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Artificial Intelligence-Based Prediction of Postoperative Blood Loss
in Cardiac Surgery in Samutsakhon Hospital

algnad ity W.U., Nuttapong Ruaman M.D.,

29, AAYAIANINT NN Dip., Thai Board of Thoracic Surgery
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Z’N?/VE/’]U?EJ?Y’%/W?H?F)? Samutsakhon Hospital
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Abstract

Objective: To develop and compare the performance of artificial intelligence-based models
for predicting blood loss volume within the first 4 hours after open heart surgery and for identifying
patients at risk of postoperative bleeding greater than 400 mL, and to evaluate their potential
application as a clinical decision-support tool

Methods: A retrospective descriptive study was conducted in 530 patients who underwent
open heart surgery at Samutsakhon Hospital between January 1, 2019, and April 30, 2025. Preoperative,
intraoperative, and postoperative clinical data were used to develop supervised machine learning
models, including Random Forest, HistGradientBoosting, and XGBoost. The models were designed
to predict both postoperative bleeding greater than 400 mL within 4 hours (classification task)
and continuous blood loss volume (regression task). Model development was performed using
Python programming language. Hyperparameter tuning was conducted using 3-fold cross-validation,
and model performance was subsequently evaluated using 5-fold cross-validation. Classification
performance was assessed using precision, recall, F1-score, accuracy, and area under the receiver
operating characteristic curve (ROC AUC), whereas regression performance was evaluated using
mean absolute error (MAE), root mean square error (RMSE), and coefficient of determination (R2).

Results: Patients with postoperative bleeding greater than 400 mL within 4 hours had lower
preoperative platelet counts, longer aortic cross-clamp time, longer cardiopulmonary bypass time,
and significantly different surgical procedures (x? = 9.43; p = .02), with combined coronary artery
bypass grafting (CABG) and valve surgery occurring more frequently in the high-bleeding group.
Among the evaluated models, XGBoost demonstrated the best classification performance, achieving
a precision of 0.783, recall of 0.684, Fl-score of 0.728, accuracy of 0.909, and ROC AUC of 0.923.
For continuous blood loss prediction, XGBoost achieved a MAE of 85.17 mL, RMSE of 119.80 mL,
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and R? of 0.620. Predicted values showed good agreement with observed blood loss, although a
tendency toward underestimation was observed in patients with extremely high bleeding volumes.

Conclusion: The XGBoost model demonstrated strong potential as a clinical decision-support
tool for assessing the risk and volume of postoperative bleeding following open heart surgery. Its
application may facilitate perioperative blood management and improve clinical decision-making

regarding blood preparation and resource utilization.

Keywords: open heart surgery, artificial intelligence, machine learning, postoperative blood loss

Received: Feb 16, 2026; Revised: Apr 16, 2026; Accepted: Jul 31, 2026

Reg 4-5 Med J 2026 ; 45(3) : 343-352.
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VITTIIUNNENYS 4-5 2569 ; 45(3) : 353-362.

Abstract

Objective: Acute appendicitis is a leading cause of acute abdominal pain requiring emergency
surgery. While laparoscopic appendectomy (LA) has gained popularity due to its perceived benefits
in recovery, evidence comparing LA and open appendectomy (OA) within the context of community
hospitals remains limited. This study aimed to compare the clinical outcomes and economic
aspects between LA and OA at U-thong Hospital. Data regarding clinical outcomes (operative time,
blood loss, time to first meal, complications, and length of stay) and economic indicators (relative
weight: RW and total medical income) were collected.

Methods: A retrospective cohort study was conducted on patients diagnosed with acute
appendicitis who underwent appendectomy at U-thong Hospital between July 2023 and July 2025.
Statistical analysis was performed using chi-square test, independent t test, and Mann-Whitney U
test, with significance set at p < .05.

Results: A total of 140 patients were included, consisting of 64 patients in the OA group and
76 patients in the LA group. The baseline characteristics were comparable between both groups;
the LA group had significantly higher body weight and body mass index (BMI) than the OA group
(p < .05). In terms of clinical outcomes, there were no statistically significant differences between
the two groups in blood loss, time to initiation of oral intake after surgery, complication rate,
or length of hospital stay. However, the operative time in the LA group was significantly longer
than that in the OA group (p < .05). From an economic perspective, LA was associated with higher

relative weight (RW) and higher total medical income than the OA procedure.
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Conclusion: Laparoscopic appendectomy is a safe and effective alternative for treating acute
appendicitis in a community hospital setting, particularly for patients with high BMI. In addition, in
terms of revenue, the LA procedure generated higher income than OA; however, cost and operative

time should also be considered in the context of each hospital, particularly community hospitals.

Keywords: acute appendicitis, laparoscopic appendectomy (LA), open appendectomy: (OA),

clinical outcomes, U-thong Hospital
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The Effect of Obesity on Alvarado Score in Patients with Appendicitis
and Significant Predictive Parameters for Diagnosis of Appendicitis

in Obese Patients
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The Effect of Obesity on Alvarado Score in Patients
Region 4-5 Medical Journal 364 with Appendicitis and Significant Predictive Parameters
Vol. 45 No. 3 July - September 2026 for Diagnosis of Appendicitis in Obese Patients
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agU: nmzdnilildmasion Alvarado score waghiditusiunisliienuisdnonfiunediiiots
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13FITUNNENYR 4-5 2569 ; 45(3) : 363-373.

Abstract

Objective: To study whether obesity has affected Alvarado score in the confirmed
appendicitis patients who underwent appendectomy and to identify the significant predictive
parameters from Alvarado score in the obese patients

Methods: This retrospective cohort study was conducted in the Department of Surgery from
the electronic medical records of the confirmed appendicitis in adult patients of Nakhonpathom
Hospital from January 2021 to December 2024. The sample sizes of the obese were 24 patients
and 152 patients for the non-obese. Alvarado score, types of appendicitis, complications, need for
CT scan, durations of symptom, operative time, and length of stay were compared.

Results: The mean Alvarado score was 6.71 + 1.71 in obese patients and 7.13 + 1.68 in
non-obese patients, with no statistically significant different (p-value = .255). Obesity was not
associated with the need of CT scan and complicated appendicitis, including operative time and
length of stay. Neutrophilia (neutrophil >75%) was significantly associated with appendicitis in the
obese (p-value .004). Furthermore, Alvarado score of obese patients with complicated appendicitis,
8.5 = 1.0, was statistically and significantly different from those with uncomplicated appendicitis,
6.35 + 1.6 (p-value = .018).

Conclusion: Obesity does not affect Alvarado score, nor associated with the need for CT
scan and severity of appendicitis. For obese group, the patients with neutrophilia are significantly
associated with appendicitis statistically. Furthermore, the patients from this group with higher
Alvarado score implicate a chance of complicated appendicitis while lower score with RLQ and
neutrophilia still carry the risk of uncomplicated appendicitis. CT scan should be carried to confirm

diagnosis if clinical symptoms of appendicitis is suspicious.

Keywords: Alvarado score, appendicitis, obesity
Received: Jun 20, 2026; Revised: Jul 23, 2026; Accepted: Sep 30, 2026
Reg 4-5 Med J 2026 ; 45(3) : 363-373.
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Anwimnsiinoding  Tu Alvarado score Liloszy
pIMIvTenamInTIndennevesUfiRnsTd iy
fanunsavihunensdulsaldfsdnieay eanszey
nalinifedy eldareglunisdsnsaaiiiuiia
Meed uarannisdudaniuiunsdveiUlslaglyl
udu

QUszasA

Wednwmiauduiusvesniiedau
fiflwaser1ves Alvarado score Tugtheiilasy
msBudulaenanmaensingrindulsaldfsniay
Mnmsidaldfanaraiunsosryeinisfididy
AUN110L935 (parameter) Tu Alvarado score
flaansaviuneialsaldfssnaulalunguiioeg
fifanegdwanlsmeuiauasugy fady e
Uszuiunannuduiusuesn1edaudifinadon
984 Alvarado score Feulanadnisaainuadns
Faseluil

- waawsnan (Primary outcome):
WisuiiieuAads (mean) Alvarado score ¥4
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naugtheldRssniauAtinnzdutunguitliiinne
92U 1nele38 two-sample t test

- wadw$due (Secondary outcome):
Anwvn parameter id1Aves Alvarado score
fannsaviunelsaldssniaulugieifamesu

BnsAnEn

n1sfnwridifunisdnerdounds
\BALATIEA (retrospective cohort study) lagld
TayadnenasiysziioutasgiuteyagUaely
l5angunauasUgy
UszrnsilAnen ngudaedne (Population or
research subjects)

- nEuUsEIINTIReINSAnYY Ao ngu
fihetsengsaus 18 T videsnnd fiiinnagdau

lasunisindnnazdudulngraniane1sine,
PR va o !

Jnduldfsdniavlulsaneiviauasigulugag
W.A. 2564-2567 91ng1udeyagUigszuy

=3

alannsetindveslsangiuiauasusy wugdae

]

D.

k% L3

funusidsnantome 20 au maidedon
gihdeyavesithennmendinisdnuil

- ngudwsuSeuiisu Ae nquUle
92901850ud 18 U vieuinni Alifianzdiu
(non-obese) fie A¥flutaniy <25 Alansy/
aTaLns AldFunsindauasBudulnenanis

=)

weFingiduldfdniaululsmeuiaunsusy
T3 .4, 2564-2567 A uuiigen1san
qmmWwfﬁzmmﬁiﬁ’]muﬂixﬂmﬂis’mﬁuﬁuau
(sample size for estimation of a finite population
mean) fsil

No?222

1-§

n

(N —1) + 0222

a
2

Tne population (N) ludidae funoilifiangdiu Aedelulsaldfadniaviilasunisinda
wazBuTulnINaNINENTINELED Fals UNSIAN W.A. 2564 FASUAN A 2567 SATIEY 2,486 AU

Standard deviation (G) 99nN1TNUNIUITIUNTIN AB 1.49

Margin of error (d) 91NAITNUNIUITIUNTIY' AD 1.49/6.44 = 0.23

dlounuelugnsdiaiy awldsuufinglungusudiousiomanity 152 s1e

wnagin1santaangUaeidniaudde (Inclusion
criteria)

1. nguUszEInsidiasnsing

- fthefififuilinaneinnnivEewintu
25 Alansu/MII0UAT WaLegNINNIMTBLYINY
18 Tauly

- lasumstudulaenanesine1n1nnis
WsialdRainduldfsniau (appendicitis)

2. nguuszmnsdmiulIsuiigy

- flhediisuinametosndn 25 Alans/
PITHILAS warengIINNIMTeriTy 18 TRulY

- lesunmstudulaenanesIne1ainnig
i laRsInduldfsoniau (appendicitis)
inaainisAneangidisauide/ananadas
(Exclusion criteria)
2 v a ! & &
- Wugtheieglun1iznnssa
- damzafiquiuunnsemnieldeina

aiiAuiu 019 fuaelsagiauiuunnses (AIDS),

v
a S

TsnRnelhdasiudniaud (hepatitis B infection),
lsafnilisaRusniau® (hepatitis C infection),
wargthenimaslasuenaiivadn (chemotherapy)
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- 1#5un1sitadedu appendiceal
abscess 39 appendiceal phlegmon

- wantane§inealieglungy
appendicitis (144 lymphoid hyperplasia,
periappendicitis, fibrous obliteration of
appendix, vﬁanq’u appendiceal mass Jusu)
N13IANA/N15ILATIANANITIVY (Outcome
measurement/data analysis)

- wadwduan (Primary outcome):
WisuifisuAade (mean) Alvarado score
vosnguiftheldfsdniauiifinngdutunguitlaidl
Ao lngldis two-sample t test

- wadw§due (Secondary outcome):
Anwmamsfiwesiddyues Alvarado score
fannsaviunelsaldfsniaulugtaeifanzsu

- adfnsedsnisau q Aldlunsinsnei
sﬁaga (Statistic or process for data analysis) lakn
Anud, Anade (mean), dwuidonvuinasgiy
(SD), Agegn (maximal value), ﬂ'w?ﬂzjm (minimal
value), Wisuiisuaiade Alvarado score 1nes
two-sample t test dmsuAmsimesiidday

fivsdselsnldnesniay Wisuiiioulneds
multivariable analysis Wievtn153iasIz 9
naxgay (subgroup analysis)
938555Un15358 n1sAnwIHH Y
N1INAITUINAUENTTUNITITHTITUNITIVY
Tuuywd Tssmeruiauasugy @il 019/2025

Suit 8 funau w.a. 2568

NANISANEI

nsAnuildmurndeyarialuvesdiae
&Radniaviifiong 18 Vauly AléFunisinga
1&Alulsaneuiaunstgy duifeuunsia
.61, 2564 F9 iFUSUAL A 2567 e 176 118
Taouvadufthefiiinngdu BMI >25 Alan3u/
MI19AT) S 24 918 wazgtaedlaifiny
$au (BMI <25 Alan3u/msasms) o 152 598

mawSeuiisudeyamlusywinenguiiae
dmedniauifiuazlsifinngdiu (maed 1) Toe
Tunquivaelddsdniaviiinngdiu fandud
snane 1adedl 30.35 +0.07 Alanu/msnauns uay
TunguitheldRssnauilifinngdu ffvinane
WwAedl 21.25 + 245 Alan3u/MINNNAT WU
918w wazlsausednda lafinnuuansnadu
ag1uilfedAgniaifssninengy ludiuves
Alvarado score anngugUaefiin1izumy
AladsvosAzuuLegi 6.71 + 1.71 dnilungy
Fuaeililiinngdu daedevosnsuuuil 7.13 +
1.68 Azuu Jeldfianuuanssiuesaditudfy
n198dd (p-value .255) Bnvianisidianaisd
oufumediitetaglunsitedeldfssniay lawy
AuAnssruvaadAsEanguitheRTuay il
A1z (p-value 1.00 way .176 A1uaI6v)
dwsuludiussaganeunmulnmg wudthungy
FueldRsnauiiinnzddlsresnaensiade
24 1lus warlunguitlifinngdrufiszozina
9 nslade 19 $alus Fawmndnsfuegredide
d1AYn9adf (p-value .025) LATEEZIANNIAN
(operative time) wagszziiansnwilulsame1uia
FausBuusn (length of stay) lanuauLANGNY
maadnsznitanguivisfiiuaglafiniiediu
(p-value .563 waz .199 Mua6U)

nnsiivdeyavesdiasldnsdniay
Fanguiiinneduuarlisau iimuameuwmsndeu
nmssidialdRduia 2 ndu
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A%

M13199 1 nsSeuiisudeyamilvuazdoyaniendin seninangudieniiuaglilinnediu

Obesity (n = 24)

Non-obesity (n = 152)

Toya 1 (Govay) 1 (Govay) prvalue
BMI (kilogram/metre), mean + SD 30.35 £ 0.70 21.25 + 245
Age (year), median (IQR) 34 (25.3-38.3) 29 (22-44.8) .699°
Gender 069°
Male 8 (33.3) 81 (53.3)
Female 16 (66.7) 71 (46.7)
Underlying disease .345°
No 19 (79.2) 132 (86.8)
Yes 5(20.8) 20 (13.2)
Pathology 1.00°
Uncomplicated appendicitis 20 (83.3) 128 (84.2)
Complicated appendicitis 4(16.7) 24 (15.8)
Alvarado score, mean + SD 6.71 +1.71 7.13 +1.68 .255°
Complications 0 0
CT needed A76°
No 21 (87.5) 144 (94.7)
Yes 3(12.5) 8 (5.3)
Duration of symptoms (days), median (IQR) 1(0.6-2.8) 0.8 (0.3-1.0) .025**
Operative time (minutes), median (IQR) 33 (25-43.8) 30 (25-42.8) .563°
Length of stay (days), median (IQR) 3.5 (3-4.8) 3 (3-4) .199°

* Statistically significant at OL < 0.05, statistical use: °= Mann-Whitney U test, >= chi-square test, ‘= Fisher exact

test, ¢ = independent t test

deisuiiisunsifiinesves Alvarado
score seninanguitheldRsdniauifinnngdau
wazligin wuinuasldRssniauifinngdou
1n1z neutrophilia  (neutrophil > Sowagz 75)

(%

ndrufesar 50 Fatesniinquintliiin1igdiu

finudosay 77.6 egaiitudfyneadn dnilede
u 9 Tewn migration of pain, anorexia, nausea,
RLQ tenderness, rebound tenderness, elevated
temperature, Way leukocytosis lnuANEUNUS

Tun9add (15199 2)
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a

M3 2 AUENTUSYRINTT1TMTAIN Alvarado score seninsgtheldRssniauniinediunazlill

ALY
Obesity (n = 24)  Non-obesity (n = 152)
Parameters X " . " p-value
U (Sovaz) 1UU (FE83)
Migration of pain 11 (45.8) 86 (56.6) .325°
Anorexia 13 (54.2) 85 (55.9) 872°
Nausea 17 (70.8) 84 (55.3) 152
RLQ tenderness 23(95.8) 151 (99.3) 132°
Rebound tenderness 12 (50.0) 90 (59.2) .396°
Elevated temperature 12 (50.0) 74 (48.7) .905°
Leukocytosis 19 (79.2) 121 (79.6) 1.00°
Neutrophilia (neutrophil >75%) 12 (50.0) 118 (77.6) .004*

* Statistically significant at OL < 0.05, statistical use: * = chi-square test, b= Fisher exact test

Tudiuveins1nTeidng multivariable  OR 4.6 wi1 daumisfiwesdu 4 ldun migration
analysis ienmsfiesues Alvarado score of pain, anorexia, nausea, RLQ tenderness,
ﬁawmmﬁmwmilﬁ@lﬁ?ﬁé’ﬂLau‘lwﬁﬂ’wﬁﬁ rebound tenderness, elevated temperature,
AMEYIU WUI1 AN neutrophilia dANuduius  wag leukocytosis lainuaauduiusnisada
sonsiluldfssniavluguasifinngdiuedne (319 3)

o

HdpdAyn1eada (95% Cl: 1.6-12.9) fean

ol ' a s A o a Y R A 1% Yoo
A13199 3 Amsfiimesves Alvarado score Mvihwensiinldaeniaulugiienianigd lneldis

multivariable analysis

Parameters Adjusted OR 95 %Cl p-value
Migration of pain 1.5 0.6-3.9 373
Anorexia 1.1 0.4-2.7 .906
Nausea 0.5 0.2-1.3 .143
RLQ tenderness 3.5 0.1-92.8 452
Rebound tenderness 1.3 0.5-3.2 639
Elevated temperature 0.7 0.3-1.9 492
Leukocytosis 0.6 0.2-2.0 .385
Neutrophilia (neutrophil >75%) 4.6 1.6-12.9 .004*

* Statistically significant at OL < 0.05
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dmsunisiU3euiiisuanaie (mean)
v94 Alvarado score szuinsnguitaeldfssniay
yialaiguuss (uncomplicated appendicitis) fiu
nguiUaeldRssniavviinguuss (complicated
appendicitis) 983 ﬂejw;iﬂwﬁﬁuazhjﬁﬂnzé"au
wui Tugthedifinngdu ngugtasldmadniay
wlAFULIe (complicated appendicitis) finiade

(mean) ¥84 Alvarado score 11nndNgugUle
lﬁaﬂé"ﬂLaU%ﬁmlﬁ§uLLiﬂ (uncomplicated
appendicitis) ag198dsd1AgYNI9EDR (p-value
018) dawlungugnedliinnediu Aade
(mean) ¥®4 Alvarado score %aﬂﬁgﬂjaiﬁaﬂﬁmau
e 2 afa Lifianuwandneduednediveddey
119adf (p-value .524) Fauandlunsnedt 4

