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Factors Associated with Mortality in Septic Shock Patients at Chaiyaphum Hospital

Adcharachanok Punthong, MD."

Abstract

Septic shock is associated with high mortality, and its burden remains substantial in Thailand. This
cross-sectional analytical study using secondary data aimed to identify factors associated with in-hospital
mortality among adult septic shock patients. A total of 134 patients aged 18 years or older, admitted to
Chaiyaphum Hospital between March and December 2023, were included. Septic shock was defined as
vasopressor requirement to maintain mean arterial pressure of at least 65 mmHg with serum lactate above
2 mmol/L despite fluid resuscitation. Data were extracted from medical records and the hospital database
and analyzed using multivariable logistic regression.

Of the 134 patients, 80 (59.7%) died in hospital and 54 survived. No significant differences in age,
sex, or comorbidities were observed, although non-survivors had higher SOFA scores (10.0 vs. 8.0,
p<0.001), higher lactate, and lower albumin. Survivors more often received at least 30 mL/kg of fluid within
3 hours (68.5% vs. 42.5%, p=0.005) and were admitted to the ICU within 4 hours (96.4% vs. 76.4%,
p=0.028). After adjustment, only two factors remained independently associated with mortality: ICU
admission within 4 hours (adjusted odds ratio 0.10; 95% CI 0.01, 0.89) and serum albumin below 2.45 g/dL
(adjusted odds ratio 4.75; 95% CI 1.60, 14.06). The model showed good fit and discrimination.

Timely ICU admission and hypoalbuminemia were independent predictors of in-hospital mortality
among septic shock patients at this provincial hospital. These findings support rapid critical-care referral
and early albumin measurement for risk stratification, with prospective multicenter studies needed to

confirm generalizability.

Keywords : Septic shock; Mortality; Intensive care unit; Hypoalbuminemia; Retrospective study

: Emeregency and Critical care, Professional Level, Emergency Department, Chaiyaphum Hospital

1Corresponding author: Adcharachanok Punthong, E-mail: Punthong.a@gmail.con] Submission: 22 April 2026
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Figure 1: In-Hospital Outcome Among Patients with Septic Shock (n = 134)
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Table 1: Baseline Characteristics of Patients by In-Hospital Mortality Status

Variable Non-survivors (n = 80) Survivors (n = 54) p-value
Age, median (IQR), years 64.5 (50.0-77.0) 64.5 (57.0-73.8) 0.673
Male sex, n (%) 43 (53.8) 34 (63.0) 0.379
SOFA score, median (IQR) 10.0 (7.0-11.0) 8.0 (6.0-8.8) <0.001*
MEWS, median (IQR) 6.0 (5.0-7.0) 5.5(3.0-7.0) 0.084
=1 comorbidity?, n (%) 46 (57.5) 34 (63.0) 0.651
Community-acquired infection, n (%) 73 (91.2) 51(94.4) 0.739

* p < 0.05. Data are presented as median (interquartile range) or n (%). Continuous variables were compared using the
Mann-Whitney U test; categorical variables were compared using the Chi-square or Fisher’s exact test, as appropriate.
Includes diabetes mellitus, hypertension, dyslipidemia, cardiovascular disease, cerebrovascular disease, chronic kidney

disease, or malignancy.
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Variable Non-survivors (n = 80) Survivors (n = 54) p-value
Antibiotics within 60 min, n (%) 55 (68.8) 42 (77.8) 0.342

Fluid =230 mL/kg within 3 h, n (%) 34 (42.5) 37 (68.5) 0.005%
ICU admission within 4 hi, n (%) 42 (76.4) 27 (96.4) 0.028*
Vasopressor duration, median (IQR), days 24(1.24.1) 1.1 (0.7-1.4) <0.001*
Hospital length of stay, median (IQR), days 5.3(2.2-9.6) 8.2 (4.2-13.9) 0.001*

* p < 0.05. Data are presented as median (interquartile range) or n (%). I Analyzed only among patients with recorded

ICU-transfer time (non-survivors n = 55, survivors n = 28).
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Table 3: Comparison of Laboratory Findings
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Non-survivors Survivors
Variable p-value
(n=80) (n=54)
WBC count, median (IQR), x 109/L 10.4 (5.9-17.3) 16.7 (10.3-24.5) 0.002*
Serum albumin, median (IQR), g/dL 2.2(1.8-2.6) 2.6(2.2-2.8) 0.001*
Serum albumin <2.45 g/dL, n (%) 47 (58.8) 20 (37.0) 0.022*
Initial (ED) lactate, median (IQR), mmol/L 7.5(4.6-11.9) 5.2(3.8-7.6) 0.008*
Average lactate during admission, median (IQR), mmol/L 2.5(1.3-6.8) 1.2 (0.5-3.2) <0.001*
Ward lactate >2 mmol/L, n (%) 51(63.7) 17 (31.5) <0.001*

* p <0.05. Data are presented as median (interquartile range) or n (%).

dadendFuusiumadesinlulsanervia:
WamsAnZTIMsonnsaladafn
nndalsnanua 18 Fualsiis sy
lduazrinihgmsiinngimsaanesladadn
Ly W’JLLﬂiLaﬂJ (univariable logistic regression)

) 2
IMOAANITOIANINTUWUTIT 09 UA VNS

=

aAa L= % Lﬁ‘d
@edIalulsaneruia wul 6 eus A

o a

Hod 1A nadai p<0.10 sauAUNANE A

o
v
=t

naatnnmMuua Haranhaumsnuniu

=2 o

y55unssu vegniudiguuusiasanis

a a % 9 % Y A
aanoy lasaAnuuunyalInounuaIIs
' v
Enter (Enter method) 1H®391A8301/594 6 62
I o Aa 0 w Aaa =
dudulsnianudiaynenaiinuazngug
fviua 14829117 (theory-driven) N13 1433
= v v dAa A A | Aan
Enter 34} HAaNs NLAMNUUFODONINAINIT
Y

Aatae AU UTUAD Y (Backward/Forward

v A

stepwise) FIANUAIAIVEIAILLsNDNAALADN

QU

~ 1

Y
Yuegiunurineataiisiedaudoiazenn
ualseu llaudrdumsiidanl sidn-eanain

BSINRGRN

Table 4: Univariable and Multivariable Logistic Regression Analysis of Factors Associated with In-Hospital Mortality

Variable COR (95% CI) p AOR (95% CI) p

Fluid =230 mL/kg within 3 h 0.34 (0.16, 0.70) 0.004* 0.41(0.14, 1.21) 0.107
Antibiotics within 60 min 0.63 (0.28, 1.39) 0.253 0.74 (0.21, 2.65) 0.646
ICU admission within 4 h 0.12 (0.01, 0.97) 0.047* 0.10 (0.01, 0.89) 0.039*
Serum albumin <2.45 g/dL 2.42(1.19,4.92) 0.015* 4.75 (1.60, 14.06) 0.005*
ED lactate >4 mmol/L 2.17 (0.96, 4.89) 0.063 1.08 (0.28, 4.20) 0.907
Ward lactate >2 mmol/L 3.83(1.84, 7.97) <0.001* 1.85(0.57, 6.05) 0.306

* p < 0.05. COR, crude odds ratio; AOR, adjusted odds ratio (Enter method, 6 variables entered simultaneously); CI,

confidence interval.
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Figure 2: Multivariable Logistic Regression for In-Hospital Mortality (*p<0.05)
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Outcomes of a Pharmaceutical Care Program via the KPHIS Paperless System in Elderly Patients with Pneumonia in a Hospital. Chai Med J 2026;46(2):e17680.

Outcomes of a Pharmaceutical Care Program via the KPHIS Paperless System in

Elderly Patients with Pneumonia in a Hospital
Kornchai Musikboonlerd, B.Pharm.”'
Rubkwan Nganwai, M.D. (Diploma of Thai Board of Nephrology)**
Thanyaporn Kerdsak Na Waengnoi, M.Pharm.”
Abstract
Pneumonia is a leading cause of hospitalization among older adults, and inappropriate meropenem
use contributes to antimicrobial resistance, prolonged hospitalization, and increased costs. This study
evaluated a pharmaceutical care program implemented through the KPHIS paperless system for optimizing
meropenem use in older adults hospitalized with pneumonia at Phukieo Chalermphrakiat Hospital,
Thailand. A quasi-experimental before-and-after study with a historical comparison group was conducted,
in which 86 patients aged 60 years and older were assigned to a pre-intervention group (August-November
2025; n=43; paper-based documentation) or a post-intervention group (December 2025-March 2026; n=43;
KPHIS paperless documentation). Outcomes were analyzed using Generalized Estimating Equations,
negative binomial regression, and log-linear regression, adjusted for age, physician type, and diagnosis type.
Baseline characteristics did not differ significantly between groups. Physician acceptance of
pharmacists' recommendations increased significantly from 39.1% to 60.4% (adjusted OR 2.35, 95% CI
1.02, 5.38). Pharmaceutical care episodes increased without statistical significance (adjusted IRR 1.14, 95%
CI 0.64, 2.05). Duration of therapy, antimicrobial cost, and vial usage all decreased significantly (adjusted
ratios 0.71, 0.58, and 0.71; all p<0.05). The 30-day readmission rate decreased from 9.3% to 7.0% without
statistical significance (corrected OR 0.76, 95% CI 0.18, 3.28).
The KPHIS paperless program was associated with improved physician acceptance and reduced
meropenem-related resource use, even after adjustment for confounders. Given the historical control design
and limited sample size, findings should be regarded as preliminary. Larger, multicenter studies with

concurrent controls are warranted before broader implementation.

Keywords: Pharmaceutical care, Pneumonia, Antimicrobial stewardship, KPHIS paperless, Elderly patients
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Table 3

Table 3: Baseline Characteristics of Patients Before and After Program Implementation
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Note: Tested using Independent t-test for age and Chi-square test for categorical variables.
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Figure 1: Comparison of Pharmaceutical Care Process Indicators Before and After Program Implementation
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Figure 2: Comparison of Meropenem Resource Utilization Before and After Program Implementation (Mean + S.D.)
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Factors Affecting Self-Care Behaviors Among Patients with Type 2 Diabetes Mellitus and

Chronic Kidney Disease in Lopburi Province
Chuphong Kongkasem, M.PH.
Thassaporn Chusak, Ph.D.**l, Cherlyn Sirisetpop, DrP.H.™
Abstract

Patients with type 2 diabetes mellitus and chronic kidney disease require appropriate self-care
behaviors to reduce renal complications. This cross-sectional analytical study aimed to examine the levels of
health literacy, social support, and self-care behaviors, and the factors affecting these behaviors among such
patients in Lopburi Province. A total of 173 patients aged = 40 years with an eGFR of 30-59 mL/min/1.73
m? were recruited through multistage random sampling. Data were collected using a questionnaire with
established validity and reliability (Cronbach's alpha = 0.884-0.936, KR-20 = 0.795) and analyzed using
descriptive statistics, Pearson's correlation coefficient, and stepwise multiple regression.

