nsarsduaviudavaunduauisai 12 avuan
JOURNAL OF THE OFFICE OF DPC 12 SONGKHLA

nsunuANlsa

Department of Disease Control

0 4 agui 1 uas1AL-daugu 2569
Volume 4 No.1 January-June 2026
ISSN 2985-1157 (Online)







)1Sd1S

dauaviutavaunduaulsain 12 avvan
JOURNAL OF THE OFFICE OF DPC 12 SONGKHLA

I
ingUszasA WleeunnaNuATIMILazanddesunslosiumunilsaioguam wagnanuivinsdu 9
fAates ieidulselomilumstmuiesdanuiunsdesiumuaulsauazAoguam ua
uunasdeyalunis@inwduaii
AziUTnE gaufnsuAIUALlsA
seseBuAnsumIUALLIA
Anssnandinsuauaulsn
gewsmsdtinnutiosiumunilsedl 12 faminaswan
UTIUSMS WNEITTY JUYATUUA sesiSrnsmsdihandesiumuaulsai 12
I ingsvan
FOIUTIUIBNNT ARl AT driinnudeatunuaulsed 12 Sminaswan
358wy Avadssal driinnudeatunuaulsad 12 Sminaswan
NOIUTIANBMT  Mans19138 Azun Tszdnd asgiiaied UM IFAVAIUATUNT
399MANT19158 AFINUA LEna WIngRuavaUAIUNg
FRIMEANTINTY ATATIE EITTUUIR W deIaeanwal
FRIMENTINTY AT.AAESReA 51y U Ineaeyind
fneAansIanss Az yyson WNINIREIntu
AsUN.IY sysulla AMsanadl nsuAIuALlse
A3.0INUS SURNIUUN nedlsAannsUsznauenuasduindon
nsuAUANlIA
A3 UR wAanens nadlsafnradilaguial nsuAIUANLsA
WgUgUNg nInYy dthaudestumunslsad 12 Sminawan
UNYNGA Uasadn dthaudestumunslsad 12 Sminawan
AsaugR lauinunsuns dthaudestumunslsad 12 Sminawan
ALY AsATH deusmi
WNANGgA1 1BeaLias
WIETUAYNNT LR
dtineu driinnudeatunuaslsad 12 Sminawan
168 auWaIUa1-UIMe MUalngUTe dunaiiies Jamdnasuan 90000
fnsia E-mail: journal.odpcl2@gmail.com

ns: 0 7425 7272

NsasdnoudooAunduAUlsAR 12 avuan



Msasdtinanutiesfiuaiuaulsail 12 dwa1 BuAfuunaudrinis unanuise
unauiuden sreudUasuazaauaiulsa arunistesiualvaulsauazisguniw
Tnei3asidaunazdedlineRnuiunioy wiomawmRuwluasasdy el nasussansng
Y08IUENS TunInsanuuiluSesnuatiu warRarsanaiuiauafunaunas

Nsansdinaudesiueuaulsait 12 awan 1Ju
N3NNI TIngUszasALiiemunIHaNUIvINg
wagdde dafiunday 2 atu

atufl 1 : unsau - fiquiey

atiufl 2 : nIngAu - Sunay

KantaaritazmMuusthd1KSuavSavINAaLaAWUW
1. unAMufideasfinun
1.1 fwusdualu (Original article)

UNAIIUTISIBITUNAIINASTVABEINT LU
doya uazsigaunan1suiReu (R2R) Usenausiie
undnge, uni, I/NSANE, HansAnw, 9138l a3y,
AMRNITUUSZNIA LazIoNaN38198s Anuenivesdasliiiu
12 wi

1.2 unauiluiIvn (Review article)

