symptom stability in adolescents with schizophrenia

Variable OR (95% CI) p-value
Comorbid substance 1.954 (0.754 - 5.161) 0.129
Kratom 7.294 (0.973 - 321.63) -
Stimulant 2.350 (0.818 - 7.373) 0.083
Cannabis 1.796 (0.661 - 5.129) 0.210

* Odds ratios and 95% confidence intervals were derived from
univariable logistic regression models. Due to sparse data and
small cell counts, p-values for some variables were not reported

and are discussed in the Discussion section.

sweetened soft drinks to enhance psychoactive effects
or improve taste. Importantly, individuals typically report
only “kratom use” without disclosing co-ingested
substances, making it difficult to determine the specific
contribution of kratom itself to clinical instability. Given the
high prevalence of kratom-associated polysubstance
mixtures in Thailand, the observed association may
partially represent the impact of multi-drug exposure rather
than kratom alone. This limitation underscores the need
for future research to differentiate between pure kratom
exposure and kratom-associated polysubstance use when
evaluating psychiatric outcomes in adolescents with
schizophrenia.

Regarding substance use more broadly, cannabis
was the most commonly used substance in this study.
Linda et al. reported that cannabis use increases the risk
of relapse among individuals with schizophrenia.” In
addition, Large M et al. reported that cannabis use is
associated with the development of psychotic symptoms
approximately 2.7 years after initial exposure.13 In our
sample, with cannabis being the most commonly used
substance, followed by methamphetamine and kratom.
The mean duration of substance use prior to the onset of
schizophrenia was approximately 2.2 years. However, in
Thailand, adolescent substance use behavior is often
characterized by the use of multiple substances, which
complicates the interpretation of substance-specific

effects on illness stability.
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These finding underscore the critical importance
of strengthening substance-use prevention policies in
Thailand. The 2022 liberalization of cannabis laws, which
allowed purchase and sale without medical prescription.
However, in 2025, Thailand began reinstating stricter
controls, requiring medical prescriptions for cannabis
used for medical treatment. Similarly, kratom was removed
from the list of prohibited substances in 2021. Although
the legislation outlines conditions for possession and sale,
regulatory loopholes have made kratom widely accessible
to general population.

Moreover, previous evidence has indicated that
childhood and early onset schizophrenia are correlated
with greater illness severity. Specifically, meta-analytic
data from 10 studies have demonstrated a statistically
significant relationship between an earlier age at onset
and poorer hospitalization outcomes, suggesting that
these patients often experience more frequent or
prolonged hospitalizations. Furthermore, a lower age at
onset has been linked to more pronounced negative
symptoms.” In line with this study, the rate of psychiatric
hospitalization in our sample was relatively high (62.5%),
and approximately 35% of patients continued to have
residual psychotic symptoms at the time of data collection,
emphasizing the chronic and relapsing nature of
schizophrenia in adolescence. These findings underline
the importance of early detection, continuous monitoring,
and integrated treatment approaches that address both
psychotic symptoms and comorbid conditions such as
substance use disorders

Compared to prior Thai studies with smaller
cohorts (N=40), this study provides a substantially larger
sample, enabling more reliable characterization of
adolescent-onset schizophrenia in Thailand. However,
this study has several limitations. First, this study is limited
by its retrospective design, missing prodromal data in
nearly one-third of cases, and reliance on univariable
analysis without controlling for confounders. These
limitations warrant cautious interpretation of the observed
associations. Second, substance use history relied on

medical records and patient report, which may be subject
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to underreporting. Third, the retrospective design may
have introduced measurement bias, selective bias and
referral bias may be present as the sample was drawn
from a tertiary care hospital where more severe and
complex cases are more likely to be represented. In
addition, misclassification may have occurred in the
categorization of severe patients, as this grouping was
conducted post hoc analysis. The retrospective data only
recorded whether patients had a history of hospitalization,
without specifying duration for example rehospitalization
in 12 months. Future prospective studies with systematic
toxicology testing are needed to disentangle pure kratom
exposure from polysubstance mixtures and to determine
whether the associations observed here persist after
multivariable adjustment and are warranted to clarify the
causal relationship between substance use and iliness

trajectory in adolescent schizophrenia.

CONCLUSION

Schizophrenia in adolescents were characterized
by predominance of male patients with high rate of
comorbid substance use. These findings highlight the
importance of substance use prevention policy in Thailand.
Behavioral changes were the most common prodromal
manifestation, and this information may contribute to earlier
detection of the disorder. The rate of psychiatric
hospitalization was relatively high and many patients
continued to have residual psychotic symptoms. This
emphasizing the chronic and relapsing nature of
schizophrenia in adolescence. Clinically, the findings
highlight the need for routine screening of kratom and
polysubstance use among adolescents presenting with
early psychotic symptoms, as well as enhanced monitoring

for patients with neurodevelopmental disorders.
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ABSTRACT

Objective: In Thailand, mental health literacy has been emphasized in national policy to improve recognition, help-
seeking behavior, and treatment adherence. However, evidence regarding mental health literacy among caregivers
of psychiatric patients remains limited. Therefore, this study aimed to assess mental health literacy among caregivers

of psychiatric patients, identify associated factors, and examine its association with patients’ quality of life.

Methods: A cross-sectional study was conducted at the psychiatric outpatient department of Phramongkutklao
Hospital between January and June 2025. Thirty patient—caregiver dyads were enrolled. Eligible patients were
adults aged 18 - 60 years receiving continuous psychiatric treatment for at least six months, and caregivers had
provided care for at least six months. Data were collected using the Thai Mental Health Literacy Scale, the
WHOQOL-BREF Thai version, the Barthel Activities of Daily Living Index and medical records. Descriptive statistics

and logistic regression analyses were performed.

Results: Most caregivers demonstrated a high level of mental health literacy (73.3%). Higher caregiver mental
health literacy was significantly associated with caring for patients diagnosed with depression (aOR = 15.84; 95%
Cl =1.17 - 214.97; p = 0.038) and with the presence of hallucinations (aOR = 24.82; 95% Cl = 1.12 - 551.65;
p = 0.042). Most patients reported a moderate level of quality of life (66.7%). In multivariate analysis, the presence
of multiple caregivers was the only independent factor associated with better quality of life (aOR = 21.13; 95% ClI
=1.44 - 310.94; p = 0.026) No significant association was found between caregiver mental health literacy and

patients’ quality of life.

Conclusion: Caregiver mental health literacy was associated with patients’ diagnostic characteristics but was not
directly associated with patients’ quality of life. Social support, reflected by having multiple caregivers, appeared
to play a more important role in influencing quality of life. Further studies with larger sample sizes are needed to

confirm these findings.
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ABSTRACT

Objective: To develop and evaluate the reliability, validity, and sensitivity to change of the Thai version of the Work

and Social Adjustment Scale (WSAS) in non-psychotic psychiatric outpatients.

Methods: This study used secondary data derived from 159 non-psychotic psychiatric outpatients (age 18 - 65
years) who visited the psychiatric outpatient clinics at Ramathibodi Hospital and Chakri Naruebodindra Medical
Institute. The participants completed the WSAS, Patient Health Questionnaire-9 (PHQ-9), Generalized Anxiety
Disorder-7 (GAD-7), and World Health Organization-5 Well-Being Index (WHO-5) at their first visit to the clinics
and 6 — 8 weeks later. Internal consistency was assessed using Cronbach'’s alpha. Construct validity was assessed
using confirmatory factor analysis (CFA). Convergent validity was examined using Spearman’s rank correlations
between WSAS and measures of depression (PHQ-9), anxiety (GAD-7), and well-being (WHO-5). Sensitivity to
change was evaluated by comparing the changes in WSAS scores between treatment responders, defined as

those with = 50% reduction in PHQ-9 or GAD-7 scores, and non-responders, using the Mann-Whitney U test.

Results: The mean age (standard deviation, SD) of participants was 33.9 (12.8) years. Most were female (73.0%).
The WSAS demonstrated excellent internal consistency (Cronbach’s O = 0.897). CFA revealed an excellent fit for
a modified one-factor model, allowing correlated errors between ltems 3 (social leisure activities) and 5 (close
relationship) (¥? (4) = 2.12, p = .714, CFl = 1.000, TLI = 1.010, RMSEA = 0.000 [90% CI: 0.000, 0.089], SRMR =
0.010), and large standardized factor loadings of all 5 items (range: .709 - .838, all ps < .001). The total scores
of WSAS were strongly positively correlated with depressive symptoms (PHQ-9: p = 0.717, p <.001) and anxiety
symptoms (GAD-7: p = 0.662, p <.001), and moderately negatively correlated with well-being (WHO-5: p =-0.552,
p <.001). Assessing sensitivity to changes showed that treatment responders showed greater reductions in WSAS

scores from baseline compared with non-responders (p < .001).

Conclusion: The WSAS is a reliable, valid, and clinically sensitive measure of functional impairment in Thai
non-psychotic psychiatric outpatients. Its strong psychometric properties and responsiveness to clinical change
support its use in routine outcome monitoring and evaluation of treatment-related functional recovery in Thai mental

health settings.
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INTRODUCTION

Functional impairment is a defining characteristic

of psychiatric disorders, shaping both clinical presentation
and patient quality of life." Beyond symptom severity,
the degree to which mental iliness interferes with
occupational roles, domestic responsibilities, and social
functioning reflects the lived burden of disease.” A reliable
assessment of this dimension is therefore crucial for
guiding treatment decisions, monitoring progress, and
evaluating the outcomes of interventions.

Among disability measurements, the Work and
Social Adjustment Scale (WSAS) has emerged as a
practical self-report measure of functional impairment due
to its brevity, sensitivity, and ease of use. It was designed
as a versatile scale for an identified problem and was
originally used to study the treatment of depression and
anxiety.” Comprising five items covering work, home
management, social leisure, private leisure, and
interpersonal relationships, the WSAS has demonstrated
strong psychometric properties across a wide range of
clinical populations®, including youth.”® Compared with
broader or more time-intensive disability measures, such
as the World Health Organization Disability Assessment
Schedule Two (WHODAS 2.0), the Sheehan Disability
Scale (SDS), or the Global Assessment of Functioning
(GAF), the WSAS offers a concise, clinically focused
assessment that remains highly responsive to treatment-
related change.”® This combination of practicality and
robustness has contributed to its widespread adoption
and growing use in routine outcome monitoring.

Cross-cultural validation studies have further

established the robustness of the WSAS. Evidence from

10,11 13,14

Denmark’, Norway'"", Portugal®, Spain'*", Germany",
and China'® consistently supports its unidimensional
structure, high internal consistency, and meaningful
associations with psychiatric symptoms. However, the
WSAS has not yet been studied in Thai populations. This
represents a critical gap, given Thailand’s unique cultural
context and the rising public health burden of mental
disorders. A Thai validation is necessary to ensure both

linguistic and conceptual equivalence, enabling clinicians
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to reliably assess functional impairment and compare
outcomes internationally.

Therefore, this study aimed to develop and assess
the validity, reliability, and sensitivity to change of the Thai
version of the WSAS in a psychiatric outpatient setting,
where patient-reported functional impairment would be
particularly helpful to a busy clinician in providing more
comprehensive, patient-centered care within a time-limited
service. We hypothesized that the Thai version of the WSAS
would be unidimensional and exhibit good internal
consistency, similar to the original English version.’
Besides, WSAS scores were hypothesized to be positively
correlated with depression and anxiety but negatively
correlated with well-being. These correlations were
expected to be moderate, reflecting the distinctiveness
yet relatedness of the WSAS to well-established clinically
relevant constructs. Finally, we hypothesized that changes
in WSAS scores would be associated with clinical
responses to treatment, supporting its utility in monitoring

functional recovery.

METHODS
Participants and Procedure

This study utilized secondary data from a project
investigating the psychometric properties of the Thai
version of the Generalized Anxiety Disorder-7 (GAD-7) in
non-psychotic psychiatric outpatients (Manuscript in
preparation). Participants were enrolled at their first visit
to the psychiatric outpatient clinics of Ramathibodi
Hospital or Chakri Naruebodindra Medical Institute.
Inclusion criteria were 1) age 18 - 65 years, and 2) the
ability to read and understand Thai. Exclusion criteria were
1) having psychotic symptoms, 2) having serious brain
disease or health problems causing communication
difficulty, and 3) refusing to join the research or withdrawing
consent during the study. After obtaining informed
consent, participants were asked to provide their
demographic information and complete a set of
questionnaires at their first visit to the outpatient units.
The clinical diagnosis for their presenting problem was

also obtained from the medical records. At 6-to-8-week
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follow-up, the participants were asked to complete the
same set of questionnaires to assess their clinical changes.
In this study, we utilized the entire sample enrolled in the
study, comprising 159 participants, to maximize the power
of the analysis. Exemption of informed consent to use the
data for the current analysis was approved by the Ethics
Committee of the Faculty of Medicine, Ramathibodi
Hospital, Mahidol University (MURA2025/660). This study
was reported according to the COSMIN Reporting

Guideline for studies on measurement properties.'’

Development of Thai-version WSAS

The Work and Social Adjustment Scale (WSAS)
is a 5-item self-report measure assessing functional
impairment contributed by an identified problem across
key domains of daily life: work (Item 1), home management
(Item 2), social leisure activities (Item 3), private leisure
activities (Item 4), and close relationships (Item 5).°
The permission to translate the original WSAS into Thai
was obtained from the copyright holder. The development
of the WSAS-Thai was then conducted in accordance with
the principle of good practices for translation and cultural
adaptation of patient-reported outcome measures.'®
Briefly, two independent psychiatrists translated the
English version of WSAS into Thai. Thereafter, a third
psychiatrist gathered with the two forward translators to
discuss and reconcile the differences into a consensus,
which was later back-translated by a bilingual native
English speaker. A review of the back translation was
performed to ensure the conceptual equivalence of the
WSAS-Thai to the original version. Subsequently, cognitive
debriefing was conducted by a mental health professional
and a layperson who had not seen the original version,
which suggested a modified translation for ltem 3.
Specifically, the translation for the term “dating” was
changed from “N13UANL” to “N19UALAN”, and that for the
term “home entertaining”, from “A2uLTWTaN g luT W
to “L%QJLLﬁmmﬁﬁ"m”. The final Thai version of the WSAS
consists of five statements with similar sentence structure:
“ilumngnzaninanlaaasdu N1 (functioning) weag”.

The five domains of functioning were translated as
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“ANNNAINNTD TUNNINNULBIE”, “N1ITANTRIF)
MUty (MNANAZeA HUNIIA Fad19989 ¥Na1ung
guatinuizalinT n1saeda)”, “HanssueINgI MR
R S x ed ooy 4
209481 (FNAVEDU 11U MREN eaung WNeadL llwen
liesBau nadawem @yuanunniing”, “Aanssuenudng
AIUFIUDITU (ANNNLIAIRS 11 81UUTaED 1891
dranted Wiudndn3as HUAUALLALN)", and “AYNEINIID
Tunnsairauazinenanuduius inddaatinauniudau
= Ao g vaa Ty , . .
sNDIAUNAULTTY nagineE”. Eachitem is rated on a 9-point
scale from 0 (“13JL@?;|" indicating “not at all impaired”) to 8
(“7UWIHIN" indicating “very severely impaired”). Scores
are summed to give a total between 0 and 40. A higher

score indicates greater functional impairment.

Measurements
Patient Health Questionnaire-9 (PHQ-9, Thai version)
The PHQ-9is a brief screening tool for depression. '
It contains nine items based on the diagnostic criteria
for major depressive disorder. Each item is rated on a
4-point scale from 0 (“not at all”) to 3 (“nearly every day”).
The total score ranges from 0 to 27, with higher scores
reflecting more severe depressive symptoms. The PHQ-9
demonstrated excellent reliability in this sample
(Cronbach’s a. = 0.893).

Generalized Anxiety Disorder-7 (GAD-7, Thai version)

The GAD-7 measures the severity of anxiety
symptoms.” It has seven items, each rated on a 4-point
scale from 0 (“not at all”) to 3 (“nearly every day”). Scores
are added to produce a total score between 0 and 21.
Higher scores indicate greater anxiety severity. Internal
consistency in the present study was excellent (Cronbach’s
o = 0.892).

World Health Organization-5 Well-Being Index (WHO-5,
Thai version)

The WHO-5 is a short scale that measures
psychological well-being.”" It has five items asking about
positive mood, vitality, and general interest. Each is rated
from 0 (“at no time”) to 5 (“all of the time”). The raw total

(0-25) is multiplied by 4 to give a percentage score from
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0 to 100, where higher scores indicate better well-being.
The WHO-5 showed excellent reliability in the current
sample (Cronbach’s 0L = 0.882).