Most participants were female (63.0%), with a mean age of 69.03 years. Health literacy and social
support were at high levels (means of 93.90 and 79.92, respectively), whereas overall self-care behavior was
at a moderate level (mean of 72.49). Stepwise multiple regression identified four significant factors: health
decision-making skills (B =.617,p <.001), instrumental social support (B =.257,p <.001), average monthly
income (B = .118, p = .012), and knowledge and understanding of the disease (B =.093, p = .046), which
together explained 64.7% of the variance in self-care behavior (R? = .647, F(4, 168) = 76.81, p < .001).

This study demonstrates that health decision-making skills are the strongest factor affecting self-care
behavior, with instrumental social support exerting a greater effect than emotional support, which had the
highest mean score but did not enter the model. The findings support integrating health literacy and social
support into the design of self-care promotion programs for this patient group within primary care services,

emphasizing health decision-making skills as the core component.

Keywords : self-care behavior, type 2 diabetes mellitus, chronic kidney disease, health literacy, social support
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(Table 2)

Table 2: Descriptive statistics for health literacy, social support, and self-care behaviors (N = 173)
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Figure 1: Pearson's correlation coefficients (r) between predictor variables and self-care behavior (N = 173). Dark bars indicate

statistically significant correlations (p < .05); light gray bars indicate non-significant correlations. HL = Health Literacy

dimension; SS = Social Support dimension.
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Factors Associated with the Severity of Obstructive Sleep Apnea: Risk Factors and

Screening with the Epworth Sleepiness Scale and STOP-Bang Questionnaire
Phichayaphat Mongphet, MD.”
Abstract

Obstructive sleep apnea (OSA) is a common public health problem associated with cardiovascular
complications. However, standard screening tools such as the Epworth Sleepiness Scale (ESS) and STOP-
Bang Questionnaire were primarily developed to detect the presence of OSA rather than to discriminate
disease severity. This study therefore aimed to identify factors associated with the severity of OSA, based
on risk factors and screening scores from the ESS and STOP-Bang Questionnaire. A retrospective cross-
sectional analytical study was conducted among 72 patients aged 20-80 years who were diagnosed with
OSA by polysomnography at Pakchongnana Hospital between June 2024 and July 2025. Data were analyzed
using multivariable logistic regression, with multicollinearity assessed via variance inflation factor before
model construction.

The sample comprised 34 patients with severe OSA and 38 with mild-moderate OSA. After mutual
adjustment, neck circumference was significantly associated with disease severity (adjusted OR 1.18, 95%
CI 1.03, 1.35). Male sex showed a trend toward association, with an adjusted OR of 2.58 (95% CI 0.92,
7.23); this association did not reach statistical significance, p=0.071. Neither ESS nor STOP-Bang scores
were statistically associated with disease severity; the STOP-Bang score was excluded from the model due
to an elevated VIF reflecting multicollinearity with its component variables.

The findings indicate that standard screening tools cannot discriminate OSA severity among
patients with a confirmed diagnosis, whereas neck circumference, a simple and cost-free measurement, may
offer additional value in prioritizing patients for urgent polysomnography referral, particularly in resource-

limited settings. Further validation studies in larger samples are warranted before wider clinical application.

Keywords : Obstructive sleep apnea, Severity, Risk factors, Polysomnography
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Table 1: General Characteristics of the Study Sample Classified by OSA Severity

Severe OSA Mild-Moderate
fmls p-value
(n=34) OSA (n=38)
IWABI8, n (%) 24 (70.6) 16 (42.1) 0.019*
91¢ (1)), Mean + S.D. 46.8+11.6 44.9+17.3 0.601
A¥UNIANIY (NN./N.2), Mean + S.D. 33.1£7.4 33.349.9 0.899
Anuaulariagalnan (Wn.1UsonX , Mean + S.D. 134.9416.5 131.4+17.7 0.384
anuaulatialavealnan (uu.d50mM), Mean + S.D. 79.2+13.3 75.8+£12.2 0.267
1FUTOUAD (¥X.), Mean + S.D. 414443 39.043.3 0.010*
AU Epworth Sleepiness Scale, Mean + S.D. 12.4£5.6 13.1£5.1 0.617
fAZUWY STOP-Bang, Mean + S.D.f 5.1+1.4 4511 0.036*

*p < 0.05 (independent t-test for continuous variables, Chi-square test for sex) tExcluded from the multivariable model

due to multicollinearity
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Figure 2: Forest Plot Comparing Crude and Adjusted Odds Ratios for Male Sex and Neck Circumference (Reduced

Model)
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Development of a Person-Centered Perioperative Care Program

for Older Adults Undergoing Total Hip Arthroplasty
Apichat Suntron, B.N.S.

Supavadee Thiengtham, Ph.D."

Abstract

Older adults undergoing hip arthroplasty under spinal anesthesia remain conscious throughout
surgery and commonly experience anxiety and reduced comfort, yet existing unit practice emphasized
physical preparation only. This qualitative pilot action research aimed to develop a person-centered
perioperative care program and evaluate its feasibility in this population. The study proceeded through three
phases: situational analysis, program development guided by Patient-Centered Care (PCC) and Person-
Centered Perioperative Nursing (PCPON) frameworks with expert review, and feasibility testing with a
purposively selected target group of 10 older adults undergoing first-time hip arthroplasty in April 2026.
Data were collected through observation and participant feedback alongside descriptive statistics.

The program was delivered in full across all three phases for every participant, with no withdrawals.
Participants gave feedback on reducing equipment noise and providing advance warning before instrument
sounds, which was incorporated before the trial concluded. Mean anxiety scores decreased from 8.60 (S.D.
= 1.07) before the program to 2.40 (S.D. = 0.84) after, and mean comfort scores increased from 53.50 (S.D.
=5.02) to 133.20 (S.D. = 3.36).

The person-centered perioperative care program was practically implementable in this setting and
showed a favorable trend in anxiety and comfort among older adults undergoing hip arthroplasty. However,
as a small single-site pilot study using a pre-post design without a comparison group, these changes cannot
be attributed to the program alone. The findings should therefore serve as preliminary evidence to guide
program refinement and the design of a larger controlled study before conclusions on clinical effectiveness

can be drawn.
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Table 1: Patient-Centered Operating Room Care Program Activities Classified by Component and Surgical Phase
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Table 3: General Characteristics of the Target Group (n = 10)
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Table 4: Intraoperative Anxiety and Comfort Levels Before and After Program Implementation (n = 10)
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Figure 1: Trends in Intraoperative Anxiety and Comfort Scores Before and After Program Implementation
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Factors Associated with Road Traffic Accidents among Commercial Motorcycle Drivers

in Lam Pho Subdistrict, Bang Bua Thong District, Nonthaburi Province
Watcharaporn Wongsakoonkan, Ph.D."
Sirinoot Kongraksa, B.Sc.”
Abstract

Road traffic accidents among commercial motorcycle riders represent a major occupational health
and safety problem, as these workers are continuously exposed to on-road risks while working. This study
aimed to determine the prevalence and associated factors of road traffic accidents among commercial
motorcycle riders in Lam Pho Subdistrict, Bang Bua Thong District, Nonthaburi Province. A cross-sectional
analytical study was conducted among 233 participants using a structured questionnaire. Data were analyzed
using descriptive statistics and binary logistic regression with a Backward LR variable-selection procedure,
with statistical significance set at p < 0.05.

The results showed that most participants were male (82.4%), with a mean age of 38.4 + 7.2 years.
Alcohol consumers accounted for 62.2%, and 73.8% worked more than 8 hours per day. The prevalence of
having experienced a road traffic accident within the past 12 months was 33.0%. In the final model, alcohol
consumption (Adjusted OR 2.34, 95% CI: 1.27, 4.32) and working more than 8 hours per day (Adjusted OR
2.37,95% CI: 1.16, 4.84) were significantly associated with having experienced a road traffic accident. The
model showed poor discriminative ability (AUC = 0.635). The Population Attributable Fraction indicated
that eliminating alcohol consumption and controlling working hours simultaneously could potentially
prevent up to 70.9% of accidents in this population.

These findings indicate that alcohol consumption and prolonged working hours are modifiable risk
factors with substantial potential to reduce road traffic accidents among commercial motorcycle riders.
Relevant agencies should prioritize interventions to reduce alcohol-related risk behaviors and promote

appropriate working-hour limits among this informal worker population.

Keywords : Road traffic accidents, Commercial motorcycle drivers, Occupational health and safety
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Figure 1: Conceptual Framework of the Research
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Table 1: General Characteristics and Univariable Logistic Regression Analysis (n = 233)
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Table 2: Final Model from Multivariable Binary Logistic Regression Analysis (n = 233)
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Development of a Community Chronic Kidney Disease Prevention Model

through Network Partner Participation in Kae Dam District, Maha Sarakham Province
Peachlada Chammanee, M.D. (Preventive Medicine, Community Mental Health, Dip. Thai Board of Family Medicine)
Thitaporn Phutakhet, M.D. (Dip. Thai Board of Family Medicine)
Abstract

Chronic kidney disease (CKD) is closely linked to poorly controlled diabetes and hypertension in
many areas of Thailand. In Kae Dam District, Maha Sarakham Province, only 43.6% and 72.4% of diabetic
and hypertensive patients achieved good control, and only 55.97% of CKD patients achieved target eGFR
deceleration. This study aimed to examine the situation, develop, and evaluate a community-based CKD
prevention model through network-partner participation. An action research design following Kemmis and
McTaggart was conducted from October 2024 to September 2025 across three phases, with model
development completed through one PAOR cycle, using data from 110 network partners and Health Data
Center (HDC) records.

The partners developed the "KAEDAM Model," comprising six components and three projects
coordinated through the District Health Board. After implementation, service access rose from 85.6% to
98.5%, good glycemic and blood-pressure control increased to 49.6% and 80.0%, and target eGFR
deceleration rose to 63.77%. CIPP evaluation showed acceptance and contextual fit across all dimensions,
with sustainability reflected in a national award and institutionalization into the district development plan.

The model's key strength is its district-level governance mechanism integrating non-health sectors,
supporting its feasibility for strengthening CKD prevention through risk-factor control. However, the
before-after design without a comparison group limits causal conclusions. Studies with comparison groups

and longer follow-up are needed.