M13197 4 WisuWisua1Laie (mean) ¥84 Alvarado score 5e%i19nga Uncomplicated fiu Complicated

e ! v dld a %
appendicitis vaengugUlenfinaglifinizau

Alvarado score fi’lm‘u Alvarado score p-value
(Souay) Mean + SD
Obesity
Uncomplicated appendicitis (n = 20, 83.33%) 20 635+ 1.6 o1g*
Complicated appendicitis (n = 4, 16.67%) 4 85+ 1.0
Non-obesity
Uncomplicated appendicitis (n = 128, 84.21%) 128 7.09 + 1.66 oa
Complicated appendicitis (n = 24, 15.79%) 24 7.33 + 1.81

* Statistically significant at O < 0.05, statistical use: a= independent t test

130l

PIANANTITANEN retrospective cohort
study 1WisuifisungusegisvesUneiiaioy
Hunaghifinnzduildsunidadeldfssniay
Tulssmeunauasugy wuiiAadeues Alvarado
score Tunguithefiinngsiuegi 6.71 + 1.71
AzuuY (9glurag 5-8.42 Azuuw) Fadniingy
gUhedilsiinnediusiude fe 7.13 = 1.68
(eglure 5.5-8.81 mzuuu) lnglidinauunneng
fuedreldedfglunisadd aziiudn Tungy
FUaeAfianzdiu Sunliuiifel Alvarado score
ogluts 5-6 mnndn dleiisuiunguitliifinng
§u TezuuLsnanezdm L uzselsaldd
Sniaudl Jevay 37-43° virlsidududessulily

Tsamgnunatiiedaunmeinisegnslnddnuazdudy
\isifn 1efia1sundn Alvarado score Tung
FUhedifianzdunuin lungulddssniauuie
JULIS (complicated appendicitis) 1A Alvarado
score WU 8.5 + 1.0 Faunniinguldnsdniay
¥linldguuss (uncomplicated appendicitis)
iy 6.35 + 1.6 egediteddyvneadn (p-value
018) dndlunguitazuuutios aunsndusiidade
TsaldAssniavlsdannisiiensisdaoufiomes
waznugaeRinsiu Suualiilfiunsi
lnwsdaenfinnefunningiheilifinngdu
wiilisidedAgyvneada (p-value = .176) lng
Tugvaedudildsunisviensisdaenfinnes
e 3 519 eglunguldfsdniavsdalaiuuse
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(uncomplicated appendicitis) ﬁ’ﬂ‘iﬁuﬂ Fadlein
Alvarado score WINAU 3, 5, way 7 HINa19U
wonanil Tunduiithefifinmedin wuifssesnm
fifformsnounmuunmdinnningugiaedladl
Az slitsd1AY19eiA (p-value = .025)
dlewdeuiieunnsifmesvas Alvarado
score szninanguiUanldfsdniauiiiniae
Sruuazlidu wui flaeifinngdu Tay
neutrophilia (neutrophil > $a8agz 75) dadiu
Yovaz 50 Betfoniinguitliiiinne s inudevay
77.6 ageivudfynieadn lnefinisifmes
§18u 9 Taelani1£e1n1s 0IN1THAAIRINATT
av1s19nglinuANuETSNEDR Ssaenades
fun1s@nwiues Al Sabr uazmmy® finudn Al
wany WiilkareainsuareinsuansvasUle
dRsdniay
TudrureIn19aATIERUAaE N9 TLM DS
294 Alvarado score @ag multivariable analysis
WU A717% neutrophilia 38 d@ndu neutrophil
fiunnindesay 75 Sanuduiuddenisiduldns
sniavlugitheiiinnzdruedreiifoddgmaada
(95% Cl: 1.6-12.9) 18 OR 4.6 1 mansinenil
aenndostun1sfinuidle w.e. 2565 Anlsanenuna
UATHUN'® WUIINISH neutrophilia Bi8ansnT
msindrldRetlimuneSanin vietienifady
TsaldRsdniaulugtaeifanizdwls
nnsAnwInudn gUlslunguaiiey

Y A

8IUNTAN Alvarado score YIALLUUNLINATT

A ! U

SN 7 @fAnusnniemelsaldfesniay

287 Seuay 81°) wnndanunsalinisidanulsalén

Y
Sntauwazsnulaenisudnleiud Inedlonady
dRsdniauriinguuse (complicated appendicitis)
1P TulERSnEuIintl 81N15WaeINITWER

v o

IndaRN UNIRTIRINURANTIANIRUURNS

MRaunflauInninquldnsdniavslinligunse
(uncomplicated appendicitis) dunFudUle?

D

(%

11280 UNEATUNISYLBNDLSIADURILH BB

)

o

fusun1sitadeifiesaineinisuarernisuans
ity Tnstanzlunguldfssniauvialisunss
WU DINIUAAILAZHANIIATIIN N DI URNS
figailiinddsadinan fe e1nsnaduiivies
F1U%1U9291879 (RLQ abdominal tenderness)
AVIA™ME leukocytosis Wag neutrophilia A
dndau neutrophil wnnivsennuIasay 75
Tnowuin faslsaldfsdniauiounnmedily
nguiiinngdunaliidau Ternsnadusios
921819 Suwualdufiaznuning leukocytosis
I$isanangu dwmsunme neutropenia inulundu
Fuhefiinmzn sstsatiuayulsaldsniauls
Tunsfnundl fuasnnzdnlunguldfsdniay
winlaisuuse (uncomplicated appendicitis) 3 518
WU 2 578 10172 neutrophilia SR
ag13lsfimy dndrudUasidTeuiiay
sgninnguitiiniazdrunazlaisudlddudy
diafudietengisdaoufiomes saudssinues
T&RsSniau szaznansindn wazszoznandilasu
nssnelulsanenunadususnda wud ey
AULANFNAUDENLTYEAYN9EDH Nan13ANE
AINAIEDAAABINUNISANYITBY Deugarte Waz
ALY’ LazaeY Alhusayni wazamy’ finuindadiu
vosfthedulsaldfsdnauringuusavisudioy
sewinenguitaediinnzdrufuiihelidang
97U harsrezandifunisinwilulsineauia
Liupnansiueg9lidsdAgyn19ada uan15ian
AzuuL Alvarado Tloglutisnnnividewiniu 7
Tugtheifamzdu eaannsavsvenliingiae
naudsnam Temadulsaldfsdniauiiviinguuss
uwaznSAitAn Alvarado score Houndn 7 Azuuu
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Frhedsdimmdsaionduldnsniausdnlisuusy
(uncomplicated appendicitis) 161 I%LQW’I%EE{J’JEJ
fflornsUanviessiumisnnans (RLQ abdominal
pain) SN neutrophilia
dmdunguivaedlifinnzdiu wuin
A1 Alvarado score wialunguldfssniausiinguuss

o w

wazliguuse ldnuaruuansnsegnadlidedfoy

o

58I9NqY (p-value .524)

GFLY

nnuan1sAnwiluadel aguliin angdiu
lsidswasiodn Alvarado score Tugftheldmssniau
saudslifuiusfunisioneisdroufinmes e
Pelunsifede luduiussunsduldfsnay
viiaguuse WeRiarsaumisnfiinesveaduag
&R niauiifinngdau wuin ane neutrophilia
Furtuseelsaldfssnavlugiaoniinnzdiu
pg19iltludAYVNEDA TudiuvesnsiUssuLiumn
Alvarado score lungufihefifinnnzé anunse
aguladn ;:Jﬂwmazé";uﬁﬁm Alvarado score
fiunndwdewindu 7 flemadulsaldfsniay
iiaguuss uaynsislen Alvarado score ognn
7 avuuy lasfifiennisuandiosiunisaans
(RLQ abdominal pain) $2uAUiN1% neutrophilia
Fhedsdimnudsaionduldnsniausinlisuuse
(uncomplicated appendicitis) 1ot AslAsUAISYI
nusdreNfinnefifiotusunsidady
Jadnauazdaiauauu

sufnwiiidedidaidesdiuiungy
Fre819v09fUaeldRednauAiinnig sy
\osanlugudeyaguieszuudidnnsednd
voslsangrvrauasuguinisdufinguaeidl
n5309deman (principal diagnosis) WhildRswsniay
(appendicitis) $sUiN1E84 (obesity) WWulsa

3231 (comorbidity) fausitiouunsiau w.a. 2564 §a
SunAL WA 2567 Wee 24 AY Wguiudiuau
nguinogsvesUaeldnssniauiilifinnig i
152 Ay mﬂﬁflmu;:iﬂwﬁgwm 2,486 AU

AnRNIsuUIZTAA

v LY

NAsatul

o

Wsaldlnglazunisativayu
31N WNNENGISYYE 2eEnlly Fmtinguanu
AagnssulsameuauasUgy wavtnaunddeugy
wgn¥UseLads 9191367UTnunlAsansAle
AUsnwlunisnsery sausinnaziivdeya
ouvanauaziiasgnanisAnuwiaded uag
voveunszAn Tununvszdeuiilinisemae
lun1sAum srusmenatssseilouuaztaya
#1149 9 MNgIudeyalsmerviauasUy UnYnis
addnlviauvasvdelunisines ulana
wavaAUTenaildnnsAnuidelundsd woe
\ndunsndlaeseusd waasena Aldlvimuuz

P
@
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Factors Associated with 30-Day Hospital Mortality
Region 4-5 Medical Journal 376 in Critically Ill Patients with Acute Primary Intracerebral
Vol. 45 No. 3 July - September 2026 Hemorrhage at a Tertiary Care Hospital
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1IAITUNNIENYS 4-5 2569 ; 45(3) : 375-388.

Abstract

Objective: Spontaneous primary intracerebral hemorrhage (ICH) carries a high mortality,
particularly among critically ill patients. Identifying factors associated with mortality supports risk
assessment, treatment planning, and communication with families. This study aimed to identify
factors associated with 30-day in-hospital mortality among patients with acute spontaneous primary
ICH in the neurosurgical intensive care unit, Pranangklao Hospital, Nonthaburi.

Methods: A retrospective cohort study was conducted in patients admitted during fiscal
years 2023-2025 (B.E. 2566-2568). Nine pre-specified independent variables were analyzed using
Firth’s penalized logistic regression with a pre-specified primary model. Missing data were handled
using multiple imputation by chained equations (MICE), and the robustness of the findings was
examined through sensitivity analyses.

Results: Among 180 patients, 30-day in-hospital mortality was 81.1%. Factors independently
and significantly associated with mortality were hematoma volume (adjusted OR 1.22 per 10 mL;
95% Cl 1.08-1.43), intraventricular hemorrhage (adjusted OR 3.87; 95% Cl 1.51-10.04), and lower
Glasgow Coma Scale (adjusted OR 0.88 per point; 95% Cl 0.79-0.99). The model showed good
discrimination (AUC = 0.807). In contrast, age, systolic blood pressure, infratentorial hematoma
location, blood glucose, and midline shift were not independently associated with mortality after
adjustment for disease severity. These findings were robust across multiple sensitivity analyses.

Conclusion: Hematoma volume, intraventricular hemorrhage, and lower Glassow Coma
Scale are factors independently associated with 30-day in-hospital mortality. The findings may aid
risk assessment in the intensive care unit and should be interpreted cautiously in the context of

goals-of-care decisions.

Keywords: intracerebral hemorrhage, 30-day mortality, prognostic factors, Firth’s penalized
logistic regression, critical care
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Abstract

Objective: To compare the clinical outcomes of patients before and after receiving treat-
ment at the Chronic Kidney Disease Clinic

Methods: A retrospective study was conducted by collecting data from patients prior
to and following the establishment of the clinic to compare clinical outcomes, including the rate of
decline in kidney function, the number of patients with a decline greater than 5 ml/min/1.73 m#/
year, the frequency of hyperkalemia, blood sugar, albumin, and the number of patients requiring
unplanned dialysis.

Results: A total of 410 patients with an average age of 68.77 + 12.49 years were included.
The average rate of kidney function decline was -3.54 ml/min/1.73 m2/year before and -2.49 ml/
min/1.73 m? year after the clinic’s establishment (p-value .36). The percentage of patients with
a decline greater than 5 ml/min/1.73 m%/year was 36.4% before and 32.7% after (p-value .29).
Median (IQR) blood sugar levels before and after the clinic’s establishment were 126 (101, 169)
and 131(106, 168) mg/dL (p-value .35); mean albumin levels were 3.62 + 0.56 and 3.52 + 0.68 g/dL
(p-value .14); while mean hemoglobin levels were 10.80 + 2.29 and 9.84 + 2.06 ¢/dL (p-value < .001).
Hyperkalemia occurred in 4.7% and 6.6% (p-value .18), and the percentage of patients requiring
unplanned dialysis was 67.7% and 37.3% before and after the clinic’s establishment (p-value .001).

Conclusion: Evaluation of the CKD clinic at Photharam Hospital revealed a favorable clinical
trend in slowing eGFR decline, despite a lack of statistical significance. The clinic also successfully
decreased unplanned hemodialysis rates. Nevertheless, managing key complications especially
anemia remains a challenge, highlighting the need for care system improvements to optimize future

patient outcomes.

Keywords: chronic kidney disease, CKD clinic, hemodialysis
Received: 13 Mar, 2026, Revised: Apr 23, 2026; Accepted: Aug 4, 2026
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Prevalence and Factors Associated with Advanced Adenomas
in Patients with Positive Fecal Immunochemical Test

at Photharam Hospital, Ratchaburi

Jawas ﬁaamyga W.U., Piyapat Chungsamanukool M.D.,

7. mgfsmﬁm575@531/117//7@4%@77/175 Dip., Thai Board of Gastroenterology
f?Zjii/WiJa?EﬁfJb“iil Division of Medicine

Isawenuralns 5 Photharam Hospital

FinTIvy7 Ratchaburi
UNANED

Fnquszasd: oAnwaugnuazdedeiiinnuduiusiunsinfadesindegs Tunguiitae
famsnmamideauslugaanszifiuuin a lsmeuialnsis

BnsAnen: dTeddunsinuuuuiauna (cross-sectional study) Ssdnidiunsillsanenuna
s davdaseys sevinetuil 1 unsiau 89 31 Sunau wa. 2568 ngueeafe Ussansglvgiiil
01 50-75 U finmranuidenuiluganszuazandoindesdldlvg d1uau 139 16 ndsandaiiheiidendos
Sldlvaflianysaiuazdildunitedeinduuzisedldngjosn

wansAne: fiirsmnsiansessdedldvgshensnsadoaudlugaanss 2,047 1o wulis
wadonusiluganse 260 1o Tusruuiiifitne 169 518 (Gesas 57.3) u3unisdesndosdldlvg) ndsann
Hinausidaeen Tt 139 318 giinaniasey nanisdesndomuiailesiinifesss 36 1o (Govas 25.9)
Aailowaliidesgs (non-advanced adenoma) 10 318 (3peay 7.2) uaskaund 68 118 (Fauay 48.9)
NFIATIEEANNInnRElaTaRNLUUNTIILUITNUI A1Ilaina1e (adjusted OR = 6.92, 95% CI 2.38-20.14;
p < .001), mqé?«,wi 60 Yauld (adjusted OR = 3.36, 95% Cl 1.15-9.75; p = .03), LaAZLNAYIY
(adjusted OR = 3.06, 95% Cl 1.16-8.12; p = .02) L‘fluﬂa%’a@mzﬁﬁmmé’uﬂ’uéﬁ’umiLﬁw?ﬁLﬁa%ﬁﬂﬁmqq
Tuvauzfinsaugs lsndseddh uasdsy iRaseuatiililuueidedldlng liwunruduiusegnaiidodfy
ﬁ’umnﬁw’?ﬁmﬁa%ﬁm?{lmqa
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Prevalence and Factors Associated with Advanced Adenomas
Region 4-5 Medical Journal 4 in Patients with Positive Fecal Immunochemical Test
Vol. 45 No. 3 July - September 2026 at Photharam Hospital, Ratchaburi

v

ayU: Anuynvasnsnuiniorindesgdundudiifnadonusdsluganssiuun Anduiosay
25.9 Togwuiinmglafinans msdiorgdus 60 Jull uazmame Wuthdefiduiustunniafuie
yindnsgs nanmsinuniitisdndifumiuddnlunisdesndasnsadildlvg Tnensssynguiitheditiden
wkilugaanss defiaudssgaiensinitdosonadlugsiaidesgs

Adaey: Aullaaldlug weausdsluganise Aullevlindsgs
VITTIIUNNENYS 4-5 2569 ; 45(3) : 399-409.

Abstract

Objective: To determine the prevalence and factors associated with advanced adenoma
among patients with a positive fecal immunochemical test (FIT) at Photharam Hospital

Methods: This cross-sectional study was conducted at Photharam Hospital, Ratchaburi
Province, Thailand, between January 1 and December 31, 2025. Participants were adults aged
50-75 years with a positive FIT result who subsequently underwent colonoscopy. A total of 139
patients were included in the final analysis after excluding patients with incomplete colonoscopy
and those diagnosed with colorectal cancer.

Results: Among 2,047 individuals who participated in the FIT-based colorectal cancer screen-
ing program, 260 had positive FIT results. Of these, 149 patients (57.3%) underwent colonoscopy.
After exclusions, 139 patients were included in the analysis. Colonoscopic findings revealed advanced
adenoma in 36 patients (25.9%), non-advanced adenoma in 10 patients (7.2%), and normal findings
in 68 patients (48.9%). Multivariate logistic regression analysis demonstrated that anemia (adjusted
OR = 6.92, 95% Cl: 2.38-20.14; p < .001), age 260 years (adjusted OR = 3.36, 95% Cl: 1.15-9.75;
p = .03), and male sex (adjusted OR = 3.06, 95% Cl: 1.16-8.12; p = .02) were independently associ-
ated with advanced adenoma. Alcohol consumption, comorbidities, and family history of colorectal
cancer were not significantly associated with advanced adenoma.

Conclusion: The prevalence of advanced adenoma among FIT-positive individuals was
25.9%. Anemia, age =60 years, and male sex were independently associated with advanced
adenoma. These findings can help prioritize colonoscopies by identifying FIT-positive patients at

an elevated risk for advanced colorectal neoplasia.