Statistical Analyses

All analyses were performed using Stata 16.1 SE.
There were no missing values for any of the measurement
items (WSAS, PHQ-9, GAD-7, and WHO-5). However,
some missing data were presentin demographic variables,
as shown in Table 1. The evaluation of the WSAS was
carried outin four steps. First, confirmatory factor analysis
(CFA) was conducted to examine the factor structure of
the WSAS based on a one-factor model, using the
maximum likelihood estimator. The criteria for acceptable
model fit were root mean square error of approximation
(RMSEA) < .08, Comparative Fit Index (CFl) > .95, Tucker—
Lewis index (TLI) > .95, and Standardized Root Mean
Square Residual (SRMR) < .08)*. The chi-square statistic
((?) was also reported; however, given its sensitivity to
sample size, it was not used as the primary criterion for
model rejection. In cases of suboptimal fit, modification
indices (Mls) were inspected to identify potential sources
of local misfit. Second, the internal consistency was
assessed using Cronbach’s alpha, which reflects the
scale’s internal reliability. Third, convergent validity was
assessed by testing the correlations between WSAS total
scores and the PHQ-9, GAD-7, and WHO-5. Due to the
non-normal distribution of WSAS scores, Spearman’s rank
correlation was used. Finally, sensitivity to change was
examined in the subgroup of participants with clinically
significant depression (PHQ-9 > 10) or anxiety (GAD-7 >
10) at baseline who also completed the questionnaires at
the follow-up visit. Of the total sample, only participants
who completed both baseline and follow-up assessments
were included in this analysis. The baseline and follow-up
scores, and changes from baseline in the WSAS total and
its five domain scores were then compared between
treatment responders, defined by > 50% reduction in
PHQ-9 or GAD-7 total scores, and treatment non-
responders, using the Mann-Whitney U test. Rank-biserial

correlation coefficients (rrb) were calculated to reflect the
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effect sizes of the WSAS score differences between
groups. All statistical tests were two-tailed, with significance
setat p < 0.05.

RESULTS
Sample Characteristics

A total of 159 participants were included in the
analysis. The mean age was 33.9 years (SD = 12.8, range
18 - 65), and the majority were female (73.0%). Most
participants were single (66.0%) and had completed
secondary education or higher (66.0%). One hundred and
seventeen (73.6%) and 91 (57.2%) participants met the
criteria for clinically significant depression (PHQ-9 = 10)
and anxiety (GAD-7 = 10), respectively, with 84 (52.8%)
meeting both. The median (interquartile range, 1QR)
PHQ-9 and GAD-7 scores were 14.0 (9.0 - 19.0) and 10.0
(7.0-15.0), respectively. The median (IQR) WHO-5 score
was 36.0 (20.0 - 52.0), suggesting relatively low baseline
subjective well-being. At follow-up, 68 (42.8%) participants
dropped out of the study, leaving 91 (57.2%) for the
sensitivity-to-change analysis. No statistically significant
differences in baseline characteristics between the

completers and non-completers were observed (Table 1).

Construct Validity

Following the original study’, a one-factor CFA
model was fitted to the baseline WSAS data, yielding
standardized factor loadings ranging from 0.686 (Iltem 1)
t0 0.891 (Item 5) (Figure 1a). Goodness of fit test revealed
adequate fit on most indices (CFI = 0.977, TLI = 0.955,
SRMR = 0.030), except for the chi-square test (¥ (5) =
15.67, p = .008) and RMSEA (0.116 [90% Cl: 0.054,
0.184]). Subsequent inspection of modification indices
suggested correlated error between ltems 3 (social leisure
activities) and 5 (close relationship) (Ml = 15.1). Allowing
a correlation between the residuals of ltems 3 and 5 yielded
an excellent model fit (}? (4) =2.12, p=.714, CFI1 = 1.000,
TLI=1.010, RMSEA =0.000[90% CI: 0.000, 0.089], SRMR
= 0.010). The LR test confirmed that the modified model
fit significantly better than the baseline model, A¥? (1) =
13.55, p < .001. All standardized factor loadings in the
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modified model were large and statistically significant
(range: .709 - .838, all ps < .001) (Figure 1b).

Reliability

The WSAS demonstrated excellent internal
consistency with Cronbach’s alpha of 0.897. Regarding
item-level reliability, Item 5 (impairment in close
relationships) demonstrated the highest item-test
correlation, indicating a strong contribution to the overall
WSAS construct (Table 2). Consistently, removal of this
item resulted in the greatest reduction in Cronbach’s alpha.
On the other hand, Item 1 (impairment in the ability to work)
showed the lowest item—test correlation, and its removal
had the smallest effect on Cronbach’s alpha (Table 2).
Convergent Validity

Spearman’s correlation analyses showed that
higher WSAS total scores were strongly associated with

greater depressive symptoms (PHQ-9: 0 =0.717, p <.001)
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and anxiety symptoms (GAD-7: 0 = 0.662, p <.001), and
moderately to strongly negatively associated with
well-being (WHO-5: p = -0.552, p < .001) (Table 3).
Atthe item level, Iltem 5 (impairment in close relationships)
showed the strongest correlation with both depressive
symptoms (P = 0.653, p <.001) and anxiety (0 = 0.615,
p <.001). In contrast, ltem 4 (impairment in private leisure
activities) was most strongly associated with lower
well-being (0 = -0.541, p <.001) (Table 3).

Sensitivity to Change

Among 91 participants completing both baseline
(visit 1) and follow-up (visit 2) assessments, 67 (73.6%)
and 51 (56.0%) met the criteria for clinically significant
depression (PHQ-9 > 10) and anxiety (GAD-7 = 10),
respectively, with 47 (51.6%) meeting both. At baseline,
the total WSAS and all domain scores were comparable

between treatment responders and non-responders for

Table 1 Sample characteristics.

Characteristics

Age (years)®, median (IQR)
Gender, n (%)
Male
Female
Marital status, n (%)
Single
Married/De facto
Divorced/Separated/Widowed
Education, n (%)
Secondary school or vocational certification

Higher vocational certification, associate degree,
Bachelor's degree
Master’s or Doctoral degree

Work status, n (%)
Unemployed/Retired

Students

Total Completer Non-completer
(N = 159) (N = 91) (N = 68) i

29.5(24.0-41.0) 31(25.0-45.0) 27 (23.0-37.0) .086
.616

43 (27.0) 26 (28.6) 17 (25.0)

116 (73.0) 65 (71.4) 51 (75.0)
.396

105 (66.0) 60 (65.9) 45 (66.2)

48 (30.2) 26 (28.6) 22 (32.4)

6 (3.8) 5(5.5) 1(1.5)
.047

39 (24.5) 16 (17.6) 23 (33.8)

105 (66.0) 67 (73.6) 38 (55.9)

15 (9.4) 8 (8.8) 7 (10.3)
.284

30 (18.9) 15 (16.5) 15 (22.1)

29 (18.2) 14 (15.4) 15 (22.1)

100 (62.9) 62 (68.1) 38 (55.9)

Employed

17N Vol. 71 No.2: 2026
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Table 1 Sample characteristics. (con)

Monthly income (Baht), n (%)

less than 10,000 43 (27.0) 19 (21.6) 24 (36.9)
10,000 - 29,999 66 (41.5) 41 (46.6) 25 (38.5)
30,000 - 49,999 28 (17.6) 16 (18.2) 12 (18.5)
50,000 - 99,999 16 (10.5) 12 (13.6) 4(6.2)
missing 6 (3.8)

Psychiatric Diagnosis®, n (%) 588
Depressive disorder 55 (34.6) 33 (36.3) 22 (32.4)
Anxiety disorder 38 (25.5) 26 (28.6) 12 (17.7)
Adjustment disorder 32 (20.1) 15 (16.5) 17 (25.0)
Insomnia disorder 13 (10.7) 7(7.7) 6 (8.8)
Bipolar disorder 6 (3.8) 3(3.3) 3(4.4)
Others® 15(9.4) 7(7.7) 8 (11.7)

Total PHQ-9, median (IQR) 14.0 (9.0 - 19.0)

Total GAD-7, median (IQR) 10.0(7.0-15.0)

Total WHO-5, median (IQR) 36.0 (20.0 - 52.0)

® N = 158 due to missing data

®In case of dual diagnosis, the classification was based on the primary diagnosis for the presenting problem.

°Other diagnoses include shift work disorder, ADHD, trichotillomania, OCD, Parkinson’s disease, mental disorder NOS, memory impairment,
unspecified mood disorder, and nicotine dependence.

Note: SD, standard deviation; IQR, interquartile range; PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder-7;
WHO-5, World Health Organization-5 Well-Being Index.

Table 2 Descriptive statistics of WSAS and its internal reliability (N = 159)

WSAS Median (IQR) tem-test ltem-rest correlation Cronbach's alpha if the
correlation item is deleted
Item 1: ability to work 4(2-6) 0.783 0.659 0.894
Item 2: home management 3(2-6) 0.853 0.768 0.871
ltem 3: social leisure activities 4(2-6) 0.859 0.771 0.869
Item 4. private leisure activities 3(1-6) 0.830 0.725 0.880
Item 5: close relationships 4(2-6) 0.887 0.814 0.859
Full scale 19 (10 - 28) 0.897*

* Cronbach’s alpha of the full-scale WSAS
Note: IQR, interquartile range; WSAS, Work and Social Adjustment Scale.

depression (Table 4). For anxiety, treatment responders  social (ltem 3) and private (ltem 4) leisure activities (all

had significantly higher scores at baseline for the overall ~ p <.05, Table 4). However, treatment responders for both

functional impairment (total WSAS), and impairments in depression and anxiety showed significantly lower scores
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Figure 1 Confirmatory factor analysis of WSAS-Thai (a) initial one-factor model, (b) modified one-factor

model with correlated residuals between Item 3 and 5

Note: Standardized factor loadings (standard errors) were shown

Table 3 Spearman’s correlations of WSAS with depression, anxiety, and well-being (N = 159)

WSAS PHQ-9 GAD-7 WHO-5
Total 0.717 0.662 -0.552
Item 1: ability to work 0.551 0.489 05715
Item 2: home management 0.644 0.566 -0.447
Item 3: social leisure activities 0.563 0.566 -0.499
Item 4: private leisure activities 0.634 0.584 -0.541
Iltem 5: close relationships 0.653 0.615 -0.487

Note: All correlations were statistically significant at p <.001. Abbreviations: WSAS, Work and Social Adjustment
Scale; PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder-7; WHO-5, World Health

Organization-5 Well-Being Index.

of total WSAS and all its domains at follow-up than the
non-responders (all p < .01), with significantly larger
changes in total WSAS and all domain scores from baseline
(allp < .05, Table 4). The differences in reduction of WSAS
total and domain scores between treatment responders
and non-responders were mostly large (rrb >0.5), except
Item 3 (social leisure activities) (rrb =-0.43) for depression
and Item 1 (work) and 2 (home management) for anxiety
(both ro= -0.38) (Table 4).

DISCUSSION

This study aimed to translate, culturally adapt,
and psychometrically evaluate the Thai version of the
WSAS in a clinical sample of non-psychotic psychiatric
outpatients. Overall, the findings provide strong evidence

that the WSAS is a reliable, valid, and clinically sensitive

Vol. 71 No.2: 2026

measure of functional impairment in Thai mental healthcare
settings. The results align closely with international
research across diverse cultural contexts, while also
offering new evidence on the WSAS's sensitivity to clinical

change in Thai populations.

Construct Validity

The initial one-factor model demonstrated good
fit on most indices except for RMSEA. As suggested by
modification indices, allowing a correlation between
residuals of Items 3 and 5 significantly improved model
fit to excellent, aligning with prior reports from Norway"'
and Germany.'” This is not surprising as ltems 3 (social
leisure activities) and 5 (close relationships) both assess
impairment in social functioning. Such cross-language

convergence suggests that the overlap between these
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Table 4 Comparison of median (IQR) of WSAS scores between treatment responders and non-responders for depression and anxiety

WSAS

Total

Item 1: ability to work

Item 2: home management

Item 3: social leisure activities

Item 4: private leisure activities

Item 5: close relationships

Baseline
Follow-up
Change
Baseline
Follow-up
Change
Baseline
Follow-up
Change
Baseline
Follow-up
Change
Baseline
Follow-up
Change
Baseline
Follow-up

Change

Responder
(N =31)

23.0 (16.0, 30.0)
4.0 (2.0,9.0)
-18.0 (-24.0, -5.0)
5.0 (2.0, 6.0)
1.0 (0.0, 2.0)
-4.0 (-5.0, -1.0)
4.0 (2.0, 6.0)
0.0 (0.0, 2.0)
-3.0 (-5.0,-1.0)
5.0 (2.0, 7.0)
1.0 (0.0, 2.0)
-3.0 (-6.0, 0.0)
5.0 (2.0, 7.0)
0.0 (0.0, 1.0)
-4.0 (-6.0, 0.0)
5.0 (3.0, 7.0)
1.0 (0.0, 2.0)

-4.0 (-5.0, -1.0)

Depression

Non-responder
(N = 36)

23.0 (16.0, 30.0)
20.0 (11.5, 26.0)
-2.0 (-11.0, 11.0)
4.0 (3.0, 6.0)
4.0 (2.0, 6.0)
-0.5 (-2.0, 1.5)
3.0(2.0,6.0)
4.0(2.0,5.5)
0.0 (-2.0, 2.0)
4.0 (2.0, 6.0)
4.0 (2.0,6.5)
0.0 (-2.0, 2.0)
3.5(2.0,6.0)
4.0(2.0,5.5)
0.0 (-2.0, 3.0)
4.0 (2.0, 6.0)
3.0 (2.0, 6.0)

0.0 (-2.5, 1.5)

0.15

-0.75

-0.62

0.05

-0.69

-0.51

0.07

-0.69

-0.57

0.07

-0.58

-0.43

0.20

-0.69

-0.57

0.16

-0.67

-0.56

p-value

.285
<.001
<.001

.735
<.001
<.001

.626
<.001
<.001

.625
<.001

.002

156
<.001
<.001

270
<.001

<.001

Note: p <.05 is bolded. Abbreviations: WSAS, Work and Social Adjustment Scale; M rank-biserial correlation coefficient

ﬂ Vol. 71 No.2: 2026

Responder
(N = 28)

26.0 (19.5, 32.0)
6.5(2.5,17.0)
-16.5 (-24.0, -6.5)
6.0 (3.0, 6.5)
2.0 (0.0, 3.5)
-3.5 (-5.0, -0.5)
4.5(3.0,6.0)
1.0 (0.0, 3.0)
-3.0 (-4.5,-1.0)
6.0 (3.0, 7.0)
2.0 (0.0, 3.5)
-3.0 (-6.0, -2.0)
6.0 (3.0, 7.0)
0.0 (0.0, 3.0)
-4.0 (-6.5,-1.0)
5.0 (4.0, 7.0)
0.0 (2.0, 3.0)

-4.0 (-5.0, -1.0)

Anxiety

Non-responder
(N = 23)

20.0 (12.0, 27.0)
20.0 (10.0, 26.0)
-2.0 (-12.0,-11.0)
4.0 (3.0, 6.0)
4.0 (2.0, 5.0)
-1.0 (-3.0, 1.0)
4.0 (2.0, 6.0)
3.0(2.0, 5.0)
0.0 (-3.0,2.0)
4.0 (2.0, 5.0)
4.0 (2.0, 7.0)
1.0 (-2.0, 3.0)
3.0 (2.0, 6.0)
5.0 (2.0, 6.0)
0.0 (-2.0,3.0)
5.0 (2.0, 6.0)
4.0 (2.0, 6.0)

0.5 (-4.0, 2.0)

https://www.tci-thaijo.org/index.php/JPAT

0.38

-0.54

-0.58

0.13

-0.44

-0.38

0.15

-0.47

-0.38

0.40

-0.43

-0.61

0.44

-0.56

-0.60

0.30

-0.47

-0.55

p-value

.022
.001
<.001
419
.006
.020
.367
.004
.019
.014
.008
<.001
.006
.001
<.001
.068
.004

.001



two items reflects a substantive feature of the construct
rather than a sample-specific artifact. All factor loadings
were large and significant (range: .709 - .838), supporting
strong item—factor relationships and indicating that each
item is a reliable indicator of functional impairment. These
results provide support for the construct validity of the Thai
version of the WSAS and suggest a unidimensional

structure consistent with existing versions.”"""

Reliability

The internal consistency of the WSAS was
excellent (Cronbach’s alpha = 0.897), comparable to the
original scale.’ Similarly, prior cross-cultural validations in
multiple countries, including Spain, Norway, Germany,
and China, have reported the alpha values ranging from
0.80 to 0.90.”""""® The present results, therefore,
support the scale’s stability and coherence in the Thai

cultural context.

Convergent Validity

As hypothesized, the total scores of WSAS
showed positive correlations with PHQ-9 and GAD-7, and
a negative correlation with WHO-5 scores. Such findings
indicate that higher levels of functional impairment were
associated with more severe depressive and anxiety
symptoms and a lower level of well-being. The magnitude
of the correlations between WSAS and PHQ-9 (p = 0.72)
and GAD-7 (p = 0.67) aligns closely with findings from
Spanish, German, and Norwegian validation studies, which
have consistently reported moderate-to-strong correlations
between functional impairment and symptom
severity.""*""® Furthermore, the moderate inverse
correlation between WSAS and WHO-5 (p = -0.55)
supports the conceptual distinction between functional
impairment and general well-being.” Interestingly, while
impairment in close relationships (Item 5) was most
strongly correlated with depressive and anxiety symptoms,
impairment in private leisure activities (Item 4) was instead
the domain most strongly correlated with well-being. Such
domain-specific differentiation suggests that WSAS items

capture functionally distinct aspects of real-world
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impairment that are not uniformly reducible to either

symptom burden or subjective well-being.