UNAMUTLAIINNITTIVTINUNDIAIING

SedaSomils Jedfinlunsarsviondadesis q wie
NYszAUNMIaITeY FNUS d1uSeuses wagiasiey
vaawSeuifisutu iiieliian mudnduezdinleludesiy
1nBetu Usenoudne undade, unih, ioides, uniansal
wazd19de anuenveaiesliiiu 12 wh
1.3 srenugiae/aauaiulsa (Case report)
WHussauisifugusiiiaule 1y
Msvny, AnuRnunivielsaiiaznuldenn wazun@ne
maimﬁmimmﬂisumaLmadudwﬂumisﬂmmﬂw YED
unANLTiBeuEeadessn vedsafivnisaeuaiu funeu
NsaeUaIUlIA NAYBINITABUAIULIA WUINNNITAIVAY
wazdasiiulsm Usznaume undnge, uni, 1eaugae
(57udeTanuazitnig), 1975al, a3u uazlenanseneds
158U 18IUNIsaeUaIUlsA (Anwia1nA1LugUn
MsuTIsNUNsEaUaIulsn) AueIliiiAY 12 win

NsasdanudovauaduAulsAR 12 avuan

4

2. MATIUUNANUNDAIARLN
2.1 Yai300
msduaznazvindalildlanuiinsoungu
uaznsafuingUivasduaniodes faides dosivanuilne
KATNIYIBINGY
2.2 Yooy
Twus?iaﬁL%auW%"auﬂy’wmme%Lau
Tnedesiiin mmlwaua LNWIDINGY
2.3 iila3oq
msldawlneliuniian wazldniwii
rladre du nsetnse uidhuiiuszndn IANUDIEY
wnlddedondousifiulindusnrou
2.4 UNANYD
Aontsdoifiomddndulselonauysel
wavidusosumlduvadute q Aruenaliiiiu 300 @
wazllaulsznoume Tnguszasd Januazisnis wauaz
salniedolausuus (981980) Lifpliilgans3ns19da
faenansegluundnge undngodasiiianiulnouas
AYIDINGY
2.5 unmin
osureanudunuaraudifgeslym
My uarsTyIaULIAYBILY
2.6 Buardsnisaniunig
a3U18ITN13ANLTIUN1TITY Taunanids
unasfisnvesdoya IBnssusinteya 38n1s 1dendy
Freg1uaznisldiadesiiorslun1side naonauis
Wnsenteya viseldvanatifuuseend
2.7 Wan15Y
osuedsiilsmuanmAdelneiauendngiu
uazdeyangradusndou wdomiuda arumnevema
Afununiediasiziudmetsiuasy wWisuifieudy



aunAguinngly
2.8 afUse/A5aina
AslguaiUsrenanisivesnduluniu
aunfguinelvieliiiedn wasasdnsds fmquiivie
namsAnyiTevespuilfstosusznause
2.9 &y (fil)
maduasUiieafuauihsnuayanudy
vaatayy TnqUIzadn vauunn1TIvY Bnduededu 9
sataman1side @guliinsssadiu) westoiaueuusdion
waunITelUly Tidudsylewd vwielitelausuus
Ussiutlgmilanunsau fiRlddmiumsideseld
3. NMSIIULNENTD19D4
M3eugeBaliszuuwIuaLIes (Vancouver style)
Tnelddnarluraduenlindatoninu ﬁawé’ﬁaqﬂﬂa
Wwestenuiigndls wu (1) Tneldmneay 1 dwiu
lenansensdadusuusn uaziisselunudduionly
ey deamsensdetiiildmneiauii
Fonsanslunseneds Wildedemuguuuues
U.S. Nation Library of Medicine Fiffia Tu Index Medicus
Y
N3WBULENENT91989l TN TIVINTAEA D
vdnnasi sall
3.1 N1581999215615
fl. MIEINWDINE
d1fufl. Jeffusis (ana Snwsdevasde).
Hoi309. Tegernsans Uinuiauiveansas (voume):
MNgaveg-Miusn SLUﬂiﬂjﬁI}:\leLmLﬁu 6 AU sLﬁ’lei%aﬁLwin
6 AULIN LAINNMEY et al.
9819
1. Fischl MA, Dickinson GM, Scott GB.
Evaluation of Heterosexual partners, childrenand
household contacts of adults with AIDS. JAMA
1987;257:640-4.
9. Msarsneing
Tdwuiisaduaiwdangy uddorus
TMiZsudnduniudrouinana wazlddennsans
Dusudu Tunsdfifudaiu 6 au Wilddeguds 6 Auusn
WAIRMLAIY LAZAE
f9819
2. B3¢ Tiuge, O1R wuntiadR, q3dnd
duilanzafle. gofnsallsniFousvzuanlay nsnw
qane13Ine1ndinainissnsrnvesiamisfiieiiasde
Hhilsaidou 589 51e.