Keywords : Chronic Kidney Disease, Action Research, network partners
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Figure 1: Trends in eGFR Decline Slowing in CKD Stage 3-4 Patients, Kae Dam District, Maha Sarakham Province,
Fiscal Years 2022 — 2025

Source: Health Data Center (HDC), Ministry of Public Health - Aggregate data, no control group
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The effect of promoting family support program through LINE application on physical

activity adherence in persons with chronic obstructive pulmonary disease
Thanchanok Chotrasee, BNS.
Rapin Pholsuk, Ph.D.”
Abstract

Chronic obstructive pulmonary disease (COPD) limits physical activity and is linked to higher all-
cause mortality, yet most patients remain physically inactive. This quasi-experimental study compared
physical activity adherence between COPD patients receiving a family support promotion program via the
LINE application and those receiving usual nursing care. Participants were 48 patients aged 40 years and
older with GOLD stage 1-2 severity, purposively selected, matched by sex, age, and disease severity, and
allocated into experimental and control groups (n=24 each). The experimental group received a 6-week
program based on House's social support theory, covering emotional, informational, appraisal, and
instrumental support through LINE. Physical activity cooperation was measured using the Global Physical
Activity Questionnaire (GPAQ) and analyzed with descriptive statistics and independent t-tests.

Baseline physical activity did not differ between groups (292.50 vs 306.67 METs-min/week,
p=.315). After 6 weeks, the experimental group scored significantly higher than the control group (604.17
vs 348.33 METs-min/week; mean difference 255.84, 95% CI: 177.55, 334.13; t(46)=6.577, p<.001; Cohen's
d=1.90), shifting from insufficient to sufficient activity level, while the control group remained insufficient.

The family support program through LINE significantly improved physical activity adherence in
COPD patients, both statistically and clinically. Nurses may integrate it into usual care, with early family

preparation. Larger, multi-site studies with longer follow-up are recommended to confirm sustainability.

Keywords : Chronic Obstructive Pulmonary Disease, Physical Activity Adherence, Family support,

Social Support, LINE Application
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Figure 1: Conceptual Framework of the Study

4/16



oA o ) a o ' o o ! o & o o a
wavellsunsuduaumsmivayuvesnsoun s ladienandu dearus wilelumsinnssumenwveadiiiiuTsnlenganuiesa. Fugiinweas

2569;46(2):e17786.

a o d

Henuanm
giiduTsn COPD nineds yanaoiy
40 91018553 fiaseiluTsa copp
HazliANFUIT W3 13ATZAY GOLD 1-2
Tsunsumsaaasumsaiivayuves
aseunSulariuedndta¥u vureda
Tsunsuid3seannamnsenuafadiedu
guiiums 6 lanirulaiuelndmsy ive
dmuanudnielumsifenssuneneves
A128 COPD mudnenmveaaziyana
Mswervianndn@ vueda ng
Uiianiswerviavesnernialszinaaiin
aseuaguMslizitiuens Auuzihing lden
nsquanuied NMitenueINIsiisy uag
fuuziiiia liFesfanssumame
aNusmelumsmnanIsumeme
wineds mafgUaeddausauneununag
UYPUANINTTUNINE 3 HUIA (M I N3
Bune dunnms Tiswmganssuiiosiia)
pd1aAaIiinsmuuALianasTunenna Tadae

(18)

GPAQ™ furauilu MET-min/week Huiludn

J A A ya <Y aa
wilsaeiilnan 19AT12iA0a0a t-test

U

IS ada
ITIVEVIBIVEY

suluuumsIde

v Y
v A

a o I Ao X
ﬂ"li')ilﬂﬂi\iullluﬂ”liﬁlﬁ]ﬂﬂﬂ‘ﬂﬂﬂ’8\‘]
(Quasi-experimental research) HUUTDIN ’q U
TANANOULALHAINITNAADI (two-group

. ' Yo
pretest—posttest design) Tagn aunaasy "l ATy

5/16

Tdsunsumsduasumsaduayuain
aseunidiuladueUnandu naynqu
munulasumane1uanulng

sz insuazngualed

Uszmnslumsaninednlasunis

aa o I A A [
’Jui]ﬂﬂ’)’]lﬂuiiﬂ COPD 5282a9N NU1TU

]
a S

a A A li‘ ol
‘]J'ifﬂ'iﬂﬂﬁuﬂiiﬂﬁﬂ-ﬂﬂﬂ’qﬂﬂuliﬂiﬂ

(43

v A

v a 4
Ti\?WEﬂ‘]ﬂa(’]ﬁJQN ADNUUVLIICIIANTULNUN

v 9 Yy 1 A (= o Aa
ARLU Ifl@]l,!,ﬂ BINITIAIN 1%11@1ﬂ1‘5ﬂ1!i‘u1u 1

]
A @

POUTNHIUN AUFUTITZAD GOLD 1-2 919

=1

Y Y
40 Yyuly (iiorg 6o Jyulidoadinzuuu
TMSE 1n@) e1ueondonld Ufianeins la
Feauod UnINITUNMETIPENI 600 MET-
(=} A g [l
min/week lutinzMiluglassnae Tasunsy
1 o Y Y VA o @
oau W ledunad Jenden nszgniin) e1de
[ d' 4 o 1
agnudquanldlanld uazadaslods

d o A o w Y 1 1 a
inunanoonaemaains i ldsunsuaaasy
a A s A 9 '
AINTIUNMEDU UK NIToUADRGLA 1)
awsodfiamuldsunsunioaans luld
a [ J g’/ dy ] 9 @
w1 ddard feliliwudooudinaon

=4

MIANHN

MUIUVUIANGUAIDE 1A G*Power
#1151 one-tailed independent t-test 81984
ANRAYLAY SD UDININTTUNWNYHAINT
NAABII1N Xiang et al"'” (NGUNAAD
1408.44+361.78, NGNAIUAY 1146.32+321.55)
& Cohen’s d=.77 Myiua power = .80, ({=.05
lAvurangudledsnquas 22 au tiuiooas
10 ToaiunIsgynI1e 595 48 AU HLINGN

NAABILAZAIUAN NYUAY 24 AU TUYA WA

91g (=5 1) HazANUIULTIVIT5A



The effect of promoting family support program through LINE application on physical activity adherence in persons with chronic obstructive pulmonary disease. Chai

Med J 2026;46(2):¢17786.

I5AuuMIIdY

ATLUIUMIITE 1IN U 3 5202

2e
=he

[

a G 9 £
ITUSN 1 1IAFINNMINAA0I: HIVYNAIUN

1503910398 1A UD TATITINADAULNTTUNIT

a

a aw 4 3
i]iflﬁﬁﬁllﬂ']'iﬂ]i]flslulliz‘!‘]elﬂ Tsaneruratenil

LY

Y521 TUNINTTUNIINIINOUNITNAAD

(pretest) A28 GPAQ"Y 1ofANTBIRNNINT I

N194N19A1091 600 METs-min/week tag1i)u

9y X o 1 =
Poyanug I JVGAWINA 01g (=5 1) 1azanw

JUUTIv0e15A NouguaIngy
szazd 2 audunisnaass: nqu
aruguldsunsneruianuind ngunaaes

185uTdsunsuduasunisaivayuuoes

1
a

asouairu Tartiuewanduiuay (aay
uana1d31lu Table 1) I9o@aAIWAIUNTS
apunaudenw Tuiinlugie uaz3alonoa

sodai linugdneudinasallsunsy

Table 1: Comparison of Operational Processes Between the Experimental Group and the Control Group

d v
szidiu nguAILAN (Manenamnf) naunaaes (usunsueidlaineindngy)
weuien
v o aa 1 & Yn o
Aldmsqua wenunaszsnatnmniu wenna + ggualunsounss (Wumsin Inod196)
FOINN nunaatinamuia LINE OA, 38 lonea tazgile saunumsnunatnamuing

anud/szezna  ewseutislnd hidmuanseu
DA
1 o - o o )
onman Uszmiuerms auuzrims laen
° o v &
maguaaued Az i e
AINTTUNME

UNUIMATOUAT? vlliqﬁﬁWWuﬂUﬂUWﬂL%ﬂIﬂNﬁ%}N

' Y o ¢ a Y o ¢
davennu 3 asvdlani + 38 Tonoa 1 aTvddmd (<10
a1 A o L4
M) Aetied 6 dilan
ANUFIMWIZINIZA + NMTTURURINTTUNIMETIBYAND
AWNFOUMIATVAYUNIITIAN 4 ATUYD House"”
L4 1 1% a 1
(013w8l Yoyaumas ninens msilsziiunma)
] = Y =S Yo 1A s
Aumaes suanuwdow 30 wii Idsugliomme tazdl
UmmaiuayuAUR AN AN TNNIMEES

VoA
ABDLUDN

szazd 3 Uszifiumananaaes: WA
augaldsunsuludlaniii 7 Aaveilsziiin
AN e lumsiIRINITUNIINIEAIY
GPAQ™ (posttest) Tunadeandy uazlngu
naaedna ULV ssiuMsaiuayUNIg
Faau® iuAuiiens19doun AT UEIY
voelUsunsy (fidelity check) H1s@20ds

v v < 9y 1 Yo
HAaaWD NlaviadtnuvIaya ﬂquﬂ?ﬂﬂullﬂiu

il founz@nsi$hie LINE 0A FURINUNGY
NnAaDY
Tsupsumsaaadumsaivayuvensouns?
s laninetvaniy
TﬂiuﬂiuﬁﬁmmaﬁuT@ﬂﬂizﬂﬂﬁumﬁﬂ
MITUVAYUNNFIANVOI House"” ANTUNIT
aoliieq 6 daririulauelnandy 3

whumnelddgualuaseuairaivayudie

6/16



oA o ) a o ' o o ! o & o o a
wavellsunsuduaumsmivayuvesnsoun s ladienandu dearus wilelumsinnssumenwveadiiiiuTsnlenganuiesa. Fugiinweas

2569;46(2):e17786.