Keywords: colon polyp, fecal immunochemical test, advanced adenoma
Received: May 17, 2026; Revised: Jun 15, 2026; Accepted: Aug 28, 2026
Reg 4-5 Med J 2026 ; 45(3) : 399-409.
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TsauziSeiaduingansainiansisage
fidfywavidunnuimesedulaniidinanse
NULAEATIFDTTUULATHFNILALILUUUINITNI
msune foyaidadflusyduanatsiessinauh
TsnuzifadunidluaivnnsdeTindusudu 9
gpaUszaInsialan lngsigeruaniunisal
TsauziSalantu wa. 2565 ssuidiiaelsauzids
swlmiiAatuiou 20 d1use wasiifidedin
Mnngulsntigeds 9.7 &usieitlan' Seiauan
Fendnadensiuunlinfingstuogododly
NNNAITTY N18lUUTUNVOITEUUANTITUAY
Uszindlne TsauziSednduamvnnisidedinduiu
ilswesUszvnsodiedeiiles doyaannszngig
asnsaugalu wa. 2565 Buduinduseyinsive
wunziSenelniuszunas 180,000 AU wazldedin
Uszanad 118,000 AU @9)203n15L@8TINAN
uzi39u uviSelon uazuzSadnldlng aude?

wziSaanldlunuazaldnse (colorectal
cancer) L%umﬁ&ﬁﬁm%ﬂuéﬂﬁﬁﬁg (colorectum)
Fausneusedldluguardldnss nalnnsiialse
(pathogenesis) apsugiSsaldlnguazaldnss
dlnadulilfiintuedrsgundu usdwind
Buainmsiiafewiefiondn Inau (polyp)
Fatnmduinilenieidoseniindeu (adenoma)
fnsWanEuNsEUILNTe BT ineiGent
“Adenoma-Carcinoma Sequence” ﬂ'ﬁzmuﬂ’liﬁ
Guduannsdasunlassgiuiugnssiluead
Woudldiund ihlugnsiasqydulaiiiauniuas
nsrerdudeuifosenyiinden (adenomatous
polyp %38 adenoma) s nduiadlufiaile
iiansazanvosnisnareiugodwreLiesau
gaudenismivaunIsUsikazanatunateiduy
Wwasuwiss (invasive carcinoma)iuﬁﬁ@ NITVIUNIT
WisuwassziumadiunBuiafuieaunas

Bunzded dnldsveznaiaiesin 10 U Fusey
et (window of opportunity)® fizauee1eBs
AUTUNTATINAANTBUTITN ANTATIINULALHN
duiloooniunisdesndos (polypectomy) Fa1fu
wmsnIsmensUfdafaunseatatunsyuiums
fouzi3e angdRnisalnisiinlsa wazandnsd
nsidetinlsegnadususssunazideddnian
fiheifdesentliaroutugmionuierindegs
(advanced adenoma) finnudesazanluszey
20 ¥ flazanansluiduneiSeUszann fovaz 5 vl
snsnsdedinannugiSeanldluguazniisuidn
Wit 2.2 wh wesflenudesionsdedinen
nﬂmmaqﬁuﬂizmm Sovay 12°
ugiSeanldluguazanldnsaduugis
fnvvesdudusuany wazAndufesay 11
v Suimualulszmdalng uzdldlnajuay
aldmsadunziSerdafofifigtinsalifiniy
lutidesnelutssmealng Sfvasusdedildlng
wazarldnsasreluduinniy 20,000 s1e6el
n3eENINasIINguIaslssivalnelaiulauiey
Annsosuzisealdlnglagldnisasiagiquiu
naaiTlugasy waznnsdedndeafionsaan
\losenuiason (adenoma) niouziSealdlg
nsdlinuiilesenuiinsion (adenoma) 2fiarsan
Fafioesniiiovlunsiifadeiiedasan
gufRn1sainsiauzsaaldlng waznisnsrany
uziSedldlngluszorSudu (early detection)
finaogdwenisansmnsnndedin®

senuatuildaiduieysiunisulans

v a

wagdiAsIenasandoyaneadfuasnaans
NMIAFININANTNTELATBINSANYITLRE T
u lsawgruralnsisny damdeswys dadu
Tssngrvramliauin 340 es AfuRavou
Tunsfudseraslussdusuneuasiuiilndifes
nsfnwildinsiutoyauuudarng (cross-
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sectional study) szuinefudl 1 unsieu @
31 §unAn w.A. 2568 laedingussasanan
WodiasiziaduynuazAuniladoide i
mmé’uﬁuémqaﬁﬁﬁ’umilﬁm?ﬁLﬁamﬁmLﬁaqqa
(advanced adenoma)Iuﬂizsmﬂiﬂﬁjmﬁﬁmamﬁwu
onuntlugaase (FIT positive) nsuUanadeya
Mnmseadafldnmsinud asdiedame
nalngauiunassuinine) uazduwuanidluns
Wiuuszavsnmlunisiadfuauddey (triage)

QUszasA
WiouszidiunuynuazAumadoideed
ﬁmmé’mﬁuﬁ‘maaaaﬁ’umnﬁmﬁqﬁa%ﬁmﬁmqa
(advanced adenoma) TuﬂssmWﬂsﬂdmﬁﬁmaﬂws
nyvanuidenusluganrse (FIT positive)

35n15ANEN
AeilPumsfineuuusinens (cross-
sectional study) lneiivdeyaludramiiiainnis
d0INADINTINANNTOY (prospective screening
colonoscopy) ANiiuN1g a1 Tsaweuialns sy
Farinseys serineiudl 1 unsen fa 31 $unay
w.A. 2568 Uszunsiidnuide nauidsslsauzise
aldlngjuwazdldnss ilunmsasadansemniden
weldlugaase (FIT) Ineviieusnsansisaiaussau
Ugundl uazlddumisdsdennitoliunndvinnng
doandesaldlg (colonoscopy)
deudnwiufianisidfey
. ?iuﬁa‘uﬁmﬁlﬂaga (Advanced
adenoma): vanefis Liesenviinson
(adenoma) fiduunadaust 10 fadwns
Fuly, videfidnvasmane s inetwuy
villous (villous histology), W5eilwag
WIHnUNALLsEAUTULS (high-grade
dysplasia) AMHLUININTFIY

e 711721a%M219 (Anemia): Tdineu9
n1satadeanseauslulnady (Hb)
<13 nSu/LaTans lulneAsie way
<12 N5u/10%anT TuwAnES

UsevnT wasinauain1sAnaaen

AmdengUlgargannndt 50 U fs 75
Athzumsinunilsmerualnssy Swiasvy3
faust 1 une1As WA, 2568 F9 31 Fuanem . 2568
Jugtaeiinsianunizifideonsenuivudy
Q%’liﬂmi‘i’fﬂﬁmw fecal immunochemical
test (FIT test)
NAUINSAALEBNNGADE14 (Inclusion criteria)

1. 918 50-75 ¥

2. as1anuneAididoneenuivudy
299719% Tneldn19¢979 fecal immunochemical
test Ammaen cut off fnnnduviniu 100 unlun3i/
iadans

3. lanelasunisidadeuziSedldlve)
wazanldnsg

0. Buserlirmuuiloaufuansvezig
Wy
\nauein13An@an (Exclusion criteria)

1. §Ursfiaelaiunisifadonyiss
aldluguazarldnseniglu 10 Y

2. Mydosndewmsiadldlvgluiauysal

3. nysudouiiiideyaliauysal
n13ARLRaNNENA2881 (Flow diagram)

Tf13mnsInfenwiluganse Iuiu
2,047 578 WURAUIN 91U 260 578 U13UNS
dodnaes 149 18 (fewar 57.3) fidulddneen
10 318 (doandedlyiauysel 5 318 uaznuuzieald
5 578 laun uzSeenldvajdudnuess (sigmoid
colon) 2 918, aldn39 (rectum) 1 918, anldlng)
@A (cecum) 1978, ﬁ']lé‘l,mgéau%u (ascending
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colon) 1 518) vilvindenguiegnagavne i
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nsAATIEVdeYyanIeEin

nsiuniusdeya THuuunesutuiin
foya Tinszsiteyalaelusunsy SPSS uazaiad
Tilunsinsevideya

1. Teyaeraunin loun ine Tsavesae
Answideyalasnisuanuasanud (frequency)
uaziovag (percentage)

2. Teyanausua loun 01e e Avil
wane lsnviu Ainevideyalngldadiai chi-square
¥30 Fisher exact test dmiutoyaiiiuuszian
categorical Uag t test %950 Mann-Whitney U test
dwiuteyauszinm continuous data

3. n193As R dedeifianudusiug
ﬁUﬂw3Lﬁm§aL§a%ﬁmLﬁaﬂqa (advanced adenoma)
fudumsinsziiemanuduiuslaeuiady
2 dumeu ldun

3.1 MTIATIRvLALUURLUTLAEY
(univariable analysis) ¥A1SNA@DUANUEUNUS
seviatiafuanundesdaszusiazady (Ifun ong
A fvilinanie waAnssumsANgsT nsguYYS
15As7u UseThug S ldlnglunseunsh uazne
Tafinaa) fusuuseufie nisnuiaiesindesgs

3.2 MTIATIENTOYALUUNYFIUUS
(multivariable analysis) Jadefifuuilvunie
faudunusedslidodragnisadfluszau
N15LATIENAILUSLAEY 8gnUIuNIlATIEn
sfuiiienruaudnsnaveduusidsdounse

MUUIANAIU (confounding factors) laeining

aumyinzviauannssladainnmans (multiple

logistic regression)

3U5IIUNITINY
AsAnularunsuseRsesTIUNS

Weluuywd 3nAUENITUNITITusTTUlUNYYE

Tsameunalns sy waadilasenis 017/2567

Fufl 13 woadnneu A, 2567

NAN1SANEN

o % & v = = = \ % ° '
N394 1 EU@;Janui’]usU@QEJJUUUWWULa@ﬂLLNQIUQQQW?%WN’]E#@Qﬂa@ﬂmi?ﬁ]aqléﬂﬂm

Iuufienviun 139 Ay

AuANBEHUIY onas)
oy @ 60 U (50-75)
LA
(Rt 57 au (41)
VAN 82 Ay (59)
fvtlunaniy (Rlandu/ms1auns)* 24.94 (13.93-43.56)
fuge 8 Au (5.8)
quyna 7 au (5)

*Aady (d

o

=gaaeui 1 OunzSedldlng
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A%

M13199 1 Tayaiugiuveseiinuidenuniluganseiinndendensivanldley (de)

FuugUlevienun 139 Ay

AuANYUELgIY Zopas)
T5A39u
Aaiuladings 57 AU (41.0)
Tuifuladinga 55 AU (39.6)
WU 28 Au (20.1)
Tsadanisess 6 AU (4.3)
lsavasnalaeniala 5 Au (4.3)
Tsalanedess 4 AU (2.9)
RN 3 AU (2.2)
lsAviaondonaNes 2 AU (1.4)
anAdungiSanldlug = 5 AY (3.6)

*ALae (Wae)

=g@aeuf 1 HunzSeldlng

nnsAnwlunguatie 9w 139 918
finsranuidonudlugaansy wuingtieiiongady
Uszanas 60 U wiadumemda 82 au (Fawaz 59)
wazinAwe 57 au (Fosay 41) Anaduvessivdl
11an18 (body mass index: BMI) 24.94 Alansu/

M99 2 FNYALTINUINNAITABINAD

myaans lsauszddiinunnianlungusiegs
Ao lsamnudiuladings (Sewar 41), lsaludulaiings
(Sowaz 39), waglsAumu (Segag 20) Aauans
Tumsned 1

U 139 AU

WNANIINIAR (%’aaaz)
Normal 68 AU (48.9)
Advanced adenoma 36 AU (25.9)
Adenoma (non-advanced) 10 AU (7.2)
Diverticulosis 9 AU (6.5)
Hemorrhoid 8 AU (5.8)
Hyperplastic 6 AU (4.3)
Ulcer 2 au (1.4)
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Tunguiuheifinnzdoauddlugaaisy
(Wnauan) 91w 139 519 wudngdhe 68 518
wilanisdesndeadutnd amanufiiffade
‘Uﬁmﬁmgﬂ (advanced adenoma) 31U 36 AU
Fadunquitfoaihsziaegnslnddailosnind
TomaimuwnanedunziSeldlngldgelusuian
psranuiaiorinsssunn (non-advanced
adenoma) 913U 10 AU ‘i’Jﬁ,JQ"t'J’JEJﬁIﬁ adenoma

46 AU BATINSATIINUAWLBRAUNA (adenoma
detection rate) Seway 33.1 feoitegluinue
| a2 oA U a v 6
10551 (A luiivausuiu Sevas 25)
AsIRANUANUEAUNABY 9 LauA A1IzgIniy
arldlugy (diverticulosis) 9 Au, IAAAINIG
(hemorrhoid) 8 Aw, Adtilawiin hyperplastic 6 AL,
wazkHa (ulcer) 2 AU ALEASIUASIN 2

M13199 3 Jadeidesionisiinfailoyiadesgevesdldivguavarldnsslunduinuidonudsluganse

3Lﬂ§13ﬁ%@;ﬂaLLUUﬁDLLﬂiLﬁB’J (univariate data analysis)

Uady Control group* Advanced p-value Crude OR
103 Au adenoma (95% CI)
36 AU
a1y (U)** 60 + 6.40 63 + 5.99
50-59 a8 9
11NATUNAY 60 U 55 27 02 2.61(1.12-6.11)
el
Y18 36:67 21:15 01 2.61 (1.20-5.67)
fatinanis (Rlansu/msnauns)** 24.69 + 4.42 25.61 + 5.67 33
Auga 2 6 001 10.10 (1.93-52.66)
quuvs 0 7 <001 NA 0%
TsAsu
AUUlaing 36 21 01 2.61 (1.20-5.67)
lusfuladings 35 20 02 2.43 (1.12-5.26)
LUNINY 16 12 .02 2.72(1.13-6.52)
Tsadendoss 5 1 56 0.56 (0.06-4.96)
IsAraenldeniila 2 3 76 4.60 (0.74-28.67)
salanedess 2 2 26 2.97 (0.40-21.90)
uzi5a 0 3 30 NA
lsAvandondules 1 1 43 2.91(0.18-47.84)
gAdunziSenldlvg 1 4 02 12.75 (1.38-118.21)
glulnadu (Hemoglobin)** 13.72 + 1.24 12.70 + 1.31 <.001 0.57 (0.42-0.76)
Ta%na19 13 19 <.001 7.65 (3.18-18.36)

* Non-advanced adenoma and other findings
“* fafy + duleuuunInggI

v

o drvfududsnisguuvs A1 OR liansnsadmnlle (NA) Wesannlaisifguywslunguatuau (control group)

il
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FUhpdnny 139 518 finsrenuidonun
lugaansy wanisdesndeanvinieviaideg
(advanced adenoma) 4 36 11y Uadeidsssie
ﬂflsLﬁm?ﬁLﬁaﬁnﬁmﬁmqq (Awnszvfiiwlsiagd)
Tnonguilengannniwvindu 60 U finnaides
ﬁazwu?ﬁLﬁa%ﬁmﬁmqqmmﬁfmdmﬁmqﬁam'jw

¥ =

60 U (OR = 2.61; p = .02); Hweifiauidss

Y
Y a

fagwuiadevindesgunnningudgs (OR = 2.61;
p = .01); fungdnssuMsANasIANAILIEYS
swnuiaidesiindssgennniiflifugs (o =
001; OR = 10.10); MsguysilAnudusiusetis
NedAny (p < .001; OR = NA) Lﬁmmﬂiuﬂeju

=l

AuAs (Control group) Lulflgiguyvsiag (0 Aw);

TsaUszdid (ndulsa NCDs) lsaiuamanuiiia
ANIEEY 2,72 191 (OR = 2.72; p =.02), lsAAumu
Tafingaifinadnandes 2.61 11 (OR = 2.61;
b = .01), Isalufuluidengs: Winaandss 2.49
Wi (OR = 2.49; p = .02); AudvENavesiugnIsy
nsiafddud 1 (Dan w1se wieditessau
aneladin) 7lasunsidedeindunySedldlvg
Wuladeideudinlentadesdis 12.75 1in
(OR = 12.75; p = .02); avwauysalvoufiadon
n11zlaiinaig (anemia) Lﬂuﬁaﬂq%ﬁﬁwﬁiymﬂ
gfin1azlafinansiiaauidesgeds 7.65 1
(OR = 7.65; p < .001) Fauandlunsteit 3

n19199 4 Jadedesansiinfsdeviindusguasaldinguazaldasdunguinuiionwlslugaaise

WATIINNFILUT (multivariate analysis)

Uady p-value Adjusted OR
(95% ClI)

218

50-59 U

11NAIUNAY 60 U .03 3.36 (1.15-9.75)
LI

CRIIRTITA .02 3.06 (1.16-8.12)
Augs w 50 2.07 (0.25-17.28)
TsAsau

auiuladings, ludiuladings, v .05 2.75 (0.99-7.66)

gyjqaﬁumﬁqﬁﬂé‘mwj .20 6.35 (0.37-107.90)

<.001 6.92 (2.38-20.14)

Ta#nang

* fredilsaluvan vise Anueiu wse Tudu egutee 1 lsa

o

NNTIATIAINIAILUT (multivariate
o o o a . o o

analysis) twentaduiduedasy nuntadeuniiu

lananisnuisileviiadegeegialiudfgnig

4t Lo nauiionemaus 60 Yuld Ianudes

wnninguiengifosndt 60 U (p = 03; adjusted
OR = 3.36) avefianudssunnniunands
(p = .02; adjusted OR = 3.06) waggfifin1dy

1

1a%n319 (anemia) "A1uideunnndngalaid
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Aelalinane (p < .001; adjusted OR = 6.92)
Tunanduiu Jedeiildnumnuduiusosnedivde
dAgMeEA Laun miﬁuqiw (p = .50) wazn1s
fuseTRgiduusSedaldlug (p = .20) sauds
n1siilsasan (anuduladings, leduluifenas,
wazUY) Fauanslumnsnsd 4

o
awv A

TugUrgdnsinauidedlanunnie
wnsndousuuss 1wy a1ldngg (perforation),

\@9nDRNNAINIIAARLLLD (post-polypectomy
bleeding), A1uAUla%ARA"

930l

lsang1uialns1siy Janins1vys
Hulsswenuramluvung 340 1Fies 3u-desiegie
Tusuneussiuiilndifies Tdriumsadenuds
Tugaanse $1uau 2,047 518 WU TgTHaNTA5ID
wuiFenudtluganrse uiu 260 318 wazAnaula
1R uduNanI83Tn15deINaee 149 51
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The Effect of Once-Daily Versus Twice-Daily Enalapril Dosing
Region 4-5 Medical Journal 412 on the Progression of Chronic Kidney Disease at Samphran
Vol. 45 No. 3 July - September 2026 Hospital, Nakhon Pathom Province

v
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VITFVIIUNNENYS 4-5 2569 ; 45(3) : 411-421.

Abstract

Objective: To study the effects of once-daily versus twice-daily enalapril dosing on the
progression of chronic kidney disease at Samphran Hospital, Nakhon Pathom Province

Methods: This research is a retrospective cohort study conducted at Samphran Hospital,
Nakhon Pathom, from January 1, 2007, to July 31, 2025. Data were collected retrospectively from
patients receiving enalapril 20 mg/day, divided into a group receiving enalapril once daily and a
group receiving enalapril twice daily. Data were analyzed using SPSS statistical software. Time to
event was analyzed using the log-rank test, and factors associated with outcomes were analyzed
using the Kaplan-Meier method and hazards regression analysis. Results were reported using hazard
ratios, 95% confidence intervals, and p-values.

Results: The group receiving enalapril once daily demonstrated a statistically significant
ability to delay the progression of chronic kidney disease longer than the group receiving enalapril
twice daily (p-value = .0035). The twice-daily regimen was associated with a significantly higher risk
of the composite renal outcome than the once-daily regimen (hazard ratio 1.93; 95% Cl 1.23-3.02;
propensity-adjusted HR 1.92; 95% Cl 1.21-3.05). The median time to a doubling of baseline serum
creatinine, or a halving of baseline GFR was 8.09 years in the once-daily group, compared to 3.51
years in the twice-daily group. Age was found to be a statistically significant factor associated with
the time to kidney deterioration.

Conclusion: Administration of enalapril once daily significantly delays the progression
of chronic kidney disease for a longer duration compared to twice-daily administration. Age is

a statistically significant factor associated with the time to kidney deterioration.