sanslsnfame 2527;10:101-2.
3.2 msonedwmtlsderdans uwialu 2 dnwuy
n. wilsdonTemsdinusiouiasy
drduil. Fofusis (ana Snwstovesde).
Foumlede. adefifai (edition). dlesiifiunt:
AInifuT; ViR,
e lISAN
1. 5998 duR9Y. 9IANTHAENISUIMTATY
uAlvUsudse fiuviedadt 7. ngamamuns: e fanmad;
2535.
2. Toman K. Tuberculosis case-finding and
chemo-therapy. Geneva: World Health Organization;
1979.

]
S

¥. NM381eBeunnildeniifideuanizun

LAZUTIUIBNITVDIULIHD

Serui. %a;ﬁ@au. Foun. Tu; (G?J‘EJ‘Uiimﬁﬂﬁ),
USIENS. Sevilsde. aSeifiud. Weafifus: dindiu:
Y. wihgavineg-vtwsn.

PRI

¥
a6 44

3. AT NeBIIUFITIU. NIIABYIVB

q

q

Wounande. u: Asde Mqaﬁ'émiim, Aty YuuIA,
ATEVTNAN NEIER, UTTNENTS. TN seansiunsow.
fuinded 1. NIUNNLVUAT: TINNTIAL; 2533, vt 115-20.

4. Phillpps SJ. Whisnant JP. Hyperten-
sion and stroke. In: Laragh JH, Brenner BM, editors.
Hypertension: pathophysiology, diagnosis, and
management. 2™ ed. New York: Raven Press; 1995. p.
465-78.

3.3 91897uM5UsEYN duaun

o v a

A1AUT. YOUTTUNBANS, UTTUBNS. Vai5e4.

Yomsuseyy; Ju wieu YUseyy; anundauseyy. Wem

6 o a & a QIIQ 6
UN: FUNNUN; UNNUN.

=)

AI9EN9
1. aydad AnYfina, MuIad Junsaise,

'
P

UISUNTNIT. UI?JUWEJ?{’lﬁ’ﬁmgLWEJE‘;{‘Uﬂ’]W. LBNaETUITENBU
MsUszyEvINsaatulde sy uuasslEY asfl 2 Fos
AUaATUgUA N UNUMILWINEATRIYNAY; 6-8 N BAAY
2561; o LsawsulOdnnines. nsumnamnuas: fles; 2541.

2. Kimura J, Shibasaki H, editors. Recent
advances in clinical neurophysiology. Proceedings of
the 10th International congress of EMG and clinical
Neurophysiology; 1995 Oct 15-19; Kyoto, Japan.

Amsterdam: Elsevier; 1996.

NsasdnoudooAunduAUlsAR 12 avuan



3.4 @naE158199 9 uInenfinus
auNg198e. e tnus. 1309 [Uszan/

sefuUSaua). deadt st uvinends; IRlTuUTaan.
IUIUN.

F0874

1. \Beuiou lvemy. dnvaziniedie
guvuiiionsdosfunazuilatgmenania luguyy
Onednus Usygrdsanasiasigianan sunidudin).
NFUNN: WATINIFETITUANENT; 25642, 80 Wi,

3.5 mssnsdenansaidannseiingd

n. 1sasoranusaiind

Sduiiensds. Jeguse. Founau, Fonsans
[Useanuosde]. IR [Whaaile/cited U oy Judil;

£ t3 2/ Y =%

el (volume): wihgavne-vusn. wWhdalden/Available
from:https://......cccceeee.