Sensitivity to Clinical Change

Confirming our hypothesis, the WSAS appeared
to be sensitive to change following treatment. Participants
who achieved a >50% reductionin PHQ-9 or GAD-7 scores
showed significantly largerimprovements in overall WSAS
and all five domain scores than non-responders, indicating
that the WSAS can detect clinically meaningful functional
recovery. This aligns well with previous studies
demonstrating that WSAS scores improve in parallel with
reductions in depressive and anxiety symptoms,
supporting the scale’s sensitivity to treatment-related
change.””? Interestingly, investigation on individual
domains of impairment revealed that while treatment
responders for anxiety reported significantly more severe
impairments in social and private leisure activities than
non-responders at baseline, the significant improvement
at follow-up was observed across all functional domains,
including those without baseline group differences. This
implies that the observed functional changes at follow-up
were unlikely to be solely explained by regression to the
mean but might also indicate genuine improvement
associated with treatment responses. Altogether, these
findings suggest that the WSAS is responsive to therapeutic
change, highlighting its usefulness in routine clinical care
with the ultimate goal of functional recovery. Although the
sample size decreased at follow-up, baseline characteristics
did not differ significantly between completers and
non-completers except for education level (p = 0.047),
suggesting that the impact of attrition on the sensitivity-

to-change analysis is likely limited.

Interpretation and Clinical Implications

The reliability and validity findings indicate that
the WSAS captures a coherent construct of functional
impairment that is meaningfully associated with symptom
severity and well-being, while remaining distinct from them.
This distinction is clinically important, as the WSAS

measures functioning in ways that symptom scales cannot,
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offering valuable information in situations where
symptoms and real-world functioning do not align.”
As the WSAS lacks a defined cut-off score, it should be
interpreted as a continuous measure of functional
impairment rather than a diagnostic tool. In practice, the
scale is more useful for tracking changes in functioning
over time and for complementing symptom-based
assessments. The sensitivity to change further
demonstrates its ability to detect meaningful improvements
in functioning beyond symptom reduction.’

In the Thai healthcare context, the WSAS offers
several practical advantages. First, it provides a simple,
standardized tool for measuring functional impairment,
a domain increasingly prioritized in mental health policy
and service planning. Second, the instrument’s strong
convergence with the PHQ-9 and GAD-7, which are
commonly used patient-reported outcome measures,
enables its integration into existing screening and
monitoring workflows in clinical practices. Finally, the
scale’s sensitivity to change in the overall functioning,
along with a comprehensive profile of impairment in work,
social, and personal life domains, makes the WSAS
a suitable tool for longitudinal care, stepped-care models,
and program-level evaluation (e.g., outpatient clinics,
psychotherapy services, digital mental-health platforms)

to promote functional recovery.

Strengths and Contributions

This study has several strengths. First, it was
conducted in a real-world outpatient setting, enhancing
the clinical relevance and applicability of the findings.
Second, the use of routinely collected clinical measures
allowed for a pragmatic evaluation of the WSAS in typical
practice settings. Third, the inclusion of a follow-up
assessment enabled the examination of sensitivity to
change, providing additional evidence of the scale’s
usefulness in monitoring functional outcomes over time.

From a clinical perspective, WSAS scores could
support meaningful interpretation and decision-making

by capturing functional outcomes that may not align with
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symptom severity. Patients with severe symptoms but
preserved functioning may reflect resilience, whereas
those with milder symptoms yet marked impairment may
require targeted intervention. The demonstrated moderate
correlations with symptoms and well-being measures
support the WSAS as a complementary tool that assesses

functional recovery beyond symptom reduction.

Limitations and Future Research

Several limitations warrant consideration. First,
the study included only non-psychotic outpatient
participants, which may limit generalizability to inpatient
settings, individuals with psychotic symptoms, or
community samples. In addition, the sample was
predominantly female and relatively highly educated,
which may limit the applicability of the findings to male
patients or individuals with lower levels of education.

Second, discriminant validity was not formally
evaluated in this study. Even though the domain-specific
associations with different external validators and the
consistent sensitivity to change for both depression and
anxiety symptoms at follow-up provide indirect support
for the distinctiveness of the WSAS, the construct overlap
with depression cannot be fully ruled out, given its strong
correlation with PHQ-9 (p = 0.717). Therefore, further
studies are needed to delineate the discriminant
boundaries between these two constructs.

Third, due to the utilization of secondary data for
the current analyses, the unavailability of other functional-
impairment measures (e.g., WHODAS and SDS) in the
dataset precludes a direct comparison of the WSAS with
other established instruments to further support its clinical
utility. Future research should examine the performance
of the WSAS across a wider range of psychiatric
populations to determine whether the scale functions
consistently in different clinical contexts and whether
diagnostic groups show distinct patterns of functional
impairment.

Fourth, the use of the GAD-7 and PHQ-9 as both

measures of convergent validity and criteria for treatment
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response in our study may introduce some degree of
overlap, as both analyses were based on the same dataset.
Finally, although the WSAS showed sensitivity to change
over a 6-to-8-week interval, longer-term functional
outcomes remain unclear, and studies with extended
follow-up are needed to understand how functional

impairment improves over time.

CONCLUSION

The WSAS demonstrates excellent reliability,
strong convergent validity, and clear sensitivity to clinical
change. The scale provides a culturally appropriate,
clinically meaningful measure of functional impairment for
Thai psychiatric outpatient populations. Its integration into
routine outcome monitoring can support a more
comprehensive and patient-centered approach to mental
health care in Thailand, emphasizing not only symptom
reduction but also restoration of daily functioning and

well-being.
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Prevalence of Severe Alcohol Withdrawal Syndrome and
Its Associated Factors among Alcohol Withdrawal
Syndrome Patients Receiving Psychiatric Consultation
at The Emergency Department at King Chulalongkorn
Memorial Hospital: A Descriptive Study

Thanawat Suharit*, Puntarik Srisawart*
*Department of Psychiatry, King Chulalongkorn Memorial Hospital, Thai Red Cross Society

ABSTRACT

Objective: To determine the prevalence of severe alcohol withdrawal syndrome and identify factors associated

with alcohol withdrawal in patients presenting to the emergency department of a tertiary hospital.

Methods: This retrospective descriptive study included 179 patients diagnosed with Alcohol Withdrawal Syndrome
(AWS) at the Emergency Department, King Chulalongkorn Memorial Hospital. Severe AWS was defined by an
AWS score >15, delirium tremens, withdrawal seizures, or physician diagnosis. Clinical history and laboratory data
were analyzed using univariate analysis and multivariate analysis using Generalized Linear Model (GLM) with a

Hierarchical approach to identify factors associated with severe alcohol withdrawal syndrome.

Results: The prevalence of severe AWS among patients receiving psychiatric consultation was 73.7% (n = 132
of 179). Multivariate analysis identified history of alcohol withdrawal seizures as the strongest factor associated
with severe AWS (Adjusted Odds Ratio [AOR], 5.50; 95% CI, 1.75 - 24.76). Additionally, significantly inverse
associations were identified for bicarbonate levels (AOR, 0.31 per 10 mmol/L increase; 95% CI, 0.13 - 0.69) and
Platelets count (AOR, 0.58 per 100,000/uL increase; 95% Cl, 0.38 - 0.87), indicating that lower levels of these

markers were associated with severe AWS.

Conclusion: The prevalence of severe AWS in this cohort of patients receiving psychiatric consultation was high.
History of alcohol withdrawal seizures, bicarbonate levels, and Platelets count were statistically significant factors
associated with severe AWS. However, due to the retrospective cross-sectional design, these factors cannot be
directly applied as predictors. Prospective studies are needed to confirm the direction of these associations and

evaluate their predictive capability.
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fieganlAieuntin® dennvunliiudesay 23 (p = 0.23)
Tneldseiunnuidesi faaay 95 (Z = 1.96) wariAIu

AaTsLAARUNEaNsU AN Seeas 7 (d = 0.07) danaliils

' 1
o a

UNAFIBENTUAITFDINIAD 139 918 uAzIHBNaE T
dnsdeyalianysaiFadeyannme foaas 10 aasaatnag

o '

USuuAnann llun1sseaawingy 153 97¢)

nsiiusausIntaya
=2 da/ yaal A o 1
neAnERlFIENsRenFARE 1L ULAINAZALN
(convenience sampling) kaznIzLAUNNgALIILINT DY A LT
Fnanunauntsuilaudidnnsatinddounas TnaBusuann
Ay o A 9y o aa o
nsaUANLAzARNTaNIeTalLanNsianIiadalsAss UL
ICD-10 Taeludosssaziaarivinisdnen Jfuaenlazunis
Afaguniza1ngannifuLsnisivesanidu Taesnanuia
qi1ansnl ianun 301 318 AInanuduiligilon 179 9a
(3asay 59.4) NlFsunisdasnenuavtssdiulneunneissanting
annaanaAans uazdinusinisAndnaasnsdneil
Y em o o Ay 9o a %
antugRitnaniedinas liatiunimuniudeya
Taetfuaniznsuniuuinisnvesgniduluaiausn Twinnig

o &K

Hunnfutmuadiinuazaanisnsaanwviedifmnisgausn

A o A 9 = A 6y @ = a
V]L'a]']zi’]ui’]LN@H?J']EN’]E\I\TI?\?WQ']U’]@ LW@I‘DL?J%‘H@H@@??WIH’]

Nz ulunimTed
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Tayanpdunuaslsseing
nstszidingilhansaunqudayatlszainsuan (e
wA) waznnslsasan Tednlaedail Charlson Comorbidity
Index (CCI) WianvisilszdRnishngslnasauivangfEumu
d 4 e d
SYEILIATBINTAN UTNNUNNTANARTU N19AN It FuNunn
(NN 15 ﬁmmmﬁnuﬁiﬂfm) mefrmwa'mm‘l,uﬂ'wmmﬁu
99NDNLl3TARN19T1A491 U 1 NNaziRRdl vTaeIndn

AINNITUIAGITN

Tayanisiaslfinnisg
n1smeaanteiesljumnisusniy dsrnaudae
nIRMALULATUNAT Natlszifiunelanaziumue@n Tawn
Blood Urea Nitrogen (BUN), Creatinine, Sodium, Potassium,
Chloride, Bicarbonate, Anion Gap (AGAP), Calcium,
Magnesium Wa% Phosphate N1svAgeUn1Naneessiu tawa
Alanine Aminotransferase (ALT), Aspartate Aminotransferase
(AST), Alkaline Phosphatase, Total iax Direct Bilirubin, Total
Protein kaz Albumin u@nmnﬁﬁqﬁmmmmqmuym}um
Winlaan (CBC) ?ﬁldﬂ?m'ﬂ‘uﬁ')ﬂ Hemoglobin, Hematocrit, Red
Blood Cell Count, Red Cell Distribution Width (RDW),
Platelets Count L.az White Blood Cell Count WialngLeINg i

Winaena19 (differential analysis)

Beudwndfiimnng

* N93UARENNARUNUBINEWINES (alcohol
withdrawal syndrome) Auualaan1siufinyes
wywslaasidlenfiganAdesiusyid ICD-10F10.3

. n’mtﬁ"aﬂé"qmnmﬂ'mqs'\ #aa Delirium
Tremens (DT) svylais¥ia ICD-10 F10.4

* NMITUINFIITULTY (severe alcohol withdrawal
syndrome) ftlhugndaldedlunguifmnilinoust
atnafesniedefaselldsendranisuay

T99meLNa:

1) Alcohol Withdrawal Scale (AWS) 11131 15
Azluy lnadszilulaaunnddszantiu
ANUNRANTANART

2) Aannziiedu (delirium tremens; F10.4)

3) Lﬁﬂ’mm’li"ﬁ/ﬂ@’mﬂ’ﬁmm@ﬁ‘ﬁ (alcohol withdrawal

seizures; F10.31)
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4) Tasuntsatiaselunasyidaudn “Severe
Alcohol Withdrawal” aginaiflunienislag
WANEIEENEN
IANANTUININASLETTH
Tasannsadeild5unisiuianesannznssunis
9385930019998 (IRB) ARzUNNeA1ans 9vi1asnsal

NUNANENAY INeRANTUILATUNR (COA No. 0656/2024)

o mvl/Lsz £

wasanlaiuend® fRdulsaedeyadiasngnaussydanuy

(de-identified data) annuuagatsvidauaalsanaIug

WBYINA3ILATIZI

NN5IASIEANEDA

nsiATEInNeananszntae limanAuwas R (version
4.5.2) $anriuuiinina mice #uiunisdanisdeyagung uas
15w meianuduius e aiifA Generalized Linear Model
(GLM) gRdnls sadensLLaTiALTemaRATnd MmN
AAszineada wazlunszuounisAniaansaulsidng
wuuanaes HadaldAnnsasdauilsaaninafiansmiann
wanesn st Anazaninmaesdeyafuddny tnengwn
ﬁQLLﬂiﬁ'ﬁmq:équL%umqwu (multicollinearity) ‘L&A Anion
Gap, MCH, MCHC, Hematocrit, Red Cell Count, White Cell
Count, MPV, Eosinophils waz Basophils ltauzimenfi fiauils
ﬁmﬁaxiﬁmaﬁmmq 819 fami?i'l,?'uﬁ'u ?xmmmﬁﬁ'uqm
nsfsliBanasnn memmwmmﬂummamﬁu QNERBaN
Lﬁmmﬂﬁﬁm&w%’mﬂ@@mmﬂqqLL@zﬁTf;LLﬂi‘ﬁ'vﬁf’]mmmmﬂ
A1AL HAAAAINNLALIABAINNARIALARELAINNITA
(measurement error) wazdutlssaiiadl@Funiaiudagdau
iialsiFn Odds Ratios (OR) avfiauHANNARTNTITAAUE Iy
Ine Platelets gnufuiumidaeay 100,000/l Uaz Bicarbonate
Wunidozaz 10 units

zﬁ’wu%umil,tﬁémL‘ﬁﬂu@mﬁmmzﬁuﬁmamdmmﬁu
narpngangunsnazliuse fiduldaimdanssuuiuay
ADALTIAUNIUATNANHUTIDIT YA Faudsdaiiiedid
ngAanLasLng mmfmlﬂuﬂ"\LaﬁlmmzmmﬁmLuummgm
(mean + SD) LAz FaueLsae Independent samples t-test
dausauisdeidieeilailuntsuanuasnisneanmidudi

faeguuaridanaalng (median [[QR]) wazlfFauiiausae
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Mann-Whitney U test & miusiauilsidangusieiiumnaiud
wazdeeay (n, %) wavilFauiieusag Chi-square test 138
Fisher's exact test lunselNAIANANS (expected count)
U 1 & dJ
Heendn 5 TULTas LATaauil

o

gmdunisdanisdeyagrmne §34uldas Multiple
Imputation by Chained Equations (MICE) nalfdaguuf
Missing At Random (MAR) Tagiai1egadayaiaiion anuiu
20 4m (m = 20) warldsanasnu Predictive Mean Matching

(PMM) @ 5ufanilsmaiiiod wazn1sAntaansanlsidng

U

o«

wuuaaeswysauls (e linaninariniumangudesyansd
AINNNINUNIUTTUNTsuatiniiuszuy (literature-based
. | o dl o 1 =2 aillal o o
selection) Hlunan Wasanauasaat1slunsAniEain
nsldinouat p-value aavin s dmanudAyn1enatin
wsilaifeseauiadAynisatiignAnean viaaasausauls
Aale o o aa v a v ° 2 o KR
ndedAyneatalastiadny dannluluuanaes §aduas
AntaendautlslnaiansunanaAnaenAReILeInang u
Tunsdaneneuntih maudulylfmianeiaisamen uas
AumInzanlunnsin i ldnepatindludndny
. ¥ = Xz g saal a - o
AatiunsAnEHasldIENsa R zingsauls Tae
Hierarchical Regression Approach Tneinnsdnnguuwazaify
nsldsutlstneBeanuang mdasyandlunssninssaiienumn
o &
il
Aupaun 1 (tassmuilssansmans) Ussnausng
ﬁQLLﬂ?@ﬂﬂqLL@Zﬁmﬁ Charlson Comorbidity Index (CCI)
2 @ o X Ay =
gaiusudsnauiuguinsesasuanlunIsAnEN19z1IA43
y = 7 IS
\esannisenudngiasgeanglainuilszunsressyuy

14,25

dszamdaunanssaninzanngauinngn > uananinisy

Tsndaufidnsiae CCla1AdatARBANIULINTEIINNTTIAKI
LATARINATNTO LUNTT AN AT IINE DRI e
AURAUN 2 (Llaaan1eaaiin) Usznaudae Platelets
wardszdAnisnaugsule lngsydmnisdinainnisungs
o o o Y vo a4 o . o =
utladeviuneflifuntstiuiuatnaasnanalunisdnm
wangaiy " TnsasnndeaiuannFgIu Kinding 1a8une
dan1s0euingsntiuatanieaznszsulisruulszann
dounanadianulasienisdnuinau® dmsuniozindniaans
= = 2 . = S T
fnsAnsisludsswalnanazsinelsamaniszydnilusaiea
= L SN - & &,16,17,28
ANNLAE N LR TRZANNIANEI 3R T
AunaunN 3 (ALNAaws) Uszneausag Potassium

AL Bicarbonate miﬁm:r’flu'ﬂizmﬂimwmmﬂmwmu
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¥ o o

AMNANNUSTEnd19AnNRaUnRaeesEiuluAIFURIUR
TUAINIULINIRIN19EEAg31 P Taaszatluanfualun
ﬁﬁmzﬁauﬁqmax metabolic acidosis ?ﬁlx‘immﬁm@m
alcoholic ketoacidosis %38 lactic acidosis Iuﬁﬂaﬂﬁﬁqu
hypermetabolic state