Keywords: enalapril, delaying progression of chronic kidney disease, duration of chronic kidney
disease progression

Received: Feb 25, 2026; Revised: Jun 12, 2026; Accepted: Sep 22, 2026

Reg 4-5 Med J 2026 ; 45(3) : 411-421.



nsansiwneiua 4-5
UR 45 auuA 3 nsnmAu - Augnau 2569

msAnuwavooMsiken Enalapril dua:htionsoifieunu
Sua:aoonsvdomsi:aolaidoululsowenuiaaiuwsiu
Pohdaunsusy

unin

Tsaladesaudutiymaunimuesauiilan
ugwukasintuetssoiies annnsinen
Global Burden of Disease, Injuries, and Risk
Factors Study (GBD) ?ﬁﬂsamwﬁagmﬁmﬁ’u
amzRuthouasdetinneuisdumsainlsauay
91M5UIAEUNIT 350 aia Tu 204 Uszne lag
WUNANDIATIIA FauR WA 2533 qudsilaqiu
wuirlu we. 2560 ffvaelsnlaEesimnazey
39 697.5 a1UAU (95% uncertainty interval [UI]:
649.2-752.0 druen) Anidumumniialan (global
prevalence) $osaz 9.1 (Foway 8.5-9.8) uas
Andu DALYs (disability-adjusted life-years: 31142l
voaTinfigaudeluanlsa wazduiudideses
fuanufinisduilosunainisn) 35.8 1w DALYs
(95% Ul: 33.7-38.0 a1 DALYs) uazilfidedin
nlsalaieds 1.2 duau aszvedsalntess
dwlvginszandeglunguussynsidduinig
dpuuaziAsugia (SDN) 3 nguusn (ssfumiige)
monlu W.A. 2562 Anldu 41.5 &1 DALYs (95% U:
38.3-45.0 81U DALYs) Uagilgidedin 1.43 druau
aziiulainanselsn (disease burden) wazens
nMsdeTindiuduedsoiies uasly we. 2564
Auaaen15aisaNa1n American Society of
Nephrology, European Renal Association, Wag
International Society of Nephrology is‘qd”l
fgUaglsalaunsUseianuinndn 850 aunAu
Fadudnwauinnninfihemnu (@22 duew)
Aeuaeayin wazuinninguasugiiaialan
(42 druaw) FeBAuT?

dmsvanumsallsalnitesiluussmelne
JPUUASITRLAMUNITUNNEUAZEUAIN NTENTI
ansnsauge Tutauuseana 2567 wuddseinelne
fifftnelsalaFeFafutunnlinnds 1.12 ey
WULﬂuQﬂwkﬁlmga%’ﬁwzﬁ 3 97191 500,000 AL,
szawdl 4 $IuIu 120,000 AY, wazszozdl 5

F1U7U 75,000 AY’ uazdayadnauinulsale
wisszinelng w.e. 2565 wudrdlgedlasy
nsurdanaunulasieisardlanisgesiesds
24.439 Ay wardsnisenlagienieslaiiow
049 86,325 AU NNADIUNITUAINAEINANTLNU
ABLATYENINIY 1.6 Auaruumsiel’

National Kidney Foundation Usgine
anigeuisn Tuwnves Kidney Disease: Improving
Global Outcomes (KDIGO) wavauiaulsaln
witsUszimalnedimuuzdilylunuimiadfeadu
Aa wuzildeangu angiotensin converting
enzyme inhibitors (ACEI) Iuﬂﬂwi’iﬂlméﬁﬁﬂﬁ
fgayiululagnizuinndt 300 Gadndu/niy’
warludiaelsalaFofeiifuuimnudmiy
fisayiulullaazannndi 30 fiadnsi/nsu iete
graemadonvedla wazmsUSUTLRIT AL
“YUINgIAnRINTIUUR” MievungegaiigUae
ausanusonatILAsIlA°

UaqUu enalapril \uenlungu angiotensin
converting enzyme inhibitors (ACEI) k]
univangluynlsmeuialulszmalng fawnng
nsUftAiluuasunmsiongynaanusadadngl
wazlnAfedusuinausatievzaonisidenves
Inlaagaiivsednsam wrludagudsludinuide
fvinsaneufeatunsuseuiisutsansan
sEniranaslden enalapril wuuTuazads
(once daily) WleufuTuazaense (twice daily)
Fadaldidmeuiitanuiinislderwuulafinda
Faduitunlunssaraudsedsuiiednvina
v09m151%en enalapril Suasnisnduiisuiu
fuazansnfsdonisvraslndenlufirsidnfu
nssnwlulsaneruiaanunsiu Janinuasugy
TngiAvdeyalufUleildfusn enalapril
20 fiadnfu/du esarmdugunuuenifld
Tulsangruradiulug wagdUlrvaunsanuse
watradreseld e luguuIminisinwm



Region 4-5 Medical Journal
Vol. 45 No. 3 July - September 2026

The Effect of Once-Daily Versus Twice-Daily Enalapril Dosing
on the Progression of Chronic Kidney Disease at Samphran
Hospital, Nakhon Pathom Province

wazidondslienluguaslsalaFeseivunzay
Auvsunaeslsinervialulsyinalnelaogig
fiusyansnnseld

IqUszasA

1) Lwaﬂﬂmmammm'ﬂwm enaLaan
Suayniendadleufuiuavasnds
dan1svraolaidonlulsimeiuia
AUNIIU TIInuATUFY

2) wlednwdadefiduiusiunavenis
1%y enalapril sian15vs1uLele
voegUlglulsangruraaiunsiu
Jminuasugy

A5n15AnEN
mu%’ﬂi{lmwu retrospective cohort
study vnsAnenilssneutaaunsIy S9in
RRIGH Fauafuil 1 unsiau w.a. 2550 f
31 nanginu 2568 lnewfiudeyadounddludiae
filgsuen enalapril 20 fiadnsusiou tnefinas
Antaoneaalasiu1siulasinis (Inclusion
criteria) Ssieluil
® 91¢ 30-90 U
® gn3MInTeswadln (GFR) 15 dadans/
U FiD 1.73 M5 1UAT
o 1asun1smsiasyauAsefiu (serum
creatinine) WaEdAITINIINTOIVOILA
(GFR) aehstioeaznilsnds
o lasunsesnalusiululiaanzegietes
Yaznilends
® 175Ue1 enalapril 20 fadnsusoiu
InusnIskeneanadaseananlAsinis (Exclusion
criteria)
o [Uhofiuiion viedanzunsndouain
8g1ngu ACE
e Joyanysziloulinsuiiu

WNaiN15IALAN91NN15ANYY (Discontinuation
criteria) Usgnausie

° ﬁmsﬂ%’uLﬂﬁaumumsnl,l,azgmwumi

T

o Uheliinfnnunissnm

e Joyanvszideulinsudiu

PMNNTANINOUNET REIN study’ wui
nguildsunssnwene ramipril Saduelungy
angiotensin converting enzyme inhibitor (ACEI)
annsatisanshmmsdesvedlaldesnafituddry
N9@iiA (p = .03) Imm&juﬁaaﬂwﬁléﬁum ramipril
AINTANAIVBIBATINITNTOOILA(GFR) siotfiou
Anidufesas 53 uaznguitléiugimaen (placebo)
Andusosay 88

2
zl—g ﬁﬁ(“‘%)*’ﬁ—s Vf'lqi+£21-&'

n = A

:E- = | — —a
r=Z¢=1l-p,g=1-pn

p=21Eg=1-p
P1 wanse nguitlédiuen ramipril A1nns

anaswee GFR siawfiou Anduesay 53

P2 uansils nguilléd3usmaen (placebo)
AIN13aNadves GFR Aawiou Anduiovaz 88

O wanafle AAAaALAAeuTadl 1
Amualii oL = 0.05

B uansis Armnunaimadeuvind 2
Avualii B= 0.20

r = srualunguitld¥uen ramipril
msseduunguilldiusivasn (placebo) Wiy
0.9

31NNI5AIUINAL LAAIUDITIUIUNGY
F19819 (n) oeatios 104 au Tumsfnuil



nsansiwneiua 4-5
UR 45 auuA 3 nsnmAu - Augnau 2569

msAnuwavooMsiken Enalapril dua:htionsoifieunu

415 Sua:aovnsodomsts:aolaidoululsowenuiaanuwsiu

Pohdaunsusy

Ya o

Aadelanuniudeundilavenfodeya

U
C% =

ffinstudinliluneszideugisuen (OPD)
LarHanTI9M iU RN sTuiin Al
VYA TAUNAYBILTING VAR INIUNITEUY
LUsunsunyseidouradlsang1una (HOSxP) AU
ICD-10 N18 I’iﬂlmé@%ﬁ (chronic kidney disease
yi3e CKD) TneRsdoyaiamzdinelanlnFeseilasy
&1 enalapril 20 fladnsusiotu wadunguilizue
enalapril Suaznilends (enalapril(20) 1x1 po pc)
Tdsagiudeyann OD wagnauillésuen enalapril
Suazaends (enalapril(20) 0.5x2 po pc) [dsagnu
foyavn BID Taglifinsusuidsuvuine uay
susuunsbiginaentissreznaintsiiuioya
warihinliaseiteyalaglilusunsumeadia SPSS
IngIATIERanyuEYInguAlogIalun1AnY

Bewssauun Tdun 1w Gewas), Auade, uay
a"sul,‘ﬁ'mmummgm (standard deviation) 1170
fisegunazAideseningmaesing (median and
interquartile range) dmsuiuusluguwuungu
(categorical data) Faulsensiaiiios (continuous
data) fifin1snszanefiunduazliunfnuddu
nrsiszoznanuiisuesuidlinadndlagly
log-rank test wazdmszviiadefiduiusiunadng
1l Kaplan-Meier method hazards regression
analysis Tngs189UKanI8A1 hazard ratio, 95%
confidential interval, Wag p-value

nMsfnuiriunsuseniusTsunsite
TuydaINANENTTUNITRINTUNITUFTINNTIL
Tupuvesdninnuasisaguiminuasgy aui
32/2568 Yufl 25 fugneu w.a. 2568

NANISANEI

¥

v =] Y
YayanugugUe

nnsiivdeyadeundadUieiilasuen enalapril Tulsaweviaaiunsiu fmdauasdgy

F1UIU 104 AU WU Hdnuazdeyan1andindanisiai 1

o 1% v v v AY Yo . (9 @
A13197 1 Jeyadoundsufthedlasuen enalapril Tulsangruiaaunsiu Jwminuasugy

Enalapril 2uag Enalapril 7uag p-value
wilande daande
(n =52) (n =52)
WA (Sowag) 6994
LI TN 29 (55.8) 26 (50.0)
° Y 23 (44.2) 26 (50.0)
27 @) - mean + SD 67.17 + 10.64 67.77 = 13.07 7991
BMI (Alan3u/m15194um3) - mean + SD 27.9 + 6.47 26.03 + 5.92 1276
Blood pressure (lagkunsUsan) - mean + SD
e SBP 136.38 + 19.34 133.73 + 17.30 4625
e DBP 73.46 + 11.97 73.12 + 12.52 .8857

+ MSAIERIINITNTBIURlA (estimated glomerular filtration rate; eGFR) Tun1sAnwnilldaunis Chronic Kidney

Disease Epidemiology Collaboration .. 2021 (CKD-EPI 2021 creatinine equation wiinlldsuusitond) wazdnseiu

ANUTULITadlsAlaiTess (CKD stage) munaet KDIGO



Region 4-5 Medical Journal
Vol. 45 No. 3 July - September 2026

The Effect of Once-Daily Versus Twice-Daily Enalapril Dosing

6 on the Progression of Chronic Kidney Disease at Samphran

Hospital, Nakhon Pathom Province

A%

M13199 1 YeyadounaaiUleilasuen enalapril lulsaeruiaanunsiu Jainuasusy ()

Enalapril 7uag Enalapril 2uag p-value
wilenss doante
(n = 52) (n =52)
Usetinsilulsailawavvasniion (Gavay) 8344
o i 16 (30.8) 18 (34.6)
o lud 36 (69.2) 34 (65.4)
Serum creatinine ({adn3U/19%aAT) — mean + SD 0.90 + 0.26 0.96 + 0.29 2729
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CKD stage (Sowaz)t 6797
G1 18 (34.6) 19 (36.5)
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Disease Epidemiology Collaboration f.¢. 2021 (CKD-EPI 2021 creatinine equation wlialuld@muusi@ievid) uazdnsysu

ANUTULTIvRILsAlAEa%A (CKD stage) manaudi KDIGO

nsAnwEUaeldiuet enalapril
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[ o | |
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.482 1.001 (0.987-1.015) 910
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ﬂzLLuuqmmwmiuawé’UﬁLﬁ'ﬁu 1 azuu dstusiulenainnnzdiuiianas (adjusted OR = 0.66;
95% Cl = 0.50-0.86; p = .002) WueIiUe1y (adjusted OR = 0.96; 95% CI = 0.91-1.00; p = .036)
waznseenfdaniewuuwelsdn (adjusted OR = 0.61; 95% CI = 0.43-0.87; p = .006) VauzdilsALUININ
Fuiusiulomainnvdniiiiuty (adjusted OR = 6.10; 95% Cl = 1.47-25.35; p = .013)
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Abstract

Objective: To examine the relationship between sleep health behavior scores and body
mass index (BMI) and obesity among working-age adults at the Lifestyle Medicine Clinic, Health
Promotion Center Region 5, Ratchaburi

Methods: A retrospective analytic study was conducted among 170 working-age clients
aged 18-59 years. Data were obtained from electronic medical records (sex, age, weight, height,
and body mass index) and the Lifestyle Medicine Clinic’s health behavior assessment database
(sleep, physical activity, dietary behavior, smoking, alcohol consumption, and comorbidities). The
sample size was determined using the criterion of 10 observations per independent variable. Data
were analyzed using descriptive statistics, the Pearson correlation coefficient, univariable binary
logistic regression, and multivariable binary logistic regression (enter method). Statistical significance
was set at p < .05.

Results: Most participants were female (64.7%); a mean age was 45.97 + 10.33 years with
a mean BMI of 27.73 + 6.49 kg/m?; 60.6% were classified as obese (BMI >25.0 kg/m2, Asian-Pacific
criteria). There were 46.5% of participants who slept fewer than 7 hours per night. The mean sleep
duration score was 2.91 + 2.74 and the mean sleep quality score was 2.29 + 1.65. Sleep behavior
scores were significantly and inversely correlated with BMI: sleep duration score (r = -0.237; p = .002)
and sleep quality score (r = -0.269; p < .001). In the multivariable binary logistic regression model

(enter method), after adjusting for age, sleep duration score, resistance exercise, aerobic exercise,
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sedentary time, diabetes mellitus, and dyslipidemia, a one-point increase in the sleep quality score
was independently associated with lower odds of obesity (adjusted OR = 0.66; 95% Cl = 0.50-0.86;
p = .002), as were age (adjusted OR = 0.96; 95% Cl = 0.91-1.00; p = .036) and aerobic exercise
(adjusted OR = 0.61; 95% Cl = 0.43-0.87; p = .006), whereas diabetes mellitus was associated with
higher odds of obesity (adjusted OR = 6.10; 95% Cl = 1.47-25.35; p = .013).

Conclusion: Sleep quality score was inversely and independently associated with both
BMI and obesity after adjustment for age, physical activity, and comorbidities. Because of the cross-
sectional design, causal inference cannot be drawn. These findings support incorporating sleep
quality assessment into routine evaluation at lifestyle medicine clinics, alongside physical activity

and comorbidity assessment.

Keywords: sleep health behavior score, body mass index, obesity, working-age adults, lifestyle

medicine
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Tsaauiulaiing -0.059 446
amglviuluidenfinung -0.217 .004%*
TsAUszsaau 9 0.054 487
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TadaRnninialaien (univariable binary logistic
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at Samutsakhon Hospital

Abstract

Background: Cervical cancer is common in Thailand. According to the campaign in cervical
cancer screening, more patients with abnormal cervical cancer screenings underwent colposcopy.
This study’s objective is to estimate the prevalence of high-grade squamous intraepithelial neoplasia
(HSIL/CIN2-3) in women who underwent colposcopy.

Objective: A primary objective is to estimate the prevalence of high-grade squamous
intraepithelial neoplasia in women who underwent colposcopy at Samutsakhon Hospital. A
secondary objective is to identify cervical cancer screening result in women who developed high-
grade squamous intraepithelial neoplasia.

Methods: This research is a retrospective cross-sectional study. Women who underwent
colposcopy at Samutsakhon Hospital in Samut Sakhon, Thailand, from 1 July 2024 to 31 December
2025 were included. Medical data were obtained from the hospital database.

Results: Of the 322 patients who underwent colposcopy with cervical biopsy at Samutsakhon
Hospital, 81 patients (25.2%) were found to have high-grade squamous intraepithelial neoplasia
(HSIL). Among them, 52 patients (64.2%) had HPV infection, while 29 patients (35.8%) had abnormal
PAP smears: the most common PAP smear result was HSIL (16 patients).

Conclusion: The prevalence of HSIL among women who underwent colposcopy at
Samutsakhon Hospital was 25.2%. The study found that HPV infection was the most common

abnormal cervical cancer screening result in those who were diagnosed with HSIL.
Keywords: colposcopy, HSIL, CIN2/3
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Abstract

Objective: This study aimed to determine the incidence of suspected developmental delay
and additionally identify factors associated with suspected developmental delay among preschool
children attending the Child Development Clinic at Chaophrayayommarat Hospital, Suphan Buri,
Thailand.

Methods: A retrospective descriptive study was conducted among children aged 0-6 years
who were newly registered at the Child Development Clinic.

Results: A total of 210 children were included in the study. Among them, 163 children were
suspected of having developmental delay (77.6%). Univariate analysis revealed that several factors
were significantly associated with developmental delay, including maternal age >35 years at preg-
nancy, preterm birth (gestational age <37 weeks), low birth weight (<2,500 grams), 5-minute Apgar
score of <8 and 10-minute Apgar score of <9, and daily screen time exceeding 2 hours. Children
who used screen media for more than 2 hours per day had a 2.17-fold higher risk of developmen-
tal delay compared with those with less screen exposure. In contrast, storytelling activities with
children was associated with a lower risk of language developmental delay, suggesting a protective
effect. Multivariate analysis demonstrated that screen time exceeding 2 hours per day remained
significantly associated with language developmental delay, while other factors including maternal
age, gestational age, birth weight, Apgar scores, and storytelling activities were not significantly
associated after adjusting for potential confounders.

Conclusion: The study identified several maternal and perinatal factors significantly associated

with developmental delay, including advanced maternal age (>35 years), preterm birth (<37 weeks),
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low birth weight (<2,500 grams), and low Apgar scores at 5 and 10 minutes (<8 and <9, respectively).
These factors may increase vulnerability to adverse neurodevelopmental outcomes. Therefore,
early developmental surveillance is particularly important for children born preterm or with low
birth weight. Promoting developmentally supportive practices, including shared reading, interactive

parent—child activities, and appropriate screen-time limits, may further support age-appropriate

development and reduce the risk of developmental delay.