COPD 1¥ 1R 9nITUNMINIE0E1 NN AULAE

1] Y
ETRIRR ﬂi%ﬂﬂﬂﬁ)ﬁ]ﬂﬂigﬂﬂuﬂﬁ 4 vUnoU

aauanaliy Table 2

Table 2: Implementation Process of the Line Application-Based Family Support Promotion Program

Tunou ANND/3zEZIN POINY M5zaInY
FJ r
Lwsouanundon  AsuRed 30 i (u nudsoyana 1danwdiseadsa fanssumienie uazunum
usNANALIN) Aaua doums1¥au LINE OA weugiiouen
dmSudiheuazdgua
FJ Fl
2. dedonau 3 asvdlan LINE OA ieniaseuAqUMITENUTYY 4 A 1ua1y
o VA o 't a (10) s Y '
vy aoiiled 6 dilaw HUIAAYDY House"” (91518l Yoyav1a13
nine1ns mslsziugun) Ysuaiudiay
= a o o
malasulasnganssusieddam
FJ
a ' a [ 1% L4 A a, a o
3.Gammrdale 1 asvdlend lifu JaTenea aamuanuimh IdmUSayuamese
foa 10 W1 asrvdeutiuinmsaiuayuazn1m
Aanssunuamelugile
4. Tideyadoundy  derilonana LINEOA/38Te  ajiladudividaSunsangdnssy Uy
Talsunsu fAoa uwumsaiveyu Iminzauiuuaas s1e

in30ailenl ¥l unsisanaznsnsraaen
AUNN

1. HUUEOUDINNINTIUNIMEYIZAY
a1na (GPAQ) version 2 avumuIng"™: 3a
Pmnafnssunamenaznganssuiiosis
Tusen 7 Jufiduun ATOUAQN 4 A1 (N3

[ a

MU MIAUN HUNUIMS NeAnsTuiion
19) Jag@ouaINAINIUALTZE1IA1V0S
a o o F) Y
Aanssuszavihunarymiinly 3 auusn udd
I 1 [ [y
wdaadluaimasanu unaiax4 METs, Hilpx
) .
8 METs) 52011 UAUUY MET-min/week &4
I o J d' d' 9 [ U A
Wualsaemieanlgunuszavaiiusiniie
o A I oA o
Tumsiinenssuname uazituainiudn

a0A t-test (AIUNgAnsIULiivetielFuTsEOY

7/16

A 9 Y
anvaziug iy lusauluazuuuil)
v o A A o
wiadly 3 5TAVINEMTNTTUUT AD A1 (<600)
Y1UNa19 (600-2,999) nazga (=3,000) 19
v o & do Y )]
seaudilunamiaa (pretest) tag lnzuuu
a I Y] o @
Autlud sHadnENan (posttest)
AunIATe9le: alfun e Iner1u
msasdvaeululszsing Insuds Taraau
aeandedsznIegiszidy 88 A11-CVI .99
LLZ‘]%ﬁTﬂ’J"IZJLﬁENLL‘]J‘]J‘VIﬂﬁ’E)U“ET (Spearman’s
rho) .77
2. nuudsziiumsariuayunadan
(20) A A Y
L 1A509UBATIVABVANUATUDIUVBINIT
AutiuT1s5un3y (fidelity check) $149U 20 49

ATOUAQUAITAUVAYY 4 AIUAUUUIAAYDI



The effect of promoting family support program through LINE application on physical activity adherence in persons with chronic obstructive pulmonary disease. Chai

Med J 2026;46(2):¢17786.

House'""’ Likert scale 5 5¢AU 141anizngu
v
naaesvasdugallsunsy luledauls
P
HOaNS A319aaUANATIAIHeN TaY
AN3INWRA 5 U (CVI=.80) aznaaodlnu
' YA A

ngulndifes 30 au Tdaweavhvesnsounin

90
3. HUUNATIUANITTOMNANDIVDY

Ing (TMSE)?": 1¥aanssanizausuiow
L 9 Yt & < ¢ o
Wesduamizdiiong co Yyull iunusida

9 1 g’/ A 9 [ v A 1
iy luiRerdesdunadns 1s1e91ua)
anuli¥esar 68.5-82.0 AU UM T 0EAY
63.0-88.0 1Az AUC .72-.81 Tuggeeig lne

v v

4. uuutuNnteyadIuuAnanay

u Q

Q

Yoyagumw: Tuiindnvuzlszrinsuas
gquniwiald iNeusserenmdnbuzuay
ATIIAOUANVNYUINIVOIADINGUNOUNIT
naaod druldsunsuduaiumsaivayuves

[ ] o a o A A d‘ 9
aseuas L latuelwamdn (asolion 1y
1uN13NAADY) MIUNTATIVADVAIINATIAY

a

4 v a o
ton TaarnsanaaigaineIn (CVI=.80)

q

M3nTzHivona

L)

MIAATITHTBYAGTUINNMINTTAUU
anvuzdoyadIUYANALAZIOYAFYNINYDA
nguAlegmeanAns a1 laun anuduay
fovazdmiuamlsuuuutangy uagaunae
AUEIULEUUUATTIU HI01FIgIUNUND

1 Jd o 12 v 1 A
sgrInnle Inddmsuanisaeiiion aw
v
ANYAUZNITHINUIIVDITOYA DINUY

= 1 = [ 9 g

fSsumeuanumuneiuYeIvoyanu Iy

FEHINNGUNAADIUASNGUAIVANNOUITN

T5un51 A8aDA independent r-test SIMSUAD
1 A d‘ N .
udsaotiloananuailnd, Mann-Whitney U

9 o VA Ay A
test M5 uAmsaetito s lunanuaalng
1lag Pearson's chi-square test 130 Fisher's exact

[

[ v
test HFUAMUTHUVLLINGY INOBUTUIING

=) [

aeanquiiguanvuzIndifestunowdngnis
nAang

) [ % 1% 4 [ A

dmsuanlsHadnivan Ao AW
sawidelumsihnenssuniene (azuuu MET-

X 2 o ' 4
min/week 910 GPAQ Fududulsaeiiioq)
ya o 9 dy 9 ' Y aacd
Aidensdvdoudeanauilosdunenldanan
#78 Shapiro-Wilk test 115U sHNUNA
118¢ Levene's test 7115 UAMMAUYDIAIY
1 [ 1 I
uisdsauszninengu wondeyaiu e
9 tg Y [ 1 =3 Y aan
doanaudosauainaln W ldananlunis
Jinsziide TasnlSeuisuaunsazuuuney
@ Yo ! Yy

waznaslasullsunsunmelungunanonie
paired t-test iodunatu Tuumslasuuia
Fawssaul uazifFeueuanundeazuuu
MINAINITNAADITLHINNGUNAABIALNGN
muqu@faa independent t-test HULNINAYD

9 w

(one-tailed) MWUATEAVUBAIAYNNADAN .05
WaN13IY

AnHANINAILLIWAZANNNLVIMNINOUMS
NAARa
NRUAIBEIINT 48 AL AILINUIANITAR
9 A o Yo o 1
Wanivua waz I8sumsIugand 01g

=5 1) nazszAuANNIULIIvDITIA NOUGY

8/16



oA o ) a o ' o o ! o & o o a
wavellsunsuduaumsmivayuvesnsoun s ladienandu dearus wilelumsinnssumenwveadiiiiuTsnlenganuiesa. Fugiinweas

2569;46(2):e17786.

[WNguNAADILAZ NUAILAY NGNAY 24 AU
oA o J 1 Y
aapaszozIaIduiumMs 6 dlad lunug
2
DOUAI0DNIINNITANHINIADINGN V9
Y
ANTIEHAOYANTUN 48 AU (BRTINTAAAIY
F%
Jouaz 100)
A ~ = 9 1
WorfSeumsudeyadiuyananay
Y
doyagunn numsaeangu luuanaieiu
Tunndauils (p>.05) IsuAINVITZAVANY
saudelunmisiinenssuniamenaunis

NABOY FINQUNAADITIAUNAY 292.50 METs-

min/week (SD = 99.18) hagNguAIUA YN
A1NAE 306.67 METs-min/week (SD = 102.60)
linanannuedeiivednynedna (1(46) = -
0.486,p =.315, Cohen's d =-0.14, 95%CI HaA 19
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Table 3: Personal and Health Characteristics of the Study Participants

v ) NgUAILAN  NGUNARDY
YoyaaIHyAnALAZTRNATUNIN p-value
(n=24) (n=24)

91¢ (1)), Mean + SD 7404627 73.92+539 0.941
WA, n (%) 19 (79.2) 19 (79.2) 1.000
ADUMNANTEE, 1 (%) 16 (66.7) 20(83.3) 0.182
MsAnETEALYsTaNANET, n (%) 21(87.5) 19 (79.2) 0.597
DNTWABATNTTY, n (%) 8(33.3) 7(29.2) 0.561
as/Fan Lﬂuﬁauaﬁﬁﬂ, n (%) 14 (58.3) 14 (58.3) 1.000
510'1&1m 0 <5,000 LAREY, n (%) 17 (70.8) 18 (75.0) 1.000
Lﬁﬂﬁmmaﬂaaaﬁué’a, n (%) 18 (75.0) 17 (70.8) 0.803
AU, n (%) 18 (75.0) 18 (75.0) 0.391
ﬁuwmnﬁquuw‘% (pack-years), Median (Wdonde lng)* 25.00 (40) 35.00 (31) 0.129
Tiieenmdame, n (%) 21(87.5) 22(91.7) 1.000
FZAUAMNIULIIVDIT5A GOLD 2, n (%) 23 (95.8) 23 (95.8) 1.000
szpznmitIdsumsIiiasolsn (), Median (Rdoade Ind)* 5.00 (7) 6.50 (7) 0.473
mMRC 5261 1, n (%) 12 (50.0) 8(33.3) 0.344
11sasaw =3 150, n (%) 10 (41.7) 4(16.7) 0.183
Ienaninane, n (%) 16 (66.7) 15 (62.5) 0.763
mmﬁmﬂ%’mwugmﬁuiu | @01 (A1), Median (dond0 Ind)* 0.00 (3) 2.00 (3) 0.225

*Numbers in parentheses represent the interquartile range width (Q3 - Q1)
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Table 4: Within- and Between-group Comparison of Physical Activity Adherence (METs-min/week) with Effect Size and

95% Confidence Interval

” Mean p- Cohen's
msfSeuiey Mean (S.D.) 95% CI df t
difference value d

Melungu (paired t-test)
NYUAIUAN HA-NOU 34833 (156.81) vs

41.66 -12.64, 95.96 23 1.587 .063 0.32
(n=24) 306.67 (102.60)
NGUNAABY NA-NBY  604.17 (108.26) vs

311.67  271.60,351.74 23 16089 <001  3.28
(n=24) 292.50 (99.18)
5241319083 (independent t-test):HAANEHAN
ADUAITNARDY 292.50 (99.18) vs

-14.17 -72.80, 44.46 46 -0.486 315 -0.14
(NAQDI — AIUAY) 306.67 (102.60)
HAINITNARDY 604.17 (108.26) vs

255.84 177.55,334.13 46 6577 <001  1.90

(NAADY - MUAN)* 348.33 (156.81)

* Primary hypothesis testing of the research (one-tailed independent t-test); Cohen's d was calculated from pooled S.D. for

between-group comparisons, and Cohen's dz (t/\/n) for within-group comparisons.
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Determination of Heavy Metal Contaminants (Pb, Cd, Hg) in Spirulina Dietary

Supplements Available in the Thai Online Market
Pariwat Surasirianan, M.BA"

#

Thanawat Wattanaset, M.D. '
ABSTRACT

This cross-sectional analytical descriptive study aimed to survey and analyze the contamination of
heavy metals-lead (Pb), cadmium (Cd), and mercury (Hg) in spirulina dietary supplements sold through
online platforms in Thailand. Because spirulina readily absorbs and bioaccumulates heavy metals from its
culture environment, contaminated products may pose a health risk to consumers when quality control
across the production chain is inadequate. A purposive sample of 10 branded products was selected from e-
commerce platforms, comprising 7 domestic and 3 imported items, and covering three product forms (tablet,
capsule, and powder). Heavy metal concentrations were determined using Inductively Coupled Plasma
Mass Spectrometry (ICP-MS) and compared with the maximum limits set by the Notification of the Ministry
of Public Health (No. 414).