TUADUT 4 (NMFVNUBRIAL) Usznaudaes AST
W&y Direct bilirubin 1esanniinisAnmneuniingisnesu
ATTNANNUETENINNAMNRAUNFTRIN1TN NI UL RIF L

22315 geinglafimu wan1maday

AUNEUIAGTITUL SN
Likelihood Ratio Test wudnnisiisngusiawsiililfiinguna
navnneeteldsdAynieaia adldsuldluluuanans
qnving
- . .

mManfFauiguaumMzaNTaLLILANse luLsa
dunau 1n1amaaay Likelihood Ratio Test (LRT) iiam3qa
aaudNIaNngNAanLslukAazdudiaanAn Deviance haz
WuANLLUENTasL UL aesat et dAnyvirala wans
AAITIULALETY Unadjusted Odds Ratios (OR) a1nn13
AAzvFaLsiALY war Adjusted Odds Ratios (aOR)

a Ly o/ dl 1
AaMnNNsdAIzvinants e uldsalalunisseanu uas
Basan 1T LALUIUIATIATNANNUS A ULAZIAY
nsauANFLLInow Tnedn aOR wWiantdnaNmesi Faeay
95 AnurnusanaNgadayaiaiianwia 20 9a Ineldngees Rubin
WAZNINUATZAUTEANATYN9ATA LN P-value < 0.05 WAy
a 'S e . al

nsaAsIziaaula (sensitivity analysis) TnenifFauiieuna
721919 multiple imputation iU complete case analysis

D EUUAINANNUIBINANITALATIZN

Wan1sANuUD

@
(3 =1

TaYANUFIUUBINGNAIDEN
fuaendnfunisinmdasniazainganlédiunis
e unneilszanting 41273ARTANEAT a0 179 318
o = = X P Ve A
gniundAseilunisdnenil angladnaengusiaatngae
43.5 T (dawdleaiuuninsgau 10.2) douluniflumanie

(Faeiaz 94.4, n = 169) AMuFuLlszIAn19ANEIN WLINRELRAE
NiENANagUszan 21 - 24 T szaizinainiahngsedy 20 1

4 e V=l = | oA
LL@Zﬁquﬂq?ﬂNm‘ﬂrJuﬂ%‘V] 20.9 mNNqﬂiﬁquImﬂﬂ@NV]Nﬂqqg

2110491 T gUN T BN NI AN TUgINIINGHIULIIBENIT
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Had1Anynsads (p = 0.02) Meaziduadayanugiumi
Uszans ARTN waziiesliAn1sreangusiesing Auunmn

nafianINza1ngauLed tnansldlumsa 1

ATNANUBINIEUIAFTITUT
angthufammaiinranagauarldsumninen

unnellszanting anananga1ans 179 91e wugiaeanuau

132 8 (enaz 73.7) Wannldgnnzanagsquuss luanid

47 318 (Fasaz 26.3) Anngantiulsanuuluiguus (3U9 1)

mﬁLﬂmzﬁﬁqLL‘]JSLEmﬁﬁw}’uﬂqﬁ’ﬂv‘hmﬂqummgﬁﬂ
qUL39 (univariate analysis)
AINNNTAATIETANNANAUS LU LU TR Ao

407 Generalized Linear Model (GLM) tafansaatiadeninuie

1
= [ v o o

Weefu wudlsuldsanuau 3 Ao NRANNdNRUsiun1a
1174313UU 0 ENHTBANATYNNATA (p-value < 0.05) éun
szdmnnsdnainnisanags (OR 5.50; 95% Cl 1.85 - 23.65;
p = 0.007), Bicarbonate (OR 0.40 &i@muﬁm%u 10 mmol/L;
95% C1 0.19 - 0.82; p = 0.015) LaziBunnunisanResy (OR
0.98; 95% CI 0.96 - 1.00; p = 0.024) Aau@resEazidanly

AN3797 2

ﬁqﬁ'ﬂﬁﬁﬂfnuﬁ’uﬁ’uEﬁ'umqwmqmguuiﬂmami
AAsIznUaauils (multivariate analysis)
NNIATZINYFILLUIATUNNSAEIATIA Hierarchical
Multivariate Logistic Regression Iagiitianslddauilsaanidu
4 fupeumINafY wavtlssidunisfing ureesuia
nnavuneluLAazdunaudas Likelihood Ratio Test (LRT)
Funeudl 1 Usznaudaaiiaseda Demographics l&kA Age
WAZ#T Charlson Comorbidity Index (CCI) i Funaudi 2
Falszneudaiiadavnenaiin 1L Platelets uazils=sRinnstn

a o

AINN1321AE31 WL Deviance ARAIBENNUHAIATYNNATA

o

| (2
A = o

(A Deviance 15.28, df = 2, p = 0.0005) LN@meum’au‘ﬁl 3
failsznendae Electrolytes 1Al Potassium waz Bicarbonate
WUI1 Deviance anadad19ldad1Anynieadniuiu
(A Deviance 8.72, df = 2, p = 0.0128) agislafiny ey

TumaLN 4 Tetlsznaufas Liver function tests TAwA AST waz
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o

Direct bilirubin W41 Deviance ldldanasatrefidadAny

N49@05 (A Deviance 3.56, df = 2, p = 0.169) adLdan

wuvaaesludunaud 3 iuuuuaaegaiine Asuang
= o

PeaziREA lA99T 3

o o | = o &
@qﬂLL‘U‘U@q@@\T@‘WW’WJ WU 3 TTaqe NRANANALS

AunisiiianInzatngguLssatineldedAnyneas Teun

<

o -

dszdRnnsdnainnisangeiuiladeidasidnAnyfign lae

q

1 1
= =

;ﬁﬁuﬂs%ﬁmaﬁ’ﬂmnmimmgﬁﬁmqmﬁmwmﬁmma:
1AgIquLILnTY 5.5 i Wefaufuditlafidss m
(Adjusted Odds Ratio [aOR] 5.50; 95% CI 1.75 - 24.76;
p = 0.009) wanannifanuiladafifiauduiusuuunney
aensiliieid@ Aty 18un Bicarbonate (aOR 0.31; 95% C10.13-0.69;
p = 0.005) waz Platelets (aOR 0.58; 95% CI 0.38 - 0.87;
p = 0.010) Fatldnssduiias e AN LS
mmLﬁﬂﬁ@ﬁiﬂi&ﬂﬁﬂﬁﬂﬂﬂﬂﬁma;ma;umq zﬁ’ﬁm”uﬁqt,t,ﬂﬁ'uj
14w Age (aOR 1.02; 95% CI10.97 - 1.06; p = 0.478), CCl (aOR
0.99; 95% CI 0.64 - 1.63; p = 0.955) lLa¥ Potassium (aOR

0.63; 95% CI 0.31 - 1.25: p = 0.186) lNLANNEANAUSNH

HedNAYN9alA AaLdnseazidanlunnaei 4

daunan1sItAs1Eiaala (sensitivity analysis)
[HetlsITuA N AINLLDIHAN S ANEN gaduls
AiiunnTemeias e laeFauieuanaainda Multiple
Imputation (n = 179) fi Complete Case Analysis (n = 125)
Ineinanalugiiuy Forrest plot (gﬂﬁ' 2) NANITIATIZUNLAN
fiannaresnnuduiusiinnuae nndesiulwisse agmsy
ynsfauLls T Bicarbonate Sensiidntynadinlusedia
(Multiple Imputation: aOR 0.31, 95% CI 0.13 - 0.69, p = 0.005;
Complete Case: aOR 0.34, 95% CI 0.11 - 0.90, p = 0.044)
atslafinu Platelets wazilszdRnnsdnainnisunnganiliie
anAtynean ez lun1sanmzisaeas Multiple Imputation
whﬁu (Platelets: aOR 0.58, 95% CI 0.38 - 0.87, p = 0.010;
sgdmnnsdnannnnsanngsn: aOR 5.50, 95% Cl 1.75 - 24.76,
p = 0.009) T Complete Case Analysis lawwuileidn Aty
NARREIVTUF LT ga (Platelets: aOR 0.74, 95%
Cl0.46 - 1.21; UsedRnnsdnainnnsanngsn: aOR 3.63, 95%

C10.94 -24.27)
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A1579N 1 i@g@ﬁuﬁmmmmﬁuﬁq@mq
& ﬂ’]’lz‘ll’lﬂﬂ‘i’ﬂ&i‘iutﬁﬂ NIAINFTITULLTY n1snadau
A0 N=47 N =132 madn e
a1¢e (ﬂ) 41.0 (36.0 - 54.5) 43.0 (36.8 - 49.0) Mann-Whitney 0.61

fayatszring WA, n (%) Fisher 0.06
il 47 (100.0%) 122 (92.4%)

TN 0 (0.0%) 10 (7.6%)

Temgas #th Charlson Comorbidity Index (CCI) 0.0 (0.0-1.0) 0.0 (0.0-1.0) Mann-Whitney 0.22
angfisumn (1) 210(18.0-31.0)  24.0(19.0-31.0)  Mann-Whitney ~ 0.42
szznaninuge (1) 200 (10.0-20.0)  20.0(10.0-200)  Mann-Whitney  0.68
Psanunshnsedu (Ruunmsgiu) 209 (10.4 - 41.8) 209(7.4-209)  Mann-Whitney ~ 0.02*

ﬂiziﬁmiﬁ'mpw miﬁ'ﬂuﬂ?mmmn, n (%) 39 (83.0%) 90 (68.2%) Chi-square 0.08
ﬂm“ﬁwmmwgmﬁ'u, n (%) 10 (21.3%) 34 (25.8%) Chi-square 0.68
UsziRnnzifedu, n (%) 4 (8.5%) 9 (6.8%) Fisher 0.75
UszdRdnannn1sunngs, n (%) 3 (6.4%) 35 (26.7%) Chi-square  0.007**

AU BUN, mg/dL 10.0 (7.0 - 15.0) 9.0 (6.0 - 12.0) Mann-Whitney ~ 0.10

18910 Creatinine, mg/dL 0.8 (0.6 - 1.0) 0.7 (0.6 - 0.9) Mann-Whitney ~ 0.25
ALT, U/L 59.5 (32.5-109.8) 70.0 (41.8-110.0) Mann-Whitney 0.32
AST, U/L 145.5 (65.2 - 296.5) 174.5 (109.8 - 258.5)  Mann-Whitney 0.10

. Alkaline phosphatase, U/L 91.0 (73.5-123.0) 103.0 (80.0 - 134.0)  Mann-Whitney 0.13

NIINMWIU

. Total bilirubin, mg/dL 1.6 (0.9-2.5) 1.4 (0.9-2.0) Mann-Whitney 0.51
Direct bilirubin, mg/dL 0.8(0.4-1.2) 0.7 (0.5-1.1) Mann-Whitney 0.89
Total protein, g/dL 7.8+0.8 8.1+0.7 t-test 0.07
Albumin, g/dL 4.3(3.9-4.4) 4.1(3.7-4.5) Mann-Whitney 0.73
Hemoglobin, g/dL 13.3+25 129+1.8 t-test 0.31
Hematocrit, % 39.2+7.0 38.1+5.3 t-test 0.33
Red cell count, x10'%/L 4.7 (3.8-5.1) 4.3(3.9-4.7) Mann-Whitney 0.15
MCV, fL 88.2+8.8 88.5+10.3 t-test 0.85
MCH, pg 299+34 29.9+3.7 t-test 0.94
MCHC, g/dL 34.0 (33.1-34.9) 33.8(32.8-34.8) Mann-Whitney 0.35
RDW, % 14.1 (13.1 - 15.7) 14.4 (13.2 - 15.8) Mann-Whitney 0.62

Tasimanen White cell count, x10%/L 7.3(5.9-11.1) 7.2(5.9-9.7) Mann-Whitney 0.80
Neutrophils, x10%/L 5.6 (4.0 - 8.0) 5.7 (3.8-7.5) Mann-Whitney 0.81
Lymphocytes, x10%/L 1.3(0.9-1.9) 1.1(0.7-1.7) Mann-Whitney 0.18
Monocytes, x10%L 0.5(0.4-0.7) 0.5(0.4-0.7) Mann-Whitney 0.60
Basophils, x10%/L 0.0 (0.0-0.0) 0.0 (0.0-0.1) Mann-Whitney 0.25
Eosinophils, x10%L 0.1 (0.0-0.2) 0.1 (0.0-0.1) Mann-Whitney 0.08
Platelets, x10%/L 176.0 (116.5 - 243.5) 141.0 (99.5-198.0) Mann-Whitney  0.05*
MPV, fL 9.8(9.2-10.3) 10.0 (9.3-10.5) Mann-Whitney 0.25
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A15719% 1 %H@ﬁugmmmmg'uﬁqaﬂw (5i|)
AANHE

Sodium, mmol/L
Potassium, mmol/L

Chloride, mmol/L

aazaags liguus
N =47

137.0 (134.0 - 140.0)
3.3%0.6

97.0 (93.0-102.5)

NMTAIAFIITULG
N =132

137.0 (134.0 - 139.0)

nsNAfa

aa P-value
NNEaRn

Mann-Whitney 0.98

3.2+05 t-test 0.78

97.5(93.8 - 102.0) Mann-Whitney 0.96

Carbon dioxide, mmol/L 23.0 (21.0-26.0) 21.0 (17.8 - 25.0) Mann-Whitney ~ 0.03*
Electrolytes

Anion gap, mmol/L 16.6 (14.0 - 21.4) 18.9 (16.1 - 24.3) Mann-Whitney ~ 0.01**

Calcium, mg/dL 9.3+0.8 9.3+£0.7 t-test 0.89

Magnesium, mg/dL 0.7+0.2 0.6+0.2 t-test 0.39

Phosphate, mg/dL 2.7(2.1-3.6) 2.8(2.3-3.4) Mann-Whitney 0.87

Continuous variables: mean + SD (t-test if normal) or median [IQR] (Mann-Whitney U if non-normal)

Categorical variables: n (%) with Chi-square or Fisher's exact test

*p < 0.05,* p < 0.01,** p < 0.001

Prevalence of Severe vs. Non-severe Alcohol Withdrawal Syndror

150

132 (73.7%)

Number of Patients
=
8

a
3

47 (26.3%)

Severe AWS Non-severe AWS

Patient Group

51N 1 ANNTNTBINIITUIAGINTULT

301sad
AIINTNLBINNTIIAGITUL I IUNGNAI2E 19784

m@'ﬁﬂmﬁgqﬁq%mz 73.7(n=132) FaTTuANFREN T AIAL

fanﬂfé”mwﬁlﬁﬂiﬁm’mslumjuﬂ@zmmﬁqiﬂ sty Tugias

Ay v em 4 va .
iuldfnuudsgUAmvndadsrdfinishngaeialadaian

= v

AUAN9IIIINTBIN10IAGI UL NN Faaaz 0.40

(95% CI, 0.33% - 0.48%)° aeinal3fm1u dayan19szLmanen

al
£

angnlutlszainslgugiguasdn ulgdfnisninasueu
Taanenunasauninzangalngsanazaissionas 2.3
uslaziinauataunilufeaas 23 - 44 lunguadaziuu

o o 35
ARNTBANAIMHLALNEN
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TUENANIAEITRINIAANIZLIAGINTEN S
ninauiegs1nxllsungy (programmed detoxification)
o , Py = = o a
Aunauegiszudng faeay 10 Die 15 AoNideslunisaniiulan
lugnnziiedu aziinauaniszuins fasas 8 lunegilae
At Wufesar 24 Tunediaengsnssy TasnanisAnm
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AN5199 2 NsAzdANnaneslaadRnLLLAILUIAYA (univariate logistic regression analysis)

Aaundls

Uszdmnnsdinainnisunngs
Bicarbonate (518 10 mmol/L)
Bnounshssiedis

Total protein

Platelets (sia 100,000 /uL)

nsanlulFunamnnsanlulEunaimnn

Bilirubin Total
Hemoglobin

AST

ALT

Bilirubin direct
Sodium

Alkaline phosphatase
Magnesium
Monocytes
ﬂ?zﬁmqummmqm?{u@m
BUN

Chloride

Phosphate

RDW
UseARnnaziiedu
izﬂmmmiﬁu@mﬂuﬂszﬁﬁ 1)
Potassium

Creatinine

MCV

Age

Albumin

Lymphocytes

#tl Charlson Comorbidity Index (CCI)

Calcium
Neutrophils

WA (T78) T

*p<0.05

OR = odds ratio; Cl = confidence interval
v
1 i complete separation AINWANINTIIUNABE LUNGHTULE
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OR (95% ClI)

5.50 (1.85 - 23.65)
0.40 (0.19 - 0.82)
0.98 (0.96 - 1.00)
1.51 (1.00 - 2.33)
0.69 (0.47 - 1.01)
0.44 (0.18 - 0.98)
0.87 (0.70 - 1.07)
0.89 (0.75 - 1.06)
1.00 (1.00 - 1.00)
1.00 (1.00 - 1.01)
0.85 (0.63 - 1.17)
1.03 (0.97 - 1.10)
1.00 (1.00 - 1.01)
0.43 (0.07 - 2.79)
1.41(0.51 - 4.33)
1.28 (0.59 - 2.97)
0.99 (0.94 - 1.04)
1.01(0.96 - 1.06)
1.08 (0.82 - 1.47)
1.03 (0.90 - 1.20)
0.79 (0.24 - 3.02)
0.99 (0.96 - 1.03)
0.92 (0.49 - 1.70)
0.92 (0.47 - 2.02)
1.00 (0.97 - 1.04)
1.00 (0.97 - 1.04)
0.96 (0.53-1.72)
0.98 (0.72 - 1.39)
0.98 (0.72 - 1.39)
1.02 (0.64 - 1.63)
1.00 (0.93 - 1.09)
0.00 (NA-inf)

P-Value

0.007*
0.015*
0.024*
0.053
0.054
0.056
0.175
0.203
0.253
0.257
0.288
0.305
0.375
0.376
0.521
0.541
0.583
0.596
0.605
0.663
0.702
0.717
0.778
0.801
0.839
0.866
0.888
0.891
0.894
0.922
0.987

0.989
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Sensitivity Analysis: MICE vs Complete Case (Step 3 Model)

MICE (n=179) vs Complete Case (n=125)

Age

Charlson Comorbidity Index (CCI)

Platelets (per 100,000 /uL)

I
|

1 1.02 (0.97-1.06)
!

