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ing topics from both domestic and intemational conferences
toinform those who could not participate in. The confe-rence
highlight is not longer than 5 pages of A4 paper with
single space.

® Abstract review from foreign language or Thai
articles which were recently published, with short
discussion.

® Special article

® Miscellaneous is a general article about medical
affairs

Manuscript Preparation

® Print the manuscript on A4 paper, single sided
with single space and margins at least 2.5 ¢cm from all
edges and page numbers on top right of every page.

® The first page consists of the title, the author's
name and surname, qualifications, and workplace (both in
Thai and English). The title should be short and relevant
to the objective and the main text.

® The second page contains no more than 250 words
of abstract in Thai and in English, the title, and the
author's name (both in Thai and in English)

® The text should be simple and concise. If the
manuscript is in Thai, follow the rules according to the

Royal Institute Dictionary. Do not use punctuation marks.

Use only Thai words except English words that cannot
be translated clearly. If an abbreviation is not universal,
indicate the full word when first used. For drugs, use
generic names (in bracket when necessary).

® Tables are printed separately. Each table has a
title in the order of appearance in the text.

® Use black-and-white figures or ink-based images
with a title in the order of appearance in the text.

® Explanation of figures is printed separately with
concise messages.

® In-text citations is in numeric order with Arabic
numbers (superscript) and without bracket.

® Use Vancouver reference style, by “International
Committee of Medical Journal Editors: ICMJE” in the order
of appearance in the text. Abbreviation of journal names
is written according to the Index Medicus.

® All references are written in English. If the source
of references is in Thai or other foreign languages, there
must be an article title and the author's name in English

in the text or the source of those references.

Examples of References
Articles in Journals

® Write the names of all authors if there are no more
than 6 others, otherwise, write the names of the
first six authors followed by et al. The format is the
surname and the initial of the first name.
Kaewput W, Thongprayoon C, Mungthin M,
Jindarat S, Varothai N, Suwannahitatorn P, et
al. Temporal trends in optimal diabetic care and
complications of elderly type 2 diabetes patients in
Thailand: A nationwide study. J Evid Based Med.
2019;12(1):22-8.

® Organization(s) as author
The European Atrial Fibrillation Trial Study Group.
Optimal oral anticoagulant therapy in patients with
nonrheumatic atrial fibrillation and recent cerebral
ischemia. N Engl J Med. 1995;333(1):5-10.

® Both personal authors and organization as author

Chittawatanarat K, Sataworn D, Thongchai C; Thai



Society of Critical Care Medicine Study Group.
Effects of ICU characters, human resources and
workload to outcome indicators in Thai ICUs: the
results of [CU-RESOURCE I study. J Med Assoc
Thai. 2014;97(Supp! 1):522-30.

Books and other Monographs

Personal author(s)

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller
MA. Medical microbiology. 4™ ed. St. Louis:
Mosby; 2002.

Author(s) and editor(s)

Breedlove GK, Schorfheide AM. Adolescent pregnancy.
2™ ed. Wieczorek RR, editor. White Plains (NY):
March of Dimes Education Services; 2001.
Organization(s) as author

American Occupational Therapy Association, Ad
Hoc Committee on Occupational Therapy Manpower.
Occupational therapy manpower: a plan for prog-
ress. Rockville (MD): The Association; 1985. 84p.
Chapter in a book

Meltzer PS, Kallioniemi A, Trent JM. Chromosome
alterations in human solid tumors. In: Vogelstein
B, Kinzler KW, editors. The genetic basis of human

cancer. New York: McGraw-Hill; 2002. p.93-113.

Electronic Material Reference

® Journal article on the Internet

Abood S. Quality improvement initiative in nursing
homes: the ANA acts in an advisory role. Am J Nurs
[Internet]. 2002 [cited 2002 Aug 12];102(6):[about 1
p.]. Available from: https://ovidsp.tx.ovid.com/
Article with a Digital Object Identifier (DOI)
Zhang M, Holman CD, Price SD, Sanfilippo FM,
Preen DB, Bulsara MK. Comorbidity and repeat
admission to hospital for adverse drug reactions
in older adults: retrospective cohort study. BMJ.
2009;338:a2752. doi:10.1136/bmj.a2752.

Monograph on the Internet

Foley KM, Gelband H, editors. Improving palliative
care for cancer [Internet]. Washington: National
Academy Press; 2001 [cited 2002 Jul 9]. Available
from: https://www.nap.edu/catalog/10149/improving-

palliative-care-for-cancer.
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Original article

Preparation of Multiplex Real-time RT-PCR for diagnosis of
Influenza virus and Human respiratory syncytial viruses (RSV)
spreading in Thailand

Min kramyoo
Armed Forces Research Institute of Medical Sciences

Abstract

Background The preparation of the Multiplex Real-time RT-PCR technique is crucial for the
diagnosis of influenza virus and Respiratory Syncytial Virus (RSV), both of which play significant roles
in respiratory disease outbreaks in Thailand. Objective This study aimed to prepare the technique
for diagnosing respiratory viral infections, allowing for the simultaneous detection of multiple
targets. It enhances the diagnostic capabilities of AFRIMS to support outbreak investigations and
promptly address respiratory disease outbreaks in both military personnel and civilians in high-risk
areas, ultimately reducing the loss of army personnel. Method The research process involved using
RNA samples to detect the genetic material of influenza and RSV viruses, with results compared
to those from the Gold Standard (real-time RT-PCR) method using 30 positive and 30 negative
samples, totaling 60 samples. These were tested for respiratory pathogen genetic material using the
FDTTM Respiratory Pathogens 21 reagent kit, alongside quality controls with positive and negative
controls. The results were then compared to those from standard real-time RT-PCR testing. Result
The results showed that the Multiplex real-time RT-PCR technique developed provided results
consistentwith those from the standard real-time RT-PCR for all 60 samples. Conclusion/ Discussion
This indicates that the developed Multiplex real-time RT-PCR technique at the Virology Laboratory
of AFRIMS can accurately and reliably diagnose respiratory viral infections. This technique reduces
the time required for investigating respiratory viral infections and prepares for handling disease
outbreak incidents, thus improving the capability to control outbreaks and supporting future public
health plans in Thailand.

Keywords @ Multiplex Real-time RT-PCR @ influenza virus @ RSV @ diagnosis @ endemic
RTA Med J. 2025;78(2):75-84.
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aneWugEos HIN1/2009 iuwntulugsduansifl 25 (sewinetudl 18 Squisy - 24 Sguisy 2566)
Tnemsranudolsalivinlvgaeiug A anevugden HIN1/2009 Sosay 50 vesiieg1enedmsaan
lsaneguianIene’

Tslivindulsaiiinldnanntisd nuveslutggu gguun vdetuiionimddeuwta v
Aenndelhfadeivangasiug Wethalulinudazadainfnnndelianinifssdaiie was
Semeudiienefiasigliunusioderiatu nsfiase Wehidliviafegluiyn thawe wasauns
Ansiolaanisle vidomelasntu uioannisduda ilelFeontnfndiioud ludusialdu Wevtafasin
Au 9 LLﬁBLﬁ@ﬁﬂU“ﬂgﬁl’m‘%QLLﬂzﬁ]ﬂJﬂﬂﬁf\]SL“?J”]ngiINﬂW‘EJR]Uﬂa’lfJLﬂul%ﬂ’?ﬂlﬁg

sdnidohanslsamafumelaannidolhiaonfiead RsV) iaanideldaeriioat (RsV) iy
mm&maqmsamL%uaiw‘umqLaumalaﬁgﬂﬁauuuuazdwaﬁq aflmimﬁmmiamL%Jaimunﬂﬂa;umq
wiemsazsuussluinidn Winfinaenfeutmvun uazdgeeny wnndi 65 9 mudeiiilsadszsiaiEoss
iy vy Tsaven lsavle siseitgmifenfusyuugidudusisneiiaund iJudu’

nanmnitadelsafnidelhfanolsamaiumelafegamsasii (Rapid test) fnmsldegitily
[esnhenagiisangn wisnimanuli Tneddeuuususiuvesasliogi 50% - 90% waauan
mﬁmmmaﬁmmmmmul:ummiaauaumﬂmmmalmm Imws“awﬁmwwmmLiamuawuuaaﬂU
aﬂwmvmaﬂLsual’aiaﬂaisﬂmamum81ﬁlwuﬂ15§vuwmaa o vzt uenant Yrnsraseay indiernly
Juogfuiviouazamnn ImEJmmbmqwuiumwmﬂﬁmmhmmn WU 939 1-7 Fuwsnueen1siiennis
aruhanasnnludfndefilsifoinisvieedlutiwinevesmsinde ? lunasfinnudimegd 98.9%"
YANTIVUUTEAN (WU multiplex rapid tests) @1115095290899 SARS-CoV-2, Influenza A/B, RSV
wioniu uiadusiangandn 3-5 wi ewfisuiuya ATK Ml Tnsursymetadinnahlunisnsiom
SARS-CoV-2 g4 uaisminduiy Influenza wiie RSV sisil mafudiegsiilaigndas enadwmariannul
VBIYANTINIIAIU"

HosufjiRnsisldinmaiianisendluanaulilunismsaitededelialinia esain
Humsifiuanub wagarmdumnglunisngia®®

fnqusvasdvaanmsideiifiowmisuamsomiaiia Multiplex Real-time RT-PCR dmitldngia
hadelsnhsanelsamadumelaluffnidoldesnagnies uiugh uardivssansaim unsasuains
Inpuannsatunsasiaidadelsabiyanslsamaiumelavesaaduideinermansnsunngnis
wazatuayulunsduamumsssuinvadlsamasiumel wazwssuanunieslunissuiledugdiinisainig
ssvnvadlsamadumelalunmaasssrauiiinendvegluiiuiidies uazandnanisgadeveaidema
sUluunsAnE

nsiTeilifunsfneidajiinns Wlunmaaesnmansaiinszimansitusnasuvesdolia
felsaszuumaiumely Meds multiplex Real time RT-PCR Mildnastagndesusiugn InsilSeuiiey
HAN13A99U HANIATIUUY Real-time RT-PCR Unfi Tassnsilldtiunisfinnsamisdiuaiesss
113398 I1NANLBYNTIUNITNNTAUNATINTITY NsUwNNENMsUNLaNUNIULATITIINITIRE SalATINTS:
S042b/67 Xmp
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ABnsne
Fegnevauszvnsiiviinsing

yhnsAmdeniegafindefinsanuasiugnssuesdehdanolsemafumeladedoyana
N135915799135 Gold standard (Real-time RT-PCR) fiifivluomsidsadiodiniudsiog9a1niias
UFtRmsl¥ainen S 30 fees uar segsiinndlinuasiugnsmesdehiadelsamadumela
11 30 Frege Fregeililunisfnuadsiifusedaniesufofinishiaine, unungadaive
nesids anvuAduinermandnisunmgnms Alduniseygeliiunly lnevasadaogsiliany
iausiamegna lifldeyaln 9 Nanunsadenleanduludde wieszushyanaiuesiodldlnensmie
Tnedouldias fvuavunveanguiieadeliidunausidusnsdlinsuandonuunasgiuvendy
Uszrns nsidennauiegiadunisidennguding19uuua1zas (Purposive sampling) Wunisiden
ngudegslagfinnsanandeyananisnsaainiesujiinshiaineiifianziavsiavesiaogng
dnwazvesnguilidenidulunuingusrasduesniside
i3eailefildlunnsise

nsrTIIasugnssuvesdehianelsamaiumiela daegatihen FDTTM Respiratory
pathogens 21 funaun1snsIadice

aﬁﬂmiﬁuﬁqﬂiiumﬂéﬁ'ﬁasiw’hstquwmaﬁﬂmiﬁuqmiu Lﬁuﬁqﬂﬁwmé’wﬁﬂgﬂ?}ﬁa BEAVERbeads™
Viral DNA/RNA Kit fildsuifuszuvasnuuusmluifingnnis magnetic beads-based lunisatnuenans
fugnssuesorfibueli¥anndegdluomaidende (VM) afnansiugnssuaindsdinsiafiviuns
200 lulasdns leUSumsansiugnssuanyne (Elution Volume) HU3unasuseann 100 lulasdng

Lﬁﬂﬂ%ﬂ?NﬁﬂiWﬂﬁqﬂiim%mL%@ﬁ?ﬂﬁ@ﬁ’lm FDTTM Respiratory pathogens 21 Tndnnisiiiu
USunas RNA Wvanefisiimieianeas faewmaia Real-time reverse transcription polymerase chain
reaction (RT-PCR) Tudumeuien gnihenansansalinsgimbudmuneveadeldalinialug
areiiug A (AV) Woldninlngjarsiiug B (BV) wa \Woli¥aendioad (RSV) S1uau 3 ¥ ldnfeuru
luvaoasgniiu
Yt TIvIiATIER Usznoudae

1. 1en FLURhino Primer/Probe Mix U 1 viaen
2. Resp21 positive control U 1 iaan
3. Nuclease free water U 1 ¥an
4. Internal Control U 1 iaen
5. 25x RT-PCR Enzymes U 1 a0n
6. 2x RT-PCR buffer U 1 viaen

o ¥ o X
WSEUUIYINNUNIS90 958 bUT
A15719% 1 USUmsnsemsentnen Master mix @S 1, 9, 32, way 64 reactions

Number of Reactions 1 9 32 64
2x RT PCR Buffer 125ul | 1125 ul | 400 ul | 800 ul
Primer/Probe Mix 1.5ul | 135ul | 48ul 96 ul
25xRT PCR Enzyme 1ul 9 ul 32 ul 64 ul
Total 15 ul 135 ul | 480 ul | 960 ul
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LG]?EJZJ@BHLLUUﬂ’liaﬂW}aEJ’lxﬂu 96 well pLate set up

Faen IUiLLﬂiﬂuLmaa Thermocycler LiaAsA1 Detector way UHA3e1 PCR Tun1sviuizen
Real time PCR #uans 197l 2 uag 3

A1519% 2 N15R9A" Detector

PP Mix and Thermocycler Detection Settings
Master Mix Dye Detection
FluRhino COR ParaEAV BoMpPfl RsEPA Wavelength
(nm)®!
Pathogen 1AV HCoV229E HPIV-3 HPIV-1 HRSW A green 520
and B
HRY HCoV NL&3 HPIV-2 HMPV A and HPeV yellow 550
B
IBY HCoV HPIV-4 HBoV EV orange 610
HKU1
IAVHINTY | HCoW OCa43 IC(EAV) M. HACVY red 670
swil pneumoniae

other thermocyclers.

[a] Detection wavelengths listed are from the Applied Biosystems 7500. Wavelengths may vary for

A15°97 3 N1979A1 Thermocycler Tun13m 973 Real time PCR

Stage Cycles Acquisition Temperature Time
Hold / / 50°C 15 minutes
Hold / / 94°C 1 minutes
Cycling 40 / 94°C 8 seconds
yes 60°C 1 minutes

il RNase P 1Ju Internal Control ﬁm%’uiﬂumsmuammmwﬁ%Lwisﬁgumaumﬂﬁuﬁaasm
NAFBY, N1SANAANTHUTNTTY LLaz%'umaumiLﬁmﬂ%mmmiﬂ’uqﬂssm

yathendesdinsmuauamnwluusazseusu Ussnaude Positive Control, Negative Control
uaz Internal control lgld@amuinnaiagndes Tnee1 Ct w83 Positive control AI5ANTT 33 way
YNAI8E1 73U Negative control #aedlAn Ct 84 Internal control fnin 33

nsuUana wamfﬂ,uﬂWiwumiﬁuﬁﬂsimmL%Jah%’al,wiauL%yaa]uﬂswﬂgé’mmmﬁmumi&gﬂmﬁuaq
Detector iloUsngdnyaudidie vaneds fedmsranuansiugnasusiia RNA veadiolida Influenza A
wazlalfl videlinuansitugnssuesdelifavindu

Lﬁ@ﬂiﬂﬂgé’ﬁg@ﬁﬁﬁﬂq LarAuAY YUN8ae IR 19NTIAINUATITNUGNITUYTEA RNA veadiohiyd
Influenza A (HIN1) swl uazlaifl videlamuanstugnssuesdehfaviindu

Sounngdyaudivies vinefs M9 19N TIINUANTAUGNTTUY A RNA yaaitela¥a Rhinovirus
warlifl vielinuamstusnssuvesiolaulingy

Sousngdayauddy el fegrmsanuasitugnssuviia RNA 10340137 Influenza B
wazlaifl videlinuansitugnssuesidelifavindu mumsnadi 4 ndeuiue Cycle threshold (Ct)

Royal Thai Army Medical Journal Vol. 78 No. 2 April-June 2025



nswsBuAUNTaumAlla Multiplex Real-time RT-PCR

A5 4 PITIMAAINAUINIBUTINGFrY

UNUATUNZAUIUAVD YD

]
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PP Mix Pathogen Signal in Signal in Signal in Signal in Red
Green Yellow Orange Channel
Channel Channel Channel
FluRhino 1AV POS - - -
FluRhino HRVY - POS - -
FluRhino IBV - - POS -
FluRhino | 1AV (HIN1) POS - - POS
swl

delinudyanudle o MmaﬁaLs??ala%’amn"l,aiwumiﬁuﬁqmimmL%Ja

Limit of Detection 1831n#333

Influenza A (FLuA), Human Parainfluenza Virus 2 (HPIV-2), Human Metapneumovirus (HMPV),
Human Coronavirus OC43 (HCoV OC43): ~10? copies/mL

Influenza B (FluB), Human Coronavirus HKU1 (HCoV HKU1), Human Parainfluenza Virus 1
(HPIV-1), Human Bocavirus (HBoV), Human Parainfluenza Virus 3 (HPIV-3), Human Coronavirus NL63
(HCoV NL63), Respiratory Syncytial Virus (RSV), Human Adenovirus (HAdV), Enterovirus (EV), Human
Parechovirus (HPeV): ~10% copies/mL

Human Rhinovirus (HRV), Human Coronavirus 229E (HCoV 229E), Human Parainfluenza Virus
4 (HPIV-4): ~10* copies/mL"
N1SIANANITIY

HamiTefifesnsie naanmansramansitusnssuvesdhianelsamadumela fegenien
FDTTM Respiratory pathogens 21 1Hutansaaildiuinieansaa Real-time RT-PCR linauinaunsaniy
HATFIUNTIAMUANYDIYALNEN LanSITUNAE11B91091081991035 Real-time RT-PCR
N3NUTIVTINTBYALAZNITIATIZANIHDR

Aususadeyanansnaasadudidnnsedindlid ihdeyaildunioudisunamnssinsy
AN Ct ¢e paired samples t-test 7innadosiuviniy 95%
N135U50993555UNTINY

sAtedldsunssusesnditnnuanreynssunisfinnsanlasinisids nsuunngmisun
|au3UTesT IRBRTA 656/2567
#3UNAN3IRY

MNNsANmINMIATITleT i Tiugnssuveade il nluguasideliaensiead (RsV)
shematia Multiplex Real-time RT-PCR lungusiogns 60 fegna uiadusegrsinmianuansiugnisy
voadohfanolsamaiumela Wninlug uasndehiaendiea fedeyananisnsainds Gold standard
(Real-time RT-PCR) fiiiuluommsidsaidodmiudshogsaniesufoinishadaing s1uau 30 foens
uay fogsfinsalinvansiugnssuresdohianolsamadumela S1uau 30 regra wudn ada
Multiplex Real-time RT-PCR liuanuansiugnssuvaadio hianelsamaiumela 30 fogs aseivis
Real-time RT-PCR 30 f10813 uazmsialadnuanswugnssuvaadohianelsanaiumiela 30 faegr
Tugogeiiiing Real-time RT-PCR liinuanstusnssuveade lrfanelsamaiumelanseia 30 e

6
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| [y

Aanduaaul (sensitivity) 100% wazausuN (specificity) 100% firnszdiupnudesiu 95% flvas
Adesiu (confident interval) agjfl 88.40% - 100% (11314 5)

A5 5 MaiansaRiioyanu (Inferential statistics) MIUszaNMAdRd LAz IaUsT s LITosY
95% (95%confidence interval) ¥83A17317 (Sensitivity) A1MN3WIE (Specificity) Aviuneile
wavfuuan Positive Predictive Value (PPV) wag Avinnedienaidiuau Negative Predictive Value (NPV)
38938 Real time RT-PCR wuudumawien wWisuiioufuds Real time RT-PCR Unf

Real-time RT PCR (Gold standard)
Positive Negative
n % n %
Positive 30 100 0 0
Multiplex Real time PCR
Negative 0 0 30| 100
95%Cl
Value
lower upper
Sensitivity 100.00% 88.40% 100.00%
Specificity 100.00% 88.40% 100.00%
Positive predictive value 100.00% | 88.40% 100.00%
Negative predictive value 100.00% | 88.40% 100.00%

afusIwNaNITIVY

SR SemAla Multiplex Real-time RT-PCR iilonsiadfladunitelhaldnialg
waziel¥aensioad (RsV) a wesufoRnshdainen neside aanduitednermansnisunngnms
lﬁﬁmif\“fmm%ammﬁmmﬂﬁﬂiﬁmmmmmmLs‘?}jai’s%’aiﬁaa'wgﬂﬁm waiug wazdiuszandnan
Tnenaildnsaiunavediuinsgiu Real time RT-PCR flasdniseunsielanuugin TunsAnuvianudn
¥ART23 FTD RP21 anunsansranuidehialufodidldludng 73.6% delndidesiunismaaauuuy
custom multiplex RT-PCR 7if§ns1n15msaanu 75.3% lnginnuaenanpaiugedis 94.7-100% ﬁuagﬁu
silnveadofingram’® TnefunusenIsagey nunsAnwInissyinduuienIaaUsgYAn I
FTD RP21 fiagiusranas $42.66 slanss duganiniBnismadeunuy singleplex 499 CDC Aififumu
Uszana $26.83 Aetuanu uwifausiilu 1 afesyanmauuy Multiplex axiisiaiigs udldinailunis
npgeUTeenIAEnTAdeULUY singleplex Liasannannsansiamdenanesialsndeutulunduien
m’mﬁﬁ‘uLﬁau%umaumimﬂﬂauLLa3ﬂ’1§LL‘UaNa§WﬁNﬁ®mmﬁ] FTD™ Respiratory Pathogens 21 (FTD
RP21) U35 Real-time RT-PCR wuuialy wuinwisaesdiSlindnnns real time RT-PCR wiilouriu urfiaana
wansinglusuANEEAIN ANUTUTU LagANEINNTLUNITIATIEING LaeyansIa FTD RP21 HyaLau
fannsansamideliawasuuaiiFeluszuumaiumelalédds 21 %umiumamﬂgmmmm (multiplex
RT-PCR) §etauanianlunisvaaeunazannuianainainnistidnnatsass Snadsiinnsdanion
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master mix, primer Wag probe wlsiasuiulugadSasy vilsitureunsteusosnauazmssunas
fmnurnduazannszwesUita® Turagiis Realtime RT-PCR wuuinly fvaaeusoandon
ﬂg’jﬁ%&nLLsmthmﬂﬁm%’ULwiayl,%aﬁé’mmimn Faorauduuuy singleplex wso multiplex 1&n ¢ 1y
2-3 wilasionila reaction Ineffesooniuy primer/probe LowFonudilefineunslagesinseing 9 wu
CDC wi3a WHO™ yilimsddunsiiamududousassedinanniu I@smwummzmwamaavnwma
im uaﬂmﬂu mM3ulanavesds RT-PCR vhlusidesandanisenus Ct (cycle threshold) senuLes o
Fosfinrsansmiuinasivesusagos fRnas luvaed FTD RP21 agldwonsaiiinsssinauuusmluia
LAYLARINAITIAAATNT1 “Detected” ¥3p “Not detected” Ingil internal control Tunndegnaiie3u
Uszuamnmuesanaaayu” nsinuiiinisliiedne 60 s18 Feorqlaifisswelunisasunasialy
ATuAseUARUTRNTaTinUaINIanT I iTeTioglurensia FTD RP21 Ssaseunguitielhiauasuuaiie
finuven usliaunsansramidenolsauiislmiviomeiusilinuegluyanmald mnfinisszuinves
derolsruiialml Wu SARS-Cov-2 Sududesimurganmalmivioufulsanmadliannsonsiam
Aodananld Tnpasy gamsaa FTD RP21 wnzaudwiunmsnsiadenelsaszuumadumelanuunsy
2aslunmdia InglianuasanlunssSeutazulana @ Real-time RT-PCR wuwiluwangdmiu
TsufiRnsiresnmseuavgugdunsidensindouarmuauiuyuluszesen sl asdenldisns
fomngauduinguszasdmanainuasninensiituansinunudt  madaddenudululdlunsin
4234 Inenardostunanddiifiuianubuasanudimeluseduiiunfianela asvioufiadnenmlunis
veenagnIsliiumaauiuluaaniig fedesinmameasuduflulszansanraienguiiiofudy
ATAsANBTRNAANS Frennundeuiill iamsnuanuiies fiRnsmisen@iine qunsaiedesile
fuaiy wazynainsidannuanuannsalunsujifnu vildaaduiddeinermansnsunmdnms
fienumenlumssuiofuaaunisalnmsssunemedseldninlveg warlsainiolh3aondeds lufdmanms
wazatuayulinuswdomenuuleuieuinsenswassagulnegsliussdnsnm

LONE1T91984

1. Department of Disease Control. [Prevention of diseases and health hazards during the
rainy season.] Nonthaburi: Ministry of Public Health; 2017. Thai.

2. Department of Disease Control. [Prevention of diseases and health hazards during the winter
season in Thailand.] Nonthaburi: Ministry of Public Health; 2017. Thai.

3. Bureau of Epidemiology, Department of Disease Control. [Respiratory Syncytial Virus (RSV)
infection]. Nonthaburi: Ministry of Public Health; 2023. Thai.

4. World Health Organization. WHO information for molecular diagnosis of influenza virus in
humans update. Genewa: World Health Organization; 2011.

5. Palese P, Shaw ML. Orthomyxoviridae: the viruses and their replication. In: Knipe DM, eds. Field’s
virology. Vol 2, DNA Viruses. Philadelphia: Lippincott William & Wilkins;2007. P.1647-89.

6. Department of Disease Control (Thailand). Influenza A (Influenza) [Internet]. Nonthaburi: Ministry
of Public Health; 2017 [cited 2025 Jun 5]. Available from: https.//ddc.moph.go.th/disease detail php?d=20

7. Communicable Disease Epidemiology Group, Bureau of Epidemiology, Department of
Disease Control. Influenza situation report in Thailand, 2023: Week 22 (May 28-June 3, 2023)
[Internet]. Nonthaburi: Department of Disease Control; 2023 [cited 2025 Jun 10]. Available from:
https.//ddc.moph.go.th/uploads/ckeditor2//files/DOE flu 22.2566.pdf

nYEsUWNgNIITUn U9 78 atui 2 wweu-diguieu 2568



84 figyd asweg

8. Pedlatric Infectious Disease Society of Thailand. [Winter-related illnesses Part 1:

Common cold and influenza]. [Internet]. 2023 [cited 2023 Jul 17]. Available from:
https.//www.pidst.or.th/A289.html

9. Jain H, Schweitzer JW, Justice NA. Respiratory Syncytial Virus Infection. [Updated 2023 Jun 20].
In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 Jan-. Available from:
https.//www.ncbi.nlm.nih.gov/books/NBK459215/

10. Ryu SW, Suh IB, Ryu SM, Shin KS, Kim HS, Kim J, et al. Comparison of three rapid influenza
diagnostic tests with digital readout systems and one conventional rapid influenza diagnostic
test. J Clin Lab Anal. 2018;32(2)-e22234.

11. Cruz AT, Demmler-Harrison GJ, Caviness AC, Buffone GJ, Revell PA. Performance of a rapid
influenza test in children during the HIN1 2009 influenza a outbreak. Pediatrics.

2010 ;125(3):e645-50.

12. Linares M, Pérez-Tanoira R, Carrero A, Romanyk J, Pérez-Garcia F, Gomez-Herruz P, et al.
Panbio antigen rapid test is reliable to diagnose SARS-CoV-2 infection in the first 7 days
after the onset of symptoms. J Clin Virol. 2020;133:104659.

13. Brtimmer LE, Katzenschlager S, Gaeddert M, Erdmann C, Schmitz S, Bota M, et al.
Accuracy of novel antigen rapid diagnostics for SARS-CoV-2: A living systematic review
and meta-analysis. PLoS Med. 2021;18(8):e1003735.

14. Geris JM, Spector LG, Roesler M, Hernandez-Alvarado N, Blackstad M, Nelson HH, et al. High
prevalence of asymptomatic CMV shedding in healthy children attending the minnesota
state fair. J Clin Virol. 2022;148:105102.

15. Scohy A, Anantharajah A, Bodéus M, Kabamba-Mukadi B, Vlerroken A, Rodriguez-Villalobos
H. Low performance of rapid antigen detection test as frontline testing for COVID-19 diagnosis.
J Clin Virol. 2020;129:104455.

16. Chartrand C, Tremblay N, Renaud C, Papenburg J. Diagnostic Accuracy of Rapid Antigen
Detection Tests for Respiratory Syncytial Virus Infection: Systematic Review and Meta-
analysis. J Clin Microbiol. 2015;53(12):3738-49.

17. Malhotra B, Swamy MA, Reddy PV, Kumar N, Tiwari JK. Evaluation of custom multiplex
real - time RT - PCR in comparison to fast - track diagnostics respiratory 21 pathogens kit
for detection of multiple respiratory viruses. Virol J. 2016;13:91.

18. Kenmoe S, Tcharnenwa C, Monamele GC, Kengne CN, Ripa MN, Whitaker B, et al.
Comparison of FTD® respiratory pathogens 33 and a singleplex CDC assay for the
detectionof respiratory viruses: A study from Cameroon. Diagn Microbiol Infect Dis.
2019,94(3):236-42.