The results showed that 80% of the products exceeded the lead standard. Domestic products
contained a mean lead concentration of 0.161+0.150 mg/kg, while imported products contained
0.194+0.111 mg/kg. Capsule-form products showed the highest mean lead level and failed the standard in
all samples, whereas powder-form products showed the lowest mean level. Cadmium was detected in some
samples but remained within the safety limit, and mercury was not detected in any sample. Notably, products
bearing international certifications such as USFDA and Organic still exceeded the lead limit.

These findings indicate that spirulina dietary supplements sold online in Thailand continue to pose
a considerable risk of lead contamination, particularly capsule-form and imported products, and that
international certification marks do not necessarily guarantee safety from heavy metals. Continuous
surveillance and targeted random inspection of these higher-risk product groups are therefore recommended
to protect consumer safety in the long term.

Keywords : Spirulina, Heavy metals, Lead, Cadmium, Mercury
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5189L108ALAAIAG Table 2

Table 2: General Information of the Studied Spirulina Dietary Supplement Products (n = 10)

anyoe

N m)  Zewaz (%)

sununan foun
wiiaufia (Tablet)
wiauailga (Capsule)
¥UAN (Powder)
UHAINAR
wanmelulszima
Wudmnanlszma (eemaside 3@ nly)*

MK WIN/HUIE)

3 300
4 40.0
3 300

7 70.0
3 300

%29 199-930

Note: Each country has one imported product sample
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518aL108ALAAIAY Table 3

Table 3: Mean Heavy Metal Content in Spirulina Dietary Supplement Products Classified by Country of Origin Compared

to Standard Criteria (mg/kg)

\J a Pb 1 J Cd ] 1
uviaINan n %991 Pb 2971 Cd Hg
(Mean+ S.D.) (Mean £+ S.D.)
Tutlszmet 7 0.161+0.150 0.169-0.416 0.025+0.024 0.033- ND
0.056
v 3 01940111  0.210-0.296 ND - ND
mmcﬁmmgm (sgmea 414) - <0.050 - <0.300 - <0.002

Note: ND = Not Detected; The range is calculated only from samples with detected amounts higher than the LOD.

wan13ns M zlsnalanzniindwun
a (Y3 d
mugluuunaaiun
' < a < =
nquiluuie (n=3) IA1neNIRaY
0.183+0.160 mg/kg H1UIAUH 1 A20819 (T1)

pazlidutnasl 2@10619 (T2, T3) nqu

4

slunvualga (n=4) Neraznunasgagan
0.21940.144 mg/kg ua e lUAIUINU AN 4

3 dunguzduuuEg (n=3) UA1azn?

19a9 0.095+0.106 mg/kg HAUIAAUDN 1

a

Be

1981

48
nagd
#19819 (P1) uaz lur1unus 2 §19819 (P2,

P3) aadaely Figure 1

040 ’V.Em\v.ﬁ.:-r-: = ARAsILREagaan (UTsnae 414: 0.050 mgkg)
0219

0.183
0.354

=
@
=1

025

Yrurumefaiadis (mg/kg)

o2
=

0.05

0.00

Uiuana=fadu (Mean £ SD) tundndumiddunimisamsnalgiug
FauunniugunuuninAusiuazuwawin Wisuisusunusiuinsgiu

s JUluLLAgA SUlititing uinTuvseve
" (Tablet) (Capsule) (Powder) (Domestic)
n=3 n=4 n=3 n=7

Figure 1: Lead Content (Mean = S.D.)
in Spirulina Dietary Supplement Products
Classified by Product Form and Country of

Origin Compared to the Standard

i
(Imported)
n=3
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Table 4: Summary of Evaluation Results According to Standard Criteria Classified by Product Form and Country of Origin

ngu n Moo (%) ldwoaein %) aunguindlaiim

guuuuia (Tablet) 3 1(33.3) 2(66.7) Pb

siuvnunega (Capsule) 4 0(0.0) 4(100.0) Pb

JUUVVHI (Powder) 3 1(33.3) 2(66.7) Pb

wanluilszme 7 2 (28.6) 5(71.4) Pb

v 3 0(0.0) 3 (100.0) Pb
saanun 10 2(20.0) 8 (80.0) Pb

aflnenazazma honaziivladafiga SuiudoyaduTows

MIARAMSANEIANY WAASaTaT Y
omsamsvalsdunismieiugeana
vou'laludszma lnefisasinsuilon
mﬁazﬁummgmqﬁa%’aﬂaz 80 41W1TD
aﬁﬂﬁmmzﬁuﬁumfﬂuﬂimﬁut’?ﬁmﬂﬁ'ﬁﬁ:

wam‘smnnnﬂuﬁ]au“luﬂmmau"laﬁ“lm

v
=t

= 2 g & =
asanuIthtuvidalunisdnyif
asrvdalSualaneminlundadauaia’llsa

d‘ o ] [ Jd A ad
YINIHUIHIULNaa WS uDAD N T BV
TneTasase Fanna19919UIT8UIUITIAN

] é 1 [~ o (] 9 9 =

AuFsdIu Ingiinualedwaniuailan
< - 1 a [ I'd 1
M 1" pswuwaasamneseeaz 80 la

] ' o ] A Y a Y =K
mummmmm“lu%qmm@uﬂm"lmmmm

8/13

ATaNuRUaInazasslssfud sy

wisnumnuguaves lnelasmmng

¥
&

a v Jd J %
sunvuwansaumiinaneszaumstuilon
Han1sAnINUIInguualgalian
ATNUNAOFIGA (0.219:0.144 mg/kg) taz 14
Y v
HUNaIiNna 4 d1eg19 Goesaz 100) VULNNYY
S 1 = o Y
HINARAEAIgA (0.095+0.106 mg/ke) U

4 g 4 (4 = 1
ﬂ‘L!‘W‘U‘Llﬁﬁlﬂﬂaﬂ\iﬂllﬂ?iﬁﬂy"laWi:fﬂﬂlu

a Jd A

paanmAasueImsayulnsnguezualIn

ISP

nuinuwaasusisiadauazuailyaiia

[

AZNIZINININQAADNI 03UV VHIDE1T

e

v Y
=KX A

95105z uIUNsuligl
¥ Hq 9

oy Msvugl msvssyuaiaa uazYagnly)

q

Had1Aun19a0a

bg

a

I 1 cg A a A [
Wuurasd udouwmuanuenilenIngay

a



msdsnSmamsiuileuTangmin azia uaadion Usen Tundasasliaduonsamsioa lzaun fsnnhesemseoularlulsemeIne. Fogiinsais

2569;46(2):¢17792.

Yo (15 ¥ 1 3 A

3’4 Y == I
aaauY doaunuivdaiulssaunainise
ilgderauonuzFaljianivdecld fe
mMstanaNuIuIalunIsaIugua 1IN
Y
mwziugeunlsgluazussysuat lilsiioa
Y
INRAVAIHMIININY
w Yo %
mssusesmnasgiuanalailasulszduanu
Jasasaainlaviziin
A A a [ o o 9 =&
mhaulvnenaasmanindinnlyasa

@

v
idadnyal5 70913 08. USFDA 1182 Organic

v
o a

§9R9A51INVA A AR UNNIATFIU INY
] =1 @ a [ I = [
FUASINVHAAN UM IUUTLNANTATITVT 04
= (BN}
g1a1a GMP taz HACCP asudu ngalisu
IARIFUAY T2RoUIINIATTIUMTTUTO
Y
ariyududiugueuienisnaanas
NTZVIUNITVINAIINITAIVAY Tarenln
X A
Tasase Fududadununmmeninudile
Y a o d' o d' v
vo3qU5 Tnan ldfdnideuTesnsisuses
] @ I <
ananuaNulasanslaesiu uaziluilsuay
a Lﬁ' d' J Y
wau Teurenauisodearsaeaisisas 1d
819%FAU
a [y d o Y 4 (Y] v a (Y] d
wanHauniuililalasanundiwandaanly
szina
= J a [ d o 9 [
HANSANKINUIIHAAN R4 T3
] IR Y Y ] 1
Anainasesas 100 3 11 3 §29819) gan
a [ o d‘ (BN} SY
waanua lulszmean luinunasisosay 71.4
o ' ) Ly A
(5 11 7 979619) VoAUNVUNNIEANUFO VD
9y a A o A ' a [ d o Y
AusTaanunisedinaasaaniiidgiain
[ = [ 1 a % o
alszmaianuasansganiiwansuan lu
YsZINA 1Az AOANADINDIT1891UAIFADIN

U { é‘
glsdaziueanuazglslnnunisduilon

Tangminluwdaduaialusduniduguiu®
S 3 A 4 4
D3adulszaunawisalddemsiveaing

v Y 19 a Y a3 o
ANuasziniundus Ina ldedaiiimin
mInsavlinulsenlunndleda

] 9 1 @ ] =

m3 hinulsenuifuadiodiuden

a 9 a U
amnsnesglannsssumnavesavsea il
a = dy aol A '
samguwizidodluszumivavuun ld
A @ 1 ' v J
e Teanunaa Igemsnangiadwiunmas

a [

v a ' 4
graunanueuunalson A INHARNUN

Y

' H k4
ayulnsunna luddsnanuilsenduilouls

a L d'(16) y 9 2 g 3 a
nauluuenun ﬂ]@ﬂuWUHLﬂu%qﬂLﬂNHN

D.

vanvednuITenausal¥deasaiuaw
[ <3 1 %
Yasassmmizlsziauilson’ld arug iy
9 ao’ 1 ] 9 1 ]
madug1 li'ldnuieanuindasassan
Tavzminyiindulagsiu
BAAINANEIAININNATF IV AN TIDINLD T 08
a2 40 VDIAIVEN
wimuaalsunndledisdaogIuinas
Uaoans (<0.300 mg/kg) an15asaanylu 4
910 10 f19819 AOANRDINVITIBIIUI AULAY
y H =) =)
i lasvonsnannileveslaniamainyas
I 1 o a = ~ o
WunvassutdauaadeunnuldnalaTune
' A X (16) Tt
gazanstemmiziaes " Usziautimung
o [ o I 9 a o
drusuinavetudarauonuziFudiszda
1 I~ =y = [
5282817 V1PN NUTTAUANNITIURIUNAY
< J ~ =1 ] A A a
Fuiluyuuosiauganazinnuuurenod

%15

9/13



Determination of Heavy Metal Contaminants (Pb, Cd, Hg) in Spirulina Dietary Supplements Available in the Thai Online Market. Chai Med J 2026;46(2):¢17792.