Keywords: preschool childhood, risk factors, suspected developmental delay
Received: Mar 18, 2026; Revised: Apr 16, 2026; Accepted: Aug 11, 2026

Reg 4-5 Med J 2026 ; 45(3) : 447-461.
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nsfansoaimuinislutinfifiaaiuide e
faunsadioguds Wy innguiimiingados
nguaaenneuivua uedesdlenifiuszaviam
Tun1snuimuIn1s9lasa (early detection)
LaznsAfinsfnYILUUANIY TN (integrated
intervention) fia din1sduasuaiunsiiumw
nsfilaguinisiaauds waznisdglusunsy
nsnsedu 1unisfnuiiivdngiunudng
Uszansamlunistesiuimuinisards Tudn
nguides drunsfnnsesiannnsluszmalng
Hagiulinsdnnsedlaeltiadesilo DSPM Tnedl
WmnenisAnnseauazfnauseuiuluin
nguidss uazitiunsiidusmveaiewifunases
uavAIAwaIAN WiRefuiunuideves Martins
wazAne" wudndnisseylymuagmanive
veelgyymimuINIst Wy N15An¥Iven1TAN
AwlATgIuETinauresasounds dudunns
aanuIzEreny wasvinuAdynivaiduls
wfunmsandadoidosvesinguldluuszansd
fWu1n1sen

druludszimalneies a1nn19fineyd
anunsaiaunsinUsuivlne we. 2564 Tng
nswewsle Fadumsdmadineny 9 e fe 5 3
11 fiou 29 $u viuszina $1uam 5,113 A wui
wnUgudelvediWmuinisautesiuynaiuiios
Sowaz 70.3 wenanalein winUguiulneUszunn
Yovay 30 Hiwurnisaninmnassw/adeandi’®
waglaedrsiateyalulsaneruia 3ndmdn
Soedn d1U9 WU mInAaeanaufIviun NN
nquimindesndt 2,500 n¥u wazmaniivie
sondlauvazaaen \utldoideaidauduiug

Auauinsaitn uregslsinudadunisdnw
nngudszunsiifidiudife Jeldaiunsa
Fulduansiuvesusemneld (generalizability)
wazvnanansaszytadeidesld azldidunis
Josdunisiianmuinisdlalussezenisely
N1395adnNTeIRasAunLAnfddedeidu e
WannmsaihdaussresBudy Julladeddase
A9 early intervention LLazﬂ’l‘iﬂLLaquax‘iﬁi’m
lngfuanarvnivadn suavinluguadnsg

' Y
aAa aAaa =

éfmﬁwmmiLLas@mmwmmmm%u

QUszasA

1. lefnwigiinisalnsAniaminis
asdoadlugunisiedeulm dunisldnduie
Jadn aunsdilaniw aunsldniwl way
fuNsTIsUdemLesardenuvaAniowuiSey
AadnmuInsan Tulsameruiadinsseneusi
ANTTUYT

2. via@nwitadefifiannuduiussu
Wauin1saedeaitrvesdnneuisiseuluaddn
WAUINITLAN 15NN NTZNEUTIY gNITUY3

25n15ANEN
1. 3UuUUUAIY (Research design)
- Retrospective descriptive study
2. UszrnsiigasnisAnen (Study population)
- dszvnsnguidivung: dUlsiiinens
0-6 U 1Hugtheselminsuuinseain
Wauin1san Tulsanenuiadinssen
BT GNTIUYS svernmRs 1 unsau
W.A. 2568 D9 31 SUNAN W.A. 2568
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3. n1sAatdangid19i1un19938 (Subject
selection and allocation) Usznause
naaINIsARLEDNEINI1NTITE (Inclusion
criteria)
- fhein 918 0-6 U
- Dufthendlminsuuiniseatinianinis
win Tulsaneruradinsze1susne
ANTTUYI
- Aeyaasulunvszlou
NAINIIANDBNKIN3IUN15IT8 (Exclusion
criteria)
- funaseviseunulagveusssulianunse
doansnuilngld
- WinfifannmsdiAflseaudniidiionns
Fnseiilos lsnauosfinig lsamaiugnssy
W30IlNTEUNNTOIINISUDLAUNSBNTS
lagu uazdiimuinistiuineu
4. NSUTTRUARUING
- fUrsdniuafuuinasifusielng
NN318lasun1TUsT U N laely
wuuUsealiy Denver Il lagnunswnve
WAILINITWALNORNTITUAIULUINIIVDY
AATNRAILINIILAN
- Tumsdnwadad smueld aeitannnis
a1 (developmental delay) e
Andldfunisuseiiunagidadedn
Tu1nNsalagNuTLnnNgNmuINIg
wazngfnssy laeWa1smIsIuAvY
wan1sUsEiiiuseaieaiio Denver Il wax

v a

Joyanepdiniiigites

2

- fAduiudeyananisusuifiuimuinig
U3 T8U TAYTILUNAINATUTO
Wans Toun sunanuilesinlug (gross

motor), AMunanuLiiatinidn (fine motor),

AN (language), harauUdInNLAY
N13YIBLUFBAWLBY (personal-social) fu
aeAUsEnaUYBNASedile Denver I
F3u555un15388 MsAneildrunTs
Fusee9sesTIuNTIdeluNy¥EAINAMENTIUNTS
M1315001958555Un153 38l uuywdlsaneua
WINTEE18UIY TINTAANTIUYS NU18LAY
YMO002/2569 Sufl 6 uns1Ay .61, 2569

NANTSANEN

MnmsAnugithevianun 210 518 e
asdoiauini1sant 163 s1e Anuiesay
77.6 famanslumsed 1 LaZAINTBYANITNTIA
Wawns Tneldiedesiio Denver Il wuin windidl
Yeymimunnseudenuand Sesay 47.6 Atgm
W seunduiledadnardn fevas 54.3
Fruimunnsndnaiesialuadndn fevay 25.7
wazitdgnmuin1saIunIwatn sevay 76.7
Fauandlumsad 2

LAZIINNITILATIZAULUUFILUT LAY
(univariate analysis) ﬁ’ﬂLLﬁ@]ﬂum'ﬁNﬁ 3 WU
Padeiifianuduiusiunneimuinisardiesad
e Toud wsaiiforguaezdangsd
11NNIUIOWINNU 35 U (crude OR = 2.92; 95%
Cl: 1.08-7.86; p = .034) miﬂaamdauﬁmumﬁmq
ATIAURBNI 37 UMM (crude OR = 4.49; 95%
Cl: 1.53-13.19; p = .006) twinusaintiesnin
2,500 N33 (crude OR = 5.59; 95% Cl: 1.65-18.92;
p = .006) AZLUYN Apgar 7 5 Wit (crude OR =
0.21; 95% Cl: 0.08-0.59; p = .003) wazd 10 U1l
(crude OR = 0.25; 95% Cl: 0.10-0.62; p = .003)
szaznain1siidenineuinnit 2 Falussetu
flonmainnmeiaunisandh snniniildviee
#aend1 2.17 i1 (crude OR = 2.17; 95% Cl:
1.43-3.30; p = .001) kagn1sdAanTsuNTOIUEnIY
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Tandle Memainnngsimuinisnianwaitn
tfosninguiliifinisenuiniu Fadutiedetosiy

Lﬁ'aimwﬁmuwuﬁmﬂi (multivariate
analysis) WU szezna1IN1sEEentaeiiuinng
2 FluwsieTu Snsdimnuduiusfuneiaminis

o o a

NAwaITIegslitedReysana (adjusted OR

= 2.07;95% Cl: 1.33-3.21; p = .001) Weufitadedu
1¥uA o1gueansmIvmeRinTId 018AT3o
dniusniin AzuuL Apgar Wa¥AansIuNTey
n1u lunwuanuduiusegeiidedAgniaia
naan15UsuAUad59u (adjusted OR) FlaLana
Tusnsnadi 4

A157197 1 dnwauzinluvaufnnauisSeularATaUASINENTINAISANET (n = 210)

fanls 37u7u (n) foway
WAL
Y18 57 27.1
Y9 153 72.9
91gLiin (Hiaw), (mean + SD) / median (IQR) 3.03 + 1.2 3.08 (2.08, 4.08)
UouNIMIOWINAY 12 7 33
13-24 38 18.1
25-36 55 26.2
37-48 57 27.1
11NN 48 53 25.2
m&gmammmxﬁg\iﬂﬁﬁ @), (mean % SD) / 587U (IQR) 30.48 + 4.5 30 (27, 34)
20-35 163 77.6
NATINIDYINNAU 35 a7 22.4
UszaAlsaUszanfatiuuasunsan
Hlspuseand 14 6.7
laifllsaUszand 196 93.3
AITUNINYUSTHINRIATSHA 25 11.0
Preterm labor 17 8.1
Premature rupture of membranes 1 0.5
Gestational diabetes 6 2.9
nslfSussmusningenssissinianses 165 78.6
UseSansidansianinssuinenansss 5 2.4
Uszinnugnazninannssd 5 2.4

U525 ULAZITENIN9R9ATIA

3 1.4
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A%

AN5197 1 dnwaueinlurauinnawlBiSsuLarATaUATINENTINNISANE (n = 210) (s9)

Ay 977U (n) Sowaz
9189A334 (§Uak), (mean £ SD) / median (IQR) 36.8 + 2.84 38 (37, 38)
floenin 28 3 1.4
28-36 49 23.3
1NAIIOLINAY 37 158 75.2
dwinusniiia (n3w), (mean + SD) / median (IQR) 2,758.5 + 570.76 2,800 (2,500, 3,100)
Hosnin 1,500 6 2.9
1,500-2,499 42 20.0
1NAAIUSBLYINAY 2,500 162 771
Bn13naen
AADASITUYIR 89 42.4
HIFIRARDN 121 57.6
Apgar score, (mean * SD)/ median (IQR)
ATLULT 5 U7 8.61 + 0.74 9(8,9)
AzLLLT 10 Wil 9.58 + 0.75 10 (9, 10)
Aazunsngau (@lauinnii 1)
Respiratory distress syndrome (RDS) 22 10.5
Birth asphyxia 5 2.4
Persistent pulmonary hypertension 1 0.5
Septicemia 0 0.0
Meconium aspiration syndrome (MAS) 1 0.5
Apnea of prematurity (AOP) 5 24
Early onset sepsis 18 8.6
Transient tachypnea of newborn (TTNB) 10 4.8
A5IASULULININATIATBWINAU 6 Lhau a5 214
Hauanan
UA/113A7 107 51.0
Jg/mneny 96 45.7
3u 7 3.3
sERuNsAnYgiAeg
nasTseud 125 59.5
AseuUangvaoliguiin 62 29.5
Ueyeyei3 20 9.5
ganinUSeyen3 3 1.4
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AN5197 1 dnwaueinlurauinnawlBiSsuLarATaUATINENTINNISANE (n = 210) (s9)

Ay 31U (n) foway
selavasnsaunsanatfion (UN/ARow), (mean + SD)/ 11,780.95 + 10,983.33 8,000 (6,000, 12,000)
median (IQR)

Houna1 15,000 172 81.9
1INAINIBMNAY 15,000 38 18.1
wiavasdeidnds
Tnsvied 137 65.2
nsfns/ufiudn 63 30.0
sreznafldaentinee (§21ue/5u), (mean + SD) / median 21+ 1.15 2(1,3)
(IQR)
Aanssun1sautiniu (r¥i/u), (mean = SD) / median (IQR) 79 +31 10 (5, 10)
Taidl 178 84.8
i 32 15.2

A15199 2 Toyan13nTIRUINTTIAETT Denver |l Tufnnaulsiseu SuunaIUAIUNAILINIT

AURAIUINT FuuAnasdeatn SevaziAndedoandn
(n)
#1u personal social
Unhi 110 52.4
ann 100 47.6
#1u fine motor
Un# 96 45.7
a1 114 54.3
#1U gross motor
Unhi 156 74.3
andn 54 25.7
#1u language
Unhl 49 23.3
ann 161 76.7
fnun1sadn (egnetiae 1inu) 163 77.6
Inaunsasdeant (wenauuszan)

19U 15 7.1
2 f1uU 75 35.7
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A%

A13197 2 Joyan1snsraiauIn1slaeds Denver Il ludnnouteBeu SiuunmusuimuIng

FAIUNUINT FuuAndsdeat SevaviAnasduandn
(n)
IWauinsasduand (wenaiuusznn)
3 oy 28 13.3
4 oy 45 21.4
a9t 3 adefideuduiusdenmuinisand
WaIIN15a19n WaIuINIsaNIY Univariate
U fowaz U foway 95% Cl p-value
WALAN
WY a6 28.2 11 23.4 Reference 1
‘v@ﬂ 117 71.8 36 76.6 1.29 (0.6, 2.74) 514
E]'lE!Lﬁﬂ (1#au), mean + SD 3.18 + 1.24 2.48 + 1.11 1.62 (1.22, 2.16) .001
Houn1mIaIAU 12 6 37 1 2.1 Reference 1
13-24 24 14.7 14 29.8 0.29 (0.03, 2.62) .268
25-36 41 25.2 14 29.8 0.49 (0.05, 4.41) 523
37-48 46 28.2 11 23.4 0.7 (0.08, 6.4) 750
17nn71 48 46 28.2 7 14.9 1.1 (0.11, 10.51) 937
orgunsaunzAaassf (@), mean + SD 31.46+4.21 27.06+3.77
20-35 121 74.2 42 89.4 Reference 1
INAIUIBNIAU 35 42 25.8 5 10.6 2.92(1.08, 7.86) 034
Uszinlsauszanfahuvasunsan
filsauszdne 10 6.1 4 8.5 0.7 (0.21, 2.35) 567
Laifilsauszden 153 93.9 43 91.5 Reference 1
ATUNINTUTEVINeRIATIS 3.33(0.75, 14.74) 113
Preterm labor 15 9.2 2 4.3 2.28 (0.5, 10.35) .285
Premature rupture of membranes 1 0.6 0 0.0 NA 1.000
Gestational diabetes 6 37 0 0.0 NA .999
nslasudszmuevngenssd 124 76.1 41 87.2  047(0.18,1.18)  .107
sEninenansss
UszSansiansiandnssuinenansss 2 12 3 6.4 0.18(0.03,1.12)  .067
Ui:i’ﬁ?}luqsﬁw'jwéf'ﬁﬂﬁﬁ 2 1.2 3 6.4 0.18 (0.03, 1.12) 067
UszSRunsaniiduada seuinensnsss 1 0.6 2 4.3 0.14 (0.01, 1.57) 110

114



QuUANMsNIa:Jo98RiAUAUWUSAUWULNMSEN
onsahsiwngiua 4-5 457 vovidnnoudaiSaulunadnweuunmsian

UR 45 auuA 3 nsnmAu - Augnau 2569 TsowenuaiWs:ENgUS IS WSSUUS
v

A15199 3 Yasendanudusiusaanauin1saiti (o)

WawIN15a1dn WAIUINITENTY Univariate
UM fouas U Souns 95% Cl p-value

819A534 (§Ua1%), mean + SD 36.54 + 3.00 37.72 £ 1.93

floanin 37 48 29.4 4 8.5 4.49 (1.53, 13.19) .006

NAIUIBINAY 37 115 70.6 43 91.5 Reference 1
Budnusnida (n3w)

fJpanin 2,500 45 27.6 3 6.4 5.59 (1.65, 18.92) .006

1NNIMTOWIAY 2,500 118 72.4 44 93.6 Reference 1
EEIREGEER

ARDASITUYIA 91 55.8 30 63.8 Reference 1

H1AAARN 72 44.2 17 36.2 1.4 (0.71, 2.73) 329
Apgar score, mean + SD

%LLuuﬁ 5 W1l 8.53 + 0.81 891 +0.28 0.21 (0.08, 0.59) .003

ATUULTl 10 Wi 9.48 + 0.82 9.91 +0.28 0.25(0.1, 0.62) .003
azunsngau (lauinnii 1)

Respiratory distress syndrome 22 13.5 0 0.0 NA 1.000

Birth asphyxia 5 3.1 0 0.0 NA 1.000

PPHN 1 0.6 0 0.0 NA 1.000

Septicemia 0 0.0 0 0.0 NA 1.000

Meconium aspiration syndrome 1 0.6 0 0.0 NA 1.000

Apnea of prematurity 5 3.1 0 0.0 NA 1.000

Early onset sepsis 18 11.0 0 0.0 NA 1.000

Transient tachypnea of newborn 10 6.1 0 0.0 NA 1.000
nslasuLIININNINIINAY 6 Wiy 30 18.4 15 31.9 0.48 (0.23, 1) .050
Hauand

Jn1/u1301 82 50.3 25 53.2 Reference 1

Yg/meny 76 46.6 20 42.6 1.16 (0.6, 2.25) 665

Buq 5 3.1 2 43 076(0.14,4.17) 754

zé’umsﬁnm@émg

nniseusy 97 59.5 28 59.6 Reference 1

HsenvatensoLieuyin a7 28.8 15 31.9 0.9 (0.44, 1.85) 784

Useyaye3 16 9.8 4 8.5 1.15 (0.36, 3.73) 810

aannUSyen3 3 1.8 0 0.0 NA 999

snelavasnsaunsasation (Un/thaw)
Tpgnin 15,000 130 79.8 42 89.4 Reference 1
1NNNIMSBWINAY 15,000 33 20.2 5 10.6 2.13(0.78, 5.81) 139
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A%

A15199 3 Yasendanudusiusaanauin1saiti (o)

NAUINITAIE NALINTENTY Univariate
U Souns UM fouas 95% Cl p-value
wiavasdefidigs
nsvied 113 69.3 24 51.1 Reference 1
Insfwvi/udiuidn 50 30.7 13 277 082(0.38,1.73) 598
szoznaidiontinee (@aluy/du), 2.25 + 1.15 1.52 +0.97 2.17 (1.43, 3.3) 001
mean + SD
AanTsun1sauEnIY (W/u), 8.68+3.27 6.67+2.46 1.28 (0.97, 1.69) 084
mean + SD
1aif] 143 87.7 35 745  Reference 1
3 20 12.3 12 255 0.41 (0.18, 0.91) .029
a5neil 4 nsdeseitadeiifianuduiussenmuinisand
Univariate Multivariate
Crude OR (95% CI) p-value  Adjusted OR (95% Cl)  p-value
9nIvERIATIS (@)
20-35 Reference 1 Reference 1
INNIWTBNIAU 35 2.92(1.08, 7.86) 034 2.27(0.69, 7.45) 175
91gAssn (§Uai)
Uoanin 37 4.49 (1.53, 13.19) .006 1.25(0.21, 7.56) .807
UINAATBNNAU 37 Reference 1 Reference 1
twdnusnida (n3a)
Uonin 2,500 5.59 (1.65, 18.92) .006 2.8(0.34, 23.13) .339
1NNIAIBNIAU 2,500 Reference 1 Reference 1
Apgar score
ATUULT 5 Tl 0.21 (0.08, 0.59) .003 0.73 (0.06, 9.6) 811
AYLULT 10 Uil 0.25 (0.1, 0.62) .003 0.53(0.04, 6.51) 624
szezandilddandnaaunnnin 2.17 (1.43, 3.3) .001 2.07 (1.33, 3.21) .001
2 Falue/3u
AaNITUNITBIULUNIUY
aid] Reference 1 Reference 1
i 0.41(0.18, 0.91) .029 1.23(0.42, 3.61) 712
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Sovay 15 AULANA19RINaI81985 U ela
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nsanwadsiifmuin ssesnainslidde
NUN9IANNFUNUSTUNIENMUIN1TA1T 108198
Teddynneada Jsdenadesiunsinyvaneatiy
Tuefidiunn mudselulssnaauansniidne
ngudnery 2-3 U wudwdnilddesiiugunsal
flofie daus 1 PalusreTuduly Hauduiug
AUATLUURUAILAZNNSEDdNsianad ST
Mlonrafndeyminiuanudnlaniwinagnng
W arwunduilefiuiudnilddetosndn!’
NANISANEIAINAIIEAARBIAUNITANEILUU
systemic review U834 Massaroni hagAmz'®
wunmslddentheslusseznaniiunnau Tnsanns
Tunnergdesnin 2 U danuduiusiunienaidn
afdoan wardymdunmsieasvesdnluewian

yonaninanisinwiadaiinuindnisl
o1wassftennit 37 &Uasi uashinusniin
N3 2,500 N§u Tuwaltindanmeiauinisant
wnnindudinfiinesuimuanazdtmdnusn
Aaund Seaenadastunisanefiniuan Tnefiay
FuUUU meta-analysis nuinAnTiAaRaufIL.
Ineanglugieeienssd 32-36 danii Ay

AesrionnuRnunfidnuianinis Wy anuAaund
frunisdeaisuaznisindeulny uinndudin
fiAnasumunegelided dyniada wax
anudssfandniuulduiuiuioogased
anas”’ wan1IAnwIfINaIdidenAaeany
N5ANYIT09 McGowan wavamy’ Fudunis
ANWILUY multicenter cohorts WU3INGUNIIA
paannaufnuaLaznsnnguivintosniy
2,500 n$u unguiidiamidege’ wazufieaiu
AunuIdBvesUsnelng oy Phosr wazams'
dunsfnwuvuiiuteyalulsameiuia wui
WauINIsTALFURUSITNAREANDUAINUA
wazmsnnguimiiniiosndn 2,500 n¥u uaw
finnsfnurludszimaiiunaudnuit Wndiin
Tuthsengassd 30-36 dUai fauidessiond
AnUnAvIsRmuInITTatediy Lnndudniiie
asurivue TaefiAranudsnivtuuszanm
1.6-2.4 111”

R

nnsAnwinuIntadeutsusenng
fAnuduiusiuniziauinig taun 818a33a
usANERIRTes fiunnd 35 T, engased
fitosndn 37 dUavi, dmdnusniindidesndn
2,500 N3u, AxWLU Apgar 11918 5 U7l Lay 10 und
Faumseaeataufmuavientsitudnusnie
1399198 NN NI TNAIUIV 55 UUUTE AV LAY
nseusluszeven uaztladsudannden Wy
szazainsiddentirevendn dauduius
Fumuinisandnguiy fadu n1siase s
LardanuiauinisveuinfidaauLds i
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N3TISUNNELYR 4-5 2569 ; 45(3) : 463-476.

Abstract

Objective: The study’s purpose was to compare infection rates in patients with open long
bone fractures according to debridement waiting time after hospital admission, compare infection
severity with surgical waiting time, analyze the relationship between surgical waiting time and
infection onset timing, and analyze the relationship between Gustilo-Anderson classification grade
and infection occurrence.