19. Sakthivel SK, Whitaker B, Lu X, Oliveira DB, Stockman LJ, Kamili S, et al. Comparison
of fast-track diagnostics respiratory pathogens multiplex real-time RT-PCR assay with
in-house singleplex assays for comprehensive detection of human respiratory viruses.

J Virol Methods. 2012;185(2):259-66.

20. Centers for Disease Control and Prevention (CDC). CDC 2019-Novel Coronavirus (2019-nCoV)
Real-Time RT-PCR Diagnostic Panel Instructions for Use. Atlanta: U.S. Department of Health
and Human Services; 2020.

21. Fast Track Diagnostics. FTD™ Respiratory Pathogens 21 — Instructions for Use. Rev. B.

Esch-sur-Alzette: Fast Track Diagnostics Luxembourg S.a.r.l.; 2019.

Royal Thai Army Medical Journal Vol. 78 No. 2 April-June 2025



85

a (34 L4
UNUTAURUU

(%4 a o/ 3 V4 = / b’L (=]
ATINAUUINANNUNNIINTIINKIT © LRIAKRIULEBAINNE1IENA LUATULED
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UNANELD

Faguszasd Llevianngnsiiunaiudenanarsaialuauidenifauandilunisiuden
el dundnfueinienisnms nTesilanazisn1side nsmvquaunImvesansaialuaiuide
Tunoaneged 70% uagsmsulRamuildonanalsadaluauids [isn153lAs1enIUsanaens Scutellarein
tetramethyl ether #g High Performance Liquid Chromatography (HPLC) gassinsulaaniuiaanain
asataluaudediimuniuuargnideniiothlunnasmdslussduiunmandniiges nan1s3de38ns
TATIVHIUNTATIVADUANNYNADIVBIITIATIIUIIUE Specificity Linearity (¥39A3 ity 6.25
- 200 pg/ml, Correlation coefficient (r) winfiu 0.9998) Accuracy (Recovery 101.12 + 3.78 %) uag
Precision (%RSD 3.74) ansssuusznaumeusunaansanaluaiuide 5 %w/w 74 70% Ethanol wa
Propylene slycol tHusviazate 4 Carbopol® 940 2 %w/w \Juasrewa Favafindnldianuae
Fuwadthaasuder a1 pH Wiy 4.16 amamiln 626 P SUSinaans Scutellarein tetramethyl
ether 68.95 pg/ml Gsoglutaudiduiianslyiqrslunisviuidonls agunaldfuuunanfusiog
vudenanansateluauideruiaussy 100 niuluvasanaiafindunn Minunsasaaeuamn NIl
Uhinaansddyeglutiliqrivudents warlddaddlulitumhedliusslont Tiu nsuuwmdnmsun
AugUszaununng Yminnguauniald (Aunwn.awe.) anusisna andenid anegan way an.awwa
deluneaeddnusely

A1d1A5): @ lua1uide @ Scutellarein tetramethy! ether @ 19a%13LA09
FIYFITUNNENNITUN. 2568;78(2):85-92.
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Original article
Development of military product : Hemostatic gel from
Chromolaena odorata \eaf extract

Patarawadee Pongsukcharoenkull, Kultida Bantarapiwot], Rodchana Intachail and Rujida Wilairat!
'Research and quality assurance division, Defence Pharmaceutical Factory, Defence Industry and Energy

center, Office of Permanent Secretary for Defence

Abstract

Objective: To develop a hemostatic gel from Chromolaena odorata \eaf extract with the
ability to stop bleeding for military application. Materials and Methods: 70% Ethanolic C. odorata
leaf extract and its hemostatic gel were quality controlled by analysis with High Performance Liquid
Chromatography (HPLC) to determine the amount of Scutellarein tetramethyl ether. The formulas
of hemostatic gel were developed and selected to produce on a pilot scale. Results: The method
was validated for its specificity, linearity (range 6.25 - 200 ug/ml with correlation coefficient (r)
0.9998), accuracy (recovery 101.12 + 3.78%), and precision (%RSD 3.74). The selected formulation
contained 5% w/w of C. odorata leaf extract with 70% ethanol and propylene glycol as solvents
in the formula. Carbopol® 940 2% w/w was used as a gelling agent. The final product was a
greenish-brown gel with a pH value of 4.16, a viscosity of 626 cP, and scutellarein tetramethyl
ether content of 68.95 pg/ml, which fall within the effective concentration range for hemostatic
activity. Conclusions: The obtained prototype product, packaged in 100-gram white plastic tubes,
passed quality assessment to show the amount of hemostatic active component to be within its
effective concentration range. It has been delivered to test users, including the Royal Thai Army
Medical Department, Medical coordination center Southern Border Provinces (CDC), Narathiwat
Task Force, Pattani Task Force, Yala Task Force, and Songkhla Task Force to be used for further
testing.

Keywords: @ Chromolaena odorata @ Scutellarein tetramethyl ether ® Hemostatic gel
RTA Med J. 2025;78(2):85-92.
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Hunandeuuinuaisasmndenstfoiuiufiufoinsmmmsaslenianisdedinnnmadeden
vioRnderiuiaunareuldumssnuilulsmenuia teethayulnsiifignslunisiudeavietinasoszuy
nmsudeivaadenmugilayarvntuinysegndly

auide (Siam weed), Chromolaena odorata (L.) RM.King & H.Rob. tuiivluisd Compositae
wunsEwegnAvesUsEndlne luussmaleaunuuaydnvatgUsemaluunseusiudasemelngly
Fsilvanvdfuiudaennnendiednuunaiignuasia vieuiaunaan unalwlvsl unafinide
AU WAL YTelonanyiuuias™ asdusenaumnegnuaivdnluaiude léia Tannins, Phenols,
Flavonoids, Saponins, wag Steroids*® aszddaydu 4 luluanude wu Anisic acid, Essential oils,
Coumarins uag Calcium gdlusangmiiinadudonyilrdudonanai uaslignslunssdunisudeiives
Feevilvanunsaiiuidenls™ Hagtuiinanfasismasueninasataluauidedunzsdoumiven
fszmaioaunsiludie Eupolin® seyassnaaltinuuiaunanazunalyilvil

fAdeldvinnsmumuissanssuasienansteyainnisiite ldisnsatluanuide anududy

11,12 &,

yasasanammnzaulunsvinuten 35n1saruauaun Nt Jayanuussansnniazanulaende

Yosansanaluatuide " suuduumelunsnsgasisuea™®
ingUszasn
Waaugnsisulanuidenainalsadaluaivideniinuantilunisiudeniieldidu
HARSUINNITNIS
L ad
dnuazisng

Mgy Bududausinisiagnsiiu (Pre-formulation) Tnefuuamamsiiaungasie
THUsunuasafaluauideliianududuresans Scutellarein tetramethyl ether aglutsiiligns
Wudenls (32.71 - 623.77 ug/mU) ' 2 1denld 70% Ethanol way Propylene glycol \umviazane
Tusinsu 19 Carbopol 1uansneiaa uazvinisneassudntuszauiesuiinis (Lab scale) Ingluszning
NsALIgRIMTuIsiMsUssluauAiiuas naae AN TR N 1EA kAT NI BANUBIgATAITY
Jowhu iledndengnasnsuiimanzandmiuiilussauinnisude

MsruRuAMAMYBIERsI3U THiAseuenasieveanaiaussaurgs (High Performance Lio-
uid Chromatography; HPLC) wiievu3unauans Scutellarein tetramethyl ether lusegsansadaly
audenszsiumarudenanasataluaudesiiun s sRan s inee' niousts
ATIVHBUAIINYNABIVBITTIATIEN (Method Validation) MIULUINIAITATIVADUAINGNABIVEITT

Aaszilusiite Specificity Linearity Accuracy way Precision”?’
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%umaumswﬁmluszﬁuﬁuﬁﬁ'm (Pilot scale) aztdumsihgnsm3uiidadonumaasindnsie
\n30sdnsszAugmanvnssn lasnsndnuazussqnandueildiaiesile gunsallusziugnaivnssuuas
Ffunsneldfiuiinisndniiiunissusesnnsgumndninusisnisfinlunssiauaznisnizanee
(PIC/S GMP and PIC/S GDP) 31nd 1IN uAmMENIIUNNTeIMISHaLE NSENTIEG1TUEY

HaNISANED

Tuanuideanyiliuishenseufigamgil 50 °C Wunan 24 Halus wdnhluvaliduns vihns
afinsnen ety 70% Ethanol ludhmadunauissiodviazats 1: 10 Avuid 120 rpm figamniivies
Hunan 12 Falus mnthuansesasriliduduiulagldagungf 60 °C finnudu -740 mmHg e
36 alus Iiduansataluauidediazihulilunmstaungasmiuea :innsmasesiauigns wuingas
mfuiifiansadluanuidelusiifu 5 %w/w | Carbopol® 940 WWuansnewaa 2 %w/w fegnsimanza
Tunsihluneaewmdnlugunisndnssautiises

40172993 HPLC 7ldTun1svagaunusuas Scutellarein tetramethyl ether Tuaisadn
Tuanuideuavamudonanansaintuaiude THdussuunsuenuuy lsocratic elution lngldmadul
Hypersil BDS C18 4.6 x 250 mm., 5 um aindaufidu Methanol:0.5% Acetic acid Tudnsndau 53:47
dasnmslva 1 mUmin gamaiivies Injection volume 10 pl a539¥ail 268 nm Fe¥5RsnaIHIu
ATRABUANLYNABIesIT A lute Specificity falasanlaunsuiiuanslugud 1 - U3 suddy,
Linearity (¥29A2M3WNTUU 6.25 - 200 pg/ml, Correlation coefficient (r) 7y 0.9998) ﬁQﬂSWWLLamﬂugﬂﬁ
4 uazan39il 1, Accuracy (Recovery 101.12 + 3.78 %) Fauanslum13199i 2 waz Precision (9%RSD 3.74)
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31]17; 3 Iﬂsmimmsmmimmgm Scutellarein tetramethyl ether

= = = PDA~ ; -
mAu System suit 83_47_2.Icd - Chl
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Scutellarein tetramethyl ether

Calibration curve of scutellarein tetramethyl ether
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M13199 1 Yeyan19afifaInn15vi Regression

Regression Statistics

Multiple R 0.9998
R Sguare 0.9997
Adjusted R Square 0.9996
Standard Error 44230.7678
Observations 6
ANOVA
df 55 MS F Sienificance F
Regression 1 2.41483E+13 Z41E+13  12343.47 3.93589E-08
Residual a 7825443268 1.96E+09
Total 5 2.41561E+13

Coefficients  Standard Error - t Stat P-value Lower 95% Upper 95%
Intercept -3274.29 25152.61 -0.13 0.90 -73109.14 66560.57
X Variable 1 28682.73 258.17 111.10 0.00 27965.94 29399.52
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M99 2 WAN1IANYY Accuracy 909353LAT181ANS Scutellarein tetramethyl ether Aag HPLC

Recovery (90)
Aadud 25 pg/ml Akdiudu 50 pg/ml ALdLgY 100 pe/ml
98.07 101.26 105.74
100.22 98.95 107.81
98.41 96.47 10317
Average (n = 9) 101.12
SD (n =9) 3.78

NATIATIEIMUTUENS Scutellarein tetramethyl ether wulnasanaluauLldeiiniiu
Wudures Scutellarein tetramethyl ether 106.26 pg/ml wazwamudenanansaialuauidedindsls
(Bulk product) fiA3dNTY 103.97 pg/ml

mManaaesndnluszduiutihies Idnandndunaiundenanasatalumuidenidnvasiiuaa
Ahaaeude Andu % wanEna3e (% Yield) whiu 97.7% usstlumasananaindun vieenas 100
N3U HANTAITUANAMNINKANS U WU A1 pH VBINENTUIN WU 4.16 A1AUNLRA 626 cP wazilay
WUTUYB9ES Scutellarein tetramethyl ether TusnSulamuaenanasanaluaulds 68.95 pg/ml
ndefadunuuiiiesnidogadnlundntost Ssoglurasenududuiansosngviviudenld
ERRETY]

MNMIANITRY MiBruNLAzANy NUTUTun Scutellarein tetramethyl ether #ilvinuEsing
Fonldeglutasmududu 3271 - 62377 ug/mi11 Fafunanisinsigimusina Scutellarein tet-
ramethyl ether Tugnsadaluauidefinuinfiaududy 106.26 ug/ml %ui‘]uﬂmmﬁﬁwﬁuﬁlﬂqqanﬂﬁﬂ
maininannaninluaiudely 70% Ethanol afmiiiesaiaiieuavansarailad fldniduveanm
aguimﬂhjéﬁ’wﬁﬂﬁzwm nsafinenanetnetes 2 seusavvildansatndeuduniinanndy oravilile
Usinaansdndayduduiy

MsanngasifuRaluiosl foins vilvnsuidenissy fwosndnfamidiansddnlinamu
seuas maidenldnvurusseiitaiu lilusdalunsussqndndusiiadudsansddedia uaziiloviinig
AATIIUSINET Scutellarein tetramethyl ether lugnssnsulavnuianainaisainluaiude
Aeunazndniluaesdununn nuindinnududu 103.97 pe/ml waz68.95 ug/ml muansu SeiiuSua
ansd1fyanad 33.68% A1MI1NTANESIELANIKAYNISIAUS N RARS e sy ININ1sTeRNeSsdenaiina
soUTIuaNsdfTy MaAUSIv AR SusTugEuR 4°C auduuztilunsiiuinu® e1agelviansdday
Asan WAL

TuewanausaRauIEnsnietansatalnonsviliuiauuuuiionuds (Freeze dried) n13di
sndelumietinnudule (Autoclave) azLdunisauaunmninmsgadiinevesansadialuaiuide
Tunasinssensunewhasatnurldnanisuea Weantunounstinansausiluaiesdnends
nswanES Sardwmaliiunaansddallanas uenanidmsinsiaumiueaiuduiiosiltans
éhﬁﬁymmmmﬁﬂuﬁh%’ulé’mm%u sdemsiinisAnmaunsan nussans ualuan1eAsIAUSYN
AN 9 AY
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Original article
The Development of Simulation-Based Home-Care Learning-
Center Model for Nursing Students

Apinya Indhraratana’ Ong-on Prajankett' Aree Sanee’ Sirirat Chamnongchit' and Jirapa Srirath’
"The Royal Thai Army Nursing College

Abstract:

Background Home healthcare is becoming increasingly important due to more chronic,
elderly, disabled, and terminally ill patients. Nursing graduates must be equipped with the
knowledge, skills, and experience to provide effective home healthcare. Objective The research
objectives were to develop a simulation-based home healthcare learning-center model for nursing
students and to study its effectiveness. Method This study used a research and development design
that conducted a single-group pre-test/post-test study in the experimental phase. The subjects
were 40 third-year nursing students who were purposively selected. The research instruments for
collecting quantitative data were a knowledge test, a confidence questionnaire, and a satisfaction
questionnaire. The reflection form was used for collecting qualitative data. Descriptive statistics,
paired t-test, and content analysis were used for data analysis. Result The results revealed that
the model has 7 components: 1) objectives, 2) instructional activities, 3) design of simulation
situations, 4) realism, 5) roles of learners, teachers, interactions, and creating learning environments,
6) learning resources, and 7) learning outcomes. After the experiment, the sample group had a higher
knowledge score, and higher satisfaction scores at the significant level. After using the model, the
satisfaction mean score was at a good level (mean = 4.33, S.D.= 0.56). The content analysis from
reflections indicated that the teaching and learning atmosphere was realistic. The subjects reported
feeling more confident and learning various skills including observation, immediate problem solving,
using of nursing process for holistic home visits, and teamwork. Conclusion / Discussion The
results suggested that the developed model should be implemented to practice other nursing skills
such as discharge planning. The recommendation for further study was to develop standardized
simulated patients to enhance realism.

Keywords: @ Home Healthcare @ Simulation-based learning @ Nursing student
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2 fanssunssgunsasu 438 056 TEFURA

3 ATERnLUUANTUNTTIlalauaT 432 055 TEFURA

aq AUANDTA 427 060  TzUf

5 unumiideu daou Uiduius uasnisaiaussenients 438 051 ssdud
Boud
?ﬂqaﬁ’uagumiﬁ'auﬁ 434 055 TEFUR

7 eadwinnSeul 432 059  gudUd
saunAy 433 056  sufiud

2.4 namsagyieuAnisiunslFsunsiansaounasULUL
2.4.1 p15ual/ ufAniifidensiinnisquaguawiitiulaeldanunsaiiaiiouats
1) vssemalunisiinmsguaguamiithulaglfanunisaliafiousse
nqufiteg1938YI1 UTTEINIAYINITIAn1sSeunsasulagliantunisaliaiioussadl
ATuANTIN denndaatuanmaisidluduvesaniunisal an1uil gunsal vldEnayn Ay
“anufl saufeanunisalfiamanate ilidandadeaniunisalliase q gunsal
WUUSaReRne 9 Sananadionass anunsadunadfioussifiuwagliduugiildmangan”
2) musiulandsmsiinmsguaguamiithulagliaaunsaliasiousss
nauseg1eszy Mendamstin $Fnfenusiulasntu iluFesosmsdeans nisliduusth
nsvhdmants saufenssuaunaBentin diladesiiGounndy seadiunmandondau vl
arushilanntumnasluiinufiRimadestiulugmunie
“IgindeuneulUuftReds IinTeunnumdouuasdaefininugsine o vilimfeuiiazas
yuvudentuaie”
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2.4.2 AildEeudannsiinnsguaguaniithulasldanunsaiiadiosss

1) finwgnsdann msdeans nsuidywiamsniuasnsianuduii

nauegeszyIn nendsnsiin IEsuduasfiniinuefisidudmiuniaBendu daud
Msdann Msdeans msaaditusnin mevhanuduin ufmsuitiyviemgyih Wegtiesionnis
Wasuwladly anunsadedulauidamnliogiamnzan n1sdoans mslidyadidladne laldedws
9NN

“|gflnmsadredusiusnm msdeansiudiasuaziquaiifiniulndifssiuveseianin
Ignsuinddafinsanudwzimnzgean uavursaddduaniunisaiisnee sranwudywiawswiildly
wisnsly win1sinnssuesazanunsaudledmldieduinuedd astaffiolnseivasudtom
waziflousamiutielyinsidenthulszauanudise”

“msideuthuiiausiaziinisiindesieudeniiqudnsBeuinsquaguaimiitus usddsd
Yoiianan uiiliilousaesdan waztiovengadisvimainll Fsaadinmsvhauduiisestienaugad
AomanauazylinisBeuduiussavsamanniu”

2) N3FUILMIMTNTUIaLazASBeuTy

NEUAIDE19TEYIN N1ENGINITHNY PRI YEUAE NUNIUNTFUIUAITHETUIAR U
MsUsziu Msszytam menausu mslrnmsneunauaznsUsziiumansdestiiu Tagld Fnnsusudiy
MITHUNLNIINETUE wagnsliinTsquanuuasdsuisiasuasaseuath Tuuflamadianisaouguan

“lafnnsusziiunmzguamuesiagluiagtuuasilefionnisildsuntas I8 Gous
uAudAyesnsrUILMEdeNtiy fRsddunsdentiu msuAdyyn nsUssduaaman INHOMESSS
dievlugnisiumiamn Tmswenuia sudsnsaeugednwianzsne”

190!
1. Mg Uuuu

nsiaLgURULY I3 laUsEgndunaInNnsauLwIAn National League for Nurses (NLN) Jeffries
Simulation Learning Theory*? %aﬁumaﬁauiﬁLﬁuﬂizaumiai nsaRuMUUANEN1TSEY (learning cen-
ter) WaZN1IBEUTHIUNTAZaUAR Wduas1ziidusieguuuus lnemnualill n1sdnnisseu
nsaeunsguagunwitiulngldaniunisaliaiionsss (Simulation based leaming) 3 dunou léun
1) dunsih (pre-brief) 2) %umaﬂﬁﬁﬁ (scenario) Ay 3) funsUsziliuna N"3i38u3 (debrief) donndas

AUNSANENIFYNANELS 9% O

fldrmualiinssuiunmsdanisdeudleglianunsaiiadionsied 3 funou
feludunisthandumaniouddoulidanufiieates msedusaniunisal unuwgEeu nisuush
guUnsallazanuiilunsUf oA ‘Lu%umiﬂﬁﬁ@ Y mﬁ‘dszLﬁuﬁmwﬁﬂaaLLazisqi’jﬁgmﬁwu QUEP RN
uAludm wasiansinenanmaneiutafisndu msUssdiuna msufiRnsmeiuie wastunisussdu
wan"3i3eu3 (debrief) fapuwihmihidugaouuus (coach) uazidrusarmazmnlunsGeus (facilitaton)
TnemsdalsiinsuanivdeuBouiuasUssidiunamunadndnisSeusiidimun mseiusieagy uazaviou

Anvadseu
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Tudunuanads msdaviaudnisBouss mawieunsdinw Fealmueinditevesaniunisal
winfisuiu n1siwSougUisdiaes (standardized patients) dennsiFouidmivAnuduaiifienuies
suanuulsndu dWeldmsiamsdsunisaeunuuaniunisaiiaesinnuaiiouaianniian (fdelity)
donndasiunisAnuved effries, Rodger, &Adamson® finanal331 nsdnnsiSeunisaeusuuanIunIse]
wilauassdmsuidnAnwineiuia alsiinisesnuuuaniun1salliiainuanase uagueunangunum
T30y nsesnuuvanunisallidinisuddam (problem solving) nssnaulanisndiin defaeu
msasanumsallvitinnududounnieslumunnmuddu ielgFeulsiinnsuitiagmesnaduszuy
uazthlUgnadndnsSeusiiananis
2. UsgAvBnaveasuuuus Inet3euifisunnud mnusilanisquaguaniithu neuazmndansiguuuus
wagAnwIAuianelanendinsidguuuu

nannsUsuiisuAadazuuuANs neukarnendenislFULuuY Tungudiegis nudn
nausegslidadsazunumusmevdinsnassganitieunavnaesestediteddynaada feiens
Bumsrzsuuuu Afidsatsduiinisairausunisdanadousiifidemnisguaguamiitudude
ns3eudeng 4 Tusnsaidandnsdfns i liEsudiosdnueudifuiudenues ieudtlaym
wazUszendldiuusunvesaniunisallaegamungay

dmuaadensiulalunisguagunmditou wamisenui Aedeausiulaniondansld
sUMUL gandneunsvaaemnde Tnedefifidadeifindugean Ao duaunsathanuduasiinueilasy
WlHlunsufiRnisguaguaindithuluaniunisaliads diludesesnisdoans mslviduugiii n1svin
#nan1s Tuienszuiunsdoutiy anmansideuandiiuin msimungunuusmAunnsai
n1si3ous Tnedaeuiinnsesnuuuaniunisal (scenario design) liiiananaiioussanniign sauded
wnnsalinturnsBeuthuguuuusing 4 siliEsusoaudluigmiamenti waenslislonalig Fou
I¢awttoufn saufunslifoyadeundunniaou nislimnuinsedunisin ludupounisussidunanis
Fous (debrief) dsnalsifFousdniienuihlasnnd iy

uana1nil unumaidousigiseatretu fadelonalifidouaunsadiuflniinueluiesdass
Thuiaiiouads drldussmuarudesnis Tl Feuinmadouimuingsrasddimuauasinam
ulalfunndsiudnde aenndosiunsfinuusyavsnaresnsaounsiimuusid g mluguy
Tngfannuiulalunsufofauneunasndanismaaes Inglduuuasuaiuanuiula nui Azuuu
anuiulandanismanssgindnounimaassesaiideddynieada’ deilaudndulalunisgua
gvamituvesiGowdudadeihluganuvasadovediisuazasounsa (patient safety) Fa1du
hvnefiddveinissnuneuia

namsAnwAuienelaseguuuys wud lnesameglusziud Wefarsansiede wuin dduads
ogluszudynde Tnedeiddnadunufianelagean fe AanssunisiGounsaeuiitioduaiunisGous
fadionafunszdn §iselinunuainsguinisdoudlfienuansianniian Snsdnrhusunisfoul
finseunquATnsIuMItaN1T3ounIsaouLUUANIUNIaIS R 3 Funeu 1dud 1) Fun1sth (pre-bried
2) FuMsU{IR (scenario) waw 3) Tun1sUssfiunanisdous (debrief) dsludunisih §3%elddnstuas
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unuIvedaeu wagladiniswieudseulinsuisunuimvesnu Tutumsuon daeuazasnsusseinie

Y

nsi3euiedadasy imhidugsrneanuazmin lasdunnnisiinainsesaunusundesisasde
annsatuiineanisfindnee udnhunliteyadeunduludunisussifiunanisFouildsndas dod
AN wardssasioaruielavesdFou mmadudui Uelenalidoulduanseufaiiu
lusduuunsagyiaudn Fadunmsuansaudnuiiuesnedfiosag o Duwmaduna

Fatfu sUuuus fafetu SedamaligGoudanufionelaoglusedud aenadosfunisfinies
Yoshioka uaz Naruse’ idnnnsiseuslagliirsdrasduaniunisaiiaiioussaiieiiniinwensweiuna
AseuAf nuingEouinanuiiile avirusinddentsiFeu Tanufieels IdSeuideRamainvesmy
LLaw:J’S'u LaraenAdaetuNIAnYIve Seassd anseiiey’ 7 nudn ﬂ'wLaﬁaﬂzLLuumaﬁquémqmsﬁau
Aendanisnnassganinneunismaastegafitoddamisaia anwsulanazaudfianelaluguuuy
nsdansteuilagliUlsdaeduaniunisalialieuateegluszduunn
Forausuusilldanauise

1. mrsihsluuugudnisdouimguaguamitthulneldanumsaiafiousTeildwamundu g
Tumsiindinugyanisne1uiadu q wu mawTeudmhetheneundutiu mam

2. nswaunlangnsdifne Viunvesanmyuu fegordeiiiedesiundnnisquaguainditiy
T auanntu varnvany uazilunsgu

3. msitmuesmugulugudnisFoudnaguaguaindiituliiiussansnmanndetu el

al

Reuldfnvinuznsquaguamitthulsedndass
Forruauuzdmiumaidunadaly
1. msvhmsanwiilewannnsrdougtiediiaewnnsgiu (standardized patient) iilelangin

UftAvinue maguagunmitthuiiusyansam uaziaflouTianndsty

2. msvhmsinwuiteimungULuUIs AU IansAnYILUUavaNU 39N (Interprofessional
development) LilalrdouanunenloiiFou
Ua111AVY0991UIY

nuATsatuiiitedfndiaasfiansan il

1. A1 aIfigavesluUNAgUAININAIENATE L Luunageultlunniususiuteyaiia
AL (reliability) Wiy 0.67 (AsnaeiaNA g ILAITIINNT T oW 0.70) dawaliinanuidesiu
Tunrsiudwesteyaildanuuunaaeuetaiitedin

2. Snwaigroanauiiegns nquinedidlumsidendsilldainnindenuuunizas (purposive sam-
pling) Feenalslagvioufvlszrnaimnemun Vilinansideidedialunisagudrsdadeadnlud

Uszansiby
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G

sunvugudnsBoudnsquaguamiitulasldaaiunisaliadieussedmiuindnwineuia
fiiautudl 7 osdusznau Thun 1) TgUsvasd 2) Aanssunaidsunisan 3) nseenuuuanIuNTTl
iailouai 4) Avmanas 5) unumgiSeu faeu Ufduus nmsadsusseinanisGous 6) dsatuayu
nsi3eud uay 7) nadnsnisiFeus wannsAnuiUsEAninavesguuuT nudiAedsaziuLAINg
anusiilanmendsnismaassgainitneunisvaaesetnsiituddyieadn Aedsauiovelooglusysud
(mean = 4.33, S.D.= 0.56) ussemafiaTwauass Sandiaushilanntu I83eusnmsdann maudilam
nnzvii MsldnszuaunsmerunatumsiBentu waynsvhaududiy
LaNE1581484

1. The Regulation of the Nursing Council of Thailand on Limitations and Condlitions for the Practice of
Nursing and Midwifery, B.E. 2564 (2021). Royal Thai Government Gazette. 2021 Mar 10;138(Special Part 53 Ng).

2. Ates E, Ulus B, Karahan A. Simulation experience in community health nursing: Postpartum
evaluation of the mother and the infant at home environment. Home Health Care Manag Pract.
2021;33(1):37-44.

3. Khaemani T. [Teaching: a body of knowledge for an efficient learning process]. 20th ed. Bangkok:
Chulalongkorn University Press; 2016. Thai.

4. Thanaroj S. [Simulation-based Learning in Principles and Techniques Course in Nursing Practicum].

Boromarajonani Coll Nurs Uttaradiit J. 2018;9(2):70-84. Thai.

5. Sriwongwan W, Sattawatcharawanij P, Pandang K. [The Lesson Learned from the Use of Standardized
Patients in Simulation: Family and Community Health Nursing 1 Course]. Kuakarun J Nurs. 2020;27(1):129-38. Thai.

6. Maraphen R. [Development of learning instructional model by using standardized patient in simulation
base in community health nursing [Doctoral dissertation]]. Bangkok: Silpakorn University; 2019. Thai.

7. Yoshioka-Maeda K, Naruse K. Effective of health guidance simulation in community settings for public
health nursing students: A preliminary study. Sage Open Nurs. 2021;7:1-11

8. Bobianski K, Aselton P, Cho KS. Home care simulation to teach culturally based competencies in end-
of-life care. J Nurs Educ. 2016;55(1):49-52.

9. Jeffries PR, Rodger B, Adamson K. NLN Jeffries Simulation Theory: Brief narrative description. Nurs Educ
Perspect. 2015;36(5):292-3.

10. Mager DR, Campbell SH. Home care simulation for student nurses: Medical management in the home.

Nurse Educ Today. 2013;33:1416-21.