Y o (Y4

Yoyanugwamnydmsumshszugagnly
A I =2 a )
iosnniumsdnsugadisanlu

a d =2 ;&

viunaataeou lailne nanisAnuIiidg
& 4 w

annsalniudoyaiuguaivayunisd

52 UFITNUOINUIGNIUAITITUFUUAL

praaiasmsIsugulszsmyiuluszay

tg A Yy o

Wunldlaoass Tastanizlunmisdivua

J { A o J
whvwemsguasiv T indasusigduoy

a 1Y Jd o P o w =
uatganazmaasuaiuduiudriduusn a9

a wad‘w Y

< a 1
Wudorguodal jrianivdelduazuanais

nveraueuuzna lUlunuidednyuy

1NN
YOINNAVBINFIVY
= g‘/ dy Id =* A o
MIANEIATI UMTANEUTFIF1T 9

Acly A

(Exploratory Study) 1190151800 nquaA10819

o % 1 L2X A9 o o Y
HUVDIZIIIUIY 10 A29819 JUVDI1NAATY
VUIAAID AL BIUIINTO D UTIADA 1

a [ 4 a 3’1 d‘ o ]
naanmaialdsauinenuansiviielu
9 = = =
fivenaialne manisAn1danlIsannly
1] a 4 zgl Y 1
anpaemMsUssivanIuNITalloIauNINNI

Y a a dy =2
ﬂ?iﬁ?ﬂ@]\‘]@ﬂl%\‘]ﬂﬁgﬂﬂﬂi UDNVINU NITANEN

E4
1

= 9 o I @
Hyaimmnzmsasiaialsua Tangminlu

@ d o ] A o 1 a
waadandnuiagnaediniiessaly

9 a

Yo A 9 @
NoINaIN f.u”lﬂmmumi@]snﬁemauﬂau"lﬂ
A e %‘
G AUNIZIREY AUNININ HIONTTUIUNT
a 9 1 = 1
Naﬁﬂlﬂ\iﬁﬂigﬂﬂﬂﬂ"lilmﬂgﬁWﬂ ﬁNUhJﬁUﬂiﬂ

o a dy 9 1 1 o
seyyaduidavesmsduilouldodiauida

v
3’/ = 1 <

N9 MIFUNVAIDEIIA UL UAIT IUBIUIAT

a

= a =R
1A (W.A. 2568) HAN1TATIVILATIZH D

1 Y
ﬁg‘l’gll’fJUﬁﬂ"Il!ﬂWiﬂi a ¥4 NANE UNITY

o1 liemnsoaztounnuiuuilsvosqunin
a 1% I a A 4
Wﬂ@lﬂm“ﬂﬁﬂ‘hiﬂﬂﬂWiNﬂﬁWiﬂﬂ@ﬂWﬁ‘lﬂ

asilwa

e

msdrsndSuiumsduiouves
o = a o s a
aznd unaiiey azilsen lunaasuaiiasy
pIsa M ed llgaundimineiuyeang
d ° % ]
pou lailulszimalneduiu 108708619
1 a 1% ISR Y a A v a
WuNWARNUNDITEaz 80 N1lTumaznuny
NURNIATFIUAINYTENIANTENT
ATV (RITUN 414 WA, 2563) TAgWUDAT
(] 4 a [ J
s hidunaaigagalundadusigluny
a o d o 9 A =
updganaznanduniudl vaiznunaion
asrvnylunrediediauadioglunaa
4
Yasane naz ldwunisdudleuveslsenas
@ [} Ao a @ I A
lunnaredis Mihdunafe naaduNnliag

[

UIININITFIUAING 1%¥U USFDA Llag Organic

3
3 o 4 a S 1 = Y
NYIAIATIINUASHUNUINUNLIYUIAYIND

a o S o 1 @
pannmaing 1l azdouiimsiuseaunnasgiu
aanan li'ldaseunqumsaruauTangwniin

=2 Z dyd < v a
Tasase vamsAn¥IAT U urang1IUE

v 4 d‘dy Y 3 1 a o J a
Yszindgausnny i umaaduaas

a A o ' L4
psd llgaundmerusesniseou lail
Tudszimalnedanalinnuidoageaonis

& - o o A
Juwdouazni sududoyadiagnaiuise

o

il Feivayumsifhsziwazmsquasos

Y a ' A A 9 Y ~
WlliTﬂﬂsu@QWU?UQWHV‘Lﬂﬂ?ﬂJ@Q%ﬂ@UWQM

U

a @

¥ Y
NANNFADUTIVY

10/13



msdsnSmamsiuileuTangmin azia uaadion Usen Tundasasliaduonsamsioa lzaun fsnnhesemseoularlulsemeIne. Fogiinsais

2569;46(2):¢17792.

YDA UL

VOITUBUUZAIUAIFITUTUIAZNITANATO

u3lan

e

NUIgUNNEIT09 19U F11Tnau
AUSNITUMITDIMITUAZET ATAIHUA TS
a2 ] I U é
asaevlsuialavzvindluaiuniaves
madse Tamansaaias ue 1K1 NS MUeH 1Y
[] 4 ] 1 A Y
¥pan190oulariod1anetiios Tasld
o o I o W @ a o '
anudnyudauusniunaasungluny
a o so Y = o '
uatlyanaznann i ud FanuoasIng
\ ¢ = 1 . )
Aunusigegalumsaneil uaz liaasldms
=1 [ Id =
finsfuseanaspuanailunaaifelu
¥ Y
mMsoniumMsguasan 1o 1AHamMsANEIFN
[ [ U ] Yo (%
as15useananaid luldsulseduaiiy
o o 2
Pasansainlavzniinlaensea UeNIN AT

1
A Y

domrsanuiundus Inaldidrleasenuin

a [

naadusiudhildtianulasadeginii

pansas lulszimenaue 1

ToraueUzMUM5IVE U UIAN
A25V810YUIAGIDEIIUAZATO LAY

¥OANMNIHUDUN AL (¥ ez

=1

¥ a o A Y !
TTURAANUNTUNIN ma“lw”lmauammmm

U

v X

1o ureana lddinmsiuaaialdnieayu

Q

=} = 9 [ Y 1 cﬂ’
arstimsdanydeundu llduiaumiziea
a [ J
waznszuIumsulsglvesnanduaiziluny
d‘ o a
undyalasmniz iioszyyannilavednis
A o ' ) = a
Yuilounznledruwiug uaznisinsaaay
a @ s A A 12
AIIvABUNAAA N NNUATITUTB

WasgILanaog A naue 1elszitiuauy

AOANRDITLNINMTTUTOINIATTIUATAY

asasedu Taveminluszezed

Y A % a a v
YONDITAUINUIIYTITHNT IV
Ta5ans39e lasuUAITNIITUILAY
fusesnuatosssumidne luuysduuuau
NG (Exemption review) NAMULNITIUNIT

a

3osssumaIse luuypdueauninedegne

=1

aiad tau DPUHREC 0412/2568 a37ui 4
FUIAN 2568
PnAnssulsema

ﬂJE)ﬂJE)‘]JW‘iZﬂﬂl ﬂi.uWﬂlLWﬂg‘ﬁ’iim’iﬁ
o o s (=R a s
FAUNATHY 010130NUTnEIETUNUT a1

A

Iemsvzasotazluyquan unIneay

giny auawazilse TemisuRannaisiwus

Y
=S [ % o

@ g < A
AVUVU M'Ji]stUElNﬂﬂlﬂulﬂﬁﬂﬂllﬁﬂﬂﬂﬂ"mﬂﬁmﬂl

o

nanfidenanngd Aiwszaa uaznanuid
v

daumivayulumsanyniail
% a
ONA13I91903

1. Habib MA, Parvin M, Huntington TC, Hasan
MR. A review on culture, production and use
of spirulina as food for humans and feeds for
domestic animals and fish. [Internet]. 2008.
[cited 2026 April 8]. Available from:

https://www.fao.org/4/i0424¢/10424e.pdf

11/13



Finamore A, Palmery M, Bensehaila S,
Peluso I. Antioxidant, immunomodulating,
and microbial-modulating activities of the
sustainable and ecofriendly spirulina. Oxid
Med Cell Longev 2017;2017:3247528.

DOI:10.1155/2017/3247528

Khan Z, Bhadouria P, Bisen PS. Nutritional
and therapeutic potential of Spirulina. Curr
Pharm Biotechnol 2005;6(5):373-9.

DOI:10.2174/138920105774370607

Belay A. The potential application of
Spirulina (Arthrospira) as a nutritional and
therapeutic supplement in health
management. ] Am Nutraceutical Assoc
2002;5(2):26-48.

Chojnacka K, Chojnacki A, Gérecka H.
Biosorption of Cr3+, Cd2+ and Cu2+ ions
by blue-green algae Spirulina sp.: kinetics,
equilibrium and the mechanism of the
process. Chemosphere 2005;59(1):75-84.

DOI:10.1016/j.chemosphere.2004.10.005

Mehta SK, Gaur JP. Use of algae for
removing heavy metal ions from wastewater:
progress and prospects. Crit Rev Biotechnol
2005;25(3):113-52.

DOI:10.1080/07388550500248571

Bhattacharya S. The role of Spirulina
(Arthrospira) in the mitigation of heavy-

metal toxicity: an appraisal. J Environ Pathol

10.

11.

12/13

Determination of Heavy Metal Contaminants (Pb, Cd, Hg) in Spirulina Dietary Supplements Available in the Thai Online Market. Chai Med J 2026;46(2):¢17792.

Toxicol Oncol 2020;39(2):149-57.

DOI:10.1615/JEnvironPatholToxicolOncol.2

020034375

Al-Dhabi NA. Heavy metal analysis in
commercial Spirulina products for human
consumption. Saudi J Biol Sci
2013;20(4):383-8.