Methods: This retrospective comparative study included 158 patients from January 2018 to
December 2024. A six-part open fracture data recording form was validated by three experts (I0C >
0.50). Infection criteria followed CDC Guidelines for Prevention of Surgical Site Infection (2017) and
Fracture-Related Infection Consensus Group criteria (2018). Data were analyzed using descriptive
and inferential statistics including chi-square test and Fisher’s exact test.

Results: Overall infection rate was 18.4%. The group operated within 6 hours had an
infection rate of 19.7%, the 6-24 hours group had 12.7%, and the group beyond 24 hours had
29.2%. Infection severity differed significantly according to surgical waiting time (p < .05), though
no pairwise comparison reached significance, with the group operated within 6 hours showing the
highest proportion of deep SSI(71.4%), while the group operated after 24 hours showed the highest
proportion of superficial SSI(71.4%). Gustilo-Anderson classification was significantly associated with
infection rates (p < .001), with infection rates increasing progressively by injury severity.

Conclusion: Surgical urgency should be prioritized based on Gustilo-Anderson classification
severity. Surgical planning can be conducted within 24 hours without strict adherence to the
“6-hour rule.” Medical staff should be trained to accurately assess Gustilo-Anderson severity grading,
and quality initial wound management should be emphasized.

Keywords: open fracture, infection, surgical waiting time, Gustilo-Anderson classification,
infection surveillance
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WIguiigunnuuAnAeiaze (post hoc pairwise

comparison) f28 Fisher’s exact test 31U
n15U5UA1 p-value WUU Holm-Bonferroni
correction wunldfigiuieuiiisuladidaiiy
wane1aegeiudAgv1ada tawn nquaigluy
6 Halua isuiungy 6-24 F7lus (p adjusted
= 402) nguindanielu 6 Falus iisudy
nauFAvAs 24 2l (p adjusted = .115) uagngy
6-24 Falua Lisuiunguindands 24 alus
(p adjusted = .402) UAAIIIANULANAISTINY
Tunisnaaoulassaweralilsuiainglaguis
98137 ulvunBnSnalagsinazegluseaugs
(Fauanslumsisdl 4)
Fraamsiuduvasnsindenuszezinanse
A

Psnansduiuvesnisinidelu 3 sUuuy
laun early onset (ownin 2 dUa W), delayed
onset (2-10 &Ua4), wag late onset (WNAA71 10
duat) Tmeldszegiatueulsaneiuia (length
of stay) 1WufUszaNaYIIaINTENIUYeY
nsAniTe Namﬁmeﬁwudﬂmsamﬁ%mﬂmg
Juwuu delayed onset $awaz 79.3 veiae
finderianun Tnenguitdidands 24 $lug
fiuwnltiuin early onset gsninngudu Sevas 28.6
(Fauanslumsisil 5)

A1519% 6 PRIINSANTBAIN Gustilo-Anderson classification

Gustilo Grade Fuudte fadle  hifade  Snsnsiatie Bewaz)  p-value
Grade | 41 39 4.9 <.001**
Grade |l 72 6 66 8.3
Grade IlIA 41 17 24 41.5
Grade IlIB a 4 0 100.0

33U 158 29 129 18.4

Fisher’s exact test Sig * p < .05, ** p < .01; Cramér’s V = 0.52 (effect size)
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A1519% 7 9M51INSAAWBILUNANY Gustilo-Anderson classification wagszazialsarIfnassulIsne

Tulseneuna
<6 Halug >6-24 314 >24 43149
Gustilo  d1u7u - PRI - BRI - RTINS
Grade KUan Ande hiu Anide Zﬂ hifm fnde  Aelde hi,fm Anidle
Gowar) 0 " (Sewaw) ($awaz)
Grade | 41 1 15 6.2 1 19 5.0 0 5 0
Grade I 72 2 33 57 2 24 7.7 2 9 18.2
Grade llIA 41 7 9 43.8 5 12 29.4 5 3 62.5
Grade 1B q 4 0 100 0 0 0 0 0 0
33U 158 14 57 19.7 8 55 12.7 7 17 29.2
M54l 8 é’mwmiﬁmL%amﬁuﬁWLmeﬂiz@Jﬂﬁﬂ (site)
Site U Ao Liifne Sasnsanide (Zevaz) p-value
1. Humerus 4 1 3 25.0 210
2. Radius, Ulna 41 4 37 9.8
3. Femur 23 3 20 13.0
4. Tibia, Fibula 90 21 69 23.3
33U 158 29 129 18.4

Fisher’s exact test Sig * p < .05, ** p < .01

§as1n1sAndeania Gustilo-Anderson
classification
ANUFUNUTTENINITEAUAIIUTUS
Y99nTEANANUUULTARIY Gustilo-Anderson
classification AUsnsINISAARD Nudriaay
duuseesiltidAgneada (p < .001) uazdns
mﬁamLG'?'?@Lﬁuﬁummzﬁummquuﬁ 19y Grade |
fi§nsnsande Yosay 4.9, Grade Il Saway 8.3,
Grade IIIA owaz 41.5, way Grade IIIB $988% 100
Inedivundvsna (effect size) luseduas (Cramer’s
V = 0.52) dledmsizidseuidisuninuuansdis

a ' . . . ¥
nazA (post hoc pairwise comparison) A1Y

Fisher’s exact test $iufunN1sUsUAT p-value
WUU Holm-Bonferroni correction 114‘171”’\‘1 6 @:
Wiguiey wudialSeuliiguseninengy
ANLTULTINTUNGUANNFUUTIgIANLANG
ogaildudfynadavanun Tdun Grade |
Wiguiu Grade IlIA (p adjusted < .001); Grade |
Wiguniu Grade lIB (p adjusted < .001); Grade |l
Wisunu Grade IIIA (p adjusted < .001); uag
Grade Il L#iwUfiu Grade lIB (p adjusted < .001)
Tuniedl Grade | Wisufu Grade Il (p adjusted
= .709) way Grade IIIA Wigudu Grade IIIB

(p adjusted = .080) laifimuumanansee9iiiy
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AAYNEDH LAAIIIAIINLANAIIVDION T
AsRedefinuainnisnaaeuingsauingin
ANNUANAI9TENIINGLAINTULTIAN (Grade
HI) FunguANTULSSgs (Grade TIIA-IIB) 1nAI
AnuuanaenslunguseRuauuwssnalAeeiu
(Fauanslunsedi 6)
SnsnsAnesuunAIN Gustilo-Anderson
classification wazszaziIa1sanIfnnassuld
snenlulsanenuia
Fnsmsindelneduunisaedade
WiauAY Av Gustilo-Anderson classification Wag
IZYLIATONIAA WU Grade | way Il 1801
nshnidasaglurag Sosay 0-18.2 Grade IIIA
fi8nsnsinidegs Tnslaniznguitindands
26 il fisaimsAnide Souay 62.5 waw Grade lIIB
Fridinanelu 6 $9lus fdnsnsinide Soeas 100
(Fauanslunsnedt 7)
SnsmsAnidamudiumisnszgniin (Site)
Wisuifleusnsinisinidoniusu
vesnszndivin len nszgnduuvy (Humerus),
ns¥ANUYNAINA1S (Radius, Ulna), NTganAua
(Femur), wagnsegnud@iuans (Tibia, Fibula)
wuinlddaunanaisedsiidudfynieana
seiaumdinsegnitn (p = .210) Wefiansan
wuldunUIINTEgNAULIY (Humerus) #8031
msﬁm%aqaqm Yovay 25.0 variinszgnuu
d1uds (Radius, Ulna) fidnsinisinidesiign
fovax 9.8 (Fauandlunsnedl 8)

150d
1. $nsnshndenuszeziatseniidn
nassulisnuilulsenervia wan1s@nwInu
Snsnsfndelaesiu Jovar 18.4 Taungueindn
meflu 6l T8 ¥enaz 19.7 ngu 6-24 Halag

Yovay 12.7 wagngunda 24 dalus Jevay 29.2
Tagldnwuanuuanaseg19idedrAgnisais
(p = .192) wadaenndoaiu Prodromidis
waz Charalambous' fivnisnuniudaszuy
(systematic review) wagiiasigiaiuu (meta-
analysis) nuinnisendanielu 6 $2lua ldumnsing
PINMIHFANSS 6 Tl uazaenadasiu Singh
wazany ' finudszeznansedanely 24 $alug
lidsnadesnsinisinideaaiided iy wgua
fignanishadeluuandrstusenitsnduinga
melu 6 e wazngu 6-24 lug eFuneld
Pnmsilsmeuaiiszundanisuinunalo iy
Af lauA n1slderuidaugarslu 3 dalus
naIUIAAY mi%Lmaﬁwi’aqﬂ'ﬁmmm%a
FadonndoaiulLIAnUe Penn-Barwell wazanis’®
AnuinslvenufTruzuaznisidn snsilua
annsindelngdaszrofiu uenaIniinisdadnsiu
nsafalaefiufiiuszaunisallugisinan
Finzay frafninissduidalutianansiu
#0AAABINU You ey Schneider'® uag American
College of Surgeons TQIP fiwuziilisn
melu 24 Halus ununsBadaiu “ng 6 Halue”
ogslsfnm nguiidands 24 dalaa fuualid
é’mwmﬁam%aqaﬂdw donAneaiu Hull uazany™®
Finunsidaadiiu 24 Falue fiuanudes
sfenshnitedauan (deep SSI) Fethunsmeneny
sdnnielu 24 Falus Ssnadudhmnedivanyay

2. mmqumwaamiﬁmLﬂ??@ﬁﬂizﬂz@ﬁﬂ
FOHIARN NANTIANBINUAULANGNDENTTE Ay
‘Iuﬂfnugmwwaqn’ﬁﬁmL%ammwzlfgmsaciflﬁm
(p = .042) lngilvunsvanasesugs (Cramer’s
V = 0.41) eghslsfinu WedinseiSeudieuiiay
AP8 Fisher’s exact test $3fUN3USUAN p-value
WUU Holm-Bonferroni correction naulinu
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ANLAns1seg1alded Ay nisadaluyng
Wisuieu (p adjusted = .402, .115, wag .402
pudfudmiugngunelu 6 dlus isungy
6-24 Halus, ngunelu 6 Falue Wisungunds 24
2o, wazngu 6-24 $2la Wisunguvd 24 lag)
Fedalalamnsaszylidaauiinnuuandising
nnsnaasvlagsiuuangngulangunis
Hunsiamy wageshnudiosunedeluiise
auseinszds esanuaedidlundazngy
goufidruaues Tnongurdanigly 6 dalus
wumsindodiudn (deep SSI) geaniosay 71.4
vaurfinguindands 24 §1lus wunisfnide
FLRIY (superficial SSI) gugniesas 71.4 E‘ULLUUﬁ
LanENIINauuRgIuLANAaIaIINITHAdAa1
wifiuAsuLITeInIsinide n1sfingusndn
melu 6 Falus fmshndodiudn (deep SSI)
aeedngldannisiifihenguiiinidu Grade 118
AfAusuLsIgaLazdesiinlssaiy denadeq
U Papakostidis wazAnE® 7151891471 Grade B
fanudsaienisinidediuingsds Josas 15-40
drunguitindaandiinidunsdfidaniuguus
MR nURREoR LAY (superficial SSI) 11NN
Fosunuiiuandifiuiemusuusswesnmuiniu
Jutladoimuaisszozinailunisiifn uag
AINTULIITOINITAALTDLINNT IS BTN 70
idinufissogiadien Weinnsandeyaiugiuves
uAaENguITITNANTORIAR (NNMI5T 7) WU
naurdanely 6 alus fidnaugiae Gustilo-
Anderson Grade 1B q\‘iﬂ’j’mejmdllu (Sowaz 5.6
Wiguiu Sesar 0 lungu 6-24 waznguwas
24 19 Fsafuayumeduneiiingurdamely
6 s fidadugUienuFuLTsgs (Grade 11IB)
wnningudulsunain uiilesangtas Grade
18 HamualunsAnunifidies 4 s Seoglungy

6 Falusviaun JudusouiitosiAuniazeiue
SnsinsAndiodiudn (deep SSI) igaiaosay
71.4 lunguilldesnsanysal ognslsfinu ndurnein
vds 24 lus nduiidnainsthe Grade IIA guap
(Soway 33.3 Wisuiuiosay 22.5 uay 27.0 lungy
el 6 Falus uazngy 6-24 dalaa amiadv)
LaneIAMUFIRUSIENIesEEEIaSoHRR U
ANLUNTIVBINTUINLEY 019fiTadsanduids
LiléAinged venaniinsAnwdliddeya
srugnaInTieiiugnoundnwennungy
Faduilafuddnyionadsnanenusuusiveanis
fntie 1AEANUAURUSTENINTEAUAILTUIIVDS
msvnduiugUuuunsindensteduauuigi
Affafiosnrvaouiiiuin wnnindeasuiidusuld
nmsfnell iflesarnwanismaaey post hoc
Limuanuusnssifideddaluyngiisuidiou
TuugUrslundazngudesiites nwudoya
faudaiuodudadan Grade lIA vasnguEAanas
24 $lua uazfndeyadidgyediaszeziia
nsleUiTur FamsiinisAnwvudinduid
ywniodslnaiuiiefutumnuduiusisely

3. ANUFUNUSTENINITLULLIANTONIFA

v
@ |

fudhsainiaiuiuresnisinide n1shade
dulugluuuu delayed onset (2-10 dUa1w)
gefle¥euay 79.3 ngusindiands 24 T i early
onset geninaudu Fouas 28.6 YUl late onset
wusamelungurndnniel 6 ey suuuud
anndoIiU Metsemakers wazanse® fiduun
fracture-related infection M1UYIWIAINITNY
delayed onset annfignesureldainnalndisyuy

v
v =

aliAuiuausanIuRudelAlussuzuIN UALile
f9duiety wu lulefiduuugunsaigansegnuie
nsvyuiswdenliiieme Jwihliinnishnge

Tunevaa Nguafinyas 24 Flus 91 early onset
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eﬂmﬂ’j'nﬁ'aqmﬂmsﬂmﬁauﬁﬁmﬁumammLLma
Uadunauu a@ennasaiu Penn-Barwell way
Az @1 late onset fimulamizngunigly
6 Flus inanEaenauiill Grade IAIB o
Tdgunsaiganseandudounasiissuzansnwiuiu
fiuauAssre osteomyelitis vdonndasiiu
Walter wavanuz’ imenudasmnduidugves
post-traumatic osteomyelitis qﬁﬁaaaz 20-30

4. NANITANYINUANFUNUGTEWIS
Gustilo-Anderson classification Aun1sLAn
nMsAnde eghsfiteddmeadn (o < .001) Tg
SnsiutunudTUANLTUL Grade | $oBaz 4.9,
Grade Il Sosay 8.3, Grade lIA Sogas 41.5, LAy
Grade IIIB Fogag 100 lagdluundnsnasenued
(Cramér’s V = 0.52) naiiaonadasiu Gustilo way
Anderson® is1847u Type Il ﬁé’mﬂmiamﬁ%qqﬁa
$pvay 44 uaz Papakostidis wazAny® finy Grade
I8 flennsidesgeesneiidfny wmmail Gustilo-
Anderson classification duiugfusnsInsinde
9819 aunss 1093 Grade I dnisuiadu
{Heibogoutiesuazannsnifulnnqunszgndg
Howegounazimidldogsanysal v Grade
IA-IIB fn15U1IRAUTULSS miﬂuﬁjauzja uaz
ﬂ’]imuﬁaulﬁammmaL?:mﬁat,?iamaamumz@ﬂ
fivnlaiifisane donndesiu Suzuki wazmn®
dlefnnsandiufuszezianserndn wuin Grade
HI fisasnsfndositlunndiaan i Grade
NA-IIB f8msgalunndranat waiinansn
AUTURIIveIN1sUIiududadunivun
wdnNNINTTETnaTTerIER FatunisTndisu
AMUAIAYAITNANTUI1AIN Gustilo-Anderson
classification 1Junédn Ine Grade IIA-IIB AISHAFA
Tnewsssnunielu 24 4910 @2y Grade I @13
NaunuldBanguuiniu aenndastunisine
294 Powell-Bowns Wag Keating*' Han1svegau
W3guiiguiazel (post hoc pairwise comparison)

pe Fisher’s exact test 3auAUNITUSUA p-value
bUU Holm-Bonferroni correction aﬁua‘gu
Paaguienany tnenuitgiSeuiisuseninengy
ALTULTINTUNGUANMNTUUTIgTIANLANG
oehaildddmeadiemn Wun Grade | ey
iU Grade IIIA (p adjusted < .001); Grade | LiigU
iU Grade IlIB (p adjusted < .001); Grade Il Lie/U
fiu Grade A (p adjusted < .001); kay Grade I
\isuifu Grade 1IB (p adjusted < .001) Tuwnuzdi
Assuisunmelungunnuguusdnaifisaiu laun
Grade | Wisuniu Grade Il (p adjusted = .709) @z
Grade llIA Wigufiu Grade llIB (p adjusted = .080)
Liflanuunnsnegedifodfaymnetn nadsud
11996 (cut-point) MeraTiTidFryTianegszring
Grade Il U Grade IIA BsdenndosfiuwuaRnsaiy
989 Gustilo Waz Anderson” #luangu Type
HI sanainngu Type Il ogetaau ogelshinu
nan153suiflsufiieadestu Grade IIB Avs
AanusieanusEsinseds endvunndiegng
fesunifies 4 518 F931ARgIu1ANTNAADU
n19adi uifvaenguilazindonnaeinim
($owaz 100)

Gy

nsAnwaseduansliidiui nsinas
Andosewing 3 nduszesiiansordalaiuansniy
pg1eliedfy (p = .192) dIUAIIUTULTS
veansiniteiinnuunnsseteiiteddnlunis
naaaulnesIn (p = .042) WAMINUAULANAIT
fdpuiloiouiiisuseg AnuguLsweInTg
ULl uAIN Gustilo-Anderson classification
feuduiusiunisindestadnau (p < .001)
lngnsnegeulUTeuisuiazatuduingadind Ay
985¥1319ngu Grade I AUNgqu Grade IIIA-IB
Tsanegruramasiiaud dgiunisuseiiiu
AMUTULsBINITUIR U U asindnluns
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classification Hundn Iaewanie Grade IIA-IIB
g

2. arsuunistanisuiaunaLiofy
Afaauntn Iiun nslieiuesiui nstauna

v
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3, @1u150919kRuE Rty el il
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Ao wu siadedelsa JULUUBIURTIug
waztadudugtae wu lsaumnu msguyvd
TumsidonSueld

5.a2571n15AnwInUUlUT1In1n
(prospective study) ﬁﬁ‘ummmjmﬁ'ga&mmﬂﬁu
ileRamunadndszozenuazann mTinvesitae

LONE1591999

1. Court-Brown CM, Bugler KE, Clement
ND, Duckworth AD, McQueen MM. The
epidemiology of open fractures in adults.
A 15-year review. Injury. 2012;43(6):891-7.
doi: 10.1016/j.injury.2011.12.007.

2. GBD 2019 Fracture Collaborators. Global,
regional, and national burden of bone
fractures in 204 countries and territories,
1990-2019: A systematic analysis from
the Global Burden of Disease Study 2019.
Lancet Healthy Longev. 2021;2(9):e580-92.
doi: 10.1016/52666-7568(21)00172-0.

Berecki-Gisolf J, McClure R, Seubsman SA,
Sleigh A. Reporting of lifetime fractures:
Methodological considerations and
results from the Thai Cohort Study. BMJ
Open. 2012;2(4):e001000. doi: 10.1136/
bmjopen-2012-001000

Patzakis MJ, Wilkins J. Factors influencing
infection rate in open fracture wounds. Clin
Orthop Relat Res. 1989;(243):36-40. doi:
10.1097/00003086-198906000-00006
Metsemakers WJ, Morgenstern M, McNally
MA, Moriarty TF, McFadyen |, Scarborough M,
et al. Fracture-related infection: A consensus
on definition from an international expert
group. Injury. 2018;49(3):505-10. doi:
10.1016/j.injury.2017.08.040.