11. Watts PI, Rossler K, Bowler F, Miller C, Charnetski M, Decker S, et al. Onward and upward: introducing the
healthcare simulation standards of best practice. Clin Simul Nurs. 2021;58:1-4

12. Sutherland JL, Palmer D, Reuther P, Leiby P. Integrating home care: an innovative approach for simulation
learning. J Nurs Educ. 2021;60(3):172-6.

13. Oliveira Silva G, Oliveira FSE, Coelho ASG, Fonseca LMM, Vieira FVM, Campbell SH, et al. Influence of
simulation design on stress, anxiety and self-confidence of nursing students: Systematic review with
meta-analysis. J Clin Nurs. 2023;32(17-18):5668-92.

14. School of Nursing, University of Wisconsin-Madison. Center of Aging Research and Education, CARE Project UW-
Madiison School of Nursing [Internet]. 2022 Feb 7 [cited 2025 Jun €]. Available from: https.//care.nursing.wisc.edu/

15. Kim MJ, Kang HS, De Gagne JC. Nursing students’ perceptions and experiences of using virtual simulation during
the COVID-19 pandemic. Clin Simul Nurs. 2021;60:11-7.

Royal Thai Army Medical Journal Vol. 78 No. 2 April-June 2025



107
tnusduadu
AaMunIadlun1sinuNIssEuInIenuLaY (Self-directed learning)

VBIUNANILNNG LA UNLSIUUNNG NUISINY1AYUNNYAVEAS
WIZUINGLNAT

lase) Fv2798719]
979736 NIAIVINUITIVAIFNT TN IAEUNNYAITATHTZINNYNA T

uNnAnge

ﬁu’nmzm’mﬁﬁmﬁ nsmfun1sBeuiiienues (Self-directed learning, SDL) Wunadnuae
fdrfrydmiudBougBeunitirnundonlunsiiunsBeuifmenues(self-directedlearningReadiness,
SDLR) anansausiiuanusiosnisuagidmnglunisteus mvuafianien1siseus uaeiauwaunisteu;
ddhenuies Taasndudiaruddla fussdlalunues uazduiinveusomaBsuvesmuadlén dnvwe
waniiduasulfAninuslunaiouinaondin uaznisinesaiiarsunyiu Jeuilisraunudise
TumsBouls InerdounmemansnszaangindlesGuvdngnslwlul wa. 2564 Fadundngns Afes
o1feAnumderlunmsiumsSeudenuies dsdutlagtuddlifideyafsiunramienlunsiiuns
FOUIMunLeIvIinany)

Fnguszasd nsnuafaiigmjsueiiievssfiuaamienlunisBouddioauies (SDLR)
yostihAnwummegianulundngnstagtuiomuumaunmsdaaialiinAnvannsaianinuens
MAUNMSIEEUIMEALDY

33nsAnen msinulduuuaauniy Self-directed Learning Readiness Scales (SDLRS) it
Tag Guglielmino wazUiuusafiuiinlag Areewan et al. Luuaouniy Usznousae 8 a1y laun
anudanisielonialunisFous wundAnfsituaueddugiugdSouiifiussaniam n1s35uuay
NsFEuUImgAueY ANUSURATEUABNITSEUIYRIWUY ANNSNTUNSSELS ANUARATISETA Luwes
Tundfrisauan warauaInsalunisidvinuelumsiteus nsuatmnaug waensundaym uiazded
WMsE S-likert wagnuaUszinvilusedugaan as nang i LLaxﬁflqﬂ

Han15AnYT TnAnwunndInedewnmemansnssaanginaniiaziuy SDLR agluseiugemnenu
pnuiudu ‘Arwsnlumadoud’ uay yumesluudfroouian’ Gsegluseduuiunats dnAnwduld 1
fmzuwuu SDLR gandnegralifmdAgluniu ‘anusnlunmsiSeus” wag ‘yunesduudfdesuinn’ 1innid
tAnunduddu q limuauduiusssrisazuuu SDLR fueng

A91saiuazazunansine dndnwiunng Sanumdoslunisfifunisdouiiianadudulifiged
ofannfidemiisuiudosdouiuiinamnn nefivinaasdslalldwanaudnuasmafifunisdous
dhonuiedldognamngan ndngninsinnsumuunduasy SDL sty ieliAnnisdouiedsd
Usgandnw
A1E1ALY: @ N13NIAUNITISEUINIEAULDY @ AIIUNTENTUNITAINUNMITISEUTAIEN UL

o msSeunuugiSouiugudnats @ nisseusiuuglng
LYAITUNNENUITUN. 2568:78(2):107-18.

(%

lisuduatv 10 Aueney 2567 uilvunaaiu 24 Juieu 2568  Fuasiituni 10 Jquien 2568
doanrsanduativiiase lase) Frra1uuy MAIvINEIsYMIans INGIBBUNNERmIanINTYINNNING) HUTEaIN: lase) TrIamiuy
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Original article
Self-directed Learning Readiness of Medical Students
at Phramongkutklao College of Medicine

Soraya Chatchawalanon

Department of Paediatrics, Phramongkutklao college of medicine

Background Self-directed learning (SDL) is an important characteristic for learners.
Learners with self-directed learning readiness (SDLR) can assess their learning needs and set
goals, determine their learning direction and learning plan. Moreover, they are often intentional,
self-motivated, and responsible for their learning. These characteristics promote lifelong
learning skills and critical thinking, which contribute to academic success. Phramongkutklao
College of Medicine has initiated a new curriculum in 2021, which requires SDLR. Currently,
there is no data on students’ SDLR.

Objective This study aimed to assess self-directed learning readiness (SDLR) of medical
students in the current curriculum to identify strategies to promote students’ self-directed
learning skills.

Method The study used the Self-directed Learning Readiness Scales (SDLRS) questionnaire
developed by Guglielmino and further improved by Areewan et al. The SDLRS questionnaire
consisted of 8 areas: openness to learning opportunities, self-concept as an effective learner,
Initiative and independent learning, responsibility for one’s learning, love for learning, creativity,
positive orientation to the future, and ability to use skills in studying, acquiring knowledge
and solving problems. Each question was rated on a 5-point Likert scale and categorized into
five levels: highest, high, medium, low, and lowest.

Result Medical students at Phramongkutklao College of Medicine exhibited a high level
of SDLR in every area except for ‘love for learning’ and ‘positive orientation to the future,’
which scored at an average level. First-year students demonstrated significantly higher SDLR in
‘love for learning’ and ‘positive orientation to the future’ compared to students in subsequent
years. There was no correlation found between SDLR and students’ age.

Discussion and Conclusion SDLR tended to decrease as students go through the
medical curriculum, in part, may be attributed to the disproportionate emphasis on “must
know” rather than on trying to actively incorporate the principles of SDL. The outcome of
this study paves the way for a careful introspection of the current curriculum and extensive

deliberations on how the principles of SDL can be efficiently and effectively deployed.

Keywords: @ Self-directed learning @ Self-directed learning readiness
® [ earner-centered learning @ Adult learning
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Received 27 10 September 2024 Corrected 24 March 2025 Accepted 10 June 2025
Correspondence should be addressed to Soraya Chatchawalanon Department of Paediatrics Phramongkutklao college of medicine
Email Soraya.ch73@gmail.com 089 166 6522

Royal Thai Army Medical Journal Vol. 78 No. 2 April-June 2025



AanunseslunismiiunsSeuimenuies 109

unin

msifunsEouifenues (Self-directed learning, SDL) LunmdnvuzvesiiFoulily fanu
nszfieeu (active learning) anunsasnaulaléin dosnisdeudsla Wathmela’ aunse3isunsEeu
Senuedlaglifessonsnszduanmeuen waziesangiFounsazauiidnenmuagisnisSeudiale
wansnaiu n1sMiunTsiBeuiienues asvilgiSeuimun wwmwagisnsSeulamnsauiunuies
16 fiFeufiannsaifunisBeuifenues azdanuduivesiiesgs autonomy) $anfemuildass
TumsBou sulalumsdaaulafeiunsFoureanuies Ten Cate uazaaiz wuiinssanfenafuiives
m35oud ludBouifawamsalunsidunsBeudmenios asiusegala (motivation) uaziidusam
Tun1si3eu (engagement) Wndu? FeienAdenuin QL‘%WﬁﬁLLiqgﬂa lonauszavanudiSaniunis
BougsningGouiivaussgla

NSMAUNSBEUIMERULEY 1ANUaenAdBIiuNg wi 155 eusHuUR e (adult learner theory)
Y9 Malcom Knowles fina1yi1 msBeunuuilvg AonsFeu fifFousdnldipueadudwensous
finsdoulosmsGouiivlssaunisaiaos venfiudseleviannisBounaziluusegndldlsass 3
JEpuiinnsSeudaunguinisFeuiuvudlvg sedesfinudnvarlunismiunisSeuidienuies
nanfe Mvuafisnnanisfeuiuarnununiadoudlddnues udianuddle fusegdloge wes
aussulinYeURoNISEUTEINULIlAR

MnngqudiieatunsmiunisGeuidieaues viliiuldi quinvusiiamuddysons
Fousnuunmeaans Wueg1auin Shokar wagany wudn nMsiawIigeuansafiunseuime
AuLeIY Heuvi vl seuilvinuen1Aneg 19131 T INA Y Fadmaddenisinauladienisinw
funelsegneiiuszanBamm® maeudiiunszuiums msmiusues wu msBeuilaglitamidugu
(Problem-Based Learning, PBL) #iliAnn133susidedn dewalvidrlauazandrumouldduini’
tndnwunnddlasumstaunlitinnuamnsalunsiiunisSeuisenues aunsavsuildduas
s luaounsaiilidueg vilfianumdonlunsSounuuidudasslusssundnsaaldnunty’
uenninuimstaunaudnuugremnistifunsdouifeaues TesduaiulfiAainueniFeus
naenTin(lifelong learning skills) Baduvinwefisududmivunndludagiu fnnuuazmalulad
funsuimg Simsadsunlasasiauegaaoanal unddndudesinudnuurueaidunsFeus
Fenuies fnmssatmneniadous uasfnwmanuiussianauiesesnsdeiiies uffililFegluszuy
mMsfinwdnnige

Hagtuanidunsinudutiiilan Wiundnges Tidaasunmsiifumadeudienues 1o
Founniu®® TasdansFousuugGouduausnans (eamer center) Walonaligi3euldtdusuly
msiunsFeud TnelifFoududmesnsBeus nsvduliSeuiufduiusdeiuasiu Tneflaeu
Juggwienisiiend (facilitator) wasiduglviduugilunmsSeu swdvanduneienudnassnineins
fomnyaudfivmeifiedaaduligFouilontawann DL THnndedu® egnlsfii n1sdnnisdeumsasui
dudsu SDL agfivssdvsnmunniedladutueumonvesFousimie’™ §3ouuazauiissdua
wiaslunismiiunisBeuimenuies (SDLR) Ly wuinenisianisSeunisasudensaauwnneiaiy
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Grow liusszervaagisaulunisiaudignisiiunisiSeuimeniuied (Stage of Self-directed
learning model) tdu 4 sy laun 1. fiaia (Dependent) 2. Buaula (Interested) 3. €921 (Involved)
4. ffunuie (Self-directed) Tnsunumgaouluszeysing q A vivtidu 1. WWudfnaeu 2. duus
wazvaiausagdla 3. iuddrwaemsBous uay ¢ Duiivinun audiu

Inendounnemaninszainginddundduaoniusdaummdiliiunaednanuiduwuma
Tunsusundngms O w.a. 2564 Fadundngnsiilfanudifyfunsiaunsinugsne 9 ensiGous
aaendin wunsseunsaeulaglifiseudugudnans (leamer center) WigBausuRnyoUNsSeUsIE
AuLe3 (active learning) uNSUHUR asiloviateinuussaunisalnse waslvigBouinuinuiesediwie
o TuvasriiumumiaeulsgnusulndugdwsmsBous (facilitaton) mnnndinsfudlinnuifies
fheden duferiFeusesdimmanmnsolumstifunisnsSeulfenuies daudnssatmnenisdous
melinsevvemdngns Usziiugnseugaudewosmules MaununsSouazuumsiamivazay
dnsunuies wazfiunueafieliussqihmanedulild

Ingrdounnemaninsyaangndn linnisdeunisaourtunsldtiguidugiu fudunns
sadliindnwiunmg flenafivuaiienisnisFeuisenueinielinseuvemangasinisl lne
wundymneeaiiniidivuald fnisdaasunisinidveiadudase WneliinAnulessulunis

Jouazoransdiluiivine dnsliuiluazaunanudueiosdelunsnszfunisasyiounisFeuiuay
Aanuanuinnivesiies JududniniesiionidunsduaiunisiiunsFeuifenues Tn1sdn
TonaligGeuldnuiinefussosusnGuveansidouunmednoututuadin (early clinical exposure)
1u%uﬂauﬂ1mﬁlﬁﬁumuﬂivaumiiu nglasifjdaniusiudUaelaenss Fedruudusitdunszuiunsd
duaSumrfunisFoudfenuiesivay

INUWINNTUTUNENENTAINAT Jiseudesdiauaiunsalunisiiunsseuinenuedlas
JeagUsvavanudnielunisseuedielsiniuludagiudiduideyavesinAnwiunndluvszmelny
saufsin@nwiunng Inerdounmemaninszusngindt erfuseduanamioulunisiiunsSeus
shemutes (SDLR) eglusziulauaziinadnvaznsoudiaensuiuvdngnsimdadasuutauiioss
el ngusrasdifieAnyFosnundoulunisifunisFeusdonuies vesindnuiunng
Inendounnemaninszaangindn eihdeyaunuiuuumsnsiansGeuieimunaudnvaznis
ffumsSeuiionues (SDL) ThaeandeafunisdnnisBeunisaou uaziiteiduteyalunsmuuima
fanvineelhfiunntu WednaduliSoulsvavaudiiegen

ee -

o_)DEZ

gUIzeeA
Objective

ATeiTiny smnefodsrnudnuue dnAnuuwnginefounmemaninzaannnd,
sumnuneslunsiAunisisoudienuies (Self-directed learning Readiness, SDLR) tieiJudeya
lun1siauinsdanisSeunisaeu muwmedaasudnenmgiseuliaunsamduauedunisSeu
el vaenndasiundngnslaoiidmunelidiouussanadunniniansfoulduasszauaiudisa
TunsSeuléian
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/N5y
Method

yAdel Ifiunsfusesaiosssulng angeynssumsfisnsanlasaniside nsuuwmdnmsun
(Institutional Review Board Royal Thai Army Medical Department) iun1s@inw1i@aUsuna (Quantitative
study) sensiudayauuuinuaNg (Cross-sectional study) Lﬁaﬁﬂmmmw%’aﬂumiﬁﬂuﬁﬁaEJmi
ANAUALLEY (SDLR) veetin@nwunneg/dniseuwnngnnis Ingrdeunnemansnzuengindi lagly
WuUdeUanY Self-directed learning Readiness Scales (SDLRS) fwulag Guglielmino' filésunisuua
Hunwlnelee vedla® uazuiuusaiiuiulng onrssuazans’ uasuNMin1TnTIRde UAMTIES
veunsasile (reliability test) IneiiAn Cronbach’s alpha = 0.93 msthuuuasuaualdlundsilasuns
gugauNANENYIUIAAERNS UM Ingdeidedln

WUUABUAIY SDLRS Usznaunig 8 au lawn 1. n15iUalen1ani1siseusvenuies (13 4o)
2. yuuosienutessum s iugiFounsiuszansaim (11 98) 3. nsiFeunuuiiuuazdasz9 o)
4. dianusuRavausan1sBeuveu (4 99) 5. 1ANsnlun1sSeu (6 U8) 6. danuAnaseaTsA o)
7. MIusswInluld (5 9o) war 8.anuansatunsiivinuelunmsfnymanuiiazunlym 4 o)
sadafonutianun 58 4o urasde & 5 sedu Ao wndian wnn Yrunan tew Yesdian

wuvaeun1ulu google form lagnasluds WnAnwiwnng FulR 1 -6 ynau lngldssuy
line application vasngulatuiazdud doyalusuvasuanulfifoyaiiannsassyfnuvesmney
wuugeunulel

Msiasgsideyaldaifanssaun (descriptive statistics) laun $1u7u Yovay Aade
AndBauuanasgu mgn wazAngean Wleuansuatoyarily uazianimasziuves SDLR Tnedasesy
AuANLAALAe SeAUgITign (4.50-5.00) g9 (3.50- 4.49 ) Ununana (2.50-3.49) 1 (1.50-2.49) uay
dflan (1.00-1.49 ) TnsamamvesiinGeuionun 14add Chi-square test 3o Fisher’s exact test Lile
Wivuiteudnwazdoyailuves thdnwiuwnd filutoyaidangy uazldadd one-way ANOVA e
Kruskal Wallis test Tunsdlfifudoyasieiiios uariinsgimanuduiusszninsazuuu SDL Auany
Tneldadf Pearson correlation coefficient, rs warfinnsanindidudfyneadasewdedian p < 0.05

NAN1SANE
s Shinwunmd AldFunuvaeuauaviun 587 Au ffdsuvaaununauLazBugaun
S29113389119u 400 A AnduSeeay 68 WHunande S1uau 166 AU (Spsay 41.71) Lag ¥y 232 AU
($oway 58.29) lalswyma $1u7u 2 Au Tae FuT7 1 aeunduannniian Sesas 100 FulRidhsmenAde
Yiouiignde U 6 mouwiles 22 Au (M5199 1)
A15797 1 SIUNIREUNSULUUE UL

) & 8 w = ¥
ATHIHADUNALDTHIHHNLIEY) EL:1EH

1 107(107) 100
2 98(103) 95
3 60(95) 63
4 73(98) 74
5 40(90) a4
6 22(96) 23
I 400 68
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JUT 1 uruniivanspziuuiaie anunsedlunismiuaules
(Self-directed learning Readiness, SDLR)

4.5

35
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iz
2.5
milz
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s
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0
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SDLR

~

=
AZILLRAE
w

]

=

- UM Ualon1anTsiseuIveInuLes
ypsessonuesiunsdugFouniussaam

- M3BrunuudBunazdass

- IAnuSuraveUsian1TEUIVRIRY

- farudnlunisiSeu

- fanuAnaseassa

. N3UBIBUIAR UL

8. Avwansnsatunslivinuglumsfnumanuiuazuideym

~N O OO A W N -

AzkuuANUNsaulun1sAAUNTITEuUIAIgAuLes (SDLR) vastnfnwiunmg N3 8 A1y wuin
o e & ! ) P Y Y Y] a a o a
Unfnwunmng 1 SDLR aglusedvgmnenu sndu snuanusnlunisiSeuy Neglusedudiunais daswuy
LAY 2.97 + 0.53 LAy NSUDIDUIAA MULIA UALLUUREAY 3.00 + 0.77 AUNUNANEILANE UsetiumnuLea

~ v v v a ' = 9] a = v o v
gangalaun A 4 ANusuRaveUseNITR BT YR (AxkuARE 4.15 = 0.66) Fausznaulusmeiited ae
Ae Lanuausatunisuentain awesanuaiuisalunisiSeuslaaviely 2. Ausanidamin
TiiSeu 3. N5l dIN SIS sUA U NUNYTE8LE1IVDIAULDY kA 4. N1SAALNEINUIUIARYIIATIN
YINULDY (115199 2)
U Y a o e & v o w = v o Yy oA A v

dositen UnAnwiunngd IanunsexlumsiiusuedunisBeusninit sudu q Aediuniy
SnlUNSBYU WAL NTUBIDUIAMIULIA  LLDIATIELENAINTUY haztUSeUMBUSEAUAILNS DUNIED
) ' U = 8 o v & aa | e Y aa o % o e
AU TEUIN UAANWNNETUY 1 NUTUTUBU ) WU UNANWILNNETY U 1 HATIUNTBNUINNIT UNANYN

55 eld' 1 a v o el'

WANEYUUN 2 3 4 Loy 5 s8elugdIngy (AN57191 2)

Poyaluwinnuduiusvesarunsenlunisiduauedunisieus dueny wui o1glilainig
v o o oA P a X & ad X M v Y] o w = vy
duiusiu SDLR namfe fiSeuniongundu lutwilngu LilafianundeulunisidunsSeuime
AULBUNNINTY (5UT 2)
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A9 2 ANRALAZLUUANUNSDUALTNTANEN

M1 (=107  T2in=98 D 3in =80 Ua(n=73 15 (n =a0) & (n=22) F Povalue®
Mean = 50 Mean + 50 Mean = 50 Mean + 50 Mean = 50 Mean = 5D
1. mmudslamaniauiiamua 4,16+ 0.51 Q2T £ 065 4,15 + D.ET 801 + 083 3195 0.73 407 +0.49 2444 003
2 spiuniaonpadrunaduddeu
Fillg=Avinw 416 2 (.09 0.23 £ (.61 121 + 063 204 + 083 396 + .72 4.15 + 0.50 1769 0.118
EN (R MRTTETE T B 198+ 0.58 410 £ 0.76 411+ 080 389 088 374 £ 0.79 356 + 0.69 085 0.066
4. Tauiuimrausemaieu e 4192059 426 £0.75 4.25 + 061 397 + 058 399 + D69 413 £ 0.61 2581 0026
5. Paruinlurnsdou 3202 (152 28T £ (0158 272+ 002 201 + 0dd 202+ 047 200 4038 13.325 <0001
& Srmufmatia i 4.1020.52 0.29 + 067 .16 + 0.65 195+ 08B 301+ D68 408 + 055 2710 0.020
7. e nuARluLi 348 1 067 28508 263z 07 2831 049 296 £ 07D 3051072 14562 <0.001
8. mrmauranlurrlii e lunsfimemn
avmfuny mwfilgen 4,04 + 0.60 213 +074 111+ 0.7 399 + 069 379+ 081 39+ 065 1642 HRLE]

One way ANOVA and Multiple Comparisons test (LS00 whnAnadnafifudhAdle poaloe < 0.05

5UN 2 unugilanuduiusaziuuanunsadlunisiiuauies (SDLR) wazane

Avuuy SDLR
F=Y
°
cmanp
* © ammine e

3 L ] ®
*
2
1
0
15 16 17 18 19 20 21 22 23 24 25 26

any

Pearson correlation coefficient = -0.020

9190l

nMsAnwItutnAnwiunme Inendennmeamansnseungina nudanunieslunisiiiuns
Seuimenued (SDLR) vestndnwiunmdlagsiu agluseaugamnaiu endumuanusnlunisSeulay
nsuesewARtuLd iegluszaudunans

tindnundudi 1 L‘Uw\lLi‘EJ‘LJ‘VlL‘W\‘iLﬂaﬂuw’luf\]’mﬂ’liLUUUﬂLiﬁu%uuﬁ‘auﬂﬂw’l fdulngjajaniu
MsREumILULLHY Tenemein ewSosieudiuuineds SeiseelilTunsininey
nsffunsSeuidaenuies (SDL) iesandoaioununvuunuiiossmisliaousuvingy usna

a v dy ! v = :’/ A IS k4 o w a g 1 |

n1539tnudn dndnwrdudn 1 davundeulunisiidunisiFeusaleauied (SDLR) lduansneain
UnAnwiunmnd Tugulau q Alddunsdungdssuvaminendeuss Bslundnuu dndnwduili 1
ANUNTaNAUANUINIUNMSEIULAENTHBIRIAALULIA gendn dnAnwiunmdtudau 9 egiitdudfny
= o I Y va N Y Y & wvaa VR
FalanulululdidSeuniianuaunsalunsaeudiansunnemansla [Wugndiauyaiy ada wae
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fugrilunsiiumsBeusienuesnduiu §f Malcom Knowles® Iénandh aufiflussgdlags
zLﬁuﬂummﬂumuwﬂummaui‘lm uenanifnGeuluiuld 1 fdwdliduienmetadu dnfnw
fidaszlunisidoniviBeunuanugeusazanatn lididanuidnisninududasy (freedom)
msilusvesiaies (autonomy) waziluiwesuazmurunsEeudvesmueds Jadulladvduaiy soL
Faflenudululdd dlinAneilutuli 1 fflanundeslunisiumsGeudienuiesda

tnfnwuwme ludud 7 2-6 fennundenlunisiunmsGeusden (SDLR) anas ilewfisuiy du
7 1 SDLR flanas lu thanwuwmes $uT7 2 faudulfnniadoenuaion esan Wudisditnnw
wnnduFuanmannnduifnedsuunmsdudi 1 auginemans uninedoinunsmans dungnig
Hu th@nwiunnd/dnBeuwmmenms Tuinerdounmemansnszaangind1 AfinnsFousautunisiin
ymsuazdiosegneliszidouitovesmmtu Mnanuiaesatazaumilosdnainnisiinnenismms
msgnauasliegluszidovitonasnna vl anududass war anuduiivesiiesanas 1019
dwalst SDLR tnfinwunnd Ul 2 anas uenainid ey imdaudiudd 2 usuluduisnmataiy
wazifudlevdunisunmdunntu fefidevuimannnitevdmanenrunadenld 1innsinuives
Heo and Han" fnwianuduiusuasninuasen sie SDLR wuil auasendenal anunsenlunisifiu
pued Taveanuinluntsfeu vesiFousasegnediteddny wazaruitees Deci and Ryan'wuin
domiiunniiuly fEsudeddnisviesiunn isadieliiunisaou utiafedarang niswamn SDLAY

sUsuUMIBsunsaouluiul 2 fianuuansannnsFeunsaeuludud 1 faddsunnmsaeu
waiimsﬂwaﬂwm unfugeuwuunslidamidugiu(Problem-Based Learning) uaxdiianssu
1/11/1’111/1 UnAnwiunng Aesdl active learning mﬂﬁuu feaudan A8n1Ssuan vl auaﬁzﬂm NL’ﬁEJu
firnunsefedodu uavildiunsedu SDLR™® uiluvazifeatu oraidutladefvinly SOLR anadlé 1ilosann
tnFeulidues LidlaisnsGou vilildiuldlutumansSeuvesmues Sssunumsidunseu
SmenuLes’”’

tAnwunmg daurdudil 3 Sudlildfinmsinmmauuududi 2 uwidsdinnuedon :nmadou
ffuAriangmaunmdiifidonann uazsuuuumaBou active leaming fifesdifanssunisiuniiuas
yaudefinn uarlinsaeutes visaSsiinsaeunarsivlunailndifsstu dwiudnAnwiuwng
¥ 4-6 FadunsFoulutunain Serudululd ARnnnadsnannisfesujifinu quagiieais
shoaules wargluuumMsBouiiideseuiunsguaduos enedwmalmAnauiaionldigufety
Vinlvidanansenusie SDLR louidedi

USunvesineduunmemaninszungind daduaadundaummdnms dndnudoseganeld
sufouufiivesanitu fauadul 7 2 SunAnwagdosusumanidnniouunme anzinemans
wnIneaeneasmans Wignsinuazmsliainneldszideuresanidu F9o1vdamasiensnkuLag
UImsialuniseuimenuies vilinisAnwiiuy SDL enaldaunsaduiululaegaiussd@nsam
dwmalst sedU SDLR #has nidudi 1

N13ANYIYed Premkumar Wag Aay® AAnwIAAA1Y SDLR vesinAnuiruaunmsluszezemn
wuiAadees SDLR anaudlefeududilgatu faaenndesivamideidutindnsunmduastindnw
ndeans? 2 uavaenadesunan1iidel Inenaideves Premkumar wazamy wuirtiadeiingeny
SDLR §imangusemslaun mnudiuduveamdngs sidnwlsifinasnnedmiu SDL uagnsaeuiiniiuly®

P I=)] Ell

&
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TutunaiinnsBeunsaeuresinedounmemansnszuingindn lluandnsananidudu fewiy
fimsBeuiriunsufoRnuuuvedUiouas Boudinuuszaunisaless Annsdenleangul] Whiunns
U TR Ursuavan unsalass egelsna tnfnwdedesdinsdnuise e uidenuwuusssuiionves
aotuegaraiiiedienaifiuguassadentsiunmsFouideaues uenaniimann Tasaieidnay
AefunuamanmsfifunsGeudienueadetuufsinu srahlitihdnuliamsalilonialuns
Beufanuszaunsalldisud

agalsfA AwsnlunisSeukaznisuesewIanluwid 9o tnAnwiunnd U 6 auuansieain
Ful9 1 dosndt Anuuananesznined 1 ieuiud 2-5 fenandululddn lududi 6 nsBoudon
Fmsanasuaridoudinunsuftinuriaiuiu teliFoudeslsademsunsufiRasald deald
AnrusnlunsFeufisnnuld vanemuddenui medanmsSeuliGeuldGeuinnuszaunsalngs
yhliinsBeudifnammneneluFounnniu® dedudduanummnsolunsihiunsdoudienuedd

INNSANBIUTIAUNINYBS Premkumar wazane™ wuinisiieuiaiauos dnSeulaufifau
a3dlumeUas msfldmsulunsguagUiesmiundngnsiduaiunisseuslnonisinlssaunisol
fivannviane duadulig3oud SOLR uenanil $uli 6 \ulgaievesnisfinu Suilidenudniiey
owantnmthwesuasliadu Suhlinmeumes SDLR Tutulil 6 Jsgeduniniull 2-5

Hoswnaninedounmemaninszaannind uansusdaunmenmasausdud 2 dndnw
wdosUsusanddnniouunmd dsinwiiiangingrimans unvinerdoinuasmans ignisilinuas
N3lInn1elaseilouves INeFunvemansnszuIngna1 019d A NI IR ULAZ UTIITHIAN
lun1sSeuiaigaues MlinisAnwiuuu SDL e1aldarunsadniuldldegrelivse@nsaim usunves
IneFouNT AR SNTZINNINET Tlenadinansenuiensiny Feaziiiuldinsedu SDLR fas

AuALdITusvesegiuaunseulunsiiunIsSeuialenues vateuide wudl SDLR
vosfjFoufistunueny*? fauufsiui dedBsudarududlvaindu nstiusmedlunisous
AT UALEINY waziin1suSIsTanIsAuLes (self-management) AUUI150UILUASISBU
(desire for learning) kagn15AIUANFLDS (self-control) agAniTluAuionguINnin uikan1s@ne

[
1Y

lupSsil wud1 SDLR anas Liloengiiaduuas tulngadu Feaenndaaiun15398ves Premkumar kagaa™

[ [
o

- i v o a X ad X oA o = 15
mudn SDLR vosfiSeuanad muengiiiudunastulngsdu Wulheatunan1sAnwives Heo and Han
= i v v v W fw = I P Y = = =
nud onglallafiaauduiusiu SDLR IanudululiduimienisianisSeunisaeu sauiannuiasen
Tuduligeiudansznuogrun wiindetnfnwudulatu Aldawnsadiuanuansalunisiiunis
= 17%% P o 1 v
FeudegnueawuugBeundudlvg (adult leamers) 16
G

Tngdnlngiuas dnfnvwnmddugiinnunioulunisiiunisieudaieniies (SDLR) Awsng 9
agluszauas wavdaunsoulun1smAunisBeusmenuiod AuANNINluNsTouLaTNITHBIRUIAN
luwdfeglussiuiiunans nisdnnisiSeunisaeuiatduayu SOL daudululalunisimund e
Weewn WnfAnwiwnng Tanunsoumduyudn  dnfnwilugud 1 danundengmndiu luvuen
Ful 2-5 Aaundeulunismiunweddunisiseus auanuinlunisssukaznisueseuianlunds
masand 1 envdemaliseuldlivudnenn aardudms sewndadedaarsanunsaulunisimun
AN BAENAUNISIT8UZA8AULEY (SDLR) ieniiuImesiaug Seulvliaunseulunisiiiy
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=
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v a
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Abstract

Background: Pneumonia remains a significant public health concern and is one of the
leading causes of hospital admissions and mortality, particularly among the elderly and individuals
with underlying health conditions. Recent reports indicate a rising trend in pneumonia-related
mortality at Phatthana Nikhom Hospital. This study aims to identify risk factors associated with
pneumonia-related deaths in a primary care setting.