DOI:10.1016/].sjbs.2013.04.006

Sochacka M, Koézka B, Kurek E,
Giebultowicz J. Spirulina and Chlorella
dietary supplements—are they a source
solely of valuable nutrients?. Int J] Mol Sci
2025;26(21):10468.

DOI:10.3390/ijms262110468

Rubio C, Dominik-Jakubiec M, Paz S,
Gutiérrez AJ, Gonzalez-Weller D, Hardisson
A. Dietary exposure to trace elements (B,
Ba, Li, Ni, Sr, and V) and toxic metals (Al,
Cd, and Pb) from the consumption of
commercial preparations of Spirulina
platensis. Environ Sci Pollut Res Int
2021;28(17):22146-55.
DOI:10.1007/s11356-020-12260-3

Allied Market Research. Spirulina market
size, share, competitive landscape and trend
analysis report. [Internet]. 2025. [cited 2026
May 12]. Available from:

https://www.alliedmarketresearch.com/spirul

ina-market



msdsnSmamsiuileuTangmin azia uaadion Usen Tundasasliaduonsamsioa lzaun fsnnhesemseoularlulsemeIne. Fogiinsais

2569;46(2):¢17792.

12.

13.

NIENTNEATIIUGY. UIzMANTENTIN
AT UGY (RUUN 414) W.A. 2563 (509

A 2 a s
omisiNasdwen. [Dumesiial. 2563.
[Aufuiile 8 ww1eu 2569]. 1W1da lda1n:

https://food.fda.moph.go.th/food-

law/announ-moph-414/

]
v AA

Ni A nAs. maany el

v o Jo Aa oA Y Y
ANuAiLEIUMIU TR NUAIUgUATE
AUS TnATBIT Y VoI ddNns
mssagulizd i a.aouais o.
ABUANT 3.¥8N. Fanuwas
2565;42(1):26-34.

https://thaidj.org/index.php/CMJ/article/view

/12078

14.

15.

13/13

JasiNska-Balwierz A, Krypel P,
Swisl'owski P, Rajfur M, Balwierz R,
Octhzan-Siodl'ak W. Heavy metal
contamination in adaptogenic herbal dietary
supplements: experimental, assessment and
regulatory safety perspectives. Biology
(Basel) 2025;14(11):1479.

DOI:10.3390/biology14111479

Luo L, Wang B, Jiang J, Fitzgerald M,
Huang Q, Yu Z, et al. Heavy metal
contaminations in herbal medicines:
determination, comprehensive risk
assessments, and solutions. Front Pharmacol
2021;11:595335.

DOI:10.3389/fphar.2020.595335




s 4
maangiiuunisdansesdihotaTsaluiuiivo Sadoun, Foginwdis 2569:46(2):c17839.

e17839

w W

% U v % &’ d'
ﬂ]‘i‘Wﬁl‘H131]!!‘]J‘Uﬂ1§ﬂﬂﬂﬁ?NQTJJﬂ]miﬁﬂeluwuﬂ%\‘lﬂ?ﬂ‘lm‘lﬂﬂ

o a o *]

quUA AUNTNY, T
asynn yaylson, we.y.”
UNAALD

@ v g 9o w [ {a a { '
Jalsaduiludymensisuguding wazssuuaansoanidtion 7 nquidede s luaseungy

e

[ [

fihoiiudese shlddiheswanunndigszuuie Tsagnay ms3seiiselifaguszaafifioTiasz
ﬁﬂymzmm;j"ﬂaﬂﬁ”miiﬂﬂtjnuaﬂﬁﬂmmjm%m (Walk-in) Wa1131)1101) TB Screening Chainat Model
sazdavhamgiumslszdulszaniaa Wumsisodal§iamsuuniaiusma 11995909 Kemmis
118 McTaggart Ysamsaudiaindeyanziboudireszaudia 763 510 Tevilszana 2566-
2568) M3d13798198 Walk-in 15adn 40 5168 wazmsdunmwalidmihiiensisagy 13 510 1u 3 szdy
VIS IRz veyaF/Tunad0adABanssaiun Chi-square, Cochran-Armitage trend LA exact

1 a a j’
binomial test @IuToyaFInanmlFNsIATIZHIToN
1 1 a I [l 3’, I 1 1 { { VA
Ailengu Walk-in Aailudosaz 60.7 vesdihensnua nazilunrasnsyon lngige Tasll

a

o 1 1 1 =) 1 U 1 é‘ L %
mmu;j’ﬂamawzmﬂmnmmqﬂuuam 1.49 1 uddaaumsnuae luaenu Gesay 65.0 ey

71 67.3, p = 0.509) @u lnajiumee Govay 75.4) fgeeny (nae 57.2 1) anuziasygn lisesd

]
¥ o o [

= %’ v A AAa = 9 é 1 1Y a 1 = o
HAgHUINUNAINT DATINITITYTINGIDITYAY 15.6 %Qgﬁﬂ’ﬂlﬂﬂ’iM1U§$ﬂﬂ‘]§1¢l®ﬂ1\1huﬂﬁ1ﬂﬂl

o

a I a o 1 1a 1 { v J <
(p < 0.001) M3AATIHIFIAMN N 1A 4 Tundn (Yo Tuitdemnguides, Joyamondiu, onassoiily

A A A Y Y a o 1 o Yy 1 A A o =
ﬂﬂlﬂaﬂu Llﬂglﬂiﬂﬂuﬂiﬂfq@ﬁliﬂ) uwggﬂllﬂﬂﬁwulﬁwqﬂﬂﬂ hlﬂl!:ﬂ IATOINDAANTOIAITUITIIURNIY
P

= 4 a 9 ¥ A o yqg A A
VIUN NITBNWLIINT INDNIBIFN U,ﬁgﬂTi‘]alliilﬂﬂﬁ“U’t)yjﬁU],’i‘i@ﬂﬁ@ mamgﬂ!,mu"lﬂmﬂam“lﬂuwuw

@

s numgulszidivlszaninania ldvie laun anunseunqumsaanseusagn 3,119 510 910

mssanenssy 21 ade amwftanelovesdFunsmseglusedumn (4.13 = 0.62) nazveudmiiiod

Tusedumnniiga 4.54 + 0.55) dausanmasunudihenelwiegssniumsdanuguduna
flownguideanasgiiissesiafie liifisane gﬂzmuﬁﬁmm%ugﬂﬁﬂuﬂszmuﬁﬁﬁmiﬁ”ﬂ

N3890INMTAATUgMsAuNnUTna LI UnANuEs RIS ¢ uazINE AuAEN 1T VI IRAITS

u Ty

o [

fdne : nisnansosiaulsn, maenwsdnsiendegn, ngquuenilo1unguides, n1319013

YQuamMsuuuTaIuIIW, JHIaFeum

UNINMIANTITUGUENNYMINAY NN TITUGVINIATEUIM

WA TN YNT ANINNUATITUGVIINIATEUIN

o a ¥ a1 A o . . N X
‘é’ﬂszwuﬁmimﬂﬂ: TAUA ATUUTNY, e-mail: giggox9999@gmail.com

d9i5049: 21 UQUIBU 2569

1/16 uflu: 11 nsngiaw 2569

wad A d
AUNAANNIN: 14 NINYIAY




The Developing a Tuberculosis Screening Model in Chai Nat Province. Chai Med J 2026;46(2):¢17839.

The Developing a Tuberculosis Screening Model in Chai Nat Province
Santi Dannirapai, BP.H'
Saranya Boonmeerod, BN.S.”
Abstract

Tuberculosis (TB) remains a major public health problem, and screening based on the standard
seven-risk-group definition may miss true cases, so that many patients enter care only after the disease has
advanced. This study aimed to analyze the characteristics of TB patients outside the risk-group definition
(Walk-in), to develop the TB Screening Chainat Model, and to establish an effectiveness baseline. Using
participatory action research following the Kemmis and McTaggart cycle, it triangulated provincial
registry data on 763 patients (fiscal years 2566-2568), an in-depth survey of 40 Walk-in patients, and
interviews with 13 health staff across three service levels. Quantitative data were analyzed with
descriptive statistics, chi-square, Cochran-Armitage trend, and exact binomial tests; qualitative data used
content analysis.

Walk-in patients comprised 60.7% of all cases and represented the largest infectious reservoir,
with 1.49 times more sputum-positive cases in absolute number than the in-definition group, although the
positivity rate did not differ (65.0% vs 67.3%, p = 0.509). They were predominantly male (75.4%), elderly
(mean 57.2 years), of low socioeconomic status, and underweight. Their mortality reached 15.6%,
significantly exceeding the national target (p < 0.001). Content analysis yielded four themes (risk-
definition gaps, data silos, X-ray as a game changer, and a practical tool), producing a model built on three
pillars: a context-specific risk checklist, proactive chest radiography, and seamless data integration. When
piloted in the target districts, measured baseline effectiveness indicators showed 3,119 proactive
screenings across 21 events, high satisfaction among service recipients (4.13 £ 0.62) and staff (4.54 +
0.55), while the new-case yield remains under confirmation.

The standard definition alone is insufficient; the model reframes screening from passive to

proactive, context-based case finding and is suitable for policy scale-up.

Keywords : tuberculosis screening, proactive chest radiography, non-risk-group population, participatory

action research, Chainat Province
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Table 1: Number of tuberculosis patients classified by fiscal year and risk group category (n = 763)

Fiscal Year 7 Risk Groups (n) Outside Walk-in Definition (n) Total (n) Walk-in (%)
2566 98 173 271 63.8
2567 104 185 289 64.0
2568%* 98 105 203 51.7
3-Year Total 300 (39.3%) 463 (60.7%) 763 60.7

Note: * Data for 2025 includes only registrations up to July 31, 2025 (10-month period); data from the Chainat Provincial

Public Health Office Database (2025).

donfFoufvudadiumsas e
TuaungsenI19ngu WIINQN Walk-in 1
dadruaunzuiniosas 65.0 liuana1991n
ngulutiowedeiiednny (Fovaz 67.3; X2 =

0.437, p = 0.509) 8613 157011 #8514 UM

1 1 . R Ao Y
WINNI1 NN Walk-in 3903 1mudreauny
VINFIFUYIAWINAID 1.11 111 (95% CI:
Y R 1 U j’
0.81, 1.52) agfeuiniuurdiunsiyayuia
M NganngAsToAaINNITAANTOUTIZN

(Table 2)
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Table 2: Comparison of sputum AFB positivity between risk groups (n = 763)

ntjmém UYL UIN (378) luvizay (318) SogazuIn adAnaaey
BN (Walk-in) 301 162 65.0 X2=0.437
T 7 nquidios (ngulufieons) 202 98 67.3 df=1,p=0.509
et 503 260 65.9 OR 1.11 (0.81, 1.52)