Ml 1.01(0.96-1.07)
i

I
!

|—Q—| 0.99 (0.64-1.63)
|

F——@—— 108 (0.66-1.95)
J

i
——@— 0,58 (0.38.0.87)
1

F——@—— 074 (0.46-1.21)
|

History of Alcohol Withdrawal Seizure

®

{ 5.50 (1.75-24.76)

L 2 1 3.63 (0.94-24.27)

i
—————e———— 0.63(0.31-1.25)

Potassium

Bicarbonate (per 10 mmol/L)

I
——————@—— 076 (0.32-1.78)
!
I

'
'

——————————— 0.31 (0113-0.69}
'

| §.34(0.11-0.90)
I
I
!
1.00 2.00 5.0

0 10.00 25.00 50.00
‘Odds Ratio (95% CI) - Log Scale

Analysis @ Complete Case @ MICE

GLM Logistic Regression | Wald 85% CI | Step 3: Age + CCI + Platelels + Hx Seizure + K + HCO3

5U9 2 nsinsziiranula (sensitivity analysis) wWiaumeuladayinuengueinis1ngaaiaguess s5u9n93s Multiple

Imputation (MICE) @z Complete Case Analysis

A19799 3 HANIAAeL Likelihood Ratio Test #113LN13NENWIANIUNEIRSLAATNGHNFRLL S

AUNAU
> o > o
PURAAUN 1 > TURDUN 2
TuRaun 2 —> TuRai 3 Potassium, Bicarbonate

TuRnaUN 3 —> dunaun 4 AST, Direct bilirubin

*p<0.05

zé’wi?umimﬂ@ﬁﬂﬁﬁuﬁuﬁ’ﬁumq:mma;ma;mm
NIAETTNAL s uLLAaa9gaTing wudidsedRnisdn
mnma‘ﬂmm@mﬂmﬂgLﬂuﬂ@%ﬁﬁmmﬁuﬁuﬁ’ﬁumq:
PIPRTIULINNTIAR %’@é’uwuﬁ”l.ﬁi“ummﬁumu@ﬂﬂwﬁnLLmiu
mmﬁmmmﬁﬁ@fgLmzm@mm’n’mﬁmwﬁgm “Kindling”
%a@%mﬂdﬂmm@uﬂmm%ﬂ AznszfumNlaessTLL

Uszamdannans an Seizures threshold waziilignguainig
d'

21049NTUL S TRETaE 0 szdAnapaiintiaeyiuiing

Q

¥y v
A o o

hshtaiiminuasm lsedwiunsssyfiheanui@esgs
FWAWINTL

N199LATZR R S LRI RN U N A ALA S

e ANANTUso 19 T A1 ATYAUAIZ I AGIITUIS

v

T9danAReTUNTAN A U UNINRalulnswarAnal s

D

= ' @ A o . | o o
Nezydinazinaniaansn (thrombocytopenia) hitladevinung
&A1y paqzindalaensnluiiunaeanisldgazes

dniinainuateag iunaainnisnalanszgninamss
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AqulsnlaLnn

Platelets, UszdRn13dnainnisa1ngsn

A Deviance df P-Value
16.276 2 0.0005
8.717 2 0.0128
3.555 2 0.1690

n1azdnule (hypersplenism) AaMnN19g Portal hypertension
v ‘é’ o &K o £ dl o 1 djj
LAZNNNZINAANTAINNT reine) SR niusaLsTL Y
A oA A o o o
(surrogate marker) ‘VlLﬁ@nﬂimmm“uﬂmuﬁ;uLLNLL@z
ANNFETMeIANNREMNefeedEIzanueaNeged TeltnLn
Wigiheinnsaiiulsaneanisangandudentan
nantsAnEdeuaneliiiudanuduR a9l
HadnAtyseudnaseiu Bicarbonate NaAANAALAMNIAEN
2DINTAINGINTULN Tdanndasiuaidelulssmealne™
a a a o . , A o
NeunuANRaLlnfvedsesy Bicarbonate \uLAERY
annzAananigziauienalnnienendTsnen1es Metabolic
Acidosis #auLila4a1n Alcoholic Ketoacidosis %38 Lactic
Acidosis nnalAaniay Hypermetabolic state hazrn1e
nspaun Taaagy Bicarbonate aseidusinisadAnyves
= o ' . . = v &
NTFNLATATETNNTE (physiological stress) TNaNAAsANNLE

TT‘LIWQWNEMLLT\?‘H@\TI‘I"IQ?}J’MQ?W
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A15799 4 HaNTATITiANNnAnetlaRARNNIALLITLULANALYY (hierarchical multivariate logistic regression)

2
v

AUNDY Aauils

TunauUT 1 Ghl]
o a
pts

TURBUN 2 ansl

]

g7l Charlson Comorbidity Index (CCI)

Platelets (s 100,000 /uL)

szdRAnnsdnainnisnngsn

Tunaui 3 GRH

fi% Charlson Comorbidity Index (CCI)

Platelets (sia 100,000 /uL)
sedRn1sdnannnsanngsn
Potassium

Bicarbonate (8 10 mmol/L)

3

=2

URauN 4 G

f Charlson Comorbidity Index (CCI)

Platelets (& 100,000 /pL)
UsedRnisdnannnisanngs
Potassium

Bicarbonate (518 10 mmol/L)
AST

Bilirubin direct

*p<0.05
OR = odds ratio (w#insa); Cl = confidence interval

amiusaulsinuauduiusaeeltug Ayni
analunisaaszisudameaquslignaanlunisimmeit
o a o dal Aﬂl ' o o v
wisauwtls HAH 1) Ysununishnsedu gnAneandaemsng
ansilsznig dsznmsusn msutlasdae Bunounishal e

ANNIMTFIY (standard drink) HAdnliutueuge Wasin

[%

tlaesinaneauiluminedauuulne Wy nan wuw In way

al

'
o =] A ¥ ¥

fin ﬁmuﬂ?mmﬂmﬂummﬁm sznaunudanamaN KL dNgL

al

N

& 1 % o I3 =X % v
gaqueanagaadiunintildgniuinly §3duasdacld
AlszsnnimuatiniATesny Usznisnaes dayatFunmnishs
Py o o v o = = ' a =
PlfarnnisdnissiRdaundsianuidassiaanfainnisszan
(recall bias) wazamRaINnNIsAaLLe LT uALaNFUNI9dIAN

(social desirability bias) g A NN TR TR TRY AR
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Charlson Comorbidity Index (CClI)

OR (95% ClI) P-Value
1.01(0.97 - 1.05) 0.7502
0.94 (0.63 - 1.46) 0.7617
1.01 (0.97 - 1.05) 0.6746
0.96 (0.63 - 1.55) 0.8584
0.63 (0.42 - 0.93) 0.0232*
5.57 (1.83 - 24.40) 0.0072*
1.02 (0.97 - 1.06) 0.4783
0.99 (0.64 - 1.63) 0.9548
0.58 (0.38 - 0.87) 0.0097*
5.50 (1.75 - 24.76) 0.0093*
0.63 (0.31 - 1.25) 0.1864
0.31(0.13-0.69) 0.0053*
1.02 (0.98 - 1.07) 0.3586
1.01 (0.66 - 1.65) 0.9488
0.53 (0.33 - 0.83) 0.0063*
5.55 (1.76 - 25.11) 0.0092*
0.62 (0.31 - 1.24) 0.1797
0.32 (0.13-0.71) 0.0068*
1.00 (1.00 - 1.00) 0.5826
0.72 (0.48 - 1.02) 0.0754

2) \WA TuAAIAY OR 0.00 (95% CI 0.00-Inf) Fadnifly
mmamﬂﬂﬁmmﬁﬁﬂ'Lﬁmmﬂma:mmﬂﬂ%’wmumrﬁ
(perfect separation) Lﬁ@qmﬂmﬁuﬁq@ﬂw LWATLN A9 10 318
;Tqmmgﬂf%“m@g‘lunfojumqmmgi’n;ul,mLﬁﬂ\m@:ulﬁm Aanalif
wULsaRmeaAR ez A s AT udeaala
LLﬁfﬁﬁﬁqLLﬂ?mexLﬂuﬂ@%ﬂﬁmﬂimmamm%ﬁugmﬁ
Tmﬂﬂﬂﬁmmquﬂu%umuﬁ 1 289NN9IATIZENY UL

v a

WUUAAUTY wen1sldfanlsilukuuatasaaznnliiie
1 al 1 1 % 1 al
AN i@t sreeAnlszinnunaliann oL lanal Aasnan

AITHUNNE

©

o a

= gy ° o o o
NITANEIUNARINNARATATY AN senigien Ei_]LLlILI
¥ [ % o

NMFANHTINT IV UL aundan i lia 08wy
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Behavioral and Psychological Symptoms of Dementia
(BPSD)
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ABSTRACT

Objective: This study aimed to examine the association between mental resilience and the relationship between
caregivers’ personality traits and caregiver burden among caregivers of patients with dementia, and to identify

factors associated with caregiver burden.

Methods: A Cross-sectional descriptive study was conducted among 93 caregivers of patients with dementia. The
instruments used included the Thai version of the International Personality Item Pool (IPIP) to assess personality
traits, the Zarit Burden Interview to measure caregiver burden, and the 20-item Resilience Quotient (RQ) to assess
mental resilience. Data were analyzed using descriptive statistics and multivariate analysis with multiple linear
regression. Interaction analysis was conducted to examine the moderating role of resilience on the relationship
between personality traits and caregiver burden. Linear marginal prediction was conducted to clarify the

characteristics of the interaction.

Results: Among the 93 participants, caregiver burden was associated with neuroticism personality trait (0= .713,
p <.001) and mental resilience (P =-.501, p <.001). Multivariate analysis revealed that neuroticism was positively
associated with caregiver burden (b = 5.826, 95% Cl 4.13, 7.52, p < .001), while the total resilience score (RQ)
was negatively associated with caregiver burden (b = -4.447, 95% Cl -6.19, -2.71, p < .001). Interaction analysis
showed a significant interaction between neuroticism and resilience in predicting burden (interaction effect: b =
1.859,95% Cl0.21, 3.51, p = .027). Specifically, among caregivers with low neuroticism, those with high resilience

had lower predicted burden scores compared to those with low resilience.

Conclusion: A high level of resilience is associated with a lower likelihood of burden among caregivers with a low
level of neuroticism, suggesting the role of resilience as a potential target for interventions aiming at preventing

caregiver burden.

Keywords: personality trait, caregiver burden, resilience, dementia
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agluinnuaifszndns 0.75 - 0.95 dAruaanndasnialy
(Cronbach’s alpha) 0.88”
(3 [ . a v

AMNLANWAINIGLA (resilience) Usziludag LUy
UszHUNAI42n AR (Resilience Quotient; RQ 211U 20 1a)
289NN GININAR"° TdaauniunonAn ANFAn way
woAnssnlusey 3 weuiinaunn uiveanidu 3 du TAun
ANUANNTUAININEITHAL AU 10 18 ANUNIAIEA AU
5 da wararun19ann1eAuilnynn auou 5 da sauauaL
20 48 dsznaumadeAninnieuan a 1w 15 48 Lazde
ANDNNNNAL A7 5 F8 Tanwaizainauiduluuning
UsZUNUAN 4 92AU AMNAZLUY 1 - 4 28498AIDINNINLAN
Taun luaze, a39u19afe, Aaud19ase wavasannn gauie
Araunanliasuunluaneuzasaiwdnn a1 usuinoet
nautlananzuuuniveenidu 3 szau 1Hun Andguniman
ANNIUNRUNG (20 - 54 Azwuw) lwnsidn@ (55 - 69
AZLUW) LAZEaNINEUIILING (70 - 80 AT PN/ PR NIG P
Winfy 0.75%

o @ v . [V

dayanaliuasgaua (caregiver) AL 8 L

o 6o/ 7 dl L7 A J cl/
A NAnuaTUhe sraznatguadithe (Wiew) anuaudalug
dl R 1 s nl/ [~3 [l v
nouagiiesedu (Falug) uaznauliaresggua

Tayarasfilialsaanad@annidynisniu
NOAnssx Aamla wazalsunl (dementia with BPSD) léun

Ay o P a
21g WA srazinanfdaalsaanenden (U) 1linves
Tenauaaden ansRalnAmeunginssy Asla uazatsund
lsziluAne Neuropsychiatric Inventory (NPI) Usznausag
NIIUNA 12 F1 LALA ANARTAIER 81nTUszd sy
81N"13NTTALNITANLTAAN9519 BINTTHLAEY B1NNTIANTIIA
anINaiBuAWME A AN lddudedsla ansunl
a a4 . - %
winiaviraldasullasine woanssuuan a1 doymn
a A a . o e

nsue NsAunEAlng Tuidazainisazdsziindngilae
= G ] = a o
feanisvsalad wnienni1sazlssllussAUAIINTULEN
posAziul 1 - 3 TAuA quusedes U1unane wazuin

ANNAAL

'ﬂ’]ﬂ’]?LL@tﬂQWN@uLL?\‘IﬁLﬁﬂ%uiﬁ@ﬁﬂﬂ’]iﬁ@‘]_m’m
gauanaznisnanadnslszandy dssiliudoy The Barthel
Activities of Daily Index; ADL tlsznaudag Feeding (N9
FutlsEnuenung), Grooming (N13819UTI NN wilei),
Transfer (qﬂﬁqmnﬁu@u M?fammﬁm"l,ﬂﬁuﬁﬁé), Toilet use

(n131d%8911), Mobility (n1imasuinfeluiaausatin),
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Dressing (N13@3n1d1@e8), Stairs (N133uaatiula 1 4u),
Bathing (N1$871111), Bowels (miﬂﬁumiﬁwaﬁmiz) LAY
Bladder (NN7NAUTTAA19%) AZLULIIN 20 AZLLL LUNEBNLIL
~ - - ~ -

umf;zwqwnimmugim (0 - 4 AZLUYE) UNIVEWINITULEY
(5 - 8 AZLLUW) Fnnqzienidrunang (9 - 11 AZLLUY) LAY

Taiilunnsienn (12 - 20 Azwuw)™ ldannisaeunuggua

NNTATUIUAUIAFIDENNFINSUNITILASIZNNA
NITATUINIAIUIAFIDENAINTUNTILATITI HA4E
AuaAfellsunIN G*Power version 3.1°°% {aaianman
dfduiudsendnayaannwiuaudnudaniclazesggua
YarHANSNAaTUIAANTNLIUNANa (effect sizes f2 = 0.07)
a o o o o o o
LAZHALUINIUIY AWK 6 Aauls wazatulIumAaLlg
Afa9n17m39980L 1 Fauwils A8 interaction term 31914

a o ¥

yaannniuaudnudanielazesggua azfesldauin

2

o '

Faat19 115 AW AIAZLNEINANAZATIANLIUIABNINA

fananasag power = 80% WA OL = 0.05

NAATIZUHANITANE
masAsziiannsAnEsellsunsy SPSS version
30.0 way Stata version 16.1 1Hesannn AN L0y A
W1Anel (missing data) 5 918 (5.4%) NNINARBLAYY Little's
MCAR test wuduilunnsanamnewuuguesineanysal (x*(26)
=22.2, p = .68) {RALARANTITRYATINUNURIERT pairwise
. 5 & < e 5
deletion ussenadayanuguiiallaesngusinedeingld
abpdawssaun TunisAneanuduiusaastiaduansgaua
waziladurasdilaalsnanes@eniuniafinninzinilaudn
199 pualdadis Independent t-test Laz ANOVA lunns
= = ‘ﬂl 4 ¥ o o o
WU UATLUUAILINURE A8 ALAG T LAY LL T
FaNguAN 2 NN uazInndd 2 ngN AuaAL wazldadn
Pearson’s correlation La¥ Spearman correlation Tunmmaey
ANANTUTIzI NN azitieadesguanusioudssiaiiie
o o a VA ° o o z
fnsnszanesauuulnAuazlilng muadu wasanniiu
AMATTIMeAALLLNANEFausfaansiATzinaney
\Taidumiians (multiple linear regression) iNENARELIANNANALE
p o ¥ . o o
ANNMZUNUBLANUDIE A LA (dependent variable) NUaN® L