Objective: This study aims to evaluate the risk factors associated with pneumonia mortality
in patients admitted to Phatthana Nikhom Hospital, Lopburi Province, Thailand

Methods: A retrospective cohort study was conducted on 2,384 pneumonia patients
admitted to Phatthana Nikhom Hospital, between 2019 and 2024. Multivariable competing risk
regression analysis was used to evaluate demographic, clinical, and physiological risk factors
associated with in-hospital mortality and referrals to higher-level care.

Result: The overall incidence of mortality was 0.9 per 100 person-days, with 186 deaths
recorded. Weekend admission was associated with increased mortality risk (95% Cl: 1.03-2.15, p =
0.036). Patients with a Charlson Comorbidity Index (CCl) >3 had significantly higher mortality risk
(95% ClI: 1.81-3.94, p < 0.001). Elevated Shock Index Age (SIA 282) (95% Cl: 1.13-2.62, p = 0.011)
and respiratory rate =30 were also significant factors.

Conclusions: Late referrals to higher-level center care, particularly among those with
physiological deterioration, may contribute to increased pneumonia mortality. The high mortality
rate among patients requiring CPR, a high CCl, and the weekend admission effect underscores
the need for early risk-based referral decisions to prevent critical deterioration. Implementing
standardized triage protocols using Shock Index Age (SIA) could help improve timely referrals and
reduce pneumonia mortality rates.
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Introduction

Pneumonia is a major cause of morbidity and mortality worldwide', particularly among
vulnerable populations such as the elderly and individuals with chronic conditions”™ Despite
advancements in healthcare and antibiotic therapy, pneumonia remains a significant public health
challenge due to its potential complications and multi-organ dysfunction®.

In Thailand, pneumonia is one of the leading causes of hospitalization and death, especially
among older adults. Data from the Thai Ministry of Public Health indicate that the incidence
of pneumonia-related hospital admissions has steadily increased over the past five years, with
seasonal surges during colder months’ While tertiary and secondary hospitals have access to
intensive care units (ICU) and specialized care, primary healthcare hospitals face considerable
limitations in terms of diagnostic tools, critical care capabilities, and early risk stratification systems.

Phatthana Nikhom Hospital, a primary care hospital in Lopburi Province, has reported
consistently high pneumonia mortality rates, and in 2023, pneumonia became the leading cause
of inpatient deaths at this facility. This trend highlights critical gaps in early identification, timely
referral, and effective treatment strategies at the primary care level.

Several international studies have identified demographic, clinical, and healthcare-related
risk factors influencing pneumonia outcomes™® However, limited research has been conducted in
Thailand’s primary care settings, where resource constraints and delayed decision or interventions
may significantly impact survival rates’ This study aims to address this gap by evaluating the risk
factors associated with pneumonia mortality in a primary healthcare setting. By identifying key
predictors of mortality, this research seeks to improve early risk assessment, optimize clinical
decision-making, and enhance patient outcomes at the primary care level.

Methods

Study Design: A descriptive, retrospective cohort study analyzing retrospective hospital
data from Phatthana Nikhom Hospital, Lopburi Province, Thailand, between 2019 and 2024.

Study Population: The study included patients aged > 20 years who were diagnosed with
pneumonia and admitted for inpatient care. Exclusion criteria were patients with an incomplete
medical record and cases misclassified as pneumonia without radiologic confirmation.

Data Collection: Patient data were retrieved from electronic medical records (EMR),
using ICD-10 codes for pneumonia diagnosis. Variables collected included: demographics, comorbid
conditions, and clinical indicators (vital signs).

Statistical Analysis: Descriptive statistics summarized demographic and clinical characteristics.
Pearson’s Chi-square test and Fisher’s exact test were used for categorical variables. Univariate
and multivariate survival time competing risk regression analysis in the Fine and Gray model was
used to identify independent risk factors for mortality. A p-value < 0.05 was considered statistically

significant.
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Results
Characteristics of the Patients

A total of 2,384 patients were included. Of these, 206 patients (8.64%) experienced in-
hospital mortality, while 210 patients (8.81%) were referred to higher healthcare facilities. The
demographic and clinical characteristics of the study population are presented in Table 1. The mean
age was 63.8 years, and 1,281 were male (53.74%). The mean length of hospital stay was 6.65 +
4.87 days. A considerable proportion of admissions occurred on weekdays, accounting for 1,903
patients or 79.82% of the study population. Among the study population, 1,088 (45.64%) patients
reported a history of smoking, and 925 (38.80%) reported alcohol consumption. The underlying
diseases of the population were hypertension (947, 39.72%), dyslipidemia (683, 28.65%), diabetes
mellitus (525, 22.02%), chronic obstructive pulmonary disease (COPD) (368, 15.44%), cancer (140,
5.87%), and asthma (72, 3.02%). The mean Shock Index Age (SIA) was 52.97.

Table 1 : Demongraphic data general characteristic

n(%)
Gender (n = 2,384)
Male 1,281 (53.74)
Female 1,103 (46.26)
Age (years old) (n = 2,065)
Mean + SD 63.8+18
Median(Min-Max) 66 (20-102)
Age group (years old) (n = 2,065)
<65 976 (47.26)
=65 1,089 (52.74)
Status (n = 2,382)
Single 294(12.34)
Married 1,730(72.63)
Widow 274(11.50)
Divorced 58 (2.44)
Monk 26(1.09)
Lenght of hospital stay (day) (n = 2,384)
Mean + SD 6.65 (4.87)
Median(Min-Max) 5(0-31)
Admitted day (n= 2,384)
Weekend 481(20.18)
Weekday 1,903(79.82)
Smoking status (n = 2,384)
Yes 1,088(45.64)
No 1,296 (54.36)
Alcohol drinking (n = 2,384)
Yes 925 (38.80)
No 1,459 (61.20)
Outcomes (n = 2,384)
Dead 206 (8.64)
Refer 210(8.81)
Discharge (alive) 1,968 (82.55)
Underlying disease (n=2,384)
Diabetes Mellitus 525(22.02)
Hypertesion 947 (39.72)
Dyslipidemia 683 (28.65)
COPD 368(15.44)
Asthma 72(3.02)
Cancer 140 (5.87)
Shock Index Age (SIA) (n=1,632)
Mean + SD 5297+24
Median(Min-Max) (8.8 166.9412)
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The Charlson Comorbidity Index

The Charlson Comorbidity Index (CCl) of the study population was detailed in Table 2.
Of these, 1,023 (42.91%) of patients had a score >3, indicating a substantial burden of comorbid
conditions. The most prevalent comorbidity contributing to the CCl score was diabetes without
chronic complications (525, 22.02%), followed by chronic pulmonary disease (368, 15.44%), and
renal disease (192, 8.22%). Other notable comorbidities included congestive heart failure (149,
6.17%), cerebrovascular disease (84, 3.52%), and malignancy (50, 2.10%). Metastatic solid tumors
were reported in 93 (3.90%) of patients. HIV infection without AIDS was in 18 (0.76%) of cases,
while 36 (1.51%) had AIDS.

Table 2 : Charlson Comorbidity Index

n(%)
Myocardial infarction 14 (0.59)
Congestive heart failure 147 (6.17)
Peripheral vascular disease 3(0.13)
Cerebrovascular disease 84 (3.52)
Hemiplegia or paraplegia 40 (1.68)
Dementia 13 (0.55)
Chronic pulmonary disease 368 (15.44)
Rheumatic disease 7(0.29)
Peptic ulcer disease 0(0)
Mild liver disease 32(1.34)
Diabetes without chronic complication: 525 (22.02)
Diabetes with chronic complications 2(0.08)
Renal disease 196 (8.22)
Liver disease 4(0.17)
HIV infection, no AIDS 18 (0.76)
AIDS 36 (1.51)
Metastatic solid tumor 93(3.90)
Any malignancy 50(2.10)
Charlson Comorbidity Index
score <3 1,361 (57.09)
score =3 1,023 (42.91)

Mortality Analysis

The survival time competing risk regression analysis was presented in Tables 3 and 4, where
the Fine and Gray model was applied in the framework. Overall, the incidence of mortality was
0.9 per 100 person-days, with 186 deaths recorded as shown in Table 3. Univariate survival time
competing risk regression analysis was first applied to find mortality factors. Weekend admission
(SHR = 1.55, 95% Cl: 1.12-2.13, p = 0.008), hypertension (SHR = 0.62, 95% Cl: 0.45-0.84, p = 0.002),
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CCl 23 (SHR = 1.19, 95% Cl: 1.14-1.23, p < 0.001), SIA=82 (SHR = 2.42, 95% Cl: 1.67-3.52, p < 0.001),
Respiratory rate >30 (SHR = 0.98, 95% Cl: 0.97-0.99, p < 0.001), and CPR (SHR = 10.19, 95% Cl: 2.93-
35.48, p < 0.001) were identified. Then the final model in multivariate analysis was analyzed by
significant factors from the univariate analysis. weekend admission remained as significant predictor
of mortality (SHR = 1.49, 95% Cl: 1.03-2.15, p = 0.036) as well as the CCl >3 (SHR = 2.67, 95% Cl:
1.81-3.94, p < 0.001), SIA 82 (SHR = 1.72, 95% Cl: 1.13-2.62, p = 0.011), RR 230 (SHR = 2.11, 95%
Cl: 1.46-2.98,p < 0.001), and CPR (SHR = 33.73, 95% Cl: 21.39-53.19, p < 0.001). Interestingly, hypertension
demonstrates a protective effect (SHR = 0.58, 95% Cl: 0.37-0.91, p = 0.019) in this model.

Table 3 : Mortality survival time competing regression analysis

Univariable analysis Multivariable analysis
Incidence Subdistribution Subdistribution
Events Person-days (100Person-Days) Hazard Ratio (SHR)  95%Cl P-value HazardRatio  95%Cl P-value
Overall mortality 186 15,858 0.9
Gender

Male 115 670 17.2 1 (Reference)

Female 91 551 16.5 0.92 0.69-123  0.583 1.29 0.91-1.81 0.15
Weekend admission 59 2,861 21 1.55 1.12-2.13  0.008* 1.49 1.03-2.15 0.036*
Underyling disease

Dyslipidemia 48 4071 12 0.71 0.51-1.00  0.053 0.73 0.45-1.18 0.201

Hypertension 61 5,807 11 0.62 0.45-0.84 0.002* 0.58 0.37-0.91 0.019*
Charlson comorbidity
index (CCI)

CCl<3 58 910 6.4 1 (Reference)

CCl=3 148 311 416 1.19 1.14-1.23  <0.001* 2.67 1.81-3.94 <0.001*
Shock Index Age (SIA)

SIA< 82 130 7,910 1.6 1 (Reference)

SIA>82 40 1,004 4 2.42 1.67-3.52  <0.001* 172 1.13-2.62 0.011*
Respiratory rate (RR)

RR<30 122 8,442 14 1 (Reference)

RR =30 75 2,275 33 0.98 0.97-0.99 <0.001* 211 1.46-2.98 <0.001*
Cardiopulmonary
resuscitation (CPR) 3 11 273 10.19 2.93-35.48 <0.001* 33.73 21.39-53.19 <0.001*

A comparison of mortality versus referral in the same multivariate analysis model was shown
in Table 4. The outcomes revealed that there were 2 factors associated with both mortality and
referral. The first factor was CCl >3 (multivariate analysis of mortality SHR = 2.67, 95% Cl: 1.81-3.94,
p < 0.001 and referral SHR = 2.00, 95% Cl: 1.37-2.93, p < 0.001). The last was CPR (multivariate
analysis of mortality SHR = 33.73, 95% ClI: 21.39-53.19, p < 0.001 and referral SHR = ©0,95% Cl:
co-00, p < 0.001). Other variables that were significant in the mortality model did not demonstrate
statistical significance in the referral model, suggesting differing mechanisms or thresholds for

clinical deterioration versus referral decisions.
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Table 4 : Mortality vs refer Multivariate survival time competing regression analysis

Multivariable analysis (Death) Multivariable analysis (Refer)
Subdistribution Hazard Ratio 95% ClI P-value  Subdistribution Hazard Ratio 95% ClI P-value
Gender

Male 1 (Reference) 1 (Reference)

Female 1.29 0.91-1.81 0.150 0.75 0.51-1.09 0.127
Weekend admission 1.49 1.03-2.15 0.036* 0.78 0.50-1.22 0.283
Underling disease

Dyslipidemia 0.73 0.45-1.18 0.201 0.81 0.51-1.29 0.366

Hypertension 0.58 0.37-0.91 0.019* 1.11 0.73-1.71 0.62
Charlson comorbidity index (CCI)

CCl<3 1 (Reference) 1 (Reference)

CCI>=3 2.67 1.81-3.94 <0.001* 2.00 1.37-2.93 <0.001*
Shock Index Age (SIA)

SIA <82 1 (Reference) 1 (Reference)

SIA>=82 1.72 1.13-2.62 0.011* 1.25 0.78-2.00 0.359
Respiratory rate (RR)

RR < 30 1 (Reference) 1 (Reference)

RR>=30 2.11 1.46-2.98 <0.001* 0.97 0.64-1.46 0.888

Cardiopulmonary resuscitation 33.73 21.39-53.19 <0.001* o ©0-00 <0.001*
Discussion

This study analyzed risk factors associated with pneumonia mortality in a primary healthcare
setting, focusing on patient demographics, clinical indicators, and comorbidities. Our findings align
with recent literature emphasizing that advanced age, multiple chronic conditions, and acute
physiological derangements are key drivers of poor pneumonia outcomes®>"

Impact of Gender on Referral and Mortality

Female patients in our cohort exhibited a higher (though not statistically significant) mortality
risk and were less likely to be referred for intensive care. While our data did not reach significance,

the trend is in contrast with other studies'""

in which male gender was associated with worse
outcomes. This finding may reflect that male patients with severe conditions may be referred to
a higher hospital care level more than female patients and resulting in a non-significant gender
difference in this study. However, our findings may propose crucial improvements to stop the
trend in the hospital so that female patients might benefit from more vigilant assessment and
early intervention to avoid missed opportunities for timely ICU referral or higher hospital care level.

Role of Hypertension as a Protective Factor

Interestingly, hypertension emerged as a protective factor in our analysis, associated with
lower mortality risk. Patients with hypertension had better survival, which aligns with some emerging
research in the COVID era " One explanation is that hypertensive patients are often on long-
term medical therapy and regular monitoring, which may improve their overall health stability.
Common antihypertensive medications such as ACE inhibitors (ACEls) and angiotensin Il receptor
blockers (ARBs) have been hypothesized to confer protective effects in pneumonia by modulating
the renin-angiotensin system and reducing acute lung injury'® However, this finding needs to be

further investigated.
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Charlson Comorbidity Index (CCl) and Mortality

A higher Charlson Comorbidity Index was a strong predictor of mortality in our study, con-
sistent with prior findings in pneumonia populations. Patients with CCl >3 had a markedly increased
mortality risk and were also more likely to be referred to a higher level of care’™

Referral Patterns and Mortality Risk

The decision to refer pneumonia patients to a higher-level hospital was significantly
associated with comorbidity burden in our study, but notably, it did not aligned with some acute
physiological markers of severity. Importantly, Shock Index Age (SIA) and tachypnea (RR >30) were
strong predictors of mortality in our cohort, yet did not significantly increase the likelihood of
referral. This disconnect suggests a possible delay or gap in escalation of care for patients who
were deteriorating hemodynamically”®*

Weekend Admission and Mortality Risk

Patients admitted on weekends had higher mortality risk (SHR = 1.49, 95% Cl = 1.03-2.15, p
=0.036), reinforcing the “weekend effect” observed in multiple healthcare systems. This aligns with
previous research® indicating that variations in staffing and resource availability might contribute
to worse weekend outcomes. However, weekend admission did not significantly influence referral
rates, suggesting that patients were not necessarily transferred more or less frequently based on
admission timing. Improving weekend staffing, access to specialized care, and early escalation
protocols may help mitigate excess mortality.

CPR Requirement in Pneumonia Patients

Patients requiring cardiopulmonary resuscitation (CPR) had the highest mortality risk (SHR
= 33.73, 95% Cl = 21.39-53.19, p < 0.001), consistent with prior studies” demonstrating that
patients who require CPRfor pneumonia-related complicationsrarely survive. The study emphasized
that patients with pneumonia requiring CPR often have underlying multi-organ failure and severe
respiratory distress, leading to high post-resuscitation mortality.

Shock Index Age and Mortality Risk

Shock Index Age (SIA) is an emerging predictor of mortality in pneumonia patients as it
incorporates both physiological response to infection and age-related vulnerability” Studies indicate
that a higher SIA score is associated with increased mortality””® A retrospective study found that
incorporating SIA into routine triage assessments improved early detection of high-risk patients and
facilitated timely ICU admission, thereby reducing overall mortality” Implementing SIA as part of
routine triage could enhance early identification of high-risk pneumonia patients requiring urgent
intervention®

Late ICU Admission and Mortality Risk
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Late ICU admission in patients with CAP has been associated with significantly increased
mortality rates16. Delays in recognizing deteriorating clinical conditions and transferring patients to
intensive care may lead to worsened outcomes, as patients who receive late ICU admission often
require more aggressive interventions, such as mechanical ventilation and vasopressor support.”!
Limitation

The use of hospital databases may result in missing or incomplete data, as some patient
records might not have been fully documented.

There is a risk of misclassification bias, as coding practices might vary among physicians and
institutions.

The COVID-19 pandemic might have influenced pneumonia management strategies
during certain periods, introducing variability in patient outcomes. Clinical practices and treatment
guidelines may have changed over time, potentially affecting the results.

Conclusion

This study highlights critical demographic, clinical, and physiological factors influencing
pneumonia mortality and referral likelihood. While some factors, such as high comorbidities (CCl >
3), severe physiological instability (SIA > 82, RR > 30), and CPR requirement, were associated with
both increased mortality and higher referral rates, other factors showed discrepancies between
death and referral outcomes.

Female patients had a slightly higher but non-significant mortality risk (SHR = 1.29, 95%
Cl = 0.91-1.81, p = 0.15) and were less likely to be referred (SHR = 0.75, 95% Cl = 0.50-1.22, p =
0.127). Future studies should investigate whether clinician bias, symptom perception differences,
or delayed recognition of severity in female patients contribute to this trend.

Patients admitted on weekends had higher mortality risk (SHR = 1.49, 95% C| = 1.03-2.15,
p = 0.036), reinforcing the “weekend effect” observed in multiple healthcare systems. However,
weekend admission did not significantly influence referral rates, suggesting that patients were not
necessarily transferred more or less frequently based on admission timing. Improving weekend
staffing, access to specialized care, and early escalation protocols may help miticate excess
mortality.

Late referrals emerged as a significant concern, with many patients being transferred only
after experiencing critical deterioration, leading to a higher need for CPR and poor survival out-
comes. These findings emphasize the importance of early recognition and timely transfer of high-

risk pneumonia patients before they reach an irreversible clinical state.
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Recommendations

To address the identified challenges, it is imperative to establish structured triage protocols
in primary healthcare facilities to facilitate the early identification of high-risk pneumonia patients.
The use of validated risk stratification tools, such as CURB-65, the Quick Sequential Organ Failure
Assessment (qSOFA) score, and the National Early Warning Score 2 (NEWS-2), should be integrated
into routine clinical practice to guide referral decisions. Additionally, parameters such as the Shock
Index Age (SIA) and respiratory rate should be considered preemptive indicators for transfer rather
than late-stage markers of deterioration.

Optimizing referral criteria is also essential to prevent unnecessary delays in transferring
patients to secondary and tertiary care facilities. Standardized referral guidelines should prioritize
the early transfer of patients with a high comorbidity burden, persistent hypoxia despite supple-
mental oxygen, or worsening hemodynamic instability. A proactive referral approach should replace
the current reliance on transferring patients only after they have reached a critical state requiring
CPR, given the poor survival outcomes associated with late-stage interventions. Establishing real-
time consultation mechanisms with specialists at referral centers can further support primary care
physicians in making timely decisions regarding patient transfers.

Enhancing weekend care resources is also essential to mitigate the increased mortality risk
associated with weekend admissions. Strengthening healthcare workforce availability and ensuring
access to on-call specialists could help improve pneumonia management during non-business
hours. Additionally, telemedicine consultations with specialists should be expanded to support
real-time decision-making for critically ill patients during weekends and off-hours.

Finally, further research is needed to investigate the protective role of hypertension in
pneumonia mortality. Studies exploring the impact of antihypertensive medications, particularly
ACE inhibitors and ARBs, on pneumonia outcomes could provide valuable insights into potential
therapeutic benefits. Understanding whether hypertensive patients benefit from specific immu-
nomodulatory mechanisms that reduce pneumonia-related complications could inform future
treatment strategies.

By implementing these recommendations, healthcare systems can improve pneumonia
triage, enhance timely referral processes, and ultimately reduce mortality rates in primary care
settings. Strengthening referral pathways, addressing disparities in patient care, and prioritizing early
intervention strategies will be essential in optimizing pneumonia outcomes and ensuring that high-

risk patients receive appropriate treatment before their condition becomes life-threatening.
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Original article

Prognostic Factors for Predicting Children Prolong
hospitalization in Dengue Infection in Commmunity Hospital,
Thailand: A Retrospective Cohort Study (2020-2024)

Panissara Amornjiraporn’ Pornchanit Sirisuknantadech' and Wisit Kaewput’
IChandrubeksa Hospital, Royal Thai Air Force
*Military and Community Medicine, Phramongkutklao College of Medicine
Abstract
Background: Dengue is a significant mosquito-borne viral disease prevalent in tropical

and subtropical regions, causing a substantial public health burden. This study aimed to identify
prognostic factors associated with prolonged hospitalization in pediatric patients diagnosed with
dengue infection.

Methods: A retrospective cohort study was conducted at Sanam Chai Khet Hospital,
Thailand, from January 2020 to August 2024. A total of 157 pediatric patients under 18 years of
age were included, with prolonged hospitalization defined as a stay of 5 days or more. Patients with
co-infections during dengue were excluded. Data were collected from scanned inpatient medical
records, and statistical analyses included descriptive statistics, Chi-square tests, Mann-Whitney U
tests, t-tests, and binary logistic regression

Results: The prevalence of prolonged hospitalization was found to be 24.20% (38 patients).
The demographic analysis showed a median age of 10 years (IQR: 8-14), with a distribution of
38.46% females and 61.54% males in the prolonged group. The multivariable analysis identified
five significant prognostic factors: (1) day of illness at presentation (AOR 0.69, 95% Cl 0.53-0.91,
p < 0.01), (2) cough (AOR 5.03, 95% CI 1.68-15.07, p < 0.01), (3) plasma leakage (AOR 10.84, 95%
Cl 1.35-87.00, p = 0.03), (4) WBC count, and (5) lymphocyte levels were also significant predictors
of prolonged hospitalization.

Discussion: The findings underscore the need for early recognition and intervention in
managing pediatric dengue cases, as timely medical care can potentially reduce the length of
hospitalization and associated complications. The study highlights the importance of monitoring
specific clinical and laboratory parameters to identify at-risk patients.

Conclusion: In conclusion, this study identifies key prognostic factors for prolonged
hospitalization in pediatric dengue patients, emphasizing the significance of clinical symptoms
and laboratory markers. These insights can inform clinical practice and resource allocation in the
management of dengue infections in pediatric populations.

Keywords @ Dengue @ Prolong hospitalization @ Community hospital

@ Children @ Prognostic factors
RTA Med J. 2025;78(2):131-42.

Received 24 May 2025 Corrected 27 June 2025 Accepted 30 June 2025

Correspondence should be addressed to Panissara Amornjiraporn Chandrubeksa Hospital, Royal Thai Air Force Military and Community
Medicine, Phramongkutklao College of Medicine
Royal Thai Army Medical Journal Vol. 78 No. 2 April-June 2025



Prognostic Factors for Predicting Children Prolong hospitalization 133

Introduction

Dengue fever is one of the fastest-spreading mosquito-borne viral diseases, significantly
affecting tropical and subtropical regions worldwide. The World Health Organization (WHO) estimates
that over 50-100 million people are annually infected with densgue, with around 500,000 people
developing severe clinical symptoms' Dengue remains a public health challenge, particularly in
Southeast Asia and the Western Pacific, where more than 70% of the at-risk population resides.
Thailand, as a dengue-endemic country, continues to report a high burden of the disease across
all regions—North, Central, Northeast, and South.”’

Dengue infection can range from asymptomatic to severe forms, including dengue
hemorrhagic fever (DHF) and dengue shock syndrome (DSS), both of which can be life-threatening.*
Although dengue has a low mortality rate, hospitalizations remain high, especially among chil-
dren.”® Prolonged hospitalization contributes to increased healthcare costs and resource utilization,
which places an additional burden on healthcare systems, particularly in low- and middle-income
countries (LMICs). Studies have shown that the severity of dengue, underlying comorbidities, and
delayed diagnosis are associated with prolonged hospital stays, but specific prognostic factors
remain underexplored, especially in community hospital settings.” "

In Thailand, dengue is a notifiable disease, and the case definition established by WHO has
been extensively used to classify dengue cases into dengue fever (DF), DHF, and DSS. Despite ef-
fective surveillance systems, dengue remains a significant public health issue and predicting which
patients will require prolonged hospitalization is critical to optimizing resource use and clinical
management.'”" The hospitalization rate for dengue fever is high, ranging from 61.9% to 65.7%,
which indicates an upward trend. Most patients admitted to hospitals are school-aged children
between 6 and 18 years old, and the hospitalization rate is higsher among patients with dengue
hemorrhagic fever compared to those with dengue fever.'*"

Furthermore, a national economic cost analysis in Thailand by Shepard shows that the
productivity loss cost from hospitalization per patient ($54.94) is higher than the cost per patient
for outpatient treatment ($13.47) in Thailand. Children with dengue hemorrhagic fever lose more
school days than those with dengue fever (8.6 + 5.1 days compared to 6.3 + 3.5 days). Overall,
the average hospital stay for all patients is 4.9 + 3.3 days, and 4.6 + 1.3 days for pediatric patients,
respectively. '

Objectives:

The primary objective of this study is to identify the key prognostic factors that predict
prolonged hospitalization in pediatric dengue patients. By examining clinical, demographic, and
laboratory factors, this study aims to provide valuable insights into the management of children
with dengue in community hospitals, specifically Sanam Chai Khet Hospital, which serves a rural

population with limited resources. The findings will contribute to improving early risk stratification

nYEsUWNgNIITUn U9 78 atui 2 wweu-diguieu 2568



134 Panissara Amornjiraporn and others

and optimizing care for pediatric dengue patients, ultimately reducing the burden on healthcare
systems.
Materials and Methods
Study Design

A retrospective cohort study was conducted at Sanam Chai Khet Hospital, Chachoengsao,
Thailand. The study period spans from January 2020 to August 2024. The study aimed to identify
prognostic factors for prolonged hospitalization in pediatric dengue patients. Data were collected
from the hospital’s records and analyzed to explore associations between clinical factors and
hospitalization outcomes.
Sample Size and Participants

A total of 157 participants were included in the study, which represents a total survey of
all eligible pediatric dengue cases within the specified timeframe. The study utilized secondary
data obtained through a review of inpatient department (IPD) charts from the hospital’s database.
Inclusion Criteria

Children aged under 18 years.

Diagnosed with dengue infection according to ICD-10 codes (A90-A91).
Exclusion Criteria

Patients with co-infection during the period of dengue infection.
Data Collection

The study involved reviewing the scanned IPD charts of patients who met the inclusion
criteria. The data were collected as secondary data from Sanam Chai Khet Hospital’s medical
records and included patient demographics, clinical features, laboratory findings, and outcomes
related to hospitalization. All patient records were anonymized before analysis to ensure privacy.
Data Analysis
Descriptive Statistics

Categorical data: Presented as number and percentage.

Continuous data: Presented as mean, standard deviation, minimum, maximum, median
and interquartile range.
Analytical Statistics

Categorical data were analyzed using Chi-square tests.