Y

2 . . <3| ' . = ' a
Note: 2A3184AIY Chi-square test; OR = Odds Ratio mmnmﬂmawxmﬂiuﬂqu Walk-in !TIEJ‘]JﬂQNGlquJHJ

Y @

arudnvuzvosdilrongy Walk-in
a 4 A '
Qins1zheyAna 175 318) nudiuIng
< Y ' 1 a
Wumaaneiosaz 75.4 (asiduanoaenaa

3.07:1) 010 57.20 + 16.87 1] Taogniiony

g’u 1 dd%‘ SR 9 U (=
aaua 45 JauliUindesay 78.9 arulugll

anuzAsHgnszauanneunan (530w
A Ya %I v o o '

8% 95.4) Az AN NAAINIT 45 A lansy

U

2 A ' Y
FUTIADN1IL NN IAFUINITI 00 24.0

q

A 3

Tunnaiin fhodeuiuaiiutalsailon

Fovaz 98.3) uaviludieselni (Fovas
Yo A o A A =

97.7) Taglasun158uduUN1YaTFIING G

Souaz 87.4 uaziifgiefing AFB szAUga 2+

= ¥ 2 2w

14 3+) swdoway 44.9 Fuiludyaruvoins

VYA A Y 1 ci‘ 12
astanua nuraulene QJJ”]J’JEJﬂQiJuU],NMSWEJ

Y

~ & A A A Yy
Glﬂ@]ﬂl“]fﬂ HIV Haguinegd 1 inJVIL“IJ‘L!QGI’ENEIN

A v J

U U ] [} Ia J
gusundgtheaiulug ludinasitden 7 nqu

v
= a

17 9aY (Table 3)

Table 3: Characteristics of Walk-in tuberculosis patients (n = 175)

anyoy NI (318) Souaz
NAYY 132 75.4
019 = 455 (1m0 57.20 + 16.87 1) 138 78.9
919 = 651 70 40.0
A0UIATHYNTZAUAN-1una1s 167 95.4
i <45 nn. (@eeqnlamnms) 42 24.0
Julsailea 172 98.3
é}ﬂ]ﬂ‘iwiﬁij (New case) 171 97.7
guGUNIaTIIN 153 87.4
HA AFB 55AUGI 2+ 83 34) 66 44.9
Hans29 HIV 1ilunan 0 0.0

Note: Data from the outpatient database for 7 risk groups of tuberculosis (TB), Chai Pracharat Provincial Health Office

(PHO), Chai Nat (2025); analyzed by the researchers.
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Figure 1: (a) Proportion of patients by risk group and annual trends, and (b) Treatment outcomes of walk-in patients

compared to targets.
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Figure 2: Self-reported risk factors of Walk-in tuberculosis patients by content analysis (n = 40)
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Table 5: Three pillars of the TB Screening Chainat Model
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Table 6: Measured baseline and projected effectiveness of the model
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Epidemiology of Acute Urticaria in Children at a Community Hospital

Natnicha Praphaphanthasak, M.D."

Abstract

Acute urticaria is a common skin condition in children and a frequent reason for seeking medical
care. This study aimed to determine the incidence, temporal patterns, clinical characteristics, suspected
triggers, and factors associated with hospitalization among children with acute urticaria. This retrospective
analytical cross-sectional study reviewed electronic medical records of children aged 28 days to 15 years
diagnosed with acute urticaria at Khu Mueang Hospital, Buriram Province, Thailand, from January 1, 2023,
to December 31, 2025. Descriptive statistics were used, incidence rates with 95% confidence intervals (CIs)
were calculated, temporal patterns were analyzed using Poisson regression, and factors associated with
hospitalization were assessed using univariable logistic regression.

A total of 360 patients were included. The average annual incidence was 13.90 per 1,000 children
(95% CI 12.47-15.33). A significant seasonal pattern was observed (p < 0.001), with incidence peaking
from late July to August and being approximately 2.65 times higher than at its lowest point. Children aged
1-5 years constituted the largest age group (35.0%). Most cases had idiopathic (66.9%), followed by
infection (10.3%) and physical factors (8.3%). Overall, 5.0% were hospitalized. Fever (OR 6.97, 95% CI
2.63-18.49; p <0.001) and infection as a suspected trigger (OR 5.02, 95% CI 1.76-14.29; p = 0.003) were
associated with hospitalization.

Acute pediatric urticaria showed stable incidence over three years but a distinct seasonal pattern,
peaking from late July to August. Most cases had no identifiable trigger, while fever and suspected infection
were associated with hospitalization. These findings may support pediatric healthcare planning and provide

baseline epidemiological data for community hospital settings.

Keywords : acute urticaria, pediatric urticaria, incidence, triggering factors, community hospital

*Pediatrician, Professional Level, Pediatrics Department, Khumuang Hospital Buriram Province
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Table 2: Incidence of Acute Urticaria in Children Classified by Year, Khu Mueang District, Buri Ram Province,
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Table 3: Clinical Characteristics of Pediatric Patients with Acute Urticaria Classified by Year (n=360)
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Table 4: Suspected Triggers of Acute Urticaria in Children Classified by Age Group (n=360)
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Spatial Analysis and Factors Associated with Glycemic Control among Patients with

Type 2 Diabetes Mellitus in Loei Province.
Kitti Prachuntasen, DrP.H"
Amornrat Luenam, Dr.P.H "
Abstract

Type 2 diabetes mellitus remains a major public health problem in Thailand, and glycaemic control
among patients in Loei Province has persistently fallen short of the Ministry of Public Health's targets. This
study aimed to identify factors associated with glycaemic control and to examine the district-level spatial
relationships between lifestyle factors, self-care behaviours, and glycaemic control among patients with
type 2 diabetes mellitus in Loei Province. A cross-sectional analytical study was conducted among 483
patients using a structured questionnaire, analysed with multiple logistic regression and Bivariate Local
Indicators of Spatial Association (LISA).

The results showed that only 44.3% of participants achieved good glycaemic control (95% CI: 39.8,
48.9%). Factors significantly associated with good control fell into two categories: modifiable behaviours,
namely a high level of nutritional practice (Adjusted OR = 1.51; 95% CI: 1.02, 2.55) and a high level of
stress management (Adjusted OR = 1.89; 95%CI: 1.26, 2.84), and structural factors, namely higher
education (Adjusted OR = 2.30; 95%CT: 1.20, 4.40) and a disease duration of less than ten years (Adjusted
OR = 1.58; 95% CI: 1.04, 2.39). These same factors also emerged as district-level spatial clusters in the
same direction: a positive spatial association was found between good glycaemic control and lifestyle scores
(Bivariate Moran's I = 0.187) and self-care behaviour scores (Bivariate Moran's I = 0.242), with clearly
identifiable model districts and vulnerable clusters.

These findings indicate that glycaemic control among patients with type 2 diabetes mellitus results
from the interaction of individual-level factors and spatial context. Effective diabetes management therefore
requires integrating individual-level interventions, targeting nutritional practice and stress management,
with area-based strategies informed by LISA cluster analysis to prioritise target districts, enabling context-

specific interventions tailored to each area.

Keywords : Spatial Analysis, Glycemic control, Patients with Type 2 Diabetes Mellitus
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Figure 1: Mean + S.D. of lifestyle factors and self-care behaviors, by dimension. (n = 483)
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Table 1: Multivariable logistic regression analysis of factors associated with glycemic control among patients with diabetes.
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Figure 2: Proportion of patients with good glycaemic control and lifestyle factors. Bivariate LISA, cluster maps, and

distribution of statistical significance. (unchanged from original manuscript)
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Figure 3: Proportion of patients with good glycaemic control and self-care behaviours. Bivariate LISA, cluster maps, and

distribution of statistical significance. (unchanged from original manuscript)
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Obstetric and Neonatal Outcomes in Pregnant Women with Methamphetamine Use at Chaiyaphum Hospital. Chai Med J 2026;46(2):¢17943.

Obstetric and Neonatal Outcomes in Pregnant Women with Methamphetamine

Use at Chaiyaphum Hospital
Nalinporn Taichaiyaphum, MD."
Abstract

Methamphetamine use during pregnancy is an important public health problem, yet most Thai
evidence originates from urban tertiary centers, with provincial hospital data scarce. This study aimed to
compare obstetric and neonatal outcomes between pregnant women who did and did not use
methamphetamine, and to determine the independent association between methamphetamine use and
adverse neonatal outcomes, at Chaiyaphum Hospital. An analytical retrospective matched comparative
study, using data drawn retrospectively from medical records, was conducted on singleton pregnancies
delivered between 1 October 2023 and 30 September 2025. Seventy women with a positive urine test for
methamphetamine and/or a documented history of use (study group) were matched 1:1 by age, ethnicity,
and delivery period with 70 non-using controls (140 total). Data were compared using independent t-test or
Mann-Whitney U test, chi-square or Fisher's exact test, and multiple logistic regression to estimate adjusted
odds ratios (aOR), with statistical significance set at p<0.05.

The methamphetamine group had markedly fewer antenatal care visits (4.2+3.8 vs 11.2+£3.2;
p<0.001), with 21.4% receiving none, and showed significantly lower education, higher unemployment, and
lower income. Preterm birth (37.1% vs 12.9%), low birth weight (25.7% vs 10.0%), and a mean birth weight
lower than controls were significantly more frequent. After adjustment for confounders, methamphetamine
use independently predicted preterm birth (aOR 4.74; 95% CI: 1.77, 12.68), low birth weight (aOR 3.27;
95% CI: 1.07, 10.02), and a composite adverse neonatal outcome (aOR 3.71; 95% CI: 1.54, 8.92).

Maternal methamphetamine use was independently associated with adverse obstetric and neonatal
outcomes, beyond socioeconomic disadvantage. The wide antenatal care gap is a modifiable target; non-

stigmatizing screening and integrated maternal-addiction care should be prioritized.

Keywords : methamphetamine, pregnancy, neonatal outcomes, preterm birth, antenatal care
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Table 1: General characteristics and socioeconomic background of mothers, classified by group
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Note: Proportions were compared using the Chi-square test or Fisher's exact test, and non-normally distributed continuous

variables were compared using the Mann-Whitney U test; IQR = Interquartile Range.
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Figure 1: Gaps in access to antenatal care (ANC) services between groups
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Table 2: Obstetric outcomes, classified by group
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Figure 2: Rates of adverse neonatal outcomes (a) and birth weight distribution (b)
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Table 3: Risk of adverse neonatal outcomes associated with methamphetamine use (Crude and Adjusted OR)
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Note: Adjusted OR was adjusted for advanced maternal age (= 35 years), education level < lower secondary school, and

multigravida (G = 2); OR = odds ratio, CI = confidence interval.
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