293¢ ua (independent variable) THLA YARNAWIG 5 WL

k7 < d Y o
wazAudnwianigla Imﬂﬂ’?'ﬂumlﬂﬁmLLﬂi‘@’]?_qlLLﬂiLWﬂ
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WATITAUAN Uunal ﬂumuqqndf]mLfﬂ?\'wﬁqmmﬁmmu
N1M331U (mean + SD) LAZLAASEIALT WL EUNINARE marginal
plot Iuﬂﬁﬁme:ﬁmm@ﬂL%\ilﬁuwu@.mﬁmm finsmaaagaL
multicollinearity WuU31AN variance inflation factor < 10 Way

lunns@neniin uuaAiad Aty neadian p < .05
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Aduusunzmilendn wudntadefidaauduiug
mazwilesdnlugguastraidodr fymneain Tud a0y
VAR (r = -214, p = .040) YAANNINULLIL neuroticism
(p=.713,p<.001) uﬂaﬂmWLL‘UU conscientiousness (0 =-.285,

p = .006) uazANdnudmsla (p =-.501, p < .001)
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wUUAAUSR (univariate analysis) LA yaANNWLBERULA
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wULMANAaLLS (multivariate analysis) TagiAquANFA LLﬂiﬁluj
TAun a1g289daua INATBIERUA UWATRINITATUNGANTTN
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wtuutasite waTnnAnIsuLlanT %’r] WL AANNTWLLIL
neuroticism ﬁﬁmuﬁmﬁuﬂuﬁqmﬂﬁumq:mﬁ@mﬁﬂué’@LL@
(b =5.826,95% Cl 4.13,7.52 , p < .001) A9UALLUUIINIDY
AHEHLTInnela (RQ) FAnuduiusideay (b = -4.447,

95% CI -6.19, -2.71, p < .001) LAAIFINITNN 3

a s [ o

AndnarasnnudNuinlaiifaadNNuSsTudg
qﬂﬁnmwﬁ’umfazmﬁaﬂﬁ’wmQ’@Lm
Lﬁ@mmmuﬂﬁﬁmﬁuﬁ“(interaction) FEUINYARNAN
WU neuroticism AuAudnudsmielafiananananiaz
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A9197 1 AnerIdglawarANENTusTUN Nz mlas A8 aue

LNA
Lijald!
TN
a1g] (1), mean (SD)
L o o o LA
ANNANAUSALELe

ANTA

=) D

¥
Uav

szﬂsmmﬁ@uaﬁﬂqﬂ (1AaU), median (IQR)
ﬁ’lmuﬂi"’ﬁmﬁ@umjﬂw (d2aamadu), median (IQR)
YAANNW (IPIP-NEO), median (IQR)

Neuroticism

Extraversion

Agreeableness

Openness

Conscientiousness

AN NWEINIgla (RQ), median (IQR)

?Independent t-test; ° Pearson’s correlation,

IPIP-NEO = International Personality Item Pool

ANANTBATIEATNENNTRINNTMileed (predicted
margins) ﬁ?:ﬁwmj YBNYAANNNULL neuroticism WA

'
1 aa o a

At udani9la wudlunguindssAuyadanniniuy
. A o A - = %
neuroticiam 7#1 (mean-SD) NATNLINTUNILLUUALRN
. v o 42X o o
anasnNszALANMdNLdwnelanifinay (sUnwi 1) nanafe
lunguidanuidundonielaszausn (mean - SD) szAUNAN
(mean) LAZ3LAUZ (mean + SD) HAnensain1zmilaad

Winnu 7.9 (95% CI 5.3, 10.4), 10.9 (95% CI 8.4, 13.3) L@y

o

13.8 (95% C1 9.3, 18.3) AMNATNL (A13197 4) BIANNFNAUSE

ﬁqndm%ﬁmmmﬂm@ﬂunﬂ;uﬁﬁmﬁﬂmwuuu neuroticism
fisziunan (mean) waZlanumanfiadusesrmennsainig
witaedfiudsdumussiuanuduuimiclastheiaan
1uﬂ2§3~1‘71|d AANAINLLL neuroticism g4 (mean + SD)

FagUn i 1 wazmenad 4
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® ANOVA, “ Spearman’s correlation
—NEO, RQ = Resilience Quotient

ZBl score Correlation
N (%) . P-value
Mean (SD) coefficient
429°
22 (23.7) 12.6 (10.9)
71 (76.3) 16.5 (9.0)
56.3 (13.9) -214 .040°
.140°
20 (21.5) 13.6 (9.23)
9(9.7) 13.2 (12.1)
58 (62.4) 17.2 (9.3)
6 (6.5) 9.8 (3.4)
51.7 (45.2) .062 587¢
13.2 (8.6) -.092 413¢
21 (5) 713 <.001¢
9(2) 017 .875¢
20 (3) -.130 .229¢
18 (3) -.051 628¢
30 (4) -.285 .006°
65 (11) -.501 <.001¢
RQ: —e—Mean-SD —A—Mean —®— Mean+SD
g |
o
Q
EF
C
B
3o |
©
2
Q
TOo |
22
o
©
Mean-SD Mean Mean+SD
Neuroticism

giln il 1 urunwlduiusiaasnnuduiugszninsyaannim
WL neuroticism LLa:mmuﬂfaﬂﬁwmt}’@LLa LENANNIZALAINN
dinudanngla (‘LE’H:‘M %ﬁ’u&%ﬁﬂ’ﬁ’]ﬁ’wﬂ?ﬁ‘ﬂ(mean SD), uAd: ANLeAY
(mean), e iymuﬂ\‘iﬂ’)’]ﬂ’]lfﬂﬂﬂ (mean + SD)) LLﬂwﬁ‘wﬂ‘]_I‘]_Iﬂ@ﬂﬂ’lW
L1 neuroticism 'V]ﬂ']lfilﬂﬂ (mean), i”mumm'}mm@ﬂ (mean-SD),
imm};\mmmm@ﬂ (mean + SD)

RQ = Resilience Quotient
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ﬂ"ﬁ’N‘VI 2 ANMOLY ﬂ@ﬂmﬂ’lﬂi?ﬂ@ﬂ@\‘iL’&'ﬂN‘VlNﬁﬂJMWﬂ’]uWQMﬂ??N apla WazanTung LL‘ZQuﬁ"ﬁNﬁNW%ﬁﬂUﬂﬁ’meu@ﬁ@qﬂ@\‘iN@LL@

N (%) ZBI score Correlation i
Mean (SD) Coefficient

LA 699"
T8l 26 (28.0) 15.6 (9.4)
TN 67 (72.0) 15.6 (9.6)
a1 (i), mean (SD) 78.9 (8.7) -.067 522°
ainvaslsaanaddan 388"
Alzheimer’s disease (AD) 34 (36.6) 16.8 (8.9)
Vascular dementia (VaD) 16 (17.2) 12.3(8.9)
AD with VaD 19 (20.2) 14.7 (10.0)
Others 24 (25.8) 16.9 (10.3)

nanaINsRaUnANIeAMUNgANTsH Anla wazansual, median (IQR)

ANNAANAINA 1(2) 414 <.001¢
lszamuaan 1(1) A75 A07°
nezdunszdna finadn 1(2) 291 .007°
TanAi 1(1) 195 .072°
AANN94 1(1) .303 .005°
GUERICRTEIINET) 1(1) 155 153°
ANHLRDEILNE] 1(1) 205 .059°
ponallaigudadala 1(2) 292 .006°
WAUIA 813N] waeuulasine 1(1) 310 .004°
WANsINULANT %’11 1(1) 369 <.001¢
tloyrinisuan 2(1) 199 .066°
nstiuRRaLNA 1(1) 180 .098°
N15vINNAIR5U52a19U (Barthal index), mean (SD) 14.0 (5.9) -.062 567°

®Independent t-test; ® Pearson’s correlation, © ANOVA, “ Spearman’s correlation

A15199 3 MALAITI AR ALLLNAEFuLNe M ANANTUEsend AN Bz aRsd LA TUN T Ml A 109 A Ue

saulsdass b SE P-value 95% (Conf. Interval)

YARNNN

Neuroticism 5.826 .852 <.001 4.13,7.52
Extraversion 1.189 1.037 .256 -0.88, 3.26
Agreeableness -.896 1.019 .382 -0.93,0.14
Openness -.063 1.040 .951 -2.14,2.01
Conscientiousness -1.414 1.016 .168 -3.44, 0.61
AN HLTINIela (RQ) AZUULIIN -4.447 872 < .001 -6.19, -2.71

UVHELNE: ﬂ’JUﬂNﬁlQLLﬂi‘ﬂu’] 1ﬂLLﬂ mmmmmm memmmm ﬂﬁﬂﬁiﬁﬂqumﬂi‘i‘u @m’L@Lmeium ﬂ’r] ANNAAYAINA BINTNTZEL
N9LdNe BMNITIANTNIA mmiuﬁumﬁn\ﬂ@ miumwmmmmmﬂ@ﬂuuﬂmmﬂ LL@""WQL‘]H?TNLLU@H“‘] mj
RQ = Resilience Quotient

Vol. 71 No.2: 2026 https://www.tci-thaijo.org/index.php/JPAT




’ﬁ Journal of the Psychiatric Association of Thailand ... uwusauauu

algdun dunsasv

A15197 4 AMNENNIRINNGZINTEREAN (95% CI) NszALsnge] 199YARNAINKUNL neuroticism wazAMdinudmagla

2 [
AN NLAINI9la

YARNAIWLLL Neuroticism

Ei"l (mean - SD) NAag (mean) g4 (mean + SD)

il
[

71 (mean - SD) 13.8 (9.3-18.3) 18.4 (15.6 - 21.1) 22.9(20.7 - 25.1)

NAad (mean) 10.9 (8.4 - 13.3) 16.9 (15.2 - 18.6) 23.0 (20.2 - 25.7)

44 (mean + SD) 7.9(5.3-10.4) 15.5(13.0-17.9) 23.0 (18.6 - 27.6)
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ABSTRACT

Objective: The primary objective was to study the association between serum prolactin levels and risperidone as
well as other factors and to study the association between serum prolactin levels and the clinical symptoms of
hyperprolactinemia. The secondary objective was to study the outcomes of prolactin level management in patients

receiving risperidone.

Methods: This retrospective analytical study collected data from the electronic medical records of patients receiving
risperidone and measurement of prolactin level at Suanprung Psychiatric Hospital, Suansaranrom Hospital,
and Prasrimahabhodi Psychiatric Hospital between January 1, 2021, and July 31, 2023. Data were analyzed

using descriptive statistics, linear regression, and paired t-test.

Results: A total of 190 patients were included. Most were female (95.3%). The mean risperidone dosage was
2.92 +1.92 mg/day, and the mean serum prolactin level was 81.20 + 57.48 ng/mL. Multivariable linear regression
analysis showed that risperidone dosage was positively associated with serum prolactin levels with statistical
significance ([3 =9.03,95% Cl: 4.85-13.21, P < 0.001), as well as educational level at secondary to sub-bachelor
education level (P = 0.023). In contrast, the body mass index was negatively associated with serum prolactin
levels (P = 0.023). The most common clinical manifestations were menstrual irregularity (74.5%), galactorrhea
(50.4%), and gynecomastia (42.3%). However, there was no statistically significant association between the severity
of hyperprolactinemia and the clinical symptoms. Management strategies including drug discontinuation, medication

switching, and dose reduction of risperidone significantly decreased serum prolactin levels (P < 0.001).

Conclusion: This study demonstrated that risperidone dosage was significantly associated with serum prolactin
levels. However, no significant association was observed between prolactin levels and clinical manifestations of
risperidone-induced hyperprolactinemia. Discontinuation, switching, or dose reduction of risperidone significantly
decreased prolactin levels. These findings may serve as preliminary evidence to inform screening strategies and

optimize management of risperidone-induced hyperprolactinemia in routine clinical practice.

Keywords: risperidone, hyperprolactinemia, management of hyperprolactinemia
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O, adrenergic receptor Lz H, 1FAmNasy
atindlsfanunudnenivinlfiAnnnasssuaesluy
Tsuaminluaengs (hyperprolactinemia) Faflumileluennis
Tifaszasdinutan iasannnalnnisdudaiasy D, Tu
tuberoinfundibular pathway Fafunilaluiduntsaes
dopamine figuns Inennfszduaesluullsuanuludene
LWﬂ“ﬁWHLL@ZLWﬂMﬂjdﬁLﬂﬂ’ag}:ﬁ 20 W lunsusiataaans (ng/mL)
WAy 25 ng/mL AINAAL NMazszauaafinullsianbu
luenageaamuneivsviuaesiuulluaniuludengauniungn
ANAINANY LazANNIaLLNANTULseaniy 3 szau TAun
auun ( souzesiuullsuanfuluaengindAmng wslaifiu
50 ng/mL) seAutunane (seduaefluultsuaniuluiden

ag#l 51 - 100 ng/mL) wazszAUge (szAusafluullsuanmiv

a
'

=

Tu@aaiiundn 100 ng/mL) Tewuliveslunwandgs’ wasd
iﬂﬂdﬁuﬂ’l’]uﬁﬂﬂ@dﬂﬂ’):“ﬁ%ﬂLLGi%@EI@;‘i 44.9 - 73 %u@g’ U
UseanIuazisnisAnen’
nazszsugefluullsuanmulunengalinanseny
m'@;:Jﬂfm%ﬁwfz%mmzizmmq Tnelusvezdu %@ﬁﬂqmwvﬁ
ﬂmJmeaj\imqwuquﬁmuim (galactorrhea) LRIt
(gynecomastia) @N7I0ATWNIILNALNNTAY (sexual
dysfunction) Wunadil (infertile) 2uan (hirsutism) Laz&a (acne)

dnuluwAnieananutiymdszaaeuniialng (menstrual
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irregularity) 16idng " *° dawluszazanatiymnenaazmunn e
ﬁfamf;zm:@ﬂwqu (osteoporosis)’ LAZNZIANUN (breast
cancer)® Bauuan1an1zineineinludalulfunsinlfiany
Taseivzgailuuldsuanmulugiaannse deiuynains
=R o =K K dy v d’ Var . .
MansunmeRsAsAiansilugiaenlauen risperidone
flaqiiudinsdneineaiunazssavaesluullsuansiu
Tuaengslus1slszmna annisAnE1w99 Kinon BJ LazAe
Tutl a.A. 2003° iMN1sAnEIAINgNEBIN DAL ST
Tsuaniuludengs TudieeRnnnnldiuan conventional
antipsychotics VB risperidone 28N9laY 3 1AW AU
402 918 wudianazsrAuaefinullsuaniuluaangeuan
Defaray 44.78 wAYAINNIIANEI28Y Alosaimi FD UATANE
Tull A.a. 2018"° AnmgiAnisnisesninyiineadaeiy
nsianazsriugesiunllsuansiuluiaangslungugilae
-ﬂld a Var o 4 o
ffanmsannnilssinnuazldfunisinensaaaiaiuau
997 918 wudnenAulsARRTINLIAYINTNGIgA A risperidone
((aaaz 73.0) 7898481A8 fluphenazine (3aaaz 72.0) WAz
paliperidone (388122 62.0) ANa1AL aenelsAnINgTaRien
Tunquanuaninilaainaifiulsaanninugiifinasnlls
Wi 811U5ua19Nnd (mood stabilizers) W3a8NFANULASA
(antidepressants)
o [ =2 =2
darwfunisansludlszmelng wunisdnmiaas
Hongkaew Y uazansz lutl A.A. 2015 wudipangnaesssiy
o o 4 o oy
sefluullsuanfuluaengaainan risperidone agniasas
44.90 adlafinin nsAnulidaaninaesngusioatng
\WasaanvinnisAnenlugilaalsn Autism Spectrum Disorder

1 ¥

(ASD) dawluaiflwdneny 3 - 12 ¥ delaildnguiilaand

'
=l

= o ) a 3 v

Augngeniiauiudiloalsadnny saufsaunenldd
‘I7 ' v a lel o a =]

anaanIgiaeanny wananilulsemalnadainisdnem
2949 Werawattanachai C wazanse lull A.A. 2022 wudn
fihefdnsanAnmdszsusesluulilsuanivlunengsauu
109 918 (5etay 85.83) lAUAINITLAAIINLNINTNGARD
Uszanpauilanlnd (Fasay 77.08) nnsAnmldanania
aa o o o a = S v
AEnsdannsiunnzseauaeluulilsuaniuluinangsdnsos
Inanuannsdanaidnaed 9 ldadAty 1Hun nnranawin
endanvs nanlasueduenasissauaeTunliluansiu

Tuaen LaznN17 I HeNIUIALANLALAARINEINNT
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AINNMINUNIUTTUNTINE s Az iulfdn TTaqii
FelainunisAnenfidaiauiAentiuaauduiugaeanisiia
nazszivaesinullsuaninluifengaiuan risperidone
Trearnzlulszmdlng msdneidelunsiiRadinguszasinan
e Anmn A uduiusaesszfuaesluulisuanrivluiden
fiuen risperidone LLﬂzﬂ’ﬂ‘:&I%uj ANANNUS TR ALY
Tusuaninlidendifinane risperidone fUeINUAALA
nazszduaefluuldsuanfiulunengs uavinglsradses
WeAnE AN AT LS IBIHARNE NS AN Us AU g8 i
Tsuapiiuluden e ldidudeyadmiunmsimmuuamis

%3 1

nsihsedauazdnnisninsillunaljuRlfetramunzas

ANENANLRNE

1. aInsuanaeanInzsiugeiuullsuansiulunenga
TIGIRN 'El’luﬂ‘wm (galactorrhea) Winuuln (gynecomastia)
Uszaunaulanln@ (menstrual irregularity) @nssnnN
NIUNALNNTAY (sexual dysfunction) AUmN (hirsutism)

2. szsugefluultliuaniuluaengs” unnene szauaefluu
Nsuaniuludenguiualng It < 25 ng/m,
WAt < 20 ng/mL wileld 3 szau T