For continuous data:

Mann-Whitney U test was used for non-normally distributed variables.
t-test was used for normally distributed variables.
To determine the association between the independent variables and prolonged hospital-

ization (primary outcome), binary logistic regression was employed.
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Statistical Software

All statistical analyses were performed using STATA version 17. A p-value of <0.05 was
considered statistically significant for all tests.
Result

In this retrospective cohort study of 157 pediatric patients diagnosed with dengue
infection, the prevalence of prolonged hospitalization, defined as a hospital stay of 5 days or more,
was found to be 24.20% (38 patients). The demographic characteristics of the patients revealed a
median age of 10 years (Interquartile Range [IQR]: 8-14). Among the patients, 38.46% of those in
the prolonged hospitalization group were female, while 61.54% were male. The median BMI of
patients in the prolonged hospitalization group was 16.40 (IQR: 14.42-18.73), compared to 16.53
(IQR: 14.59-20.40) in the non-prolonged hospitalization group. The analysis of comorbidities showed
that among patients with no comorbidities, 25.00% (25 patients) were in the prolonged hospitaliza-
tion group, while 75.00% (75 patients) were in the non-prolonged group. Among those with one
comorbidity, 21.15% (11 patients) were in the prolonged group compared with 78.85% (41 patients)
in the non-prolonged group. For patients with two comorbidities, 25.00% (1 patient) were in the
prolonged group, compared to 75.00% (3 patients) in the non-prolonged group. Notably, one
patient with three comorbidities was in the prolonged hospitalization group, with no patients in the
non-prolonged group. Regarding dengue classification, 25.0% (14 patients) of those with Dengue
Fever (DF) were in the prolonged group. Among those classified with Dengue Hemorrhagic Fever
(DHF), 22.68% (22 patients) were in the prolonged group and two patients with Dengue Shock
Syndrome (DSS) represented 50.0% in the prolonged group. In terms of clinical profiles and the
day of illness, the median day of illness at presentation was 2.5 days (IQR: 1.0-4.0) for patients in
the prolonged hospitalization group, compared to 4.0 days (IQR: 3.0-5.0) for those not requiring
prolonged hospitalization.

Hematological markers were also evaluated, showing that patients in the prolonged
hospitalization group had a hematocrit of 36.82 + 5.76, while those in the non-prolonged group had a
hematocrit of 39.79 + 4.52 (p < 0.01). The average WBC count was 12.23 + 2.06 in the prolonged
group (p < 0.01). The average count of polymorphonuclear cells (PMN) was 6211.84 + 3027.18 in
the prolonged group (p < 0.01). Lymphocyte counts averaged 177894.7 + 85108.45 in the prolonged
group (p < 0.01). Platelet counts in the prolonged hospitalization group were 64.29 + 20.65, while
those in the non-prolonged group had counts of 49.87 + 15.41 (p < 0.01).

Fluid management was also assessed, indicating that patients in the prolonged hospitalization
group received a first-day fluid input of 1835 ml (IQR: 1600-2880) compared to 2000 ml (IQR: 1400-
2790) in the non-prolonged group (p = 0.72). The first-day fluid output was 1175 ml (IQR: 880-1800)
in the prolonged group versus 1150 ml (IQR: 700-1850) in the non-prolonged group (p = 0.70).
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A multivariable logistic regression analysis identified five statistically significant factors
associated with prolonged hospitalization:' Day of Illness, which had a decreased odds of prolonged
hospitalization (Adjusted Odds Ratio [AOR] 0.69, 95% Confidence Interval [Cl] 0.53-0.91, p < 0.01);
Cough, which increased the odds of prolonged hospitalization (AOR 5.03, 95% Cl 1.68-15.07,
p < 0.01);” Plasma Leakage, which was associated with higher odds of prolonged hospitalization
(AOR 10.84, 95% Cl 1.35-87.00, p = 0.03);" WBC Count, which served as a significant predictor for
prolonged hospitalization (OR 1.00, p < 0.01); and’ Lymphocytes, where lower counts were linked
to prolonged hospitalization (OR 0.95, p < 0.01).

Table.1 Demographic characteristics data of patients with dengue fever in Sanam Chai Khet hospital

Prolonged Hospitalization (= 5 days)
Characteristic

Yes n(%) No n(%)

Age (years)

Median (IQR) 10(8-14) 10(8-13)
Gender, n (%)

Male 22(27.16) 59(72.84)

Fermnale 16(21.05) 60(78.95)
BMI (kg/m?)

Median (IQR) 16.40(14.42-18.73) 16.53(14.59-20.40)
BMI Group, n (%)

Underweight

(<18.5) 25(23.36) 82(76.63)

Normal  (18.5-

24.9) 9(23.68) 29(76.31)

Overweight  (25-

29.9) 3(37.5) 5(6.25)

Obesity (230) 1(25.0) 3(75.0)
Day of illness (days) 2.5(1.0-4.0) 4.0(3.0-5.0)
Number of Comorbidities

0 25(25.00) 75(75.0)

1 11(21.15) 41(78.85)

2 1(25.0) 3(75.0)

3 1(100) 0(0.00)
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Table.1 Demographic characteristics data of patients with dengue fever in Sanam Chai Khet hos-

pital (cont.)

Prolonged Hospitalization (= 5 days)

Characteristic

Yes n(%)

No n(%)

Fluid management (ml)

First day input

{(Median {IOR))  1835(1600-2880)

First day output

(Median (ICR))  1175(880-1800)

Dengue Classification

Dengue fever

(DF) 14(25.0)

Dengue

herorragic fever

(DHF) 22(22.68)

Dengue  shock

syndromme

(DSS) 2(50.0]

Clinical Profile
Fever
Rash
Headache
Cough
Vomiting
Abdominal pain
Anorexia
Petechiae
Mucosal bleeding
Melena
Plasma leakage
Hernoconcentration

Severe bleeding

38(24.36)
5(41.67)
12(25.0)
23(34.85)
20(23.81)
10(25.64)
28(24.56)
2(33.33)
4(44.44)
0(0.0)
5(55.56)
7(31.82)
1(50)

2000(1400-2790)

1150(700-1850)

42(75.0)

75(77.32)

2(50.0)

118(75.64)
7(58.33)
36(75.0)
43(65.15)
6476.19)
29(74.36)
86(75.44)
A66.67)
5(55.56)
1(100)
4(44.44)
15(68.18)
1(50)
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Table.1 Demographic characteristics data of patients with dengue fever in Sanam Chai Khet hospital

Hematological Markers

Hermatocrit (%) 36.82+5.76 39.79+4.52
Hernoglobin (¢/dL)  12.2322.06 13.07+1.47

WBC (1000/mm?3) 6211.84+3027.18 3743.53+2942.17
Platelets (x

1000/mm?) 177894.7+85108.45 117404+53999.93
PMN (%) 64.29+20.65 49.87+15.41
Lymphocytes (%)  26.73+20.32 40.65£14.55

Table.2 Univariable and multivariable analysis data of patients with dengue fever in Sanam Chai

Khet hospital

Proloneged
Hospitalization (2 50dd5 p-  Adjusted pP-
Parameters days) Ratio 95% CI  valuOdds Ratioc95% ClI valu
Yes n(%) No n(%) FOR =R .
(0.92 -
Age (years) 10(8-14) 10(8-13) 1.01 1.11) 0.87 1.13 (0.96 - 1.32) 0.13
(0.34 -
Gender 16(21.05) 60(78.95)0.72 1.50) 0.37
Male 22(27.16) 59(72.84) 1.00
(0.34 -
Female 16(21.05)  60(78.95)0.72 1.50) 0.37
16.40(14.42- 16.53(14. (0.93 -
BMI 18.73) 59-20.40) 1.00 1.08) 1.00
Day of illness 4.0(3.0- (0.44 -<0.0 <0.0
(days) 2.5(1.0-4.0) 5.0) 0.59 0.77) 1* 069 (0.53-091) 1*
Dengue
Classification
DF 14{25.0) a2(75.0)
DHF 22(22.68)  T5(77.32)0.88 (0.41-1.90) 0.75
(0.39-
DsS 2(50.0) 2(50.0) 3.00 23.33) 0.29
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Table.2 Univariable and multivariable analysis data of patients with dengue fever in Sanam Chai
Khet hospital (cont.)

Prolonged
Hospitalization (= 50dd5 P~ Adjusted p-
Parameters days) Ratio 95% Cl| valuOdds Ratio95% Cl valu

(OR) e (OR) e
Yes n(%) MNo n{%)

Clinical profile
Rash 5(41.67) 7(58.33) 2.42 (0.72-8.14) 0.15
Headache 12(25.0) 36(75.0) 1.06 (0.48-2.34) 0.88

<0.0 <0.0
Cough 23(34.85)  43(65.15)2.71 (1.27-5.74) 1* 5.03 (1.68 - 15.07) 1*
Vorniting 20(23.81) 64(76.19) 0.95 (0.46-1.98) 0.90 0.36 (0.12 - 1.07) 0.07
Abdominal
Pain 10(25.64)  29(74.36) 1.11 (0.48-255) 0.81

Anorexia 28(24.56)  86(75.44) 1.07 (0.47-2.45) 0.87
Petechiae 2(33.33) a(66.67) 1.59 (0.28-9.08) 0.60
Mucosal (0.68-

Bleeding a(ad.a4) 5(55.56) 2.68 10.55) 0.16

Plasma (1.11- 0.04
Leakage 5(55.56) 4(44.44) 4.36 17.15) * 1084 (1.35- 87.00) 0.03%
Hernoconcen
tration 7(31.82) 15(68.18) 1.57 (0.59-4.18) 0.37
Severe (0.19-
Bleeding 1(50) 1(50) 3.19 52.25) 0.42
Discussion

In this study, we observed that 24.20% of pediatric patients with dengue infection
experienced prolonged hospitalization, defined as a stay of 5 days or more. This finding is consistent
with previous research, which indicates that prolonged hospitalization in dengue cases is relatively
common, often associated with complications such as plasma leakage and severe manifestations
of the disease. The demographic characteristics of our cohort revealed a predominance of males,
similar to trends seen in other studies where male children are often more severely affected
by dengue virus infection. The multivariable analysis identified several significant factors

associated with prolonged hospitalization. This finding underscores the importance of timely medical
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intervention in dengue cases. Early recognition and management can significantly impact disease
outcomes, particularly in preventing severe manifestations that lead to extended hospital stays.
The day of illness at presentation emerged as a critical predictor of prolonged hospitalization.
According to Recker, 2024, lower day of illness as an early diagnosis associated with prolonged
hospitalization. Interestingly, the association between cough and prolonged hospitalization also
merits attention, as it may reflect co-infection involvement in dengue infection or the symptoms
of plasma leakage in the respiratory system which cannot be detected by physical examination,
which could indicate more systemic effects of the viral infection and the attention to investigate for
plasma leakage in the respiratory tract such as chest x-ray or ultrasound. Moreover, plasma leakage
is also identified as a significant predictor of prolonged hospitalization, aligning with established
knowledge about its role in the pathophysiology of severe dengue. The presence of plasma leak-
age is often indicative of dengue hemorrhagic fever (DHF) or dengue shock syndrome (DSS), both
of which are associated with worse clinical outcomes. Therefore, careful monitoring for signs of
plasma leakage is essential for the management of patients at risk for prolonged hospitalization.
Additionally, our findings related to hematological markers, specifically WBC count and platelet,
highlight their potential as valuable prognostic indicators. Elevated WBC counts in patients with
prolonged hospitalization could reflect the severity of the immune response to the dengue virus.
Platelet count was significantly associated with prolonged hospitalization. Thrombocytopenia is
a well-established marker of dengue severity, and patients with severe thrombocytopenia are at
increased risk for bleeding complications, which can prolong hospital stays. These markers may
help clinicians identify at-risk patients earlier in their disease course.
Conclusion

In conclusion, our study emphasizes the prevalence of prolonged hospitalization among
pediatric patients with dengue infection and identifies several significant prognostic factors. The
day of illness at presentation, presence of cough, plasma leakage, high WBC count, and

thrombocytopenia emerged as critical predictors of prolonged hospitalization. These findings

underscore the importance of early recognition and intervention in managing pediatric dengue
cases to reduce the risk of extended hospital stays. Future studies should aim to validate these
predictors in larger cohorts and explore the impact of targeted interventions on the duration of

hospitalization and overall patient outcomes.
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Original article
Effects of delayed cord clamping at 1 minute versus 2
minutes after term vaginal delivery on neonatal outcomes :

a randomized controlled trial

Patcharaporn Chuajanad' and Sujittra Janthasing”

'Pedriatrician , Buayai hospital , Buayai district , Nakhonratchasima province.
“Obstetrician,Buayai hospital , Buayai district , Nakhonratchasima province

Objective : Delayed cord clamping (DCC) at delivery has well-reported many benefits.
Many professional organizations recommend this procedure to be performed between 30 seconds
and 5 minutes after the baby is born. There is no current consensus on the timing that provides
the greatest benefit. The aim of this study is to compare the effects of DCC at 1 minute versus 2
minutes in term newborns on neonatal outcomes and maternal postpartum hemorrhage at Buayai
Hospital.

Method : A randomized study of term, normal vaginal births between DCC at 1 and 2
minutes was conducted at Buayai Hospital from March to December 2024. Perinatal outcomes
and maternal postpartum hemorrhage data were recorded and analyzed.

Result: A total of 180 newborns were divided into 2 groups (90 in each group). There was
no statistical significance in the baseline characteristics of mothers and newborns in either group.
All perinatal outcomes (5 minute’s APGAR score, oxygen saturation, resuscitation rate, 48 hour
mean Hb/Hct, rate of anemia, polycythemia, blood bilirubin, rate and duration of phototherapy,
transient tachypnea of newborn (TTN) and duration of hospital stay) were not statistically different.
There was no maternal postpartum hemorrhage in either group.

Conclusion : No statistical difference in perinatal outcomes was found between the
DCC 1-minute and DCC 2-minute groups. Because of the high normal value of TTN, special and
appropriate care is required in DDC. No maternal postpartum hemorrhage occurred in either groups.

DCC at 1 minute may be more advantageous in settings with limited health care personnel.

Keywords @ Delayed cord clamping @ Hemoglobin @ Hematocrit ® Anemia @ Polycythemia
® Blood bilirubin @ Phototherapy @ Transient tachypnea of the newborn
RTA Med J. 2025;78(2):143-56.

Received 04 February 2025 Corrected 02 April 2025 Accepted 09 April 2025
Correspondence should be addressed to Patcharaporn Chuajanad Pedriatrician , Buayai hospital , Buayai district , Nakhonratchasima

province. E-mail o.patcha22@hotmail.com

Royal Thai Army Medical Journal Vol. 78 No. 2 April-June 2025



NAUDINISVLABNNSHRE8dLRa 1 w7 Wigundu 2 wi Tumsninasumvum 145

umi

pusTINTAvdInMInaengnludnifesgninsunsiyed meazfoasligndnumaiiuiidesli
snuAzasarfengaLoIefnAuTN T9919dmARHENITAUALININVANBUTEAT > NA1AARITTR 20
nsunmdliinisinaeasfeviufiuldlaglisinsaaeunansznu® 50 ndRkLINTBLNUANS
Yraon13inangazse (delayed cord clamping: DCC) HAUBINTUATARITDINAGN® TLAUNIINNAUAA
wazmsmelavesnsn® vilvidnssemidenansngmandsiiwaduaransdunareviindidmadisonisn
nanegUsznns>’

Tunsniiands 34 dUa1vt DCC FrtAudIntnn1sn” 0 liuAusulaia ' inUSuadontade

7,13,21

30- 40%"*” 1y hemoglobin(Hb), hematocrit(Hct)' > ann1iziionane’ > liiua1saueyyadase

11,16,21

nn1sAaen??? Tnglunua1un1ewed blood gas® d@udnsdenduilviesisauliunnaig way

13,19 %

WingeWu'>" 8931 hyperbilirubinemia fivies1eaulaiiiunI oy o262

WH PRI phototherapy

8., 11,16,19,21,25,27,
Taiviy

% ldwuAuR19U9n19E respiratory distress' n1519A respiratory support'® Az

17,26

WaNAI$T 5 W19 wagdnsIn1snsunisinwluesiuianisnusniinings (newborn intensive

care unit : NICU)™**""*" fiszay 4-6 iioungu DCC il serum ferritin g9t andzaasiawmaniieandn'**
wagwuLiid myelin content Mianasaunvinuinyiiieaiu motor, visual wag sensory” Miszey 12 Whou

294 T wuInTn1sALAIALLULLRASUDIN N®EA 1Y communication motor wag social domains®®?!

¥
S117,32

1315161824\ Au571897UN DCC 118annN1Izl

Tnenmeanidonndsaonveunsmiseus smumiuuansma

msnfiieneufvunnsindenainateasie (cord milking : CM) w3 DCC Lixl Het uazkafse
svvuiilauazvaonidon™ laghinunzunandeudunse’” sniiu CM lumsnilongassdidesniy
28 FUaienarilinnyidonsenlulnssaues (intraventricular hemorrhage : IVH)® tiindu

F9113983LA5 12T AUUE 19Ul 8 aUu> e

ayUtaRnaleUszn13@InanIveduYes DCC
AO1NN5NIUYIINVDITINTINDIB19aANE IVH, chronic lung disease (CLD), necrotizing enterocolitis
(NEC), late-onset sepsis LagszayenfiuiannsszuuUszam linumnuuandiswesnnzunsndeu
FUUTIVBINIINUALLNTAN UDNIINDINAEFMFDTlaiTULSIwRIMEN
ssnmseungelanuaraniuiedne " Ifavoundfoalaeuiumsniinaeatsdeutasasy
usilidedinistenela limsipaeasiionou 1 il hisenuves WHO® aguhdslsnay
nafwanganiigalurag 1 8 5 unit uasiaueuurlivinideifiuiomeneu
ludszmalnenisidounzidilyujufasednadulgm dsenuszeznainisdnaeazio™
WUsEEEOARINIRRA AT F TR InAEAINYINTY 6.20+1.42 Funil (Y 210 Funi)
H16-18

Uagtudsinuidedesanninetgiumaneuiisgiaaimmanzauluyiaad 1 89 5 ui
AIdesaulanasAnwleuiisunavaanisyzasn1sinangashan 1 wiil wag 2 Wil lunsniinaesnnsu

Y

o I

fmuavnstenaen Aiflser Ho/Het uwazkadnsdfadu o

Faguszasd : ielSouiiisunmsvzasnisinansasiien 1 wnil eufu 2 und Tumisnidn
ASURMMUANIITBIARDA (LNNNIASOIINTU3T SURAY) TEiReNadnEnIsnLsnIAn (AZUULLENAST 5 U7,
SIS arwdusveseendiau fnan 5 unil seu Ho/Het §hinnzidenans sasnmzidendu

nYEsUWNgNIITUn U9 78 atui 2 wweu-diguieu 2568



146 TY51050) WOIUOA LavAuy

'
a =

wazszaulagliuieny 48 wu. nauin dnsnisdein wazsseznamsdedi anzmeladitiasiives

Y

MINUINLAA SzezaNnNIINeglulsmeuia LagdnsINITANNILANERAAIAADAYEILITAN)

ad
ABNTANY

sUsuunIsAne : n1sRnwilbduidelaeiinaaswuudn deyansniliinasuiinuaunfinig
199AADATNIAIAZLUULINATIA 1 WY nnImTawINAY 7 Asw. daluey Tute 9 fiunau 2567 89 13 Suas

2567 Badunaeianiden svgnauiliuaenay nauusn sgasn1sinaedsfion 1 Uil uaznquilaeiveae

q
1 a

Msfmaneazie 1 2 Wil usaznguildiuaumisn 90 au

n155UsetatEsTINNTIae : TWeilldkiumuiureuesddients sndlvy wagnssuns
fuTsesTaveInTIdtluuyed driinnumsisaguimiauassedun aduil 13 puanius 2567 aail
1A59715338 NRPH 018

nsdadenuszrnslumsfine : nauasinaeaynsfidadilunisinu Iduindgssensasiiinaen
yanfidndiongasss snnimSewiiu 37 dnsimadesanon Taglifin1izseluil (exclusion criteria)

1. MIMIATIAMITAUNA 3D MINARBATINAY

2. mInusnARTiAzULL APGAR 71 1 11 tlennin 7

3. msniifinmemeladafilalinie Transient tachypnea of the Newborn (TTN)

4. ysnfiiaufinisusfifiniigunss

5. wiwanssifitiymidensonain ngsninize wiie snasndneuivun

6. wijwnsarnaderalunisliuuyns Wy faide human immunodeficiency virus (HIV)
7. ghunndiipuaraiznaenufiasnsufoinuuuamisiszsylulassianside

8. nijamsnssiufiasnsidnsanlasinsise

9. nijeranssrifidwionnan snluedetne 5 widuszezidunsssa

(s ng)Sudwionin sw.aane sndn sw.Usene swounden wag swuAsEuINTNg)

nafiususmdays : ndsswhemsneanain sw. Suiindeyaifeaduildeiugiuuasdons
nadwSroRNIAIarMINALagUsrasdmsfinyvasis 2 nauiidne Idgninluinseiing

ATANUIUIUIARDYNN : AN LUTUNTH comparing continuous outcome in RCT from
ndStudies Output : Iﬂﬂﬁﬁjm

02
(3_a+g_g )? {a{" ¢ +—ﬂ§.ﬂ] +=57.3 , SD.in treatment group = 5.5
sy 2 ¢ i
njh"! - A2

HMeon = 59.6 , SD.in control group = 5.3

— Teon — Ratio = 1.0, Alpha-0.05, Beta=0.20
= A ¥ lu%r‘t i .u'con P

n,, ’
i Power statistic=1-Beta=0.8

NANISAIUIUIUING D19 UNSANERITAIMean Het wag SD Tut93a1 60 wag 120 3w
91N LONA5989M 19 1d n1 = 86.46 1A UIdlHvwIAGIRE = 90 T18/nGU

Royal Thai Army Medical Journal Vol. 78 No. 2 April-June 2025



NAUDINISVLABNNSHRE8dLRa 1 w7 Wigundu 2 wi Tumsninasumvum 147

sanidlunsiaszsidoya

1. affidenssniun (Descriptive Statistics) Hasunedoyafiugiurounsnumeiingss uaskadns
yosmsnusnifnlagld msuanuasenud Yevay Anade uavdnudoauuinnsgiu

2. afi@iBseyanu (Inferential Statistics) LlelIeuifisunnuuansisseninngusinaneasied

= U

1 W Weudu 2 w1 lagldata Independent Samples t-test ag Wilcoxon Signed Rank Test

[

msfaanulusieail

1. anemia T4/ Het fiong 1-3 Yuvosmsnifosnindesay 45°

2. polycythemia 9@ Het snnnanvseviniuiosay 657

3. ns3nenaenisdeslnlginmusives Clinical Practice Guideline Revision: Management
of Hyperbilirubinemia in the Newborn Infant 35 or More Weeks of Gestation™

4. Transient tachypnea of the newborn (TTN) lginausiitadeandneagnianatin n1sndiennis
melagaly 2-6 wa. usn Tnglalfinnae hypoxia we cyanosis uazernsiavulaiiiu 2 vu. dald uaz
Huunfinnglu 72 wu. Wnglddes resuscitate Uneseanalfoandnudaninn uassadlifidnuaemandin
Pdunarnteelsefiiuitasouenlsrvasnmemelagiuin®

5. Congenital pneumonia Y8130 @1gleenImsawiiu 1 U : ldnueived National Healthcare
Network (NHSN) Tae CDC angoisanitl 2024% lnedesdiasuisamanade 1. fuaensissuenfinund
2. A1 Oxyegen saturation fesnindawas 94 wiededlieanduiiniy 3. fdnvauzinunivisaadn

a8n91ee 3 Tu 7 99

NaNISANEN

mInfinaean19tesnaand sw.Ulnglugae 9 duiau 2567 89 13 §uAN 2567 593 349 51y
<, A a ° | )~ a1y ¢ a v ¢
WJumsnliinasumuanietesnasn 319 519 Ansnfiladidneadt 139 519 msnfidinue 180 51
Ipdgudungu DCC 7 1 widikay DCC 7 2 wifinguaz 90 518 (WWUANTI1)

av v I3 PN A cal a v | °

ML NAA (LHUAINT 1) NUNISATIAIAZLULLENAISA 1 WiAidesndn 7 97U2U 2 518
innzAaeusnaasn 7 918 (3ade congenital pneumonia 5 518, early onset neonatal sepsis (EONS)
2 579) @969 TW.UWTITUATINYENN 4 518 (3998 meconium peritonitis 1 518 TTN with respiratory
failure 2 518 Wag congenital pneumonia with respiratory failure 1 $18) wuN1sANNTORINTUAT
TuLynsInNIsiage HIV 1 918 115910 a5 aulasansiae 2 51 wavaiunvdyguavaznasn
UfiasnisuuRnuuiuinieiiseylulasesnaniside 28 s1e uardaaeondesioniain sw.luiaTe 5 una

Tuszeziunssnd 96 518

nYEsUWNgNIITUn U9 78 atui 2 wweu-diguieu 2568



148 TY51050) WOIUOA LavAuy

5UN 1 NMsAaMsNIdINguMaaed

|msnnaamf'f\muﬂ 694 5o Hmnaam 345 7 I

lesnﬂaaariauri'mua 30 57a I

aaaavdasaran 349 s

[vrsnensaaan 2 e |

MITARRDAATUAINUR
it 319 s7n

-misnanassaude 0 o (assdudarinaannnig)
-msnaaaaviriu 0 ,u (vinAuraaaanne)
-misnAAzuuYy APGAR 91 1 wivivaunin 7 2 5e
-misniflaraminsusiiaisuuse 0 ;o
-nisafiflaomalasiihild TTN

nIsnaa amﬁtﬁanuﬁ congenital pneumonia 5 T

EONS 2 7e°
finx 180 My -msniidasia 4 710 3030 meconium peritonitis 1 518 acute

respiratory failure on ETT 3 e

[vrsnvideaan 139 7o |

: = : = || -unsendinmzsninizwiasnaandinauniviua 0 ;o
nau DCC 1wl || aqu DCC 2w -usenifidavinulunslviuuyes (HIV) 0 e
n 90 54 . 90 5g -ghunntddguanaraaanlfiasn1sufia 28 s
a1y TTN 4 51a || dianae TTN 3 7a -usadfjiasnisidifiniasensiie 2 e )
(4.44%) (3.33%) -fiARaAdvARNNAN TW.an1e 5wk TuszunduaTsad 96 Mo

*ysnita 2 519 3 clinical 199 sepsis uaznANZADNEBANUITBLUATIGY

foyatugnuresnsnoisassngy (Msnei1) linuauusndnefiddeddmeedn vosriads
vo901gH13 Mdanameneudingsd Sunuaiswesnisdinsiduaznisaaonyas A Het ldsideiy
A1nAs3s Wazsrezidunssd war dasidenanuileBuinasiduasilotnszesiduassd Snsnslasy
smdnseninsnased dasnasunindeuiinuluszezdinassuassvoraaantisansnguild
AUANNRE1SITE ALY

sﬁa;ﬂaﬁugmmaamiﬂ (91971 1) laifleaumnsnediditoddymeadfveanae tudnusnaasn
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1 189Ul DCC 1 30 Jundl 1 unfnay 2 unil” JaudagnguAnuisadvunvesnguasutiados
(44 93 74 518)

TumsniAnATURMAUR 5189URHILLN I NUAIIUA 198 IANAT LULLENANST 5 undl Wefieui

DCC Ntfosndn 1 uifunguiuinninwsewiniu 1w

uagilaliguianznguDCC 1uag DCC 2 unil
11 578au” ﬁiﬂiwummmem"mﬁuawhﬂzLLuuﬁﬁaaaﬂﬂé’aqﬁ’umsﬁﬂwﬁﬁmsﬂﬁuﬁaaaﬂduﬁmﬂzLLuuﬁf
Talumnenedu wagannndn 9 Ynee (9.9820.15 VS 100 : P 0.158) (314 2)

nsfnwiimsnisaesnguldfisnglafosisdin uazanududveseendiouludeniiog
5 uniindaingenguliunnd 19y uazgandn 95% vns1e (97.77+1.40% VS 97.80+1.34% : P 0.871)
(397t 2) Ysflenga DCC Tapengulifinnzunsndouisuusswesszuumela uazszuulnadiouladin

senuilifinnuunnsisedisiifedfyuedn Hb uwagen Het \dgvedngy DCC 1 uluay
DCC 2 w1¥ (Hb 18.08+1.82¢/dl vs 18.19+1.64 g/dl: P0.675), ( Hct 54.75+5.72% vs 55.05+4.85% :
P 0.557) (51471 2)

Auade Hb uagdn Het ﬁ@hqﬁuﬁaammmﬁy’qammju (Hb #inarfi 0.09g/dl, Het g 0.3%)
doAAdeIfUNSANYINTISA 8 NFuYes Chen X2 7l DCC townin 15 3und, 30, 60, 90, 120, 150, 180 w1l