Papakostidis C, Kanakaris NK; Pretel J, Faour
O, Morell DJ, Giannoudis PV. Prevalence of
complications of open tibial shaft fractures
stratified as per the Gustilo-Anderson
classification. Injury. 2011;42(12):1408-15.
doi: 10.1016/j.injury.2011.10.015.

Walter G, Kemmerer M, Kappler C,
Hoffmann R. Treatment algorithms for
chronic osteomyelitis. Dtsch Arztebl
Int. 2012;109(14):257-64. doi: 10.3238/
arztebl.2012.0257.

Cleveland Clinic. Osteomyelitis (bone
infection) [Internet]. 2017 [cited
2024]. Available from: URL: https://
my.clevelandclinic.org/health/diseases/
osteomyelitis-bone-infection

Costa FCD, Reis JMD, Reis SPD, Bartelega LA,
Melo NF, Aratjo CDM. Epidemiology of open
fractures and degree of satisfaction of initial
care. Acta Ortop Bras. 2022;30(4): e245221.
doi: 10.1590/1413-785220223004e245221.



Region 4-5 Medical Journal
Vol. 45 No. 3 July - September 2026

Comparative Study of Infection Rates and Characteristics

in Open Long Bone Fractures According to Surgical
Waiting Time After Hospital Admissions

10.

11.

12.

13.

14.

15.

16.

Friedrich PL. Die aseptische Versorgung
frischer Wunden, unter Mittheilung von
Thier-Versuchen Uber die Auskeimungszeit
von Infectionserregern in frischen Wunden.
Arch Klin Chir. 1898;57:288-310.
Prodromidis AD, Charalambous CP. The
6-hour rule for surgical debridement of open
tibial fractures: A systematic review and
meta-analysis of infection and nonunion
rates. J Orthop Trauma. 2016;30(7):397-402.
doi: 10.1097/BOT.0000000000000573.
Gordon JE. The epidemiology of
accidents. Am J Public Health Nations
Health. 1949;39(4):504-15. doi: 10.2105/
ajph.39.4.504

Mangram AJ, Horan TC, Pearson ML, Silver
LC, Jarvis WR. Guideline for prevention of
surgical site infection. Infect Control Hosp
Epidemiol. 1999;20(4):250-78.

Singh A, Agarwal A, Mohan R, Singh
S, Tewari P, Srivastava S. The effect
of timing of debridement and surgical
intervention in open fractures on the
rate of infection and surgical outcomes: A
prospective study in a tertiary care setup.
Cureus. 2023;15(4):e37204. doi: 10.7759/
cureus.37204

Penn-Barwell JG, Murray CK, Wenke JC. Early
antibiotics and debridement independently
reduce infection in an open fracture model.
J Bone Joint Surg Br. 2012;94(1):107-12. doi:
10.1302/0301-620X.94B1.27026.

You DZ, Schneider PS. Surgical timing for
open fractures: Middle of the night or the
lisht of day, which fractures, what time?
OTA Int. 2020;3(1):e067. doi: 10.1097/
019.0000000000000067.

17.

18.

19.

20.

21.

22.

American College of Surgeons Trauma
Quality Improvement Program. Best
practices in the management of orthopedic
trauma [Internet]. 2015 [cited 2024].
Available from: URL: https://www.facs.org/
quality-programs/trauma/taip/

Hull PD, Johnson SC, Stephen DJG, Kreder
HJ, Jenkinson RJ. Delayed debridement
of severe open fractures is associated
with a higher rate of deep infection.
Bone Joint J. 2014;96-B(3):379-84. doi:
10.1302/0301-620X.96B3.32380.

Gustilo RB, Anderson JT. Prevention
of infection in the treatment of one
thousand and twenty-five open fractures
of long bones: Retrospective and
prospective analyses. J Bone Joint Surg
Am. 1976;58(4):453-8.

Suzuki T, Inui T, Sakai M, Ishii K, Kurozumi
T, Watanabe Y. Type Il Gustilo-Anderson
open fracture does not justify routine
prophylactic Gram-negative antibiotic
coverage. Sci Rep. 2023;13(1):7085. doi:
10.1038/541598-023-34142-7.
Powell-Bowns MF, Keating JF. Timing of
debridement: When to do it, and who
should perform it? Injury. 2024;55(Suppl 6):
111604. doi: 10.1016/j.injury.2024.111604.
Cross WW 3rd, Swiontkowski MF. Treatment
principles in the management of open
fractures. Indian J Orthop. 2008;42(4):377-
86. doi: 10.4103/0019-5413.43373.

134



MsANLAUALWUSS:hIownanssuitiostolia:
onsahsiwngiua 4-5 477 msoonmaomeiuuiiolstNAUAABTUUoAMEIa:N2:00U

UR 45 auuA 3 nsnmAu - Augnau 2569 TuwWinSUUSMSAATNIoBANENSIABIA AudouUen 5 s1us

MSANEIANNENNUTTTUININGANTSHLHRENILAZNISRANNNIARINTE
wuuwalsinAuaATdNIaNeLazN19za9W NS UUSNIsAREN
daaaa o o a =
NIANFASINTIN AUERUINEN 5 517U
The Association of Sedentary Behavior and Aerobic Exercise
with Body Mass Index and Obesity Among Working-Age Adults

at the Lifestyle Medicine Clinic, Health Promotion Center Region 5,

Ratchaburi
FIned Shudiuing w.u,, Teerapong Rattanatantikul M.D.,
9. LvmanI Ui Dip., Thai Board of Preventive Mediicine
WALUAAALUNIVNTIA Celmed Clinic
NNV TUYAT Bangkok

UNANED

Faguszasd: Wefnwanuduiussenitanginssuiesis uazniseeniidsneuuuuelson
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wazwuuUszillunginssugunmlungudiuuiniseny 18-59 U diuau 171 518 Ainsievdeyanieats
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The Association of Sedentary Behavior and Aerobic Exercise with Body
Region 4-5 Medical Journal 478  Mass Index and Obesity Among Working-Age Adults at the Lifestyle
Vol. 45 No. 3 July - September 2026 Medicine Clinic, Health Promotion Center Region 5, Ratchaburi
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fidrdaonisanauidssnmgdiulunduusernst deyaidesednslatuayunseeniuulusunsy
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nsAUAsTVEn

AAAgY: WaRnssuLlaslls n1seaniainekuuwelsln autiuianie AU NYAERTIATIN
NITITUNNEYN 4-5 2569 ; 45(3) : 477-485.

Abstract

Objective: To examine the relationship of sedentary behavior and aerobic exercise with
body mass index (BMI) and obesity among working-age adults at the Lifestyle Medicine Clinic, Health
Promotion Center Region 5, Ratchaburi

Methods: A retrospective cross-sectional analytic study was conducted among 171 working-
age adults aged 18-59 years. Data were retrieved from electronic medical records and lifestyle
assessment forms. Data were analyzed using descriptive statistics, Pearson correlation coefficient,
stepwise multiple regression, and multivariable binary logistic regression. Statistical significance was
set at p < .05.

Results: The majority of the participants were female (65.5%) with a mean age of 46.09
+ 10.13 years. The mean BMI was 27.67 + 6.34 kilograms/metre?, and the prevalence of obesity
was 61.4%. The mean sedentary time was 4.59 + 2.23 hours/day, and the mean aerobic exercise
duration was 65.79 + 75.85 minutes/week. Age and aerobic exercise were significantly and negatively
correlated with BMI (r = -0.448 and r = -0.252, respectively). Age and aerobic exercise were significant
predictors of BMI, jointly explaining 22.8% of the BMI variance (adjusted R’= 0.228). Furthermore,
it was found that age and aerobic exercise were significant protective factors against obesity. A
1-year increase in age decreased the odds of obesity by 8.1% (OR = 0.919; 95% Cl = 0.882-0.957; p
<.001), and a 1-minute/week increase in aerobic exercise decreased the odds of obesity by 1.0%
(OR = 0.990; 95% CI = 0.984-0.995; p < .001). Sedentary behavior was not significantly associated
with obesity (p = .372).

Conclusion: Aerobic exercise and age act as significant protective factors against obesity,
and they significantly predict BMI levels in this population. These empirical findings support the
design of tailored lifestyle medicine programs that emphasize increasing aerobic exercise duration

for effective weight management among working-age adults.

Keywords: sedentary behavior, aerobic exercise, body mass index, obesity, lifestyle medicine
Received: May 24, 2026; Revised: Jul 31, 2026; Accepted: Aug 4, 2026
Reg 4-5 Med J 2026 ; 45(3) : 477-485.
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ABnsAne: n1sfnwdeunda (retrospective study) TugUrsugiSausuniidisunissnw
o 15ane1UIAUASUTE SENIN WA, 2560-2564 ARLERNNENAIBEIMINNMEITIN 477 518 Lazulangy
moegradu 4 nqu (szeznansensaidatosndi 4, 4-6, 6-8, wazanNnd1 8 dUAM) WaTIATIZIERNT

aa Y] a & Y aa aa . o aa W aa Y]
sontinuazens Uasalsafl 5 U Meddneana Kaplan-Meier LazUadsNilnanadninsontinlayonsn
Uaealsayl 5 U Aae multivariate Cox regression

= ) Na A _oa . | aa Y

NAN3ANYY: 9M31N1550ATIN9N 5 U (5-year overall survival) ¥eenguiiisseIaIsen0eIOHAR
Weenin 4, 4-6, uay 6-8 dUam agluszaulnalesiu (Sevar 83.8, 81.9, Wag 80.9 MUAIAU) WATNT
n13antinazanased eliteddglunquilissesiiansensrdauiundl 8 dUav wdeiiesiouas
62.7 (p = .003) WuReiudnIINIsUanalai 5 U (5-year disease-free survival) flanasindesosay 54.9
(p < .001) IINMFAATIANYAILUTNUT T288IR1TRABENIAALIUNTT 8 FUAY AU IN
W 1.792 w1 (95% CI: 1.014-3.166; p = .045) waziitadeidedaszou o loun uviSesvesd 3,

& a . . . a Y aa Y] a
UELIIVUA triple negative, Wag HER2 overexpression NdwmasodnTIN1ssenTinlazensn1TUasnlsafianas

Q
2
T
<

igina

Or
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v

a3U: sreza1TensunIsHIfauIuAY 8 dUn1 diNaaudednIIN1IIenTIn Lazdns)
mM3vaealireg1edniau MIuTmsIan1sssuuusns wWeligUaelasunisindanelunseunani (optimum
window) faidulladudeszuufiddnlunisusulsmadnsnissng

AAIARY: NTBARIUN STEZAITERABENSHIRR BRIIN1TTENTIAIAESIN BRsIN1sUABALA
VIITIIUNNENYS 4-5 2569 ; 45(3) : 487495

Abstract

Objective: To investigate the association between time to surgery and 5-year overall survival
and 5-year disease-free survival in patients with AJCC stage 1-3 breast cancer

Methods: A retrospective study was conducted on 477 patients treated at Nakhonpathom
Hospital (2017-2021). Patients was categorized into four groups depended on waiting time to surgery:
less than 4, 4-6, 6-8, and more than 8 weeks. Survival analysis for overall survival and disease-free
survival was performed using Kaplan-Meier and multivariate Cox regression models to evaluate
prognostic factors.

Results: The 5-year overall survival rates were comparable among patients with a surgical
waiting time of less than 4, 4-6, and 6-8 weeks (83.8%, 81.9%, and 80.9%, respectively). However,
survival significantly decreased to 62.7% in patients waiting more than 8 weeks (p = .003). Similarly,
the 5-year disease-free survival rate declined to 54.9% in this group (p < .001). Multivariate analysis
demonstrated that a surgical waiting time exceeding 8 weeks was an independent risk factor
associated with increased mortality (HR = 1.792; 95% Cl: 1.014-3.166; p = .045). Other independent
risk factors associated with poor overall survival and disease-free survival included stage Ill disease,
triple-negative breast cancer, and HER2 overexpression.

Conclusion: A surgical delay beyond 8 weeks significantly compromises both overall survival
and disease-free survival. Healthcare service optimization to ensure surgical intervention within this

optimum window serves as a critical systemic factor to improve clinical outcomes.

Keywords: breast cancer, time to surgery, overall survival, invasive disease-free survival
Received: Sep 16, 2026; Revised: Sep 16, 2026; Accepted: Sep 23, 2026
Reg 4-5 Med J 2026 ; 45(3) : 487-499.
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unin

ugifafusdugtinisaldudunisuay
awmnsdeTinvdanvesndaive udruime
n193luanavzdelin1sSnwiuseansaw
wntu ud “dafedune” Ssnndudseiiu
andesdhanludsndtinuayssuuansisaan ' luadin
fnnuidedn “Buindmdy 8977 Lileanlonia
MIUNINIZAETeRTAdUZISY aedlsinudeya
ngudeyanziSaniariiansgeiusng (NCDB)
Fiwansenurnsnudfiiuegfudnumsy
ysdAnenveaiiods (tumor subtype) lnsng
triple negative WLag HER2-positive fmueeulm
RaANaItNINNIINGH luminal type™

Tuvsunvesszuvasisaugulnefifiaeg
dulngldansuanuseiuguaindiunin dnkdey
fudedrfanalassaiiededenalviaiisegiuves
I2YULIA1T0ABENITNIAR (time to surgery) agjﬁ
60-75 Yu’ FaAunua 60 Tu AinsAnwisge
Tanieuieaiiunrundssionsdedin dagii
Frndeyaidaszindlulnefiszygadniia
(threshold) fiFaau iddeiiTamistagfn
HANIENUTDITLHLIAITOMBUNTITHIAN FONASNE
nerddnlulsanerunassiunfend Weninosi
nanfidaendsuazaiiaumiansindidiunii
15977U (triage policy) Fivianzay

QUszasA

Tqusvasdndn: \efnuwianuduiiug
SENINITEULLIATOABYHAANAILASUNTINY
U aAUL (time to surgery) fUSRIINNTITBATIN
ﬁ 59 year overall survival; OS) 1‘14&3'1]’381%5&
Wunszesd 1-3

Inguszasdsos: Wlevnarmdiniudsening
5Y8IAN50ARENTAR WardRsINTUaenlsANLIS

ﬁ 5Y(5 year invasive disease-free survival; DFS)

wasifiefnwianuduiusiadedu 4 flenedwa
AOONTINTTIONTIN LU VIATD BT AR (tumor
subtype) n1slasunissnesasaivivaneu
WAZIEAUAIILTULIIVBITAE

ABNsAnE
n1sfnwrdifunisdnerdeunds
(retrospective study) SruTmdeyaNnvsEileu
wagnzifouuzfelsameuiauaslgy Junou
nsfndonfiasuangtasituns founese
Whunstevnn 810 118 sewdeiudl 1 wnsiey
WA, 2560 Qe 31 A w.e. 2564 lailinae
M3t e fthevideergunnnin 18 U lésu
nsatadeilunziSuduuaiingnaiy (invasive
breast cancer) sx8¥il 1-3 (AJCC 7" edition)
warlasunissndalulsanevia §Idglidnsen
FUheszesd 0 wag 4 fihefideyalsinsuiumiel
anunsafamunals uazgthedeTinnelu 30 Ju
VRIHAR 013U 333 518 i indengudiegng
e 477 5
1911v8952ULIANTRARLNNTHIAR (time to
surgery: TTS) e frwiutuiuaniudilésunis
ademene13inen (biopsy) wieTuiuaanisli
wiivrtinndagarine (unguiiléisyu neoadjuvant
therapy) audisiusindn lneuvseanilu 4 nqu
loun doandn 4, 4-6, 6-8, wazanni1 8 dUasi
N151AI19MERR1Y Kaplan-Meier Liiof1uaoy
n51500730 wagly multivariate Cox regression
Wievn hazard ratio (HR) Tagusuendadsuniu
(covariates) laun 818, szuzvedlsa (stage),
YilAUDITI (subtype), WagTTAUAILTULIIVEY
waa (histological differentiation)
WussunTide nsfnwdl shunisiuses
938553 LUNYLE NAMLNITIUNIITLEIIY
meAeluayed lsameuiauasUgy 1wl 016/2025

o A

Tuil 26 NUAUS W.61. 2569
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HANISANEI

yndeyanzidounziddsmenuiaunsugy
wuingtheildsunsamedoudinouziadu
Tl 2560-2564 112 810 519 Taeiilefiansan
WnuginIsARILazIneAneen tnsuenyUae
stage 0 Wag stage 4 LLazQ’ﬂwﬁlﬂammammu
Useihuaghnaunsinula sudediededin
ey 30 Tunaardn 31w 333 18 il
FUreinuemiadds S1um 477 51

a

Athedulngiiengade 54 U dwlg

DunziSessesd 2 egiifovay 49.5 uazsvesi 3
agfSauay 36.2 lngyininuvesiign Ae luminal
type a¢#1¥ouay 53.9 Mellgthelasuguaivin

NOUNIAR (neocadjuvant CMT) @gj‘ﬁl%’aaaz 11.9

v '
= =57

wagdnansideTInlugthenguil egniosay 19.3

Y

(mswﬁ 1)

15197 1 Baseline demographic and clinical characteristics of breast cancer patients

Characteristics (n) Percentage
Histological differentiation
- Well differentiated 37 7.8
- Moderately differentiated 289 60.6
- Poorly differentiated 109 229
- Not stated or not applicable a2 8.8
Cancer stage (AJCC staging system)
- Stage 1 68 14.3
- Stage 2 236 49.5
- Stage 3 173 36.2
Molecular subtype
- Luminal type 257 53.9
- Luminal type HER2 over expression 58 12.2
- HERZ overexpression 64 13.4
- Triple negative 98 20.5
Time to surgery
- fdounin 4 dann 241 50.5
- 6-6 dUnn 138 28.9
- 6-8 dUnnt 47 9.9
- 11nn31 8 duan 51 10.7
Neoadjuvant CMT
- Yes 57 11.9
- No 420 88.1
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A1519% 1 Baseline demographic and clinical characteristics of breast cancer patients (si0)

Characteristics (n) Percentage
Death

- Yes 92 19.3

- No 385 80.7

LﬁaLLﬁa;:iﬂwmmssznmiaﬂaamé’m
Ju 4 ngu muszezien desndn 4 dUai,
4-6 dUa9i, 6-8 dUAY, wazuINnI 8 dUA Y
wnudn Jadeaudalsa Wy auinfouugise
(tumor size), 5¥AUAMUTULTY (histological
differentiation), kag IUAVDINLLS (subtype)

Ldfauunnaieiuseninangunieada uwndade
Bosdusontiindesiinuuzds (number of
positive node), ¥HAN1INIAA (type of surgery),
szuzudlsa (stage), @nunisalidedin, uag
anuzmaAnlsag) fAnuuaneeiuseninangy
(9197 2)

A15197 2 Baseline demographic and clinical characteristics of breast cancer patients divided to 4

groups depended on time to surgery

Characteristic <4 §Uanii 4-6 dUa ¥k 6-8 dUA% >8 dUn p-value

(n = 241) (n = 138) (n = 47) (n = 51)

a1y @), mean + SD 52.60 + 11.61  56.49 + 1252 56.30 + 12.63 52.78 + 12.51 .008*

Tumor size (cm), mean + SD 312+ 1.63 291 + 1.67 3.10 + 1.91 342 +2.54 615°
Number of positive node 393+ 6.71 3.38 + 6.17 2.15 + 4.89 4.29 + 5.33 .010*
(mean + SD)
Type of surgery, n(%) .040*°
- BCS with ALND 2 (50.0) 2 (50.0) 0(0.0) 0(0.0)
- BCS with SLNB 9 (45.0) 6 (30.0) 3(15.0) 2 (10.0)
- MRM 163 (52.2) 79 (25.3) 27 (8.7) 43 (13.8)
- TM with SLNB 67 (47.9) 50 (35.7) 17 (12.1) 6 (4.3)
Histological differentiation, n(%) 228"
- Well differentiated 19 (51.4) 12 (32.4) 4(10.8) 2(5.4)
- Moderately differentiated 144 (49.8) 85 (29.4) 28(9.7) 32 (11.1)
- Poorly differentiated 55(50.5) 30 (27.5) 15(13.8) 9(8.3)
- Not stated / or not applicable 23 (54.8) 11(26.2) 0(0.0) 8 (19.0)

a Anallagldadia Kruskal-Wallis test b Aulailaeluatia Fisher’s exact test

¢ funileaeldada chi-square test * tfudfynsadfiszdv p < .05

BCS, breat conserving surgery; ALND, axillary lymph node desecration; SLNB, sentinel lymph node biopsy; MRM,
modified radical mastectomy; TM total mastectomy
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A%