- szfusn (mild) Hezdusesluuldsuaniuluden
31 -50 ng/mL

- geiUUNa19 (moderate) Nszavaafiuullsuanmig
lui@en 51 - 100 ng/mL

- szAUge (severe) HezAuaasluullsuanfinluinen
> 100 ng/mL

3. gﬂLL‘1_|umil,ﬂ?qlﬂuuﬂ@wmmmiumﬂﬁq naatuutlag
a1 nnTuansaaInIzIzAugaiiuullsaniulufenga
Taun

- Fumangi udsnedansgiaglifienisuansaes
nagszaugesiuullsuaniulufengs wazsziy
gasluulusuaniiuluaenilng

- ANAN ML D NAINIIAANEIAIHNTLARNNTNE
sepvaafluulisuanfulunongunilouan uas
seivgefluulisuanmiuluaentnilng

- uglad uNNETe MAINIIAANITRBINTUAAILBINIIE
izﬁua@ﬁuu‘ﬁﬂﬂmﬂﬁusl,ulﬁfamgqmﬂ%uﬂdmﬁu WAz

svsumafinullsuanfuluaaninilng
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35n1sAnu
sluuumsAnsuaziszaing

sduuunIsAne I dudadinsziuuufounas
(retrospective analytical study) ﬁﬁfnﬁuﬂ’mﬁu%sﬂa‘lumq
ST 1 unTAN WA, 2564 BT 31 NINYIAN W.A. 2566
e TngazasdiftefnunduaeiléFuan risperidone waz
fenisuanrasidsuaniuluinenga SeidFuntsinm
lulsangunagauile TeananuianszAduning waz
Teanguraatuasneng lnavianissausandayaann
nassiauRannIeiing (HOSxP) wavtiuinannisluinadszas
annslden el ddeyaiirrudauuazgnaedlunisiiaset
NARNT LL@:LLuqm\imﬁﬂmimqﬂaﬁﬂﬁmmmwiaéﬂqa
lutFumnislden risperidone aalunalimlsraniu

nosinsdmaengiaaidndanniafine (inclusion
criteria) l&uA ;:Jﬂfmﬁ' 1) l&50en risperidone aghasaliiag
ludawnanfiudeya 2) Hanisuansaesninzsziuae il
Tilsuapduluinangeatieiian 1 a1n79 thuslva dhisimene
UsraAURALUNE ANTIDNINNIUWALNNIBY TUAN
0@ uay 3) liFunianmasyiugefluuldsuansuluaen
athatlan 1 A5 uazsie Ensmmat g fuusumssnEuy
1 @81 A9ULNUTIN3ARBan (exclusion criteria) TAwA
1) ﬂﬁﬂfmﬁ"l,aﬂﬁi“um risperidone 2) ;:iﬁlﬁma:i:ﬁua@ﬁuu
‘Eﬂﬂmﬂﬁusluﬁamgqmﬂmmaﬁlu s nsanssss nsloiuNyes
amzwsadlnsasd iesandenlianes ma:qﬁfﬁ’ﬂﬂummim
wiselfFusfinanszfusziuzeslunlsuapiuluden gy
metoclopramide 138 domperidone M?‘@?J’W@Nﬁ%ﬁm %20+
3) ditldideyanansasziuaefluullsuaniuluden
Tuszuy

nsdnnsasuazdtiagennglisuammiulunang dilae
1§5unnsdansesennisienainaadasiunazszsugesiuy
Tsuanfuludengalaaneuna inunisdniszdfianis i
sl nsmene dazsndeuindnfienndszaniien
uazANFaINIImaAanas filaefiflanniafenannazgneds
Aelindrnstsziiupanduiudssndnseinisiunislden
Tunsdsziuennnslafelszaesannen (ADR) Taeld Naranjo
Algorithm ynussifiuddarandhdldddfeadastuen die

azgndsdalianunnediiatiudunisiiadauananaseiy

https://www.tci-thaijo.org/index.php/JPAT



dwusauauu

¥

Prolactin luiaan anndundansazdaaansiloanining

v o

i:ﬁumﬁuuiﬂﬂmmﬁulmﬁ@mg\‘i'ﬁ'zﬁ”uwuﬁﬂumﬂ%m
risperidone ingnisdni

nIAUINILIAsReE1e MgnsA IRt
drusunisdszunudndauludszainsannnisananiend
mmqﬂ‘ﬁ'au‘l@mﬂmiﬁnwwm Alosaini FD uazAny'”
at/ludaeianay 72 SuEeEnTiFesNsd LN AN
Aeadnelias 160 918 nguiaatneiilfunainismeuia
Woz AN TG anuau 140 Au (Foras 74) TaanenunaaguLlye
AU 40 AU (Faeay 21) LAzlaNWEILNaAIUATITY THE N1

10 AU (Faeiaz 5)

maifiusIusIntaya
=3 k7 ¥ < k7 dl '

nsiusundeyaleelduuuiudeyantiiunisg
sanuuuatuiuszuuLazasaungy Usznausan dayaialy
w09glaE (e 818 AatinaanIe NIANE @1FN AnBnnsinm
nisldansianin Tsasan n1seennndsnie nasatiadelsn
n9anaT) dayanislduanion (@een auinen 384 Junls
Fuanafauan) deyan1eadtin (fayan1siineinisuanses
nagsvauaafluullsuaniuluiaengs) deyanansaanis

[

Wesdimnas (svduaefluuldsuanfiuluiaen) feaya
nsdansludihenininzszsugeflunliluaniuluaengs
(W aripiprazole ¥EIALN WALLEN AATWIALN TUIAEVINLAN

NN ALN)

HRANSUAZRDAN EILATIZI
mi"iLﬂﬂ:ﬁ%g@iumiﬁﬂmﬁ@ﬁmeﬁé’qa
T1lsunsn STATA version 14.0 Tne/lfatiAmenssniunlunisagy
ﬁnwmzﬁqiﬂmmmﬂmﬁqmjwLmem?Lmeﬁlwu i Al
%aeay AlaAY Nnegu Wae mequtﬁmmummgm
AUNNTUATIZIANNANAUSILUINNTUNALN risperidone WA
ﬁ@ﬁﬂﬁluq fuszsugefluuldsuanfuluwaenazld Linear
regression WLAUAKANIILATIZIGQE AN beta (B) WA 95%
Confidence Interval (CI) dyun13aiasnziissaugasiuullsuanmiv
Tudeaneulazadldanazdnmeisnedia Paired t-test
ATl UT99 N ALILNITINN I EIIY
n1ddaluay Tsanenuiasanlga \@27lAsanIs SPH.

IRB003/2568 SCs_exp
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WaNISANUN
ansusnallaainguaAlagig
nsAnEHAINITRILTINAUIUNGNFa e T
fihandninzsviuaafluulilsuaniuluaangsainnislden
risperidone LAvauua 190 318 Tnadauluniduiwendga
X v a o A 1 o 2
wnne¥esar 95.3 Aariusanizaglussiuaeslondon
(25.0 - 29.9 kg/m?) agfnfeaay 25.8 tenaanniulsaTing
= ey = = o Y
NINfgn agnieuay 37.8 s0vasunAalinduLAfi agi
¥paay 33.3 UMY risperidone AL LA FUaEN 2.92 + 1.92
dadniusiedu (mg/day) lnadaulunjauinazatlutag
2.00 - 3.99 mg/day Anlufasar 34.7 vesfilaenlfzuan
risperidone HfuasnIndeFeray 55.3 NldFueisdeiies

1UINNI1 6 hau drusyiuaafinullsuaniuluaeniadsati

U

v o

81.20 * 57.48 ng/mL T18AZIBUATRIHARNEAIA1T197] 1

AMNFuNUSaasssavgasinuldsuanfululdannusan
risperidone waziladaau o

AINNFATIZAAEADR Univariable linear regression
WULNUUNAEN risperidone AANNANRUSAUTZAUaaSTNY
TsuamfuludanedafiddAyneas (B = 8.298, 95% Cl
= 4.15 - 12.45, P < 0.001) Tnaszauaasluullsuanmiu
TuRenuus TR AT AR doudaulsauia
ANANRUSaeditTd Aty TALA i (B = 40.875,95% Cl
=2.50 - 79.25, P = 0.037) Agtiunanie (B = -1.584, 95% Cl
=295 - (-0.21), P = 0.024) WAYIZAUNITANHIILAL
YaauAnEfenaulFoyoyima Lﬁmﬁﬁuﬁunzﬁmﬁﬁma‘ﬁﬂm
PndnaToess (B =27.488, 95% Cl = 0.66 - 54.24, P = 0.045)
Tusnueiitladedn iy szaznanilésuen risperidone 21
AnsldansanAn n1sitaselsAnnaniaT Wiesnaudilasy
uanwilaann risperidone ldfiladnAtyn19aiia aazidan
TOINARNEFIA97971 2

AINN93LATNZWARUA&T R Multivariable linear
regression (RasanUiLnaansiamaLLle sxein LA LN
WA fauaaniy nNsANsA mazguqu?: nnshnLaAnaaad
13A991 ANFNNFFNTN WAZNITDANNIAINIE) WLIT AWIAEIN
risperidone flapsiiAanuduiusiuszauaefiuuldsiamsiu

o a

Tunanatedltd1Ayneaia (B =9.03,95% Cl=4.85-13.21,
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A151991 1 Anenzialilresngusinegng (n = 190)

ANHUTADINGNAIDEN

WA
el
TN

angl (1, mean £ SD)
<181
18-251
26-401
41-651)

ATUNIANE (kg/m®, mean + SD)
ﬁ’mﬁﬂﬁ%ﬂﬂ’hmm’ﬁk 18.5 kg/m?)
Andnu (18.5 - 22.9 kg/m?)
YA (23.0 - 24.9 kg/m?)
Tsmdau (25.0 - 29.9 kg/m?)
IspfauszAUAUATIE (= 30 kg/m?)

NN9ANEN
ndnsTaendy
dsauAnEenauRyoeT
Boyeysis
qendnfSryey s

VIN
71991
Meuleyan
inFewaindne
M lmMIuMNgIu
%'uj

ANBNIF5NEN
Usziuganindaunin
tazniudenu
Wnla/[nans
PSS

nslda1sLannm

=l

Uu
LaANagaa
#1111
ALY

ey
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AU (5R8RE)

9(4.7)

181 (95.3)
32.27 +9.45
11 (5.8)

41 (21.6)
99 (52.1)

39 (20.5)
25.30 +5.98
23 (12.1)

46 (24.2)

32 (16.8)

49 (25.8)

40 (21.1)

21 (11.1)
117 (61.6)
50 (26.3)

2(1.1)

43 (22.6)
72 (37.9)
45 (23.7)
25(13.2)

5(2.6)

141 (75.0)
17 (9.0)
10 (5.3)
20 (10.6)

18 (9.5)
18 (9.5)

2(1.1)

ANHUTADINGNAIDEN
TsAgaumenis
q
lsasianlfaLaziumuadn
lsaszunvialauaznannlann
Tean1sTarmaanen
lAszuunaaumela
TemseLlszam
19ATZLUNUAUBINNT
TannRud
%I'w]
iy
N152ANNIRIN"E
Tdaannnaene
1-3 pfudan
> 3 pfu/dany
nsataaalsANeAnLT
19ARALATN
TsATaLAE
Tsrensunianddn
{spamnieag
o
m%uﬁ‘lﬁ'%’uuanmﬁ@mn risperidone

gAulsAANTNLANSEALERSINY

Tlsuanmuluidan™”®
Fluphenazine
Perphenazine
Chlorpromazine
Haloperidol

Trifluoperazine

gnmulspannyinliszauaasinulls

uampuluRanAsn '’
Clozapine
Aripiprazole

AU (52EAL)

27 (14.2)
9 (4.7)
6 (3.2)
3(1.6)
1(0.5)
1(0.5)
2(1.1)
2(1.1)
3(1.6)

163 (85.8)

144 (75.8)
22 (11.6)

24 (12.6)

71(37.8)
62 (33.0)
26 (13.8)
3(1.6)

26 (13.8)

31 (16.3)

15 (7.9)

https://www.tci-thaijo.org/index.php/JPAT



5 Journal of the Psychiatric Association of Thailand ...

dwusauauu

A15199 1 ﬁnwmzﬁqiﬂmmmﬂuﬁqaﬂm (n =190) (s9)

ANHUTUDINGNAIDEN AU (5a2Rz)

ENAUTNLAS 94 (49.5)
Sertraline 71 (37.4)
Fluoxetine 21 (11.1)
Venlafaxine 2(1.1)

£1AILANDITHOL 40 (21.1)
Valproate 38 (20.0)
Lithium 5(2.6)

AWM risperidone (mg/day, mean + SD)  2.92 + 1.92

< 2.00 mg/day 54 (28.4)

2.00 - 3.99 mg/day 66 (34.7)

4.00 - 5.99 mg/day 45 (23.7)

6.00 - 7.99 mg/day 17 (9.0)

> 8.00 mg/day 8 (4.2)

sreiziaabASLEN risperidone (LAaL, 37.77 +97.24
mean = SD)

<6 flanai 50 (26.3)

6 dn"ii - 6 LAaU 35 (18.4)

> 6 lAaw 105 (55.3)

szavaadlaulilsuanduluidan (ng/mL,  81.20 +57.48
mean * S‘D)

TZAUAN (mild) 65 (34.2)

72AULN1NANg (moderate) 72 (37.9)

TTALIG (severe) 53 (27.9)

P < 0.001) WiuLAeAUNN9LAIEiRa8a0 A Univariable linear
regression lngseivaasiunldsuaminluineniuualtn
X dn ve X . oo v a
WNIUAINIWI AL N LATY wananil Faflnaaniadened
AHAN AU EIauiusysuaesiuulilsnanminluiaan

(B =-159, 95% ClI = -2.95 - (-0.22), P = 0.023) WarIcALl

= o o = = PR o
ﬂW?ﬁﬂﬂ&m?gﬂﬂﬂﬁﬂﬂﬁﬂﬁqﬂﬂﬂ@uﬁﬁqu[FI? LHNBLVNEUNUNAN

q
'

A = ° Vo o o P~ o o oa pRp
NHNITANTIAINIMTNTLUNAY FNAINAITNANNUDTLTIUINNN
WeidnAtyneana (B = 30.42,95% Cl =4.19-56.65, P = 0.023)

doutladeaulinudnimnduiusiusssuae Sinuldsianmu

'
o o

TwdanadeldadAyn1eada Walfunadansaaasauils

'
v g a a o

o e o 4 - .
sanlanaaly Taalawiziwandanddud Ay dadinm e

giagl Univariable linear regression tugnunauutii saaziden

YDINARNFHINTT197 3
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ANNANNUsERsssauaasiuuldsuaniuluidannu
anN1suanIIaINzszaugasinullsuanfuluaangs
ViLﬁﬂmnm risperidone
arnnsuansiinunniigadetszanieuiinlng
(Fauay 74.5) ssaennifluning g (Gazay 50.4) Wnuuln
(5@%: 42.3) ANTIDNINNILNALNNTDS (%mmz 40.9) @9
(Fazay 35.0) warauan (Faaz 12.4) ANAAL LAtLAAY
ansuaniisriugeunllsuaninluidenilng ey
atlugng 79.1- 8.1 athelsfinu iflefinmzinaudiiug
seudeszAuAINguLINaesnIazllsuanfuluae ngeiu
ANNNTLARIAINal TdnuAuLAnA1setelTadn Aty

NNADA THALDUATDINARNEAIM3197 4

[ g (4 s s s a =
naRwENIsAaANIsiussaugasinullsuansuluiaan
AINNIITATITIUALBINIIAANN T ARSI
Tdsuanfuluwdanluguaaldfue risperidone wudn
o .
nsvgaen Mawanuen uaznsanTwnendeua iszauaesTi

tsuanivlunenanasaenediludAgynieaia (P < 0.001)

b

Tagtaniznisvgnen TelARfanaININNgAT

)

-56.30 * 47.42 ng/mL wazdihsdoulundensntu ansei
AN9ANEN aripiprazole Auwunltiineanssiuaefinullsuanmi

TuiaeausdslaifessduiloaAnynieada dounguinlals

Ufuruaeuazngulinauaen lIWLANNLANFNNREN9T
adAny wazlunguiinauinendiaisunniainisutas
PIEALIBEATRILARNEHIANI197 5
VIS
=2 :’f ¥ Aﬂld o

nsAnelsausangloandniorszduaesliuu
Tsuaniinluaengsainnislden risperidone 9131 190 318
Inafszaulilsuanfiuiafe 81.20 + 57.48 ng/mL uazdqaulug]
aglusziumuguwseunans guaadiuluailumanga
T9a0AARDITUAINLANANNNETIINEN TN AN Te iU
TsuanRugandnmate danalidloniafianinzilduanngn
nauenatvdaulunjeglutdasany 26 - 40 U aenAdesiy
19 a ' o ' a 9/2’/ @ '
dayamnrnudnnziinanamsanalaiclusnuazglug
atialafin AnenizlsrrInwealsaneUNaAATYA 3 Wil

MEnsgiaadluniflunan anavnlideyalunguifinuay

a

° o .