Laziiloaneasieldiings nuen Het laewinfu 56.5, 57.3, 58.8, 59.7, 59.5, 59.7, 60.3 uay 61.0%
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mudndu adleifisuianiz DCC 60 Junit (Het 1ds 58.8%) uay 120 Funft (Het 1wy 59.5%) A1 Ht
fiamushadios 0.7% Twaenndosiudoyates Farrar D uasamy™ Tl 2011 fidunnaintwidnmsn
WumidwLé‘aﬂmﬂiﬂamﬁﬂdaumnﬁuqﬂﬁ 2 uniitlesefiazie 5 un

wit 2015 Boere | tagamz® 2831897UN15M29008 Doppler ultrasound wunstnalisuresiien
Tustmeendonunuarioiaaseguiuile 5 uiit winsnsrelifianul anawuutednslueadeutosnn
Flmsnunsimadewlugraniiine q dreglifinadiuimdnmsnuazen Ho/Het ogsiifoddty

dlefansansisaulud 2021 ¥eq Katariya D' fUSsuifisuaiungs DCC 9 1, 2 uag 3 Wil
WUA1 Hb Laﬁlaﬁy’ﬂmmzﬂwﬁhﬁu 15.30+1.93 g/dL, 16.26+2.03 ¢/dL Wag 16.63+1.33 ¢/dL %uawwmju
DCC 2 wn¥1A1 Hb @ani1ngu DCC 1 ¥ 0.96 ¢/dluaziteddny LAF18UETIN5E I EERRI Hb
fivasniisnnfie 24-48 v enavilsien Hb iunisamaiisnsnanengnisnenasiediu 1 Yu Snitaduau
manfidnuluuiaznguilfies 44 519 uazA Hb LeAsvennInTaunguienawn (1525 ¢/dL,
15+2.4 o/dL uaz 164+2.2 o/dL muadiu @adleuiduen Het gty eseuay 42 fs 45) linsaiuves
aulvglumeauilds Het wisvosnnesaeandunansdaniviniy 35.1147.44% uay 35.98+6.43%
adefussmilulveyss Tanmoun N finy Het 1088U8a13A1v09a0INguNARB T 36.822.6%
Ly 36.1+2.6%

dlofinnsaniisuiudnsenul 2023 ves Chaudhary P ifinwiiisy DCC anungy 30, 60 way
120 FunilumsnilAndiengassd 3d-41 dUainuen Het 7 24 w1 vesngu DCC 2 wnitgsnindnaes
nauegaiitduddsy (DCC 30s. Het 57.3+5.4% vs DCC 60s. 57.4+5.5% vs DCC 120s. 59.65.3 % :
P 0.024) agdlsfnusenuiiutaznduiivung 65-70 MesmvaniiAnteutmun 30-36 dasilidae
LaETIINTARDAINTaIRaDRLALsNAAER Bednrhnaengsianar 47.6-60 8 lsitnandufunues
ymsnfnesuimuasdesarnuiioufinenuifinw Snvadnsidssynsdeusmsaegtafeiam
wagsinaiuluwsiavngu (Sosay 83.8, 76.4 uay 85.2 lagngu DCC 120 %uwﬁé’mwﬁqmdmﬂﬂfijasz’jﬁ
naw DCC 60 Tunfifivdosay 8.8) o1vdsrarion Het laAsuaynsasuna ssnnmesuifmsaliians
uaymsesnaAsmalsUIBrDINTEN TS ST 1.6, 2557

manvaesngulifienuunndrsegedideddyueadniniindonans (3518 (3.33%) vs 1 518
(1.11%) : P 0.180) wazdmsidondu (4510 (4.44%) vs 0578 : P 0.426) Uadutiiinslasuidend DCC 1
uay 2 wihazlndiAssty euneifinainseau Farrar Duaganz™? fnunsaieldenainsngmsndiu
wnfuged 2 wift Ao luras 1 8s 2 inidesdinmsdhedenansngnisntdosunn fifuna DCC fiflsle Hb/
Het Smsidena1s uazssdontuil 1 wie 2 uniiinaglndiAsediu

msfnwiaosngusyiuiastuedsliunnssegiedidodifay (8.81+1.99 me/dlvs 9.10+2.19
mg/dl : P 0.344) Lsziulﬁmﬁ’uﬁmﬁmidaalwsuaqﬁy’ﬂaaqﬂicjmﬁhjt,mn@maéwaﬁﬁaﬁwﬁﬁy (12518 (13.33%) vs
8 378 (8.88%) : P 0.344) wilous1ea1uvaiChaudhary P fivisanseiluasngu DCC 1 way 2 widilaisnadu
uazaonndosiuTeilulnefifisungy DCC 30 Juniiliisngmin DCC 2 uniives Tanmoun N16 Ssdioagy
Aefusnsinisaesiues WHO® usfgnuiniudnaiiintes (fesnindovas 2) udnudasinde
sre0uee 9 Lififeudeulalunisinw phototherapy fifaiau
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szovnamsdedlivesnsniassngululfinnussesieiitoddny (23.17 11.0.94 vs 23.88 1.
+0.35 : P 0.427) inflousienuiiszey DCC lndiAssmesuiives Tanmoun N*

NaYed DCC foszuumaiumelawsimeadidnusnazaguning q ilifinnuusnisesngu ECC
uay DCC wiitautavunagldesutn nanfinng Respiratory distress Fauifissnisnsranudns
msmelafigremisndaenaiiaen TTN u%a%ﬁaﬁfﬁLszﬂIiﬂﬁéﬁzﬁuﬁﬂ 10 n2g® lauA TTN, respira-
tory distress syndrome, pneumothorax, Congenital lung conditions, meconium aspiration syndrome,
Congenital heart disease, Congenital diaphragmatic hernia, persistent pulmonary hypertension of
the newborn, Neonatal pneumonia, EONS &g Inborn error of metabolism

uansnulusenuinunig TTN 98enga DCC 71 1 wag 2 unfiirdy 4 e (4.49%) wag
3 578 (3.33%) AUEU (Wunnd 1) Jeldfinnuunnsnsegnedifeddey (P 0.701) egdlsinudedans
Fodnsnaiinvesisassngueglunasigsaarund (high normal) Semulumsnaaeaasufmuneras
1_5.755757

A1y TTN ﬁLLﬁLﬂud’awﬁwmmiU%’uﬁaLLsﬂﬂaamﬂﬂal,wiéfaw’hizi’mﬂsmﬁawLﬁumuzﬁ
$eusdluidausnisn shliuiess wmdduauimiuorsssiasanliefiusdeatuanzinde
yhlszernanisoglametuiauuiu’

szprnmimsneglulsmenuavesisaoandulaifinnuuensiaty (2.230.51 fu vs 2.230.42
U : P 0.944)

seuillinunisiianzanideandinaonresunsnisassnguaudafinuaiiuuziilag
IINESERLIRY"
dyuna

Liflnruusniansadfvemadndmsniifnulunguvzasnisdnaneazion 1 widl uay 2 und
darmeladiamudlimetuusduuliegluszdugauesiunigeionfinause Sdunsquanisn
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iandumadonfivmngauniiszesiiuiunini
nafnssuUsznia (Acknowledgements)

youRnl unauth Sauy ne.sw. ey AeuiElisudunsinuil
VYBUAR W0 MY TA.NEY. WAY TIUEYIUAT W.o.5A.UN.TFWUS auaius wae w.ea.nm.un.s1tuns
AR Ineduunmomaninszaenqundn Aldlisuupiifauds uazveveuAmIMINLAzATEUAT

S )

' A v = &
ﬂVI']UV]LSU']ﬁrJQJIUﬂ']iﬂﬂU']u

Royal Thai Army Medical Journal Vol. 78 No. 2 April-June 2025



NAUDINISVLABNNSHRE8dLRa 1 w7 Wigundu 2 wi Tumsninasumvum 153

LONE1T91984

1. Burns E. More Than Clinical Waste? Placenta Rituals Among Australian Home-Birthing
Women. J Perinat Educ. 2014; 23(1):41-9.

2. Kristal MB. Placentophagia: a biobehavioral enigma (or De gustibus non disputandum est).
Neurosci Biobehav Rev. 1980 Summer;4(2):141-50.

3. Kristal MB, DiPirro JM, Thompson AC. Placentophagia in Humans and Nonhuman
Mammals: Causes and Consequences. Ecol Food Nutr. 2012;51(3):177-97.

4. Andersson O, Mercer JS. Cord Management of the Term Newborn. Clin Perinatol. 2021 ;48(3):447-70.

5. Yao AC, Lind J. Blood flow in the umbilical vessels during the third stage of labor. Biol
Neonate. 1974;25(3-4):186-93.

6. Yao AC, Lind J. Effect of gravity on placental transfusion. Lancet. 1969;2(7619):505-8.

7. Vain NE, Satragno DS, Gorenstein AN, Gordillo JE, Berazategui JP, Alda MG, et al. Effect of
gravity on volume of placental transfusion: a multicentre, randomised, non-inferiority
trial. Lancet. 2014;384(9939):235-40.

8. Boere I, Roest AAW, Wallace E, Ten Harkel ADJ, Haak MC, Morley CJ, et al. Umbilical
blood flow patterns directly after birth before delayed cord clamping. Arch Dis Child
Fetal Neonatal Ed. 2015:100(2):F121-5.

9. Stembera ZK, Hodr J, Janda J. Umbilical blood flow in healthy newborn infants during
the first minutes after birth. Am J Obstet Gynecol. 1965;91(4):568-74.

10. Yao AG, Lind J. Placental transfusion. Am J Dis Child. 1974,127(1):128-41.

11. Upadhyay A, Gothwal S, Parihar R, Garg A, Gupta A, Chawla D, et al. Effect of umbilical
cord milking in term and near term infants: randomized control trial. Am J Obstet
Gynecol. 2013;208(2):120.e1-6.

12. Farrar D, Airey R, Law GR, Tuffnell D, Cattle B, Duley L. Measuring placental transfusion
for term births: weighing babies with cord intact. BJOG. 2011;118(1):70-5.

13. Ceriani Cernadas JM, Carroli G, Pellegrini L, Otario L, Ferreira M, Ricci C, et al. The effect
of timing of cord clamping on neonatal venous hematocrit values and clinical outcome
at term: a randomized controlled trial. Pediatrics. 2006;117(4):e779-e786.

14. Mercer JS, Erickson-Owens DA, Collins J, Barcelos MO, Parker AB, Padbury JF. Effects of
delayed cord clamping on residual placental blood volume, hemoglobin and bilirubin
levels in term infants:a randomized controlled trial. J Perinatol. 2017;37(3):260-4.

15. Chen X, Li X, Chang Y, Li W, Cui H. Effect and safety of timing of cord clamping on
neonatal hematocrit values and clinical outcomes in term infants: a randomized
controlled trial. J Perinatol. 2018; 38 (3):251-7.

16. Tanmoun N. The Hematological Status between Early and Delayed Cord Clamping after
Normal Delivery in Term Infants at Damnoen Saduak Hospital. Thai J Obstet Gynaecol
.2013,21:63-71. Thai.

17. Mohammad K, Tailakh S, Fram K, Creedy D. Effects of early umbilical cord clamping
versus delayed clamping on maternal and neonatal outcomes: a Jordanian study. J
Matern Fetal Neonatal Med. 2021;34(2):231-7.

nYEsUWNgNIITUn U9 78 atui 2 wweu-diguieu 2568



154 NY51N50] WDIUDA WaTADY

18. Katariya D, Swain D, Singh S, Satapathy A. The Effect of Different Timings of Delayed Cord
Clamping of Term Infants on Maternal and Newborn Outcomes in Normal Vaginal
Deliveries. Cureus. 2021;13(8):e17169.

19. Chaudhary P, Privadarshi M, Singh P, Chaurasia S, Chaturvedi J, Basu S. Effects of delayed
cord clamping at different time intervals in late preterm and term neonates: a
randomized controlled trial. Eur J Pediatr. 2023;182(8):3701-11.

20. Dilafa RA, Rahardjo SS, Murti B. Meta-Analysis the Effect of Cord Clamping Time on
Hemoglobin Elevation in Newborn Infants. J Matern Child Health. 2023;8(3):347-55.

21. Andersson O, Hellstrém-Westas L, Andersson D, Domellf M. Effect of delayed versus
early umbilical cord clamping on neonatal outcomes and iron status at 4 months: a
randomised controlled trial. BMJ. 2011;343:d7157.

22. Diaz-Castro J, Florido J, Kajarabille N, Garrido-Sanchez M, Padilla C, de Paco C, et al. The
timing of cord clamping and oxidative stress in term newborns. Pediatrics. 2014 ;134(2):257-64.

23. Vatansever B, Demirel G, Ciler Eren E, Erel O, Neselioglu S, Karavar HN, et al. Is early cord
clamping, delayed cord clamping or cord milking best? J Matern Fetal Neonatal Med.
2018;31(7):877-80.

24. Andersson O, Hellstrm-Westas L, Andersson D, Clausen J, Domell&f M. Effects of
delayed compared with early umbilical cord clamping on maternal postpartum
hemorrhage and cord blood gas sampling: a randomized trial. Acta Obstet Gynecol
Scand. 2013;92(5):567-74.

25. Yang S, Duffy JY, Johnston R, Fall C, Fitzmaurice LE. Association of a Delayed Cord-
Clamping Protocol With Hyperbilirubinemia in Term Neonates. Obstet Gynecol. 2019 ;133(4):754-61.

26. Carvalho OMC, Augusto MCC, Medeiros MQ, Lima HMP, Viana Junior AB, Araujo Junior E,
et al. Late umbilical cord clamping does not increase rates of jaundice and the need for
phototherapy in pregnancies at normal risk. J Matern Fetal Neonatal Med. 2019 ;32(22):3824-9.

27. Qian Y, Lu Q, Shao H, Ying X, Huang W, Hua Y. Timing of umbilical cord clamping and
neonatal jaundice in singleton term pregnancy. Early Hum Dev. 2020;142:104948.

28. Rana N, Ranneberg LJ, Mdlgvist M, Kc A, Andersson O. Delayed cord clamping was not
associated with an increased risk of hyperbilirubinaemia on the day of birth or jaundice
in the first 4 weeks. Acta Paediatr. 2020;109(1):71-7.

29. Mercer JS, Erickson-Owens DA, Deoni SCL, Dean DC 3rd, Collins J, Parker AB, et al. Effects
of Delayed Cord Clamping on 4-Month Ferritin Levels, Brain Myelin Content, and
Neurodevelopment: A Randomized Controlled Trial. J Pediatr. 2018;,203:266-72.e2.

30. Andersson O, Lindquist B, Lindgren M, Stjernqvist K, Domelléf M, Hellstrém-Westas L.
Effect of Delayed Cord Clamping on Neurodevelopment at 4 Years of Age: A Randomized
Clinical Trial. JAMA Pediatr. 2015;169(7):631-8.

31. Rana N, Kc A, Mdlgvist M, Subedi K, Andersson O. Effect of Delayed Cord Clamping of
Term Babies on Neurodevelopment at 12 Months: A Randomized Controlled Trial.

Neonatology. 2019;115(1):36-42.

Royal Thai Army Medical Journal Vol. 78 No. 2 April-June 2025



NAUDINISVLABNNSHRE8dLRa 1 w7 Wigundu 2 wi Tumsninasumvum 155

32. Winkler A, Isacson M, Gustafsson A, Svedenkrans J, Andersson O. Cord clamping beyond
3 minutes: Neonatal short-term outcomes and maternal postpartum hemorrhage. Birth.
2022 Dec;49(4):783-91.

33. March MI, Hacker MR, Parson AW, Modest AM, de Vleciana M. The effects of umbilical
cord milking in extremely preterm infants: a randomized controlled trial. J Perinatol.
2013;33(10):763-7.

34. Takami T, Suganami Y, Sunohara D, Kondo A, Mizukaki N, Fujioka T, et al. Umbilical cord
milking stabilizes cerebral oxygenation and perfusion in infants born before 29 weeks of
gestation. J Pediatr. 2012;161(4):742-7.

35. Katheria AC, Leone TA, Woelkers D, Garey DM, Rich W, Finer NN. The effects of umbilical
cord milking on hemodynamics and neonatal outcomes in premature neonates. J
Pediatr. 2014;164(5):1045-50.e1.

36. Rabe H, Jewison A, Fernandez Alvarez R, Crook D, Stilton D, Bradley R, et al; Brighton
Perinatal Study Group. Milking compared with delayed cord clamping to increase
placental transfusion in preterm neonates: a randomized controlled trial. Obstet
Gynecol. 2011;117(2 Pt 1):205-11.

37. Trongkamonthum T, Puangpaka B, Panichkul P, Chamnanvanakij S. Effect of Delayed cord
clamping versus cord milking in preterm infants: A randomized controlled trial. J
Southeast Asian Med Res. 2018:2(1):22-7.

38. Katheria A, Frank Reister F, Essers J, Mendler M, Hummler H, Subramaniam A, et al.
Association of Umbilical Cord Milking vs Delayed Umbilical Cord Clamping With Death or
Severe Intraventricular Hemorrhage Among Preterm Infants. JAMA. 2019;322(19):1877-86.

39. McDonald SJ, Middleton P, Dowswell T, Morris PS. Effect of timing of umbilical cord
clamping of term infants on maternal and neonatal outcomes. Cochrane Database Syst
Rev. 2013;2013(7):CD004074.

40. World Health Organization. Guideline. Delayed umbilical cord clamping for improved
maternal and infant health and nutrition outcomes. Geneva: WHO; 2014.

41. Fogarty M, Osborn DA, Askie L, Seidler AL, Hunter K, Lui K, et al. Delayed vs early
umbilical cord clamping for preterm infants: a systematic review and meta-analysis. Am J
Obstet Gynecol. 2018,218(1):1-18.

42. Rabe H, Gyte GM, Diaz-Rossello JL, Duley L. Effect of timing of umbilical cord clamping
and other strategies to influence placental transfusion at preterm birth on maternal and
infant outcomes. Cochrane Database Syst Rev. 2019;9(9):CD003248.

43. Zhao Y, Hou R, Zhu X, Ren L, Lu H. Effects of delayed cord clamping on infants after
neonatal period: A systematic review and meta-analysis. Int J Nurs Stud. 2019;92:97-108.

44. Qian Y, Ying X, Wang P, Lu Z, Hua Y. Early versus delayed umbilical cord clamping on
maternal and neonatal outcomes. Arch Gynecol Obstet. 2019;300(3):531-43.

45. Nudelman MJR, Belogolovsky E, Jegatheesan P, Govindaswami B, Song D. Effect of
Delayed Cord Clamping on Umbilical Blood Gas Values in Term Newborns: A Systematic

Review. Obstet Gynecol. 2020;135(3):576-82.

nYEsUWNgNIITUn U9 78 atui 2 wweu-diguieu 2568



156 NY51N50] WDIUDA WaTADY

46. Gomersall J, Berber S, Middleton P, McDonald SJ, Niermeyer S, E-Nagegar W, et al.
Umbilical cord management at term and late preterm birth: a meta-analysis. Pediatrics.
2021;147(3).22020015404.

47. Leduc D, Senikas V, Lalonde AB; CLINICAL PRACTICE OBSTETRICS COMMITTEE. Active
management of the third stage of labour: prevention and treatment of postpartum
hemorrhage. J Obstet Gynaecol Can. 2009;31(10):980-93.

48. The Royal Thai College of Obstetrics and gynaecologist. Clinical Practice Guideline
Prevention and Management of Postpartum Hemorrhage [Internet]. Bangkok: RTCOG.
2020. [Cited 2024 Dec 13]. Available from: https://www.rtcog.or.th/photo/cpg/OB-63-021.pdf

49. American College of Obstetricians and Gynecologists’ Committee on Obstetric Practice.
Delayed Umbilical Cord Clamping After Birth: ACOG Committee Opinion, Number 814.
Obstet Gynecol. 2020;136(6)-e100-e106.

50. Australian and New Zealand Committee on Resuscitation (ANZCOR). Guideline
13.1.Introduction to resuscitation of the newborn [Internet]. AnZCOR;2021 [Cited 2024
Dec 13]. Available from: https.//www.anzcor.org/home/neonatal-resuscitation/suideline-
13-1-introduction-to-resuscitation-of-the-newborn/

51. Sweet DG, Carnielli VP, Greisen G, Hallman M, Klebermass-Schrehof K, Ozek E, et al.
European Consensus Guidelines on the Management of Respiratory Distress Syndrome:
2022 Update. Neonatology. 2023;120(1):3-23.

52. Janngiab C, Suthutvoravut S. The Timing of Umbilical Cord Clamping and Its Effect on
Maternal and Neonatal Outcomes in a Private Hospital, Bangkok, Thailand. Rama Med J.
2020,43(3):8-14.

53. Hughes HK, Kahl LK; editors. : Harriet Lane Service (Johns Hopkins Hospital). The Harriet
Lane Handbook: A Manual for Pediatric House Officers. Edited by Helen Hughes and
Lauren Kahl, 21th edition. Elsevier;2018,

54. Kemper AR, Newman TB, Slaughter JL, Maisels MJ, Watchko JF, Downs SM, et al. Clinical
Practice Guideline Revision: Management of Hyperbilirubinemia in the Newborn Infant 35
or More Weeks of Gestation. Pediatrics. 2022 Sep 1;150(3):22022058859.

55. Hagen E, Chu A, Lew C. Transient Tachypnea of the Newborn. Neoreviews.
2017;18(3).e141-e148.

56. Hermansen CL, Lorah KN. Respiratory distress in the newborn. Am Fam
Physician. 2007;76(7):987-94.

57. Alhassen Z, Vali P, Guglani L, Lakshminrusimha S, Ryan RM. Recent Advances in
Pathophysiology and Management of Transient Tachypnea of Newborn. J Perinatol.
2021,41(1):6-16.

58. 2024 NHSN Pneumonia (PNEU) Checklist [Internet]. 2024 [Cited 2024 Dec 13]. Available
from: https.//www.cdc.gov/nhsn/hai-checklists/index.html. 2024

Royal Thai Army Medical Journal Vol. 78 No. 2 April-June 2025



157

nwusauatu
Havasnsiinslusunsunaunsindanaunulasanisysas
auFauvalsalugUlglsalnGadelsmeunaguvulunianans

1909gn7 U917 gordil lumasae' wilan) umauned’ Sanigau Yuns uaz IAug unane’
Snnyummgnmsuti 6 Inerdeunvemanswssnging)

“IsangIvranman Vainanys

*NIATYIIVAIAN TN TUAL YUY TN IAGUNNEAITATNTZINNNA ]

UNAnga

ananduan: lseladosadullymansisuaaiiddiidlusedulanuasUssmelng uualduaumgn
wargifinisaiveslsaiifintuasiioufnisslsaiidmaroguninestszrinsing masraonisdiiiuves
Isadausisvazieuthdamaunuleadulssiuddy Insemznslasumusavmadasunmsinye
uazAugEessinw sstewieuaumouliundUiglunsnaununsinylardwasenunndi
i

Faguszad: iioAnwinaveslusunsulavuinisneumsiriamaunulasenisvaonisidouves
TsalniFoss mawdsuutastesauduladin uaznisinduladenuuamenissnuludtaslsalaFess o
lsangrunavimads Jminanys

A5N15798: NMTIVBTATIZALUUToUNAY (Retrospective Cohort Study) Iuﬁgﬂwbﬂlméa%’q
fdhFumsinululsameiunarimans sewinedudl 1 unsian wa. 2563 89 15 Fusnou wa. 2567 lag
Tasideyaarnissiisudounds IuA8nT1n13nTevetln (eGFR) wazAuRulafinlugIa
12, 6, 3 Wiaunau wag 3, 6, 12 Inounain1siisulusunsulnguinis Liasisvideyasis STATA lngly
ANATINTIUW NMIagEeUladLAls ey Paired t-test SINDINITUATIZAUUY Interrupted Time Series
(ITS) meuvuassanneenvauuiuAdadeunsndeou wu o1y ina seezvadlsala nsldeuaslsasu

wan133de: vatuTurrladesan wudrdhanisanaswes eGFR vrapasmniewdiswllunsy
(3.765 + 0.355 mL/min #io 3 Wow/Aw) mudulafndivtudniosudlifdeddynisadn venaini
fuaeevas 6.5 Wavuulamsdaaulanndensunmsthdanaunulanddlasudoyanlusunsy

a5U: Mmadhsalusunsulavuimsneumsdianaunulatisvzasanudenveslsauazduasy
nsdndulasununsineluftielsalaEesediedussanam.

A1a1Agy: @ l5nlnisess @ nstianaunuly e nsveasnuFeuvedlsa
o n15limsnymslnyuinis

IVAISUNNENUITUN. 2568;78(2):157-70.

lA5usuaUy 24 wguniau 2568 unlyuvaaiu 27 dguigu 2568  Suasdiiu 30 dguieu 2568
Ao sanIduatuAnse wagn) suNv9y UnANYIMNNENMITIUTI] 6 TNEIABUNNEMaNTNTZINNING)

nYEsUWNgNIITUn U9 78 atui 2 wweu-diguieu 2568



158 Jaedsupa Thanakitcharu and others

Original article

Effectiveness of Pre-renal Replacement Therapy Program on
Chronic Kidney Disease Progression in Community Hospital,
Central Thailand.

Jaedsupa Thanakitcharu' Suthasinee Phathaisuang' Pornsopa Kaewdangdae® Thidakarn Janthon® and Wisit Kaewput®
6" year Medical Cadet Students, Phramongkutklao college of medicine

“Tha Luang hospital, Lopburi, Thailand

“Department of Military and Community Medicine, Phramongkutklao college of medicine, Bangkok, Thailand

Abstract

Background: Chronic kidney disease (CKD) is a growing health burden, particularly as it
progresses to end-stage renal disease (ESRD). In Thailand, early intervention is vital. This study
evaluated theimpact of a pre-renal replacement therapy nutritional program on disease progression,
blood pressure, and treatment decision-making among CKD patients.

Methods: A retrospective cohort study was conducted using medical records of CKD
outpatients at Tha Luang Hospital, Lopburi Province, between January 1, 2020, and September
15, 2024. Patients aged >18 years who received nutritional counseling were included. Data on
estimated glomerular filtration rate (eGFR) and blood pressure were collected at 3-, 6-, and
12-month pre-intervention, and at 3-, 6-, and 12-month post-intervention. Multivariable regression
analysis adjusted for age, sex, CKD stage, comorbidities, medications, and lifestyle factors. Treatment
decision changes regarding RRT were also analyzed.

Results: After adjustment, the rate of eGFR decline decreased post-intervention (from
-3.765 + 0.355 mL/min/1.73 m? per 3 months). Changes in systolic and diastolic blood pressure
were not statistically significant. Notably, 6.5% of patients altered their treatment decision to opt
for RRT after receiving program information.

Conclusion: The pre-kidney replacement therapy nutritional program contributed to slowing
CKD progression and supported informed treatment decisions. Incorporating such programs into
routine CKD care is recommended.

Keywords @ Chronic kidney disease, @ Renal replacement therapy @ Disease progression
® Nutritional counseling
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Introduction

Chronic kidney disease (CKD) is a major public health issue. Global studies have shown that
in 2019, CKD caused approximately 1.4 million deaths, marking a 20% increase since 2010, making
it one of the leading causes of death worldwide.® In Thailand, data from the 2009 Thai Nephrology

P47 suffers from CKD, translating

Society study revealed that about 17.6% of the Thai population
to around 8 million patients, with 80,000 in the end-stage renal disease (ESRD). The prevalence of
CKD increases with age, with the highest concentration found in Bangkok and surrounding areas"’

Chronic kidney disease refers to a condition where kidney tissue is damaged, leading to
reduced kidney function.”*’ Causes include existing kidney disease, diabetes, hypertension, urinary
tract infections, urinary obstructions, genetic disorders, or untreated acute kidney failure that leads
to permanent kidney damage."”’ Evidence of kidney damage includes markers such as proteinuria,
urine sediment, or abnormalities from kidney imaging. Diagnosis can also be confirmed by a GFR
of less than 60 ml/min/1.73 m2 for over three months.'

Early-stage CKD patients often show no symptoms and may only be diagnosed through
urine or blood tests. However, as kidney function declines, symptoms may appear, including
nausea, vomiting, loss of appetite, fatigue, swelling in the feet and ankles, sleep problems, changes
in urination, and uncontrollable high blood pressure."?

Based on the KDIGO guidelines, CKD is classified into 5 stages based on GFR, with additional
classifications for albuminuria (A1, A2, A3). These classifications help predict disease progression.'

As of now, there are around 47,987 patients receiving kidney replacement therapy in
Thailand, and the numbers continue to rise." Alongside standard clinical treatments for CKD, patient
education, lifestyle changes, nutritional counseling, and avoiding kidney-harming medications like
NSAIDs have shown to improve patient preparedness for kidney replacement therapy, reducing
hospitalization rates and mortality.>®

A study on patients with CKD stages 3 and 4 at Takfa Hospital’s CKD clinic found that
after one-year, average serum creatinine levels decreased (mean difference 0.04; 95% Cl 0.02 to
0.07; P<0.001), and the estimated GFR (eGFR) increased (mean difference -1.39; 95% C| -2.11 to
-0.67; P<0.001) significantly. The rate of eGFR decline was less than 4 ml/min/1.73 m2 per year
in 82.4% of patients, with disease progression remaining stable in 89.8%, improving in 8.3%, and
worsening in only 2%. This suggests that attending a CKD clinic can effectively slow kidney disease

progression.*
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Another study on early-stage CKD patients who participated in a nursing and education
support program showed that post-intervention, the experimental group had significantly higher
self-care knowledge and self-care behavior scores compared to pre-intervention and the control
group at 6- and 10-weeks post-intervention.’

Early screening and diagnosis of CKD, followed by counseling, lifestyle modification, and
appropriate treatment, are crucial for slowing the progression of kidney disease and improving
patient outcomes (Figurel).

Figure 1: Conceptual Framework and Research Process

The patients diagnosed as

chronic kidney disease
*  Declined trends of eGFR
Attended to nutritional )
*  Declined trends of
CCRREl PR blood pressure
*  Gender
¢ Chaneine Decision of
* Age ( . nform the stages of chronic kidney
Treatment
*  BMI disease
*  Co-morbid diseases (DM, *  Nutritional counseling
HT, DLP) *  Lifestyle modification
*  Medication (ACEi, ARB, ¢ Avoid kidney-harming medication
MNSAIDS) *  Educational video on renal replacement
therapy.
Follow up

Operational Definitions: Chronic Kidney Disease is a condition characterized by kidney
tissue damage, which can be identified by:

1) Indirect markers such as proteinuria, abnormal urine sediment, or abnormalities from
imaging studies.