AN5199 2 Baseline demographic and clinical characteristics of breast cancer patients divided to 4

groups depended on time to surgery (#9)

Characteristic <4 da i 4-6 dUa 6-8 dUm >8 da1wi  p-value
(n = 241) (n = 138) (n = 47) (n =51)
Subtype, n(%) .542°
- HER overexpression 34 (53.1) 15 (23.4) 4(6.3) 11 (17.2)
- Luminal type 130 (50.6) 81 (31.5) 24 (9.3) 22 (8.6)
- Luminal type HER 2 26 (44.8) 17 (29.3) 8(13.8) 7(12.1)
overexpression
- Triple negative 51(52.0) 25 (25.5) 11(11.2) 11(11.2)
Stage, n(%) <.001*
- Stage | 27 (39.7) 26 (38.2) 11 (16.2) 4.(5.9)
- Stage |l 133 (56.4) 66 (28.0) 24.(10.2) 13 (5.5)
- Stage Il 81 (46.8) 46 (26.6) 12 (6.9) 34 (19.7)
dauzidedin , n(%) .007*
- 1%n 202 (52.5) 113 (29.4) 38(9.9) 32(8.3)
- @80 39 (42.4) 25(27.2) 9(9.8) 19 (20.7)
danuzUasnlsa, n(%) 0.002%¢
- Censored 193 (52.9) 107 (29.3) 37(10.1) 28(7.7)
- Lﬁﬂmq}mmﬁ (recurrence) 48 (42.9) 31(27.7) 10 (8.9) 23 (20.5)

a mnadlagldadi@ Kruskal-Wallis test b Aulnlagldata Fisher’s exact test
c analayldans chi-square test * ddpdAyvaEDANTZAU p < .05
BCS, breat conserving surgery; ALND, axillary lymph node desecration; SLNB, sentinel lymph node biopsy; MRM,

modified radical mastectomy; TM total mastectomy

INAITIATIZNONTINITTONTIRN 5 T pgiltdedAy lneldnsin1ssentinmaoLie
(5-year overall survival) wuifthonguiiiszer  $evag 62.7 HanTMAGRUNIARANUATIILANGNS
NaTeARLHNIARURYENIT 4 dUn, 4-6 dUanii,  egnsltludlAry (chi-square = 14.261, p-value
uaz 6-8 dadt Sensnssendindl 5 U lusedu = .003) Fldiuiiauadluntsingaiiiundn
flndiAesiu flo Seway 83.8, 81.9, waz 80.9 8 dUANY AINANTENUTIAUADDNIINITTONTIN
pwdiy Tusneifiionguiiissesnaisensy etnedaeu (1wl 1 uagasnail 3)

ASHIRAUIUNIN 8 AUANY LRI IN550ATINANAY
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Survival Functions

0&7

[=]
o
1

Survival Probability
o
)
1

0.2+

0.0+

group
—G1
G2
G3
1G4
—+—G1-censored
t— G2-censored
G3-censored
—t— G4-censored

T T T T
0o 10.00 20.00 30.00

T T T
40.00 50.00 60.00

DHTINMSTDaEIn_IFDn

Al 1 80131500T30 5T (5-year overall survival) wisnuszeziiansereer1fndu 4 nau Tnefmue
G1 = Weunin 4 dUnn; G2 = 4-6 dUasi; G3 = 6-8 dUnW; G4 = u1nnin 8 duaviTuly

A19199 3 8051500%3IR 5 U (5-year overall survival)

o (1) Censored
n 20 40 60 5Gli’lﬂ:1§iaﬂ
Group (events) (events) (events) (events) n (Jowaz) %3 59U X2 p-value
G1 241 (39) 229 (12) 213 (28) 202 (39) 202 (83.8) 83.8% 14.261 .003
G2 138 (25) 125 (13) 119 (19) 113 (25) 113 (81.9) 81.9%
G3 47 (9) 43 (4) 40 (7) 38(9) 38(80.9) 80.9%
G4 51 (19) 41 (10) 38 (13) 32(19) 32(62.7) 62.7%
374 477 (92) 438 (39) 410 (67) 385(92) 385 (80.7)

NNNTIASIERERIINISUaeAlsA 5 T
(5-year disease-free survival) WU’ngﬂ’wﬁﬁ
SYULASEARENARTRENIN 4 dUAY, 4-6 UMY,
uaz 6-8 dUni T8nsnsuaeelsadl 5 U o

Seway 80.1, 77.5, way 78.7 AIUA1PU LUYMEN

AUenaunilszeziaIsenaen1siIAAUINNTY

8 dUm9t 95 in1sUannlsalaniatesaunniae
WlEgd 5088 54.9 NANISNAFBUNINEDANUAIY

upnenseeadided1fty (p < .001) Bz

a

Na150ARENIFAATILIULAY 8 dUn19 Wudladurdes
o w1 o 2 9 A
dAydanisnaunndugiveslsa (A9 2 way
AN5199 4)
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A%

Survival Functions

109

0.8

Survival Probability
3

024

0.0

/

G4
—= Gl -censored
+=G2-censored
G3-censored
—+—G4-censored

T T T T
0o 10.00 20100 30.00

T T T
40.00 50,00 60.00

SzuzraIUADATSA_LIGDH

Al 2 8nsn1sUaenlsa 5 U (5-year disease free survival) Lusmussaznansenesrdndy 4 nqu

Teiun G1 = Uaenin 4 dUa; G2 = 4-6 dUa9; G3 = 6-8 Ui G4 = 11nnin 8 duavuly

A13197 4 95 n1sUasalsa 5 U (5-year disease-free survival)

oy (I1UI) Censored
n 20 40 60 3n3IN15Uaan
Group (events) (events) (events) (events) n ($owaz)  1safl 59 X2 p-value
G1 241 (48) 225 (16) 205 (36) 193 (48) 193 (80.1) 80.1% 17.998 <.001
G2 138 (31) 121 (17) 114 (24) 107 (31) 107 (77.5) 77.5%
G3 a7 (10) 42 (5) 40 (7) 37(10) 37 (78.7) 78.7%
G4 51 (23) 39 (12) 34 (17) 28 (23) 28 (54.9) 54.9%
34 ar7 (112) 427 (50) 393 (84) 365(112) 365 (76.5)

I3glenadimiasgsisaeds multivariate
Cox proportional hazards regression 1114
Tun1sUseiiudladedifinanesnsinissendia
vosihpuzise Wy szevnalsensuiifn szey
284157 (stage) FEAUANUTULSY (histological
differentiation) wazulinvosngise (subtype)
Tnenuin (Mums19it 5)

1. s2u2na150018A (Time to surgery)
JUaslunguiisenssnisiidauinnin
8 dai flanudvsienisidedingsniinguiise
Houni1 4 dUavi egdidudAgniseda (HR =
1.792; 95% Cl: 1.014-3.166; p = .045) veuzi
naNse 4-6 dUnti uay 6-8 dUAH TlAnandns
Liiumnsnsnnguitsetiosndn 4 dUai (p > .05)
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2. ¥flaveduziSe (Subtype)

WeguisnguduiuTouifisudungu
luminal type wuinghenduduiianmidsase
madetinfiutueteiduddmeada 1 nau
137 triple negative (HR = 2.800; 95% Cl: 1.587-4.94;
p < .001) ngulsa HER2 overexpression (HR =
2.804; 95% Cl: 1.560-5.039; p = .001) hazngulsn
luminal type HER2 overexpression (HR = 2.097;
95% Cl: 1.091-4.03; p = .026)

3. szuzueilsa (Stage)

Funelunguiiszes Stage 3 fAnandes
somadeTindutu Wefsuiundguitsves Stage
1 agaldedAgn1eada (HR = 5.730; 95%
Cl: 2.225-14.756; p < .001) vauzTinguilszey

Stage 2 TAmidssionsdeTinlaiunnseiungy
fisvay Stage 1 pgnafitudfyn19ada (o > .05)
4. TEAUAINTULSS (Histological differentiation)
FUrslunguilfinisiddsuutasves
waau1unans (moderately differentiated)
firnudssiensideinanas eisuiungudil
mMawAsuuaseawadiios (well differentiated)
pg1NtedANI9EnF (HR = 0.424; 95% Cl: 0.183~
0.989; p = .047) ﬁumzﬁﬂejmﬁﬁﬂm,ﬂﬁlaml,ﬂm
YDUYAATULTY (poorly differentiated) wagng
filsifinnsuseiiu (not stated or not applicable)
fianuidsaiaziAnmanisalliunnseiungs
Afn1sWdsuudasvewadios (well

o o

differentiated) ag1siitudAgyn19ada (p > .05)

M191990 5 N15BATILANNAINUS (multivariate analysis) ieUssliuauduiusseninadadosig o

UaZINIIN1330ATINN 5 U (5-year overall survival)

Death Multivariate model
: (n) HR (95% Cl) p-value

s2ez1Ia150/ AR (Time to surgery)

- tounan 4 dan 241 39 (reference)

- 4-6 dUa% 138 25 1.118 (0.669-1.867) 671

- 6-8 dUA%A ar 9 1.268 (0.604-2.664) .530

- 1NN 8 dUAn 51 19 1.792 (1.014-3.166) .045*
vlinvauzise (Subtype)

- Luminal type 257 33 (reference)

- Triple negative 98 25 2.800 (1.587-4.94) <.001*

- HER 2 overexpression 64 20 2.804 (1.56-5.039) .001*

- Luminal type HER 2 58 14 2.097 (1.091-4.03) .026%

overexpression

g S o o aad Y]
HUgaPNNEnanNIEny p < .05
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A%

M19190 5 N15BATILINNAILUS (multivariate analysis) ieUssliuauduiussenitaladosiig o

LazdNIINITIONTINN 5 U (5-year overall survival) (#9)

Death Multivariate model
: (n) HR (95% ClI) p-value

szezvslsA (Stage)

- Stage 1 68 5 (reference)

- Stage 2 236 28 1.699 (0.647-4.462) .282

- Stage 3 173 59 5.730 (2.225-14.756) <.001*
FTAUAINTULSY (Histological differentiation)

- Well differentiated 37 7 (reference)

- Moderately differentiated 289 52 0.425 (0.183-0.989) .047*

- Poorly differentiated 109 26 0.424 (0.167-1.075) 071

- Not stated or not applicable 42 0.379 (0.125-1.149) .086

* Qlud Ay eatanseau p < .05

UDAAINNITILATIENONTITOATIALAY
dlefinnsanluduresdasnisuaenlsasses 5 U
(disease-free survival) 1nMsTATzitlatedy 9
fionvdmanseny Ui svevnansensen1snisn
svezvadsn sziumsasuulanessadideide
warafinresuyde wui (MUAN5I9 6)

1. s2u2na150010A (Time to surgery)

FUhenguiliiszeznaisenssnisHidn
wiund1 8 dUad fanudssienisndunniu
gvidoideTinvedlsageniinguilsonsstosniy
4 danvt egnsiitiodAeyeans (HR = 1.692; 95%
Cl: 1.008-2.838; p = .046) luvauedifirongy
fisoneun1sndn 4-6 UMY way 6-8 dUAW
finmdssliunnsneainnguiisenssiieanin
4 davt egnsiitiodAgnisedia (p > .05)

2. aflavesuzise (Subtype)

Tneiilet3suiiisufugUaongulsa
luminal type nuigthelungalsauiingosdu 9

finnudssdenisndunlusweslsavie dedin
aundoghaiiifoddymeadifvonun Taongy HER
2 overexpression finadvsgega (HR = 3.169;
95% Cl: 1.893-5.306; p < .001) 799833178 Na
triple negative (HR = 2.581; 95% Cl: 1.520-4.382;
p<.001) LLﬁzmjﬁ,J luminal type HER 2 overexpression
(HR = 2.136; 95% Cl: 1.179-3.872;, p = .012)
AIUAIAY
3. szuzueilsa (Stage)

fUnelunguiiszes Stage 3 fiAnandes
son1snduuniugivedlsaniodeTdmintu
\dewisuiunguilszey Stage 1 ognailffudify
1980/ (HR = 4.086; 95% Cl: 1.901-8.783;
b < .001) luvazfifaslunguissey Stage 2
fnnudssdenisndunnlusvedsavieidedin

o o

ldumnsneiunguiseey Stage 1 agsditdudfsy

1]

N9@dR (p > .05)
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4. s¥AuAINNTULSS (Histological differentiation)
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(well differentiated) wuinguaalunguildl
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vadlsAnIaldetinanas Sevay 55.4 919l

v

[

dAgyneadd (HR = 0.446; 95% Cl: 0.204-0.977;
b = .044) luvazfigasnguifinisasuutas
YDUYAATULTY (poorly differentiated) wagng
ﬁlﬁﬁ%@gaﬂimﬁu (not stated or not applicable)
finnudesliunndnannnguifnsiudsuulag
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N9EdA (p > .05)

a a I3 Y . . . ~ a o o & ' Y
A15197 6 N1FIATIEENRAINYS (multivariate analysis) ieUsziluauduiusszninaladosing ¢

wagdnsnsUaenlsai 5 U (5-year disease free survival)

inwnnisal Multivariate model
(n) HR (95% ClI) p-value

s2ezIa150HIAn (Time to surgery)

- tounan 4 dan 241 48 (reference)

- 4-6 FUavi 138 31 1.168 (0.736-1.854) 510

- 6-8 a1 a7 10 1.189 (0.591-2.392) 627

- 11nn31 8 dUan 51 23 1.692 (1.008-2.838) .046*
vlinvauzi5e (Subtype)

- Luminal type 257 40 (reference)

- Triple negative 98 28 2.581 (1.52-4.382) <.001*

- HER 2 overexpression 64 27 3.169 (1.893-5.306) <.001*

- Luminal type HER 2 58 17 2.136 (1.179-3.872) .012%

overexpression

szezvalsa (Stage)

- Stage 1 68 8 (reference)

- Stage 2 236 33 1.185 (0.539-2.602) 673

- Stage 3 173 71 4.086 (1.901-8.783) <.001*
izﬁum’mqum\‘i (Histological differentiation)

- Well differentiated 37 8 (reference)

- Moderately differentiated 289 61 0.446 (0.204-0.977) .044*

- Poorly differentiated 109 31 0.481 (0.203-1.14) .096

- Not stated or not a2 12 0.627 (0.244-1.608) 331

applicable

aa

* fdedAgyneadAnszau p < .05
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msfnelinuauduRusiy vasfivisnisAng
§31 AwE LAY 3-6 e o19dINARUAEERT
N1550AT30 ° N153LATIEITAN National Cancer
Database (NCDB) wosawigolsin1 finseunqu
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rdinfinndn 8 dUavi fiaeuzideszesil 3 uas
subtype HER 2 overexpression tWutladeiian
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1%
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Toyanuideiidunisiuieudisuszey
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1%
v Ao
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lailauen subgroup analysis 9819FALAUIN UAag
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luidens gUlefnies warn1ssnvimee I UfTusuuunan TNanivBndanisieunugia wazdnnis
AUTTELABIRINATY AILATLELUDULTINYIUIAIUDINAITINUIZINLTINGIUI WNDAAAINULELIVDINTT
nAUSUNSS N lulsaneunae

AdARY: WauuadFeunsuaufaeaIsuIiiug Tadaiu nsaslatdausinisnauidigniazingn
N33nEIREIUTINuUUKEN N1snauiniTunsshenlulssweiunagn
MTAVISUNNELYR 4-5 2569 ; 45(3) : 501-513.

Abstract

Objective: To study factors associated with 30-day hospital readmission among patients
with carbapenem-resistant gram-negative bacterial infections

Methods: This retrospective cohort study included 183 patients selected based on
predefined inclusion and exclusion criteria. Data were collected using personal and clinical record
forms. Statistical analysis was performed using logistic regression. Statistical significance was set at .05.

Results: Nineteen per cent of the samples were readmitted within 30 days. In multivariable
analysis, the strongest independent predictor of 30-day readmission was LOS >28 days (adj. OR = 8.01;
p = .023), followed by an admission NEWS2 score >5 (adj. OR =7.41; p = .014), received colistin
(adj. OR = 6.55; p =.025), antibiotic therapy >14 days (adj. OR = 5.98; p = .003), hypoalbuminemia
(<3.5 g/dL) (adj. OR = 5.29; p = .015), bedridden status (adj. OR = 5.20; p = .022), and combination
antibiotic therapy (adj. OR = 4.31; p = .026).

Conclusion: Prolonged LOS and high NEWS2 score were the strongest risk factors of 30-day
readmission, followed by colistin use, prolonged antibiotic therapy, hypoalbuminemia, bedridden
status, and combination antibiotic therapy. To reduce risk of readmission, a multidisciplinary care
team should engage in care planning and manage these risk factors throughout the inpatient period

and after discharge.

Keywords: carbapenem-resistant gram-negative bacteria, colistin, national early warning score,
combination antibiotic therapy, readmission
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(systemic inflammatory response syndrome:

SIRS) wag quick Sequential Organ Failure
Assessment (qSOFA) >2 lagunngidadsin
finsfnelusinie viseRnwelunszuaidon

A5199 2 NMTIATIEY univariate logistic regression se1#I19taTuTIBMUUT WaTAISNAUNSUNSSAEN

Tulsaneruragnniglu 30 Ju ndadmuiganlsameIutavesnguiiegis (n = 183)

U2y Crude OR 95% ClI p-value

CRIGEN 8.03 3.19-23.69 .010
Sayiludens 13.03 5.18-32.79 <001
nsAndenoemsuTuLaneYin (Multi-bacteria) 9.20 3.62-23.37 <.001
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N3SNWIMEENUTIUEUUUNEY (22) 9.07 4.00-20.57 <.001
Iesueuftauy >14 Ju 9.90 4.35-22.56 <.001
Juuoulssweuia (1)

<14 0.13 0.06-0.33 <.001

14-21 0.20 0.05-0.89 .039

22-28 4.02 1.69-9.51 .002

>28 7.49 1.98-28.07 .001
Jon 3.86 1.33-11.23 .016
NEWS2 >5 agLiuu 8.19 2.69-24.97 <.001
weuluvegheingm >7 Ju 10.18 4.44-23.36 <.001
lavietenela >7 Ju 5.71 2.23-14.64 <.001

n1s3As1eiannaelaldanndilany
(multivariate logistic regression) Y83 UTDa5Y
sonisndudhfumssnwilulsimeiuiasnanely
30 Ju nunlunadianuliugnsiy Sevay 93.4

Tnedl 7 Jade Fellvlpdragnisadnnei Jadedan

al

adjusted odds ratio (adj. OR) g#ign loiun Tuwueu
I5ang1ua >28 U Faiiulonadesnanisnau
wsunssnenlulsane1utaen 8.01 Wil (p < .05)

3098911AD NSAZLUY NEWS2 WSn3U =5 Azuuu

doadfin 7.41 Wi (p < .05) Jadudunisnw
dheeUfTuy fe nslddugladadiu deudi
6.55 Wi (p < .05) Mslasue e >14 Ju
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UfTrughuunay doadin 4.31 i (p <. 05)
Tnesesu Sayfiuludens deaiis 529 i (p < .05)
wazgtasAnides ey 5.20 W (p <. 05)
Fauandlunised 3
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