I . A oy 9o A
HIUNAINA VUIAEN risperidone L’ﬂ@ﬂﬂaﬂ'ﬂﬂiﬁﬁ‘ﬂﬂﬂ

aJg
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AN519% 2 PNdNusraesAugesiuuldsuanfuluaeniuan risperidone LLmﬂ@ﬁiTﬂ'ﬁuj (univariable linear regression)

sianls Unadjusted f3 SE P-value 95% ClI
AWML risperidone (mg/day) 8.298 2.104 <0.001* 4.15-1245
S8R TILASLEN risperidone (1791) 0.035 0.043 0.422 -0.05-0.12
WA 40.875 19.454 0.037* 2.50 - 79.25
anl 0.442 0.443 0.319 -0.43 - 1.31
ATUNIane (kg/m?) -1.584 0.694 0.024* -2.95 - (-0.21)
STAUNITANE
FinndnsTaei Reference = - -
sauAneenau Boyyiss 27.488 13.579 0.045* 0.66 — 54.24
Boyones 20.486 14.899 0.171 -8.91 - 49.88
qunaniFayanss 17.915 42.401 0.673 -65.73 - 101.56
TN
TN Reference - - -
Neulszan 10.514 11.083 0.344 -11.35-32.38
dnBawain@ne -6.079 12.263 0.621 -30.27 - 18.11
ynlsmumngu 16.314 14.463 0.261 -12.22 - 44.85
’f?juq -6.322 27171 0.816 -59.30 — 47.28
N9 LEANTLENAA
@umﬁ‘ -28.250 14.127 0.047 -56.12 — (-0.38)
Auueanazed -24.366 14.165 0.087 -52.31-3.58
Tduannmndiu -4.605 40.965 0.911 -85.41-76.20
Aupay -7.675 9.895 0.439 -27.20 - 11.84
Tdieyan -51.106 57.661 0.377 -164.85 — 62.64
nsItaaalsANIeAInLT
TsARANN Reference - - -
{3ATLATY -1.194 13.283 0.928 -27.40 - 25.01
Tsnensunidedin -1.856 10.072 0.854 -21.73 - 18.02
lspmnTieng -28.651 34.156 0.403 -96.04 — 38.74
’f?juq -14.929 13.283 0.263 -41.14-11.28
dAlsmsan 16.106 11.917 0.178 -7.40 - 39.61
ANBN195nEN
sziugunindauntia Reference - - -
dariudeny 29.609 14.631 0.044 0.74 - 58.48
Wnla/enans 2.353 18.649 0.900 -34.44 - 39.15
RPN 21.413 13.617 0.118 -5.45 - 48.28
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AN5199 2 AnNANRusressysuaefluulUsuanfului@eniuen risperidone Lmzﬂ@@’fﬂ%uj (univariable linear regression) (5ia)

sianls Unadjusted f3 SE P-value 95% ClI

-

a ay vo A q
ﬂﬁ‘ﬂuﬂ‘lﬂ‘i‘uu@ﬂmu'ﬂ'ﬂn risperidone

155uansnulspanfiivuszaugasiuullsuanivluiden 11.129 11.437 0.332 -11.43 - 33.69
1&5uendulsnantivinldesduaesluullsuanduliudenaai -17.898 29.093 0.539 -75.29 — 39.49
1F5uaNFNuTNLAT -3.559 8.366 0.671 -20.06 — 12.94
IFugmIuANesng -8.237 10.238 0.422 -28.43-11.96

[3 = regression coefficient; SE = standard error; Cl = confidence interval

A15199 3 AvnduiusresszAvaefluullsuanmuluaeniuen risperidone warilade@us (multivariable linear

regression)

siauils Adjusted (3 SE P-value 95% ClI

AWML risperidone (mg/day) 9.03 2.12 <0.001* 4.85-13.21
SrezATILASLEN risperidone (Haw) 0.016 0.044 0.725 -0.07 - 0.10
VWARELA 35.39 20.19 0.081 -4.46 - 75.24
ATUNAANE (kg/m?) -1.59 0.69 0.023* -2.95 — (-0.22)
STAUNITANE

FnndnsaeuEy Reference - - -

NaenAnEenauBoyyes 30.42 13.29 0.023* 4.19 - 56.65

Boyyss 14.81 15.11 0.328 -15.01 — 44.62

qendnBoynyes 23.11 42.63 0.588 -61.03-107.27
N9 LEANTLENAR

zguqvﬁé -25.01 14.48 0.086 -53.58 — 3.57

Auueanesed -15.37 14.10 0.277 -43.21 - 12.47
dlsmsan 11.55 11.77 0.328 -11.68 - 34.78
ANBN195NEN

UszAugunindauntin Reference - - -

sriudany 25.72 14.66 0.081 -3.21-54.66

dnlé/enams 9.84 18.34 0.592 -26.37 — 46.05

S RPN 26.51 13.52 0.052 -0.18 — 53.21
n1saannI\INne

leannndaniy Reference - - -

1-3 afudan -0.66 12.92 0.959 -26.17 — 24.85

> 3 pu/dany 2.74 12.91 0.819 -22.79 - 26.27

[ = regression coefficient; SE = standard error; Cl = confidence interval
t+ UFugnsnanesdauls szazanlifuen e ftiuoanie n1sAnen NIgUYYE NN9ANLEANEHRS t9ATIN ANBNI9FNEN LAY
N1998NNNAIN"E
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A5199 4 pnudniusaesszAuaesiuullsuaniulumeaiuanisuansasinnzsziugefiuuldsuanmuludengaiiinain

&1 risperidone

SEAUAMNTULTIUDY
» e A mazszaugasinullsuaniuluitangs
ATUIUNINNA - -
ANNITUARNS . Tdsuanpuluiaan o P-value
(5284%) o & SEAU o
(mean £ SD) TEAURMN TTALG
dunang
(< 50 ng/mL) (> 100 ng/mL)
(50 - 100 ng/mL)

sunlua (galactorrhea) 69 (50.4) 81.3+52.1 41 (59.4) 17 (24.6) 11 (15.9) 0.917
AUl (gynecomastia) 58 (42.3) 83.6 + 54.1 33 (56.9) 16 (27.6) 9 (15.5) 0.971
dszannauiinilng 102 (74.5) 85.7 + 60.6 55 (53.9) 27 (26.5) 20 (19.6) 0.122
(menstrual irregularity)
ANTTONNNIUNALNNGBY 56 (40.9) 79.1£58.8 37 (66.1) 12 (21.4) 7 (12.5) 0.261
(sexual dysfunction)
aumn (hirsutism) 17 (12.4) 89.1 £ 66.6 10 (58.8) 5(29.4) 2(11.8) 0.938
@2 (acne) 48 (35.0) 84.0+51.0 27 (56.2) 16 (33.3) 5(10.4) 0.248

f1519% 5 svsugaflnuilsuanivlaennaunazuadlfsunisannig

szauaadluulilsuanfiuluidan (ng/mL)

sluuumsilasuulas

. - 2BIRINT (5RLAL)
38N15AANTS S . P-value
(s2282) nau NAI nsulsundas ey - .
e AILAN neiag
(Mean £ SD) (Mean £ SD) (Mean £ SD)

L'VAW.N aripiprazole 5 (1.7) 97.37 £80.52 16.50 = 16.08 -80.87 £ 73.44 0.070 3 (60.0) 2 (40.0) 0 (0.0)
nemen 32 (11.1) 75.31+£50.78 19.02+18.78 -56.30 £ 47.42 <0.001* 19 (59.4) 13 (40.6) 0 (0.0)
Lﬂaﬂuiﬂ 17 (5.9) 55.93+31.12 15.44 £13.66 -40.49 £ 33.02 <0.001* 9 (52.9) 8 (47.1) 0 (0.0)
ANAUIAEN 63 (22.0) 99.98 £ 64.24 65.26 £ 50.02 -34.72 £ 60.52 <0.001* 27 (42.9) 33(52.4) 3(4.8)
YUIALLVINLAN 30 (10.5) 85.12+49.79 77.63+44.24 -7.49 +65.94 0.539 6 (20.0) 19 (63.3) 5(16.7)
L‘ﬁ&l‘ll‘u’]ﬂil’l 3(1.0) 71702222 11028+ 47.75 +38.58 + 28.51 0.144 0 (0.0) 0 (0.0) 3 (100.0)

NNELUE: nranannenlaeiede anaaiaeas 46.05 AMNUUNALINLAN waznsinenlneRfe INTuSaaay 216.67 ANIUIALLAN

2.92 + 1.92 mg/day lnefesay 34.7 l#5uau1m 2.00 - 3.99
mg/day TeaanAdasiuLuInIenIsinelsmamnn’’ aoueh
dilhefenar 28.4 lafuauinatasndi 2 mg/day @4ana
azfaunisldadunisineadululsaduesi
NANIIATIZRLAAS I HLANINIUNAYN risperidone
a o/ o & o o a A ] a o o o
dpouduiusiusziuldsuaniuluinanatinaliad1Any
NNADR 719 IUNN9ATISHLLL Univariable Lag Multiple variable
. . 9 o = X
linear regression geiauansizanis il ssaeAnan

AUr1NAen (dose-dependent) AMNANAUSHaRAAARIAL

Vol. 71 No.2: 2026

waNEMIANIATENU AL risperidone ¥ilHARMaz
svpvaeiluullsuaniuluaengslfotneiitiddry Tadanih
nMafumaieinelspARnN iseLinTzTIMn iR AN
densineuadululsaduiaividelsainnieaafiniu®?
dusLszaIznaNghARL risperidone TiwLANNANTLE LA
Tsuanmulwaen wiifihadoulunjacldonuund 6 wiow et
nazFangnannsisldRauAszazLInaeInsinEAue
szuz10” Lardslifudngudaauioa fuauduiug

R97ELIAINNT N FaTiAfsRnR Nz LU AARL AR
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filasatnssiaitiasnaannisinm dauiusiautlswaiiad Aoy

Tun133Aseiliuy univariable wsilaimsatilu multivariable
analysis anvnaradlumanziaulanangelafunanseny
AndFananarasaulsuanefanils LardndiuaaawAnna
‘lumjuﬁqaﬂ'wﬁmnﬂdﬁmewﬁﬁiﬁﬂ@imiﬂiwﬁu”

o ' o

aenslafimu wavdledsanafluiladadAysaseaullsuanhiu
Tuiaen asA29inIsANEIRNIRNFaan1sALANGAILLS
AUIUUNZAN
=S z 1 k2 A AﬁJ a o A o
nsAnEinudnfiaeineuasismiuanelusziy
IspdqunalsndauszAUAUAE BeinglaRnN sefUATHNaNTE
S o 4 A
Ngaunaudniusiussiuaesiuullsuaniuluaeninanas
FATALEITULI9N1TAN WA UNENN 1L WAITNA NN UL
FaUan®? fiailpouduiusszndnasainaaniafusesy
Wsuariuealidnian InaanagsyiaunatnAemummILean
203816 1ulsARANINNINANNANTUS TR WA TR Age™
dwduszAunisAne feldnuuangudaaudniing
saseaultsuaniuluaen uddndiaadoulun (Feuas 61.6)
| v o = = P a
aglussAudsanAneDanauBoyyiss Seenaiinlanialy
o o o aa Ay A = .
nsRgaanLTiRI Anyneans anusiglaeninnsdneganan

81a7ANELAZANATENTINATUGININANTT denasia
o ) - " x
ANdandalunisldenuarnisinnINnI19inET I9HA29H
S e e
nsAnEaANINe EudupNdNAUS Aana1sia
44 o a4 A o
2INIINLLesNgARRLsTAARUNALNR 7898931
Aatunlua Wuule LazaussanIwnIawALnnsas lae
ARINTNUANFAISTUANNLAAZNNTANYT 11 N19ANEITDS
Savarimuthu MK wazaug lull A.A. 20197 3189110192
1ndszanneuluiudgenlden risperidone Nis¥euay 73.4
WULANTANE189 Glocker C wazane 1wl a.A. 20217
wuanisununlualulszansuden 1den risperidone e
¥aeay 0.25 49un13AN®118d Ugene A wazansy lull
A.A.2018%° gnu91uainisiinuninludefugianld
risperidone $R8az 21.3 WATANIANHIURY Park Y LATADY
1Tl A7 2012% $1ETUANINTNVBIANTTONINNINALINHT DS
Yotz 67.8 aurionisnuaniaz@diuln)ifuiessesnu
(case report) aealanmu uﬁngﬂwﬁmﬁummﬁuﬁuﬁ’@wdw
o a A o o a o o =3 ‘g
yiulilsuarmulumeniuainisianstalania lunisdnmil

TdwuanuduiusadeldadnAnysevndnaszaullsianmu
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Twdeniuainslunnngs (p > 0.05) azviaudnAINIULI
(% v A 9 o o a A
gavan1ranaldduiusidaduiusziuldsuaniuluiden
wazauagiuiladeianizyana
NAANENITAANITNI9IrAuaafinullsLansy
Tuiaengenudn nsugaen risperidone ikaanszaullsuansu
luRenANgn 799a9N1ANTLARUINLAZN1ITAATUIALN
atdlafinu ndngudssuusiuayunsdTuNsinE Ao
aripiprazole IneinnsAn®1a89 Lu Z wazanue Tl A.@. 20227
waz Jiang Q wazAnse Tull A.A. 2024% 9121971197 adjunctive
.. = a a o a oA
aripiprazole #tlsz@nsninlunisanszauldsuansuacined
Had1Ay aaAARAINLLUINIINITINEIMangally™ ™
\Hasanneeng sl dopamine partial agonist aginglafiniu
nsAneRldnunasinainetelladAny a1aiiasann
o v al' Yo o a v 2 ° o v
awudilelefu aripiprazole Jias wardaaniafiunig
v K o o
e lussuumantsyiuganan

o =2

¥ o ‘if A 3| =3 17 o
PaaNARIaNNTANEIU Aa HUNTANELLLERWNAS

'
1 v =

d’ a v = =
feanaideyalinsudon nsAnunlunaralsaneiunani
ANKANFNNAIUNNIALATNHIaTAna lTNAAY Nk 91991
Iy o A X prp = o 8 va
wadeya Laznisdnaenienizilieniainisdsanarinliing
o X o~ . -
selection bias Hanani MelaiALgIesALTUuAARL
lulaaanauiduen risperidone wazauIAflaz19Nanin
Taaannzlunguinldsu aripiprazole 819anAYINAINTTD
TUN1TMTIANUANNLANFNN BNTaNI13TRsesullsuanm
TuiaaniNasafaneandelsunisfnenenaliiieene
Tunnsszifunun i luszazenn
TRLAUBLUEANNSUNTAN N LU U ARAYTIEBNLLIL
uuvlddnanii (prospective study) §nnsniviumssiliasngaas
dl o o ] = :J/ & = A
niaRukazauInsaat1ieane Helugtluuuaudineoyse
waneaud TnaacsdinszaulsuaniulunensiusnouEuen

risperidone wazRnANBLNIAaLTaIAeTnATNeL TR

¥ oo
o aa

wntimeatuuas Asaangihevisnduasldifiannisuans
geannazszAugefluulsuaniuluiengs enaniaes
selection bias Lmzmuquﬁﬁﬂmuﬁzﬁﬁm uanani Aast
MsAnEEResiifaniulsansnanes aripiprazole u
nsanszivllsuaniuluaenlngiany :aufINIRARINLA
@:mmqLﬁ@ﬂimﬁummmuﬁqé’mmmmax@mmw?ﬁm

2ENATALAQN
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nMsANEHNLINIUNALN risperidone LiutTadagn Aty

(7

fauiusiuszsuze Muulusuaniuluide nednefitusdny
neana agelafinnu liwupuduiusssudeszsuaasluu
Tdsuanfnluldaniuainisudnsnesninzsziuansluuy
Tdsuammuludangeiiiaannen risperidone asnefiileidn sty
N9ATA Funnsapnisnnzssiugeiiuulilsuanmuluaengs
WLINIUEALI nswaeuen uaznsaRTWIALN risperidone
daaansziugasluullsuaniuludenldataldadAny
Y9adR anzAnnaEs NI nEdae aripiprazole fiualtiu
druanszaugasinuldsuanfuluidenusdalua
sziutadNATY m;ﬂm@maﬁﬂmﬁmmmﬁﬂﬂ%ﬂu%nﬂ@
AN S AL UINN AU LA HUN 39 ANNS
magrziuaeflunldsuaniuludengeludiaailézuen

risperidone Ll jiRasesialyl

nnenssuilsznna

va o

gaduaevaunmlsanauiaaculgs Taaneaung
wezAdumnIng wazlsanwauiaaiuasysud dmiunig
atuayui uieys AABAAUTBTBLNIZADS NIY. TN
Jsxdoude, wA.ANausY Yoyde, As.ngy FaTun Geudaw,
HA.NTY.L995 LausoNan, as.nty.a8a1 Wulwanade,

a

noy.adyan ATANEes, noy.waiing addmiiunng uay

o < o L

noy.nuafad lauing avfudaiauauuzniesiannig

v v '
' o

o a v a ¥ | 1=lld s
BUNNATUAT TN mfam@uamgmm‘umnnmumzﬁqumuumwu

[ 7
o

1934 ATaid15aqasan
¢ o as . .
nadseladuanny (conflict of interest)

=2 d” S o Y o 1
nsAneilaiinadsslemiiudeuiumiaaanulag

msﬁdqué'zmmsjﬁwué (authors’ contributions)

vrlu Tarmszna: N19TYBUUIAA N1TDENULL
nsAne nisfiudays nsisziidays nsdiauumaay
waznisasaadauLilaunacy; nousy yoyde: N
LUIAA N12RBNLLLNNTANE WAYNNTATINEBUNITLA LD
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