2) A reduced Glomerular Filtration Rate (GFR) of less than 60 ml/min/1.73 m2 for more
than 3 months.
Stages of CKD based on GFR:
CKD is classified into 5 stages according to the kidney’s filtration rate:

Stage 1: eGFR > 90 ml/min/1.73 m 2— There is kidney abnormality (e.g., protein leakage
in urine), but the filtration rate is normal.

Stage 2: eGFR 60-89 ml/min/1.73 m2 — There is kidney abnormality (e.g., proteinuria),
with a slight decrease in filtration rate.

Stage 3a: eGFR 45-59 ml/min/1.73 m? —Mild to moderate decrease in filtration rate.

Stage 3b: eGFR 30-44 ml/min/1.73 m2 — Moderate to severe decrease in filtration rate.
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Stage 4: eGFR 15-29 ml/min/1.73 m2 —Severe reduction in filtration rate.
Stage 5: eGFR < 15 ml/min/1.73 m2? — End-stage renal disease (ESRD).
CKD stages based on albuminuria:
Albuminuria, indicating protein in urine, is classified into 3 stages:
Al: Albumin < 30 mg/g or < 3 mg/mmol.
A2: Albumin 30-300 mg/g or 3-30 mg/mmol.
A3: Albumin > 300 mg/g or > 30 mg/mmol.

Methods

This study is an analytical observational study using a retrospective cohort design. It
aims to evaluate the effect of a pre-kidney replacement therapy nutritional program on disease
progression, blood pressure changes, and treatment decision-making in chronic kidney disease
(CKD) patients.

The target population includes patients diagnosed with CKD who received outpatient care
at Tha Luang Hospital, Lopburi Province, and attended the nutrition clinic or received nutritional
counseling between January 2022 and September 15, 2024. Data collection will commence following
ethical approval from the Institutional Review Board of the Royal Thai Army Medical Department.
Inclusion Criteria:

1. Patients registered at Tha Luang Hospital

2. Diagnosed with chronic kidney disease (CKD)

3. Received nutritional counseling or attended the hospital’s nutrition clinic

4. Aged 18 years or older
Exclusion Criteria:

1. Patients who died or were lost to follow-up during the study period

2. Pregnant individuals

There will be no group allocation. All eligible patients will be included, and data will be
retrieved retrospectively from the hospital database using anonymized patient codes to ensure
confidentiality. The data collected will include estimated glomerular filtration rate (eGFR), urinary
protein, blood pressure, blood glucose, and lipid profiles. These values will be extracted at 3- and

6-months prior to receiving nutritional counseling and at 3- and 6-months postcounseling (Figure2).
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Figure 2: Participant Flow
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Outcome Measurements:

Primary Outcome: The rate of progression of chronic kidney disease, assessed by the change
in eGFR over time.

Secondary Outcomes: (1) Change in blood pressure before and after program participation;
and (2) Change in patients’ treatment decision-making regarding renal replacement therapy
following nutritional counseling.

Statistical Analysis:

Data will be analyzed using STATA statistical software. Descriptive statistics will be used to
summarize patient characteristics and clinical variables, including frequency, percentage, mean,
standard deviation, minimum, and maximum values. For analytical statistics, the following methods
will be applied: Chi-square test will be used to assess associations between categorical variables.
Paired t-test will be employed to compare continuous variables such as slomerular filtration rate
(eGFR) and blood pressure before and after participation in the pre-dialysis nutrition program.
Additionally, an Interrupted Time Series (ITS) analysis will be conducted to evaluate changes in
the trend and level of eGFR and blood pressure across specified time points (12, 6, and 3 months
before vs. 3, 6, and 12 months after program participation). The TS analysis will be performed

using a multivariable multilevel mixed-effects linear regression model.
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To adjust for potential confounding factors, the multivariable model will include the following
covariates:

age, sex, stage of CKD, alcohol consumption, smoking status, use of ACE inhibitors (ACEi),
angiotensin receptor blockers (ARBs), and nonsteroidal anti-inflammatory drugs (NSAIDs), as well
as presence of type 2 diabetes mellitus (T2DM), dyslipidemia, hypertension, and body mass index
(BMI). Model results will be reported as estimated coefficients, 95% confidence intervals (Cls), and
p-values, with statistical significance set at p < 0.05.
Results

The majority of the sample group were female, accounting for 66.23% of the total
sample, with an average age of 71.17+£12.49 years. Most participants, 88.31%, were covered by the
Universal Health Coverage Scheme. The average body mass index (BMI) was 24.67+4.71 kg/m?2,
with the majority falling in the BMI range of 18.5-22.9 kg/m2. Most of the sample group did not
smoke or consume alcohol, accounting for 87.01% and 89.61%, respectively (Tablel). Before
joining the kidney replacement therapy program, the majority of the sample group, 58.44%, were
in stage 4 chronic kidney disease. The most common comorbidities were diabetes, dyslipidemia,
and hypertension, accounting for 42.86%. Additionally, most of the participants declined the use
of ACEi, ARB, and NSAIDs medications, with 58.44% opting out.

Table 1: Demographic Data of Sample Population

n (96)

Data

Male 26 (33.77)

Female 51 (66.23)
Age

Min - Max 28 - 96

Meanz5D 71171249

18-49 3 (3.90)

50-59 9(11.69)

60-69 25(32.47)

70-79 19 (24.68)

80-89 16 (20.78)

90-99 5(6.49)
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Table 1: Demographic Data of Sample Population (cont.)

Health Coverage

Universal Coverage 68 (88.31))
Civil servant medical benefit 5(6.49)
Social Security 3(3.9)
Self-Paid 1(1.3)

Body mass index (kg/m2)

Mean+5D 2467+ 471

< 18.5 5(6.49)
18.5 - 229 28 (36.36)
23.0-249 9(11.69)
250-299 26 (33.77)
> 30 9 (11.69)

Smoking

nonsmaoker 67 (87.01)
current smoker 3 (3.90)
ex-smoker 7(9.09)

Alcohol drinking

Newver 69 (89.61)
Used to drink 9(10.39)
CKD stage at beginning
stage 3B 8(10.39)
stage 4 45(58.44)
stage 5 24(31.17)

Underlying Disease

Only HT 9 (11.69)
T2DM & HT 12 (15.58)
DLP & HT 21(27.27)
T2DM & DLP & HT 33 (42.86)
None of above 2(2.60)
Drug Use
Only NSAIDs 6 (7.79)
Only ARB 9 (11.69)
Only ACEi 13 (16.88)
NSAIDs & ARB 2 (2.60)
NSAIDs & ACEI 2 (2.60)
Nore of above 45 (58.44)
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The data were analyzed by using multilevel mixed-effects linear regression, adjusting for
age, gender, stage of chronic kidney disease, alcohol consumption, smoking, use of ACE inhibitors
(ACEi), angiotensin Il receptor blockers (ARB), NSAIDs, diabetes, dyslipidemia, hypertension, and
body mass index (BMI) through standardized regression. It was found that the rate of change in the
glomerular filtration rate (GFR) decreased after participating in the pre-renal replacement therapy
program. The GFR change before entering the program declined by 3.765 + 0.355 mL/min/3 months/
person, while the GFR change after participating in the program decreased by 1.894 + 0.176 mL/
min/3 months/person. This reduction in GFR after program participation was statistically significant
(p < 0.001) (Table2).

Table 2: Comparison of the Rate of Change in Kidney Filtration Rate and Blood Pressure Before

and After Participation in the Pre-Renal Replacement Therapy Program in Chronic Kidney Disease

Patients
Crude Adjusted*
Coefficient p-value 959 Cl Coefficient p-value 95% ClI
Trend of eGFR (mL/min/3 months/person)
Before intervention -3.7685 <0.001 -4.461, -3.069 -3.757 <0.001 -4.452, -3.061
During intervention -1.901 <0.001 -2.247 -1.555 -1.894 <0.001 -2.240, -1.550
Trend of Systolic Blood Pressure
(mmHg/3 months/person)
Before intervention 0.0591 0.937 -1.410, 1.528 0.064 0.932 -1.405, 1.533
During intervention 0.338 0.364 -0.391, 1.068 0.342 0.358 -0.387, 1.072
Trend of Diastolic Blood Pressure
(mmHg/3 months/person)
Before intervention 0.080 0.86 -0.809, 0.969 0.096 0.832 -1.922, 0.984
During intervention 0.118 0.6 -0.323, 0.560 0131 0.559 -0.310, 0.572

*Adjusted for age, sex, CKD stage, alcohol drinking, smoking, ACEi use, ARB use, NSAIDs use, TZDM, Dyslipidemia,
Hypertension, BMI

For the rate of change in systolic and diastolic blood pressure, after adjusting for the same
factors, the systolic blood pressure change increased from 0.064 mmHg/3 months/person to 0.342
mmHg/3 months/person, and diastolic blood pressure change increased from 0.096 mmHg/3
months/person to 0.131 mmHg/3 months/person. However, these changes in both systolic and
diastolic blood pressure were not statistically significant (p-values 0.932, 0.385, 0.832, and 0.559,
respectively).

Focusing on slowing disease progression in chronic kidney disease (CKD) patients at a
community hospitalin central Thailand, it can be observed that the dashed line on the left, represent-
ing the period before joining the program, has a steeper slope compared to the solid line on the right,

which represents the period after participating in the program. This suggests a slower rate of kidney
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function decline post-program participation. The gray shaded area in the chart represents the
95% confidence interval, indicating the range within which the true trend is likely to fall (Figue3).
Figure 3: The line chart comparing the trend in the rate of change of the estimated glomerular
filtration rate (eGFR) at 12, 6, and 3 months before, and 3, 6, and 12 months after participating in

the pre-renal replacement therapy program.

@7 ...... Before intervention
During intervention
<
E
-
E 30-
c
[
&}
@
D -
T T T T T T T
-12 -6 -3 0 3 6 12
Time (Visit)

The majority of the sample group, before participating in the program accounting for 53.25%,
opted for conservative treatment approaches. After receiving educational information on renal
replacement therapy, 6.5% of the participants changed their decision from conservative treatment
to opting for renal replacement therapy (Table3).

Table 3: The decision-making process regarding treatment options for chronic kidney disease (CKD)

patients, both before and after participating in the pre-renal replacement therapy program.

n (%)
Pre-RRT decision of treatment
Conservative 41(53.25)
Undecided 36 (46.75)
Post-RRT decision of treatment
Conservative 40 (51.95)
Hemodialysis 3 (3.90)
Peritoneal dialysis 2(2.60)
Undecided 32 (41.56)

Royal Thai Army Medical Journal Vol. 78 No. 2 April-June 2025



Effectiveness of Pre-renal Replacement Therapy Program 167

Discussion

This research demonstrates that the rate of change in glomerular filtration rate (GFR) before
and after participation in the pre-renal replacement therapy program to slow the progression of
chronic kidney disease (CKD) showed a statistically significant decrease after joining the program.
This result is consistent with research on the slowing of kidney deterioration in CKD patients in
stages 3 and 4 at the Chronic Kidney Disease Clinic at Takfa Hospital, which found that after one
year of attending the clinic, kidney deterioration could be delayed'. This indicates the effectiveness
of participating in the pre-renal replacement therapy program for CKD patients, as well as the
benefits of joining the program in other aspects, such as providing education on renal replacement
therapy, which led some participants to change their treatment decision to opt for renal replacement
therapy.

The components of the pre-renal replacement therapy program such as notifying the stage
of the disease, providing nutritional guidance, watching educational videos about kidney disease,
self-care and treatment guidance, educational documents and teaching materials, and monitoring
treatment through online discussion groups—contributed to the rate of change in GFR, which may
have varied effects. However, the study found no statistically significant changes in blood pressure
before and after joining the pre-renal replacement therapy program, which could be influenced
by other factors affecting blood pressure, such as strict adherence to prescribed medication, daily
lifestyle habits, and stress.

Despite the limitations inherent to its retrospective cohort design, this study provides
important preliminary evidence supporting the implementation of pre-RRT programs. Future
prospective studies, particularly randomized controlled trials, are recommended to validate these
findings, identify program components most strongly associated with improved renal outcomes,
and further elucidate patient-level factors influencing treatment decisions.

Recommendations: first this research indicates the effectiveness and benefits of participating
in the pre-renal replacement therapy program for chronic kidney disease (CKD) patients. Therefore,
promoting such programs in community hospitals will be increasingly beneficial to patients,
particularly those with CKD. Second, early participation inthe pre-renal replacement therapy program
for patients with early-stage CKD will help slow kidney deterioration, prolonging the need for renal
replacement therapy, reducing complications, and improving the quality of life for patients. Third, in
community hospitals with limited medical resources, introducing a pre-renal replacement therapy
program that includes nutritional counseling and renal replacement therapy education through
supplementary learning materials is an effective method to help slow disease progression and is
feasible at the community hospital level. Fourth, a patient monitoring system enables continuous

follow-up on treatment, where the rate of change in GFR serves as an indicator of disease prognosis
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and guides appropriate treatment options for patients. Fifth, an improved patient data recording
system for those participating in the pre-renal replacement therapy program, such as electronic
records, enhances efficiency. Lastly, further studies are needed on the components of the pre-renal
replacement therapy program that affect GFR, the relationship between GFR and blood pressure,

and the reasons or factors that lead patients to change their treatment choices.

Conclusion

The participation in a pre-renal replacement therapy (pre-RRT) nutritional and educational
program is associated with a statistically significant reduction in the rate of glomerular filtration
rate (GFR) decline among patients with chronic kidney disease (CKD). The findings support the
effectiveness of such programs in slowing disease progression, particularly in patients with stage 3
and 4 CKD. Although changes in systolic and diastolic blood pressure were observed, they did not
reach statistical significance, suggesting the need for further investigation into factors influencing
blood pressure in this population. In addition to clinical outcomes, the study also highlights the
impact of pre-RRT education on treatment decision-making, with a subset of patients opting for
renal replacement therapy after receiving targeted information. These findings suggest the value
of structured, multidisciplinary interventions, especially in resource-limited community hospital

settings where integrated care strategies can be feasibly implemented to support CKD management.
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Incidence Rate and Associated Factors of Osteoporotic
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Abstract

Background: Osteoporotic fractures are a significant health concern in patients with type 2 diabetes
mellitus (T2DM), who exhibit a higher fracture risk despite increased bone mineral density. This paradox
is attributed to compromised bone quality and diabetes-related complications. In Thailand, especially in
rural settings, data remain limited. This study aims to investigate the incidence and associated factors of
osteoporotic fractures in T2DM patients at Khoksamrong Hospital, Lopburi Province, Thailand.

Methods: This research is a quantitative study conducted through a retrospective cohort
study design, analyzing medical records of outpatients, inpatients, and chronic disease clinic patients at
Khoksamrong Hospital from 2019 to 2024. The study aims to examine factors associated with osteoporotic
fractures in T2DM patients at Khoksamrong Hospital, Khoksamrong District, Lopburi Province, Thailand.

Results: This study included 67.63% male patients. Over half were aged 265 years (53.73%).
Obesity grades 1 and 2 accounted for 29.36% and 16% of participants, respectively. The most
common fracture site was the hip (40.5%), followed by the radius (23.3%), ribs (20.7%), ankle (9.5%),
vertebrae (3.4%), and humerus (2.6%). Females had a higher fracture rate (8.10%) than males (4.65%),
and patients >65 years had a higher fracture rate (8.06%) than those <65 years (5.72%). Underweight
patients showed the highest fracture rate (9.65%). Significant risk factors for osteoporotic fractures
included uncontrolled fasting blood glucose (adjusted IRR = 2.02; 95% Cl: 1.37-2.96; p < 0.002), fall
history (IRR = 2.15; p < 0.001), hypertension (IRR = 2.72; p < 0.001), and dyslipidemia (IRR = 2.09; p
= 0.004). CKD showed a non-significant trend (IRR = 1.86; p = 0.077). No significant associations were
observed for sex, age, smoking, alcohol use, BMI, or HbAlc control after adjustment.

Conclusion: Osteoporotic fracture risk among T2DM patients is significantly associated
with poor glycemic control, fall history, hypertension, and dyslipidemia. Early identification and

management of these modifiable factors are crucial to reducing fracture risk in this population.
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Introduction

Osteoporotic fractures are a major global health issue, especially among patients with
type 2 diabetes mellitus (T2DM). Although T2DM is associated with higher bone mineral density
(BMD), this does not reduce the increased fracture risk, as T2DM patients have a 1.3 to 2 times
higher fracture risk compared to the general population. Studies have shown that various factors
contribute to this increased risk, including deteriorating bone quality, altered bone structure, and
complications from prolonged high blood glucose, such as neuropathy or retinopathy. Additionally,
the accumulation of advanced glycation end products (AGEs) in collagen and reduced osteoblast
function make bones more fragile in this patient group.

In Thailand, the incidence of T2DM is continuously rising due to an aging population and
lifestyle changes, which increases the burden of osteoporosis and fracture-related issues. However,
data on the incidence and factors associated with osteoporotic fractures among T2DM patients
in rural areas, such as Khoksamrong District, remains insufficient. This lack of local data makes it
difficult to develop effective,

Studying the epidemiology of osteoporotic fractures among T2DM patients, especially in
under-researched rural areas, is crucial for improving patient health. Identifying modifiable factors,
such as blood glucose control, diabetes duration, and associated complications, can help create
effective prevention strategies to reduce the risk of osteoporotic fractures and improve patient quality
of life. This study aims to address this gap by examining the incidence and factors associated with
osteoporotic fractures among T2DM patients at Khoksamrong Hospital, Lopburi Province, Thailand.
Methods
Study design

This research is a quantitative study conducted through a retrospective cohort study
design, analyzing medical records of outpatients, inpatients, and chronic disease clinic patients
at Khok Samrong Hospital from 2019 to 2024. The study aims to examine factors associated with
osteoporotic fractures in T2DM patients at Khoksamrong Hospital, Khoksamrong District, Lopburi
Province, Thailand.

Participants and Setting

The inclusion criteria for research participants are as follows: Patients diagnosed with type
2 diabetes mellitus (T2DM), defined by an FBG >126 mg% or HbA1C >6.5, and receiving treatment
at the general outpatient clinic, NCD outpatient clinic, or inpatient ward at Khoksamrong Hospital.
The exclusion criteria include individuals who are foreign nationals, pregnant individuals, individuals
with a history of non-traumatic fractures, individuals with a history of fractures due to accidents, and
individuals with a history of medication that affects bone metabolism, such as bisphosphonates,

raloxifene, strontium ranelate, and glucocorticoids.
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Sample Size Estimation
From “Prevalence and Factors Affecting First and Recurrent Hip Fracture in the Elderly: A
Retrospective Study from Inpatients at Thammasat University Hospital (2020)”, the prevalence of
fracture is 88%.
if Z=1.96,P=0.88, 1-P=0.12, and e =0.05
P is the population size
e is the margin of error
Give
P = 0.88 (The prevalence of fracture)
e = 5% of P; 0.05 x 0.88 = 0.044
95% Cl; Z = 1.96
The sample size will be 89 people
Study Outcome Measurements
The incidence rate and associated factors of osteoporotic fractures in Type 2 Diabetes
Mellitus Patients will be analyzed. Data will be collected from the Khoksamrong Hospital database
covering the period from 2019 to 2024
Data Analysis
Data obtained from the Khoksamrong Hospital database will be organized into a table
format suitable for statistical analysis using STATA 17.0. The data will be analyzed using descriptive
statistics to summarize frequencies and calculate percentages of demographic characteristics of
the sample group. This will include:
Descriptive statistics to present general population data, including counts and percentages.
Calculation of the incidence of osteoporotic fractures.
Poisson regression analysis will be employed, with a confidence level of 95% (95%
confidence interval) and a p-value threshold of <0.05 for statistical significance.
Table 1. Demographic Data of T2DM Patients in This Study

Mo. of enrolled
Characteristics

n (%)
Gender
Male 1124 (67.63%)
Female 538 (32.37%)
Age (years)
< 65 TED (46 27%)
z 65 893 (53.73%)
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Table 1. Demographic Data of T2DM Patients in This Study (cont.)

Characteristics

Mo. of enrolled

n (%)

BMI (kg/m2)

< 18.5 (Underweight) 114 (6.86%)

18.5 - 22.9 (Mormal) 489 (29.42%)

23.0 - 24.9 (Overweight) 305 (18.35%)

25.0 - 29.9 (Obesity 1) 488 (29.36%)

> 30.0 (Obesity 2) 266 (16.00%)
Site of Fracture

Hip Fracture 47 (40.5%)

Ankle Fracture 11 (9.5%)

Radius Fracture 27 (23.3%)

Humerus Fracture 3 (2.6%4)

Ribs Fracture 24 (20.7%)

Vertebrae Fracture 4 (3.49)
Smoking Status

Smoking 112 (6.98%)

Mon-5moking

Drinking Status

Drinking

1492 (93.02%)

122 (7.61%)

Mon-Drinking 1482 (92.39%)

Result

This study enrolled a higher percentage of male patients (67.63%) compared to females
(32.37%). Nearly half of the patients are younger than 65 (46.27%), indicating a substantial proportion
of the population that is not elderly. The remaining more than half of the patients are 65 years or
older (53.73%), which reflects the typical age distribution in T2DM, as it is more commmon among
older individuals. A small percentage of patients are underweight (6.86%), which could suggest other
health conditions or a possible consequence of diabetes complications. A significant proportion
had normal body weight (29.42%), suggesting that not all T2DM patients are overweight or obese.
A smaller group is classified as overweight (18.35%). About 29.36% of the patients are classified as
obese (grade 1), which is a significant percentage given the correlation between obesity and T2DM,
and 16% of the patients are severely obese (grade 2), highlighting obesity as a major risk factor for
T2DM. The most common site of fracture in this study was the hip (40.5%), which is common in
elderly individuals, especially those with T2DM who may have weakened bones due to complications
like osteopenia or osteoporosis. Ankle Fracture (9.5%), Radius Fracture (23.3%), Ribs Fracture (20.7%):
These fractures are less common but still significant, as bone health is a major concern in patients
with T2DM. Humerus Fracture (2.6%), Vertebrae Fracture (3.4%): These fractures are less frequent

in the study population but still contribute to the overall fracture burden.
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Among the study participants, females had a higher fracture rate (8.10%) compared to
males (4.65%). This suggests that females with T2DM may have an increased risk of developing
osteoporotic fractures compared to males. Older patients (265 years) showed a higher fracture
rate (8.06%) compared to younger patients (<65 years), who had a fracture rate of 5.72%. This
demonstrates that age is a significant factor in fracture risk for T2DM patients, with older individuals
being at higher risk for osteoporotic fractures. Underweight patients (BMI <18.5) had the highest
fracture rate (9.65%), followed by those with normal weight (18.5-22.9, 7.77%) and overweight
(23.0-24.9, 8.52%) patients. Patients classified as Obesity 1 (25.0-29.9) and Obesity 2 (>30.0) had
lower fracture rates (5.94% and 4.51%, respectively).

Crude IRR for females is 1.73 (95% Cl: 0.57-0.89), suggesting that females may have a higher
risk of osteoporotic fractures compared to males, with a statistically significant p-value of 0.009.
However, after adjusting for other variables, the adjusted IRR of 0.85 (95% Cl: 0.48-1.49) shows no
significant difference between males and females (p = 0.566). Crude IRR for Obesity 2 (BMI >30) is
0.58 (95% Cl: 0.30-1.10), suggesting lower fracture risk in this group. The adjusted IRR for Obesity
2is 0.87 (95% Cl: 0.44-1.74), showing no significant risk difference after adjusting for confounders
(p = 0.699). For Obesity 1 (BMI 25-29.9), Overweight (BMI 23-24.9), and Normal weight (BMI 18.5-
22.9), no significant difference was observed in fracture risk (adjusted IRRs ranging from 1.16 to
1.47). For patients 65 years, the crude IRR is 1.42 (95% Cl: 0.96-2.12), indicating a trend toward
higher fracture risk in older individuals. However, after adjustment, the adjusted IRR is 0.96 (95%
Cl: 0.63-1.47), suggesting that age does not significantly influence fracture risk once other factors
are accounted for (p = 0.846). Smoking does not show a significant association with fractures,
with both crude IRR (1.25) and adjusted IRR (1.10) being non-significant (p = 0.702 and p = 0.836,
respectively). Alcohol consumption also does not have a significant association with fractures,
with crude IRR of 1.54 (95% Cl: 0.79-2.75) and adjusted IRR of 1.23 (95% Cl: 0.56-2.70) showing
no significance (p = 0.158 and p = 0.614, respectively). FBG control (well-controlled vs. poorly
controlled) shows a statistically significant association with fracture risk, with an adjusted IRR of 2.02
(95% Cl: 1.37-2.96) and a p-value of <0.002. HbAlc control shows no significant association, with
adjusted IRR of 0.98 (95% Cl: 0.50-1.89) and a p-value of 0.944. Fall history and Hypertension (HT)
are both significantly associated with fracture risk, with adjusted IRRs of 2.15 (95% Cl: 1.31-4.16)
and 2.72 (95% Cl: 1.54-4.78), respectively, both showing p-values <0.001. Dyslipidemia (DLP) and
chronic kidney disease (CKD) also show significant associations with fracture risk, with adjusted
IRR for DLP at 2.09 (95% Cl: 1.26-3.48, p = 0.004) and CKD at 1.86 (95% Cl: 0.93-3.69, p = 0.077)

(non-significant after adjustment).
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Discussion

For glycemic control and fracture risk, the finding that poor FBG control is associated with a
significantly higher fracture risk is consistent with previous studies that suggest hyperglycemia can
lead to bone fragility in T2DM patients. High glucose levels may impair bone mineralization and
increase the risk of falls, thus contributing to fractures. However, HbA1c control was not significantly
associated with fracture risk in this study, which may suggest that fasting slucose might be a more
immediate and direct influence on bone health than longer-term glycemic control markers. This
requires further investigation to clarify the relationship between glucose management and fracture
prevention.

For T2DM complications as risk factors, the study revealed that hypertension, dyslipidemia,
and a history of falls were strongly linked to fracture risk. Hypertension and dyslipidemia may
contribute to vascular changes and bone metabolism disturbances, which could impair bone
health and increase the likelihood of fractures. The high association between a history of falls and
fracture risk further emphasizes the need for fall prevention strategies in T2DM patients. Falls can
directly lead to fractures, especially in individuals with compromised bone health due to diabetes.

For BMI and bone health, the inverse relationship between BMI and fracture risk, particularly
in obese individuals, is interesting. While obesity is generally associated with a higher risk of
osteoporosis due to its impact on bone density and hormonal balance, the mechanical loading
of bones in obese patients may provide some protective effect against fractures. However,
obesity also brings a host of other health issues, such as inflammation and metabolic dysfunction,
which require careful management. Further studies are needed to better understand the complex
relationship between BMI and bone health, especially in T2DM patients.

Table 2. Relationship of Each Variable of T2DM with Osteoporotic Fracture

Fracture Mon fracture
Characteristics o (%) o (%)
Gender
Iale 25 (4.65%) 513 (95.35%)
Fermnale 91 (8.10%) 1033 (91.90%)
Age (years)
<65 44 (5.72%) 725 (94.28%)
=65 72 (8.06%) 821 (91.94%)
BMI (kg/m?)
< 18.5 (Underweight) 11 (9.65%) 103 (90.35%)
18.5 - 22.9 (Mormal) 38 (7.77%) 451 (92.23%)
23.0 - 24.9 (Overweight) 26 (8.529) 279 (91.48%)
250 - 29.9 (Obesity 1) 29 (5.949%) 459 (94.06%)
> 30.0 (Obesity 2) 12 (4.51%) 254 (95.49%)
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Table 3. Associated Factors of Osteoporotic Fracture in T2DM Patients in This Study
IR
Number of Person-Years Crude IRR Adjusted IRR p-
Factor (Fractures/Person-Years
Patients (x10%) (95% ClI) (95% Cl) value
x10%)
Gender
Male 25 25 098 057 (0.35-0.89) 0009 085(0.48-1.49) 0566
Fernale 91 53 173 1
Age Group (years)
<65 ag 42 17.22 1 1
265 7z 36 12.11 142 (0.96-2.12) 0.064 096 (0.63-1.47) 0.844
BMI Group
< 18.5 (Undenweight) 11 0.5 9465 1.00(0.30-1.10)  0.097 087 (044-1.74) 0.699
18.5 - 22.9 (Normal) 38 207 77 1.00(0.47-1.24) 0282 1.16(0.68-1.98) 0.583
230 - 24.9 (Overweight) 26 1.65 852 111 (0.67-1.82) 0687 147 (086-252) 0.155
25.0 - 29.9 (Obesity 1) 29 183 5.94 1 1.00 (0.6d-2.46) 0.016
> 30.0 (Obesity 2) 12 1.26 4.51 1.26 (0.64-2.66) 0507 253(1.19-539) 0.016
Smoking status
Smoking 10 0.5 1.89 1.25(0.50-2.22) 0702 1.10(0.45-2.69) 0.836
Non-Smoking 106 7 15 1
Alcohol status
Drinking 13 0.5 2.27 154 (0.79-2.75) 0.158 1.23(0.56-2.70) 0.614
Non-Drinking 103 6.9 1.48 1
FBG Control
well 63 55 114 1 1
Poar 53 23 231 2.02(1.37-296) <0.002 1.09(0.72-1.65) 0.668
HbA1C Control
Well 13 0.9 1.35 1 1
Foaor 103 58 1.5 1.11(0.62-2.15) 0.754 098 (0.50-1.89) 0.944
T2DM Complications
Fall
Yes 76 2.22 0.34 1.04 (0.69-1.56) 0.867 2.15(1.31-4.16) <0.001
No a0 1.21 0.32 1
HT (Hypertension)
Yes 62 1.76 0.35 1.09(0.74-1.60) 0.641 2.72(1.54-4.78) <0.001
No 54 167 0.32 1
DLP (Dyslipidemia)
Yes a1 1.24 0.32 0.96 (0.64-1.43) 0.853 2.09 (1.26-3.48) 0.004
No 75 2.19 0.34 1
CKD (chronic kidney
disease)
Yes 19 0.57 0.32 0.97 (0.56-1.60) 0.931 1.86 (0.93-3.69) 0.077
No 97 2.86 0.33 1
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For sex, age, smoking, and alcohol, the lack of significant association between sex, age,
smoking, and alcohol consumption in this study is notable, as these factors are often considered
key contributors to osteoporosis and fracture risk in the general population. However, the
influence of age and sex may be mitigated by other T2DM-specific factors, such as glycemic control
and comorbidities. The finding that smoking and alcohol consumption did not significantly
affect fracture risk in this cohort may be attributed to the fact that other factors (e.g., poor glycemic
control or T2DM complications) overshadow the impact of these lifestyle factors. However,
smoking and alcohol consumption remain important risk factors for general health and should still
be addressed as part of an overall health management plan.

Limitations

Other factors that could be used to assess risk cannot be appropriately provided in
this context, such as bone mineral density (BMD), vitamin D2 levels, and osteopenia diagnosis.
Additionally, fasting blood glucose (FBG) and hemoglobin A1C (HbA1C) levels in patients with type
2 diabetes mellitus (T2DM) are not measured at every hospital visit.

Further research recommendations

The study results highlicht multiple avenues for future research. For example, studies on
the impact of bone density maintenance could analyze the effects of medication, or vitamin D
and calcium supplementation, in T2DM patients to see if they can reduce fracture risk. Research
could also explore the relationship between metabolic factors and fracture risk by studying the
association between long-term controlled HbA1C levels and fracture risk, to assess whether strict
glycemic control reduces the risk of osteoporosis, A prospective cohort study could be conducted
for further data collection by following a population group over time, with continuous FBG and
HbA1C measurements, to analyze long-term impacts. These studies would contribute to the
development of more effective prevention and treatment methods to reduce fracture risk in T2DM
patients and improve the health of this population in the long term.

Implication

Studies have found that sex, smoking, and fasting blood glucose (FBG) levels should be
considered in type 2 diabetes mellitus (T2DM) patients due to their association with osteoporotic
fractures, which may lead to burdens in daily life. T2DM patients with complications should pay
special attention to cardiovascular complications and fracture risks, as indicated by various studies.
This suggests that Khoksamrong Hospital should consider which type of blood glucose monitoring
would be more beneficial for managing T2DM patients in terms of preventing long-term

complications.
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Conclusion

In conclusion, this study underscores the importance of tight glycemic control, managing
T2DM complications, and monitoring BMI in reducing the risk of osteoporotic fractures in T2DM
patients. Age, sex, smoking, and alcohol consumption did not significantly contribute to fracture
risk once other variables were adjusted for, suggesting that other factors are more influential in
this specific population. These findings provide valuable insights for clinicians aiming to reduce
fracture risk and improve the overall management of T2DM patients.
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UNAUNLIU
AMNSIFINY1VI1SAVDINLEUINNNANASEND
(Radiological features of crystal Induced arthropathy)

nanT 3ezunTIvy
NeITIaNTIU 15N IVIANTZUINYNG] Uae NIATYITITTNGT INIFLUNNYITHTNTLUINNG ]

uni1 (Introduction)

Tsadedniauannudna3asa (Crystal induced arthropathy/arthritis)! Wunmefiddndesiiu
Fodldsunmidadefiuiug waznmdd@ineldduniunumddy eflsssyuazuenlsalunguiloon
nnlsadodnauiindu  lnsodudnvuzamzivsnglunmeness nionsasaniadsding1du o
FagsunnmAtefemedidnwezmsnsianananmseanailudelnens: MsAnwuasrhanudile
asaivedlsalunguiitadudsihudulunslinitadoudiinefindennesdosniay dwsuammuesse
Jodniauannanasana (Crystal induced arthropathy/arthritis) 1nnMsavaNTeanasadaluiede
soute daneliiAnnisdniauuarernisuindood1egunss nulsailuszneudaelsaiinuldves wu
lsadedniauannlsainig (Gouty arthritis), lsadedni@uainndnuaadeulnlsvean wislsanfiieu
(Calcium pyrophosphate deposition disease/ CPPD %38 Pseudogout), kaz lsatasniauannuan
whadeulansondeynilng (Hydroxyapatite deposition disease w3 HADD) unaaiiaznaiaiudis
ndadelsadedniauanuanasanalasldninmnies@ine,

IVAITUNNENUITUN. 2568;78(2):181-92.

lasusuaUy 02 wgwniau 2568  unlyumaiu 19 dguigu 2568  uasdium 23 dguigu 2568
Ao suatuinge Aan SeruiaTIzy NeSianTsy 1IN IUIANTZNNNNGT kA NIATVITITING) TNENUUNNYMITATNTZIINING )
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182 nan1 I3LLUATIEN

Isadadniaduainlsanig (Gouty arthritis)

Tsadedniauanlsang (Gouty arthritis) Wulsadedniauiifidnuazanizannisavauveandn
in&degLsn (Monosodium urate crystals) Tudesiouazileidesoutng Lﬁmﬁmﬁlas’wmaﬁasﬁummg’%ﬂiu
{Fongs (Hyperuricemia) FahlsiAnn1snnnznouvewanindogisaludese wasuinunszgneeuiade
(Hyaline cartilage)’ nsazauvasndnmarinssduliifinnissniauuasyinligvasionnisuinguuss
Aeundu van wae wardeuluuinadereiildfuransevu Tnsamefinssnauiidelauiiudiin
(1st Metatarsophalangeal joint/ Podagra) %aﬂuﬁ%mﬂﬂﬁwuléjﬂaaﬁqﬂ yonandelaudriugin
Hamuvaniitenszanuvi (Tarsometatarsal/Lisfranc joint), Foui (Ankle) 111 (Knee) uananiidamulsd
Foihilo (Interphalangeal joint) Lazdeoron (Elbow)

2 sneeaiinvasdesnaululsanid’

Josnaululsainid wuslaeendu 3 sze loun

1. szavdesniaudsunduainisanid (Acute gsouty arthritis) TuszezSuusnvealsanid finas
Aafidaweanieassisaiuda (Monoarticular w3e Oligoarticular) lsanddniAnfidesovesUasszenad
verunsow Tnsaniziidelauiavusdivindeusn (1 Metatarsophalangeal joint), ToIENINNTLANYI
(Intertarsal joints), 981%11 (Talocrural joint) wag v (Tibiofemoral joint) Folaviiausoin Wusums
fnuuesfigelunisGuinlsn uaveafinmsiudsuuvastugiaelsanidia 75-00% dnusiumisdu
Loun nsgniauvenseandunds, Yeaglnn, Yalua vise Tedenszgniunukaznszanilensiu (Sacroiliac
joint) wiildlaivesuagsinAamylulsaiduinuiu madudusazanusuusweslsatesnaudeundy
MnlsAnIdinAnegTuLsIkarTInG 91nsnsadin o1ardetudedniauainnisinde (Septic
arthritis) fitheaziiennsuan Vi uaznaliu melunaliidile wareradueglsnuvans fufsanedua

2. 520EENINNIAEUTelsA (Interval phase of sout wie Intercritical gout) Fsiiliifionnis
nENNITENIEU DIREURIAvAeFeuivaned uasilainnisfidutestulpedldsunisinw
anstesnaunsaza ez iisresnauuiy inlestu wavanuluddosu 3 1n%u (Polyarticular)
Tuflgansiuiasewintenisiiduresiseaglianysal (ncomplete)

3. TsriniFesaniindnila (Chronic tophaceous gout) Tutseufiagiinssnwamensaginlu
Fongeiildna Uaslsannsduszanm 50% fe 60% Aivdngiunenddnrsenunmisdvesulnila
(Tophus) ualuflagiudnadanasegrunn niladadunisavauvosndnveandelululafouyn
(Monosodium urate) ﬁﬂwulut,?iaﬁ:wﬁa (Synovium) LLazﬂﬁzaﬂﬁ’mﬁaQ”L(;Tmz@ﬂéau (Subchondral bone)
LLasé’ﬂwulﬁﬂﬁasauﬁaaﬁsuaﬂmﬂ (Helix of the ear), Woieldfinvel uazidoidoiduvestoren ile Wh
v wazvansuvy nglnilaenaumngludnuvazdouuds suiliaiiae

uananideaunsoutaldidu 4 szeglaoifuszey agninginluiongalaglifionnis
(Asymptomatic hyperuricemia)* @snangauiiniiznsnginluidengadunauundeusnaondin
Tnglduamiormsvsedanaln o we wiaswdmunnnzinatuldluussnns Ussana 2.3% 59 17.6%
Tnelusuuiiuszana 20% aesimuluduislule (Renal calcul) violsaindideundu (Acute Gout)
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arunuaslsaindasiintuegeiifvddyidieanginniunarsedunanginluiBongsdu maAadily
yaduilaane (Urolithiasis) n13dniauvestoanimd videviaesesne iludyanatsveniumsiugeues
seozitlifionnisil

anwazn i lulsadesniduanninig (Radiographic features of gouty arthritis)®

AENTSE (Xray) vesterefildunansznuainisanid wudnwazianiziianansataslunis
Fade loun

1. Msdnnseuvesnszgn (Erosion) wilsludnwaziimutesdonisdnnsou/sanenszgniinan
nsazaNvamAnUaLndegsn asnsaiildvansiumislude Tnaameiiusnasuiwesde Uuxta/
Para-articular erosion) Saifudnuazianzuedlsainid mviaensegnlulsaindiniidnuauzaunlg
(Large/Macro-erosion) flvaudaiau (Well-defined) saudiveuudsiiinainuaaiBey (Sclerosis) wazsindl
dnwazianzie veuiiduiiuesnly (Overhanging edge) IuUInAMTINsANNIawManENTEgN Tesing
Mnmsvhanenszgrlulsadesniausunessfisnilvuinadn (Micro-erosion) laaudaegfiuinmuay
ogfiusnaveuYestanaiignyiiaty (Marginal erosion)

2. fioundetslnila (Tophus) wanvesindogsn (MSU) aunsaazasluileidosounasiefiu
JureuiiFenin Inila (Tophus) fiivanesdumisazEendn Wil (Tophi) SsfeunFetulnila (Tophus)
annsaiulddaaulunssenmied snazumngiiuanifinnumnuiu/fiued (Radiodense) IndiAsq
funsazanveaLnaiy Lavenanavie Annsou/vanenszgnileglndides

3. ladfinsiAsunlasestositawesdesie Uoint space preservation) lulsadasniauanlsanis
fosotilssunansenuinasnsdivesinwesderesyluszerEusuvedsa liesnwdnveandeyisn (MSU)
srlillgfinavhaneintelaense Jaunnssanlsadesnauiug fivesinwesdeseeinanategnisng:
INNIYNIINALVBINTEYNSOURITD

4. mwwumﬂiuﬂis@ﬂlﬁLﬂ?isjulwaa (Lack of periarticular osteopenia) Tulsatosniauain
lsALnIs ﬁﬂ%bjﬁmﬁLﬁmmimé*&muﬂaqmﬂwmLLu'uﬂss@ﬂsaU 9 Yome (Juxta-articular osteopenia)
Faunnseanlsadedniaugaimesd MnnunsanasesnamuLLYesnsTgnseu 9 dede dafnan
msdniaukagnziiviinadeninidssuinadefisniauiiintu (Hyperemia)

5. MIIAANTEYNVILBNNARUAR (Exuberant bone hyperostosis) iudnuwazdinulalsives ey
mashunthueafeuvdeUulylil (Tophi) Gsoraiivioliifinsianevesnsegnsmsnefls dnwvaziinuls
Ao NMIvuIveIveunsegn (Cortex) wastindidnwagldSey
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Ul 1 amdnelenasevnualuvinssuaginde (Right foot AP and Oblique view)® &nwais
nsdnnseuvesnsegnlnddouuurindn (Punched-out juxta-articular erosions) Aifanszgndwninia
uazfivh (1% and 5" Metatarsal heads) U%L’ngﬂﬁ’i% wiouveunszgniidusenuiiuyey (Overhanging
edges) udnwazianizaadlsand (Gout) Msuanveaiedosauuinamiesnsdadinunisdnnsou
(Bony erosion) uagnuaamuktufintunnenussuansiamsavauveswdninde lululudeuy s
(MSU crystal) 1uta/feulwlu (Tophi)

n15itadelsadedniauaintsanig se CT scan Ianulinazadnudinig lun1snsaaninis
dnnseu/vanensegn Lazn1IRTIININANNGoYIH tnelan1znisidinalla Dual-energy CT (DECT)’
flarlivaenionaisdanavasn idAnasedindgeansinaiiu (80 uaz 140 kvp) iledunmassyaluuina
Ferfilunamioudu wasiUTeuifisuauuansisuesnisannoundsi (Attenuation) s mizseda
Usznoutesianluniniaesyni vinldanunsauenuezesduszneumaaiiveaiedodiviinisaunuls
lnganizlunsalvadlsanid n1sldmatia DECT anansnyiglenuesseninnIsasauvaInaniniagisn
(Urate deposits) funaai@ennionsegnldfianunsonenndnindeyisn oonainussindu 4 leegradaiau
DECT Wumaluladifiusslemiorannlunsidedelsanduaginnunanisine

Ul 2 i CT scan flheiiinveeny 14 T ldunsidadeidu Renal hypoplasia with CKD
stage Ill $in17g Hypertension wag Hyperuricemia fo1n1suandaingis lavinn1sasialaenisiensgisd
ARLILDS laataniznsidinalla Dual-energy CT (DECT) uazivatia 3D Volume rendering lazvinnis
524 (Label) WA MSU crystal fediTiss wu MSU Crystal inzagmuuiuuinatnenszgnivhndnedive 1%
Tarsometatarsal/Lisfranc joint Auaudsumsnanle 1.74 gnuiadwudiuns gnastunimaiugie wag
PNANLONUITADUNANDTVOUTNEIY TUAINATINAN UEAS Bone window Ueaing1ewun1sdnnsou
YaansEgnUInAlNavaIuULIAN (Punched-out juxta-articular erosions) 3344 ANWAYYBIVBUNTZAN
fidusenuniuveu (Overhanging edges) wazluvisaniaulvila (Tophus) U'%L’quﬂﬂs%‘l,uﬂwwmsum R
yanefsnsazauteswdnindosian (MsU) luieidaseu (Soft tissue) Falidnuaslufoufiiamummuuiu
mefedifiudu/danuiiviadifiniu (Radiodense)s oguinadiutrsvesdanofigndnnsou 7 1°

Tarsometatarsal/Lisfranc joint
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wanannsdlenelsd (Radiograph) uazaAsiimeasionalsdLa (CT scan) §saansaltdaniigie

o w A

Tunsasinitiadelsainalasnmelaeiidnuuez id1AgyAs Double contour sign’ mudIaE s LandlunIn 3

Total MSLE1.74 em®

=

SUN 3 2 1MPan319190 0111931 (Ultrasonography of right ankle) lugUemndjseny 84
Tsaanudulafingauas lselaEoss (CKD) szeedl 4 fornstndauinldvhnmnsadanienddouii
wudnwae dudnn 2 duiguuuiuludeine lunmdanienduinaignasd dudvndiuou
Annnisazauvesndnindogian uinunszgneeuinteuasidudiuansiedunszgnlinszgnaou
(Subchondral bone) Bendnwaziwuiiin dhvawuau 2 $u 3o Double contour sign’

dmuteunndnsvestesnaululsand (Gouty arthritis) sdpsusnainlsadodniauguness
(Rheurnatoid arthritis) ifedanafiddyarnsauenldlasagudsd aunised 1 dwmfunsitede
Tsanuenmiionnisdine sunsolimsaganathlude luusnaiitosnay ssnudnvasninguid
waglinaaulunisnsalagwatialuswiulaug (Negatively birefringent, needle-shaped MSU crystals)™
Jeannsndusuldidindnueaniegimeglutiludents
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M19197 1 @sudnvaemesad@inervesdednaululsainid wazlsatesnauunnaen

(Radiographic features of goty arthritis and rheumatoid arthritis)’

B omf o
dadniauanlsani

(Gouty arthritis)

Tsadadniauzunoud

(Rheumatoid arthritis)

NISNSEI8A7

(Distribution)

Asyrmmetric joint involvement

Symmetrical joint involvement

(Soft tissue calcification)

nsuaTRdilaEoaauy Eccentric Fusiform
(5oft tissue swelling)
14 sﬁﬁMQmmﬂu ialtiaoay Occasional Rare

ATIENFEANWTUY

(Osteoporosis)

Absent or mild

Moderate or severe

mgdutasinuasts

{Joint space loss)

Frequently absent

Diffuse; occurs early in disease

COurse

nMsanniauaens AN

(Bony erosions)

Eccentric
Frequent sclerotic margin
Intraarticular and extraarticular

Owverhanging edge

Marginal
Rare sclerotic margin
Intraarticular

Mo overhanging edee

Malalignment, subluxation

Rare

Cornman

Royal Thai Army Medical Journal Vol. 78 No. 2 April-June 2025




ANSIFINY189L5ATDSNEAUINNNANASEFA 187

Tsadadnauainuanuaaidaulnlswasin (CPPD)
lsatedniauanwanuaaideslnlswesann (Calcium pyrophosphate deposition disease,CPPD)
&, ) A a = a A A ¥ g1 = T X o9 v
Wulsadesniauiiinainnisazanvesndniaa@oulnlsweanluiilooseutosns’ wanmarilvinl
AANITONLEULAYANULELNEADTBMD SNYalza1N15U99 CPPD dnAa1eniulsntasniaudu o vinln
aa o ~ o w XY o ~ a a X
nyitdadeuenlsalinnuddsy Tsrddnnuludasens lneanuidesweanisiialsaiiaduniuenglsn CPPD
ingnisendt “Pseudogout” esaneinsvadlsalinuadgadaiulsanig (Gout) Iaganize1nisuan
al [ v I 1 @ = a = a
LazUILAIUNAUYDITOM B 9E19l5NAN LTI CPPD IARIINNSazauvesnantaaidaulnlsnaaivs
Lilendnindegsawmiioululsainid lumsaenmienssgvesdasdenlisuransenuan Tsadadniauain
nanuAadenlnlsweawn (CPPD) tinnudnwaziawizigiglunisidadelse laun
1. nsavanvesmdnuaaeulnlsneansluilelenszgneeu (Chondrocalcinosis) B ludnuoue
WUYe CPPD N15818A MeNeLsE 9z kanin sazanvesnanmaribiuduniogadas lunsegneeu
Tnatamzludow Jalle Taaslnn uagnuouseInsegn n13Wu Chondrocalcinosis lunmenaisdidu

'
a

dsndaelunisitanelsa CPPD

a

2. AMdaidey (Osteoarthritis) U8 CPPD dnilanizdaideuiuunfeni (2" Osteoarthritis)
Syuse lnsanigluderenliassnunisidenlungudUietaideunilu wu dodie (Wrist) Insianig
Radiocarpal joint wag STT (Scaphotrapeziotrapezoid/Triscaphe) joint, Talautialadui 2 wag 3
(2" and 3" metacarpophalangeal joint), kardaseninanseanaziiuaznszana) (Patellofemoral joint)
nsanennsadlugUe CPPD Auinuansanuazvaslaidouuuunfeil (2" Osteoarthritis) Wi NsuAUad
Y8399eI9U8sia (Joint Space Narrowing), n1siinnseaniendnunizan1ensve (Hook like osteophytes)

= 9./5 U .
wagnsnuNsazanvasaaleslunseanlatunsyangau (Subchondral Sclerosis)

3. nsfifuyuazanluouda (Synovialmembrane)Judnwasinulauseuatlsa CPPD(Calcium

. = 44' Yy & o o a v Ay
pyrophosphate dihydrate) I@SJmsazammmaﬂiuwaq%auumﬂwulmuaaummﬁuaua InglanzNdene
Radiocarpal joint uag Distal radioulnar joint 183917011 (Knee) Ualauiliiie (Metacarpophalangeal)
wazdolauilavin (metatarsophalangeal) nsagauvaandn CPPD Tugaiude (Joint capsules) nwu
layesianivonan wazdalauilii (Metatarsophalangeal joints) uafiauisanuldndelauiiaile
(Metacarpophalangeal joints) Wazdolua (Glenohumeral joint)

aregnemnisdlulsadedniauannanuaa@eulnlswasging (CPPD)

JUN 4 1anuisdi1vluniinge (AP) wagvina1udna (Lateral) lugUrendeeny 79 U o113
U snuunuvinsisenasdnunameund ddnvuzduwavdvninizegluuinunsegnesuiite
(Articular/Hyaline cartilage) Mayesulu (Medial) wazn1sauuen (Lateral) vosUaiv (Tibiofemoral
joint) wazdin1saraulunueusostn (Meniscus) By Fibrocartilage Visaostavinliiuduguaumien
a L a a ! . o . L =2 oa v
dv17 mugnesy Sennisazanveswaadenlunseaneaeu (Cartilage) 431 Chondrocalcinosis atinle

=% - oA Y =2 = =
wavanvay vilsluamainuusefie lsatesniauainsanwaa@eslnlsneawln (CPPD) wenanyiny
Tauaglumual untsduiinuues laka ushatedion 2™ and 3 MCP joints fianwaugidnlanunisideu
Y8398 (Osteoarthritis) diMIuAUAWBITRAD LarnudnueiiAy fip NMSAANTEANIBNUIHMIINYaTDHD

idnwalzAanenzue (Hook like osteophytes) AN 6
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UPRIGHT

UPRIGHT
LATERAL

UM 5 nmtenwsdilodnevinnsa (PA) wazvindea (Oblique) fuheundageinisuiniledie
AsrvenusEnUdnvaitildfunisidenvesde (Osteoarthritis) innsuavasuesdose uaynudnuasy
fimyie mMalinnszgnienuinadrswesdse fdnuaeadiensve (Hook like osteophytes) gneisd U3tias
faflefi 2 and 3 MCP joints Sadludnuwaziinulddeslu lsadosniauanudnuaadedlnlsweann (CPPD)

Tsadedniauanuanuaaenlansandasnilng (HADD)

lsatesniauannanuaa@eulansondoznilng (Hydroxyapatite deposition disease, HADD)
HulsafiAnainnsazauvosndnunadonlensendernindluiefosoudose Tnomslududulas
ieidoseu’ mﬁﬂLmaL%amlamaﬂ%azwﬂwéﬂugﬂqusuaaLLs'u,ﬂaLﬁamﬁwulﬁluﬂiz@mmﬁu Famsawey
TudlaedeursihlugnissniavuagsliiAnenstanuazdodialunisiadeulm Teadinnuluglvg
Fonansauiiaggeny wasdnsnwulumandgannnitnaye

asinalsataznalnnisazauvasnantaasylansandaznilng
a v [~ d' 1 1 1 = = = I3
natnn1suin HADD Selaiduinsiukudn waaninnisazanvasnanwraeulansandasnlng
TurlloigosauinduainAuinUnfveInssuIUNSaanswaadaulullaLds Y9o1aLne9e9nutade
' = 2 AV o < & A = a A a
PaeUsENIT WU N1Ensuaiewienlid, nsuinureaiaiie, MsemnuRaUnflunswaueday
a & A X A4 da X v & o ) & oA vy
YaauAaliey uonInt AnuFenveniiaiteMintunueredududnldenilandmalvinisazanves
P ~ X A | = ~ v a X a P
nanwrawenluilotossu nsazanvendnwra@eululsa HADD sninduluusnandudu Inewanie
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vy & o X A A H | v & ' vy & o & a
W uvesnauilenlglunisindoulmigng wu iduouseulva (Rotator Cuff) ldudUvBINaMLLD UM
azlnnuaztdusaeniny (Achilles Tendon) nsazauvesnanwaIilyitlmann1seniaueundu (Acute
Calcific Tendinitis) Fadunmzivinliiine1nisinsuussazdrianisinaoulm

anwaznsidvadlsadadnauainuanuaaieulansandaznilng (HADD)

msazaundnuaadenlansendoznilugd (Calcium hydroxyapatite-HA) seutie (Para-articular)
Snvauzvesnmidanlsndosnavinadnuaaidoulensendormilyd (HADD) Tuogfusumisiiingg
ArANLAYTEYTUINTZUIUNTT TUTEUZUINNITATAND1N AN L EY1I199 Aaneiaume (Cloud-like) uag
voulalddniau (Poorly defined) Inesiaznaulfuidiodesdousouine wonaiuly msazaueanany
Dunmdiuanniu siaveuaziveuadaauunntu nenisazauevnsiidunaiun Tuvauzfigiae
U9 MIATANDIITEILH WEBLIUIN vielndeudieludiquinseuds (Bursa) Idlunsdenim
lonaLsdvastaedill HADD shnudnuazianefianunsatielunisidads ™ liun

Calcific tendinosis/tendinitis W3a calcific bursitis Aensavauvemdnuaadesluiededeou
i dudunaniadeseudade fhusnglunivvierndumuunmensiss Inesusiinuldvos
Aerdudusoulva lnewutesilanfe Supraspinatus tendon wonanidmulafifonazdeiie Inanuazen
Ueiiduldu Flexor carpi ulnaris way Flexor carpi radialis dw¥uuinadu 4 léud vinuaslnniiyn
imeveadudunasnduioarinn (Gluteal insertion) USnuNIeAN Greater Trochanter wazuTN
aslundraifouazidudues Longus colli muscle Fsannsaviliiinennisuanae (Neck pain) waznau
a1unla (Dysphagia)

U 6 nmtenaisdlvadievesduisuieeny 53 I luvin Left Shoulder AP wunnsazay
YoauAaTeNN1rUTaludwd Supraspinatus tendon vesluadie lnsegwiledunsegn Greater
tuberosity ‘U@dﬁ?ﬂi%@ﬂlwdsﬁw (Left humeral head) Fadnlgiu Calcific tendinosis/tendinitis at left

supraspinatus tendon

=4
¥

7
N

5
¥
-

w
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sU 7 anwsnudroiunmennsdlunavin numsazanvenaa@ouinizuinaluduby
Subscapularis tendon vaslnay Ingagmilounsean Lessor tuberosity vasiinsyanlyauin usiam
Qﬂm“ﬁmwsﬁ’m Fadléiu Calcific tendinosis/tendinitis at right subscapularis tendon ATWAIUYIN
Huawannsesianduwudnluiiwesluaein (MR of right shoulder) Tun1w GRE*T2 wu Magnetic
susceptibility effects"/Blooming artifact U%Lamqﬂm%mwmw FuAnannsazauvewanuaadonlens
aN@oEN e (HA) USIgAN"2 U84 Right subscapularis tendon \ieBuunsifiade Calcific tendinosis/

tendinitis at right subscapularis tendon

sUf 8 fftheflenisunlyanan anmeneise Right shoulder'Tusin AP wuildnuauziuunaiden
UM 9 IUUSHaLEULBY Right supraspinatus tendon LLasmuLLuwauﬁaﬁ:@ﬁa (Joint capsule) 5281
q&ﬁ’ﬂulwém’] Right subacromial bursa and subdeltoid bursa lafiun153tady Calcific tendinosis/
tendinitis with calcific bursitis %uﬁﬂmﬂmsamaﬁmaqLLﬂaL%smlamaﬂ%azwﬂwﬁ (Post calcific stage"”
or Resorptive stage of HADD) dsagviliinnsdniavludolvs warlugniwesdeludidonsiodu
(Calcific bursitis) ¥83 Subacromial bursa Wz Subdeltoid bursa
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d3U (Summary)

Tsatesniauanuanesada WungulsadefiAnanmsazauvemdnuiamg 4 melude dwaliin
nsdnauiislugluvudeundunioFess Tnslsafinuvoslunguil 1dun Gout, Pseudogout, wa
Hydroxyapatite deposition disease (HADD) Fausazlsalidnuazianizvaandn sunisiinules wa
91N15N19RATNTIwaneaeiY N153ITTEN95 3 %amimstwLaﬂ%Li&TLﬁum%aﬂﬁaﬁwﬁ@ﬁmanszLﬁu
dnwazvesmAnuaadeuLaziumisvesnsazanludeldegaliuszansam evnuszneufulsy ia
{Uhe M3R3I9919M8 uazenIeRalin axtisiiuauusiug lunsidadslfenann lunsdiidesns
anideduiuineslfinaiamsnnalasiniesenusdreniinmesniuiiigeiaassamdsny Dual-
Energy CT (DECT) dwisunsnsiamuanindagisn (MSU) Tugthelsanid Vo3I taduseauny
wiiwdn (MRN) lunsddesniavfidlinmuanmaiiuidn egralsfaunsagiludeifionsiam
wAnesara Ssnadumasgnlunidadelsanguil ilesmnannsossyriavesdnldoiuiug uay
Frougnlsneanandesniaueiindu q Weensdiuszdninm

nnANssNUITAA
fmidveuansauTeUANeEIARTIRe feManT19158 wisunngUslame vnugfia uas

fnpAans1an58 unmdndessiiug wiseznua Aduiussiunalauezuuvesisesenasdiileude
AR azaud aravuimvesiulunstieneninanuddielidmdninnnudilegnains
Tuiugudsdinenssgnuasde uandunnguddnylunsiniunanad venand Srmisoveuna
naviuiifdusialunisatuayuiaglvimuuzihnaennssuiunsdeuFesunanud Smdmiady
oehebed mudeututsduslovivedfiaula wondudunidumsiauamudmanmsiussding
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Abstract

This study presents a successful case study of malaria control and elimination in Yala
Province, Thailand, aligning with the World Health Organization’s malaria elimination strategy’
Through integrated operations between the Medical Center of Southern Border Provinces and the
Internal Security Operations Command Region 4 Forward Command, along with network partnerships
from 2015 to 2022, the annual malaria cases decreased significantly from approximately 5,000
to fewer than 100 cases. This achievement reflects progress toward sustainable development
goals2 and demonstrates the successful integration of security paradigms with community health
development through multi-stakeholder engagement mechanisms.

IVAISUNNENAITUN. 2568;78(2):193-96.
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