0819

1. Alavi-Naini R, Moghtaderi A, Metanat
M, Mohammadi M, Zabetian M. Factors associated
with mortality in Tubeculosis patients. J Res Med Sci
[internet]. 2013 [cited 2013 Nov 5]; 18: 52-5. Available
from:https://www.ncbi.nlm.nih.gov/ pmc/articles/
PMC3719227/

. nilsdeniounanudidnnseiind

o v o a A

A1AUNS1989. Forums. Teisee [Usviam

Yp9da]. WasNRun. dninfiun; UNAUN (WD wle/cited

Y Weu Judl]. sruaunih. Whasléan/Available from:
httpS:// e

NsasdanudovauaduAulsAR 12 avuan

f10E4
2. Merlis M, Gould D, Mahato B. Rising out-
of- pocket spending for medical care: a growing strain
on family budgets [Internet]. New York: Commonwealth
Fund; 2006 Feb [cited 2006 Oct 2]. 23 p. Available from:
https://www.cmwf.org/usr_ doc/Merlis_risingoopspend-
ing_887.pdf
3. vi9g1 MeyauTaBuw. n1sadaezey
ienswawn [Bumesiinl. hdudloTuil 13 n.a. 2555).
wWhdglgiann: https://www.northphc.org
4. mydedualu
4.1 Talglusunsy Microsoft Word uW unaa1w
megUluudnys TH Sarabun PSK 9u1a 16 nsendeyali
ATUOIU
4.2 msi3esinunt Wadlwdduatu Trdam vide
TWddu 9 wdisvuveeulaivesnsarsaudar https:,/
he04.tci-thaijo.org/index.php/jodpcl2sk
4.3 Twdamiisnmane nsm (G szdos save
Julwa TIFF
5. AUSURAYOU
unauiiasfinnluasarsdrdnaudesiu
muaulsail 12 aswan Foidunanumadnmsvieide
wagiaszinaensuduanuivdiudivesideu uly
asiureansansdtinauilestuniunilse 7 12 aswan
V38NBIUTTANTNISUAUTENSLA HiTBudesSuiinvausie
UNANIUVDINULDY



ASLWgUS1IvIUNISdUAIUISALWDAYIISAISIBIAIS
(How to Write an Investigation Full Report)

N5 TEUIIBIUADUAIUNNTEUININGIAIUT
Fouranuiilemsunsnisnsaisivnislagldsuuvy
sgun1saeuaiulsaatuiuguuuy (Full Report)
Favzfesduszneu 14 vade adren1sifien Manuscript
msfilsinsazdedviaiuyaea aond liszylerdiae
flog FeaaufliAnmgiie uazasUURmuMuuzi
dwuinusvemnaasiietiuesinn fesdusznoudall

1. Yai304 (Title)

msszyriteliyindunisasuaiunszuiaine
3oserls iAntuitlvu weedleladenlidemuitdunsedu
nsaUszau ldanuvineasudiu

2. §18euuasiinaauaiulsa (Authors and
investigation team)

szylle fumlaazmhonudainuesiineny ua
Wwithilaudu q Aslufiuaevaiulsa

3. UnAnEa (Abstract)

mizﬁﬂﬁﬁgﬁu’wmmmmqmiaiﬁl,ﬁmsﬁu GPRFERE
Usganal 250-350 A1 maqumﬁam Fausiaanduan
oguseasd 38n13fnyT Kan1sAN¥INIRINITAIUANLSA
uazaguna

4. unimseadnsduun (Introduction or
Background)

vennisfinvesnisesnludeuaiulsa Loy nslesy
wfadnmaifnlsaanlas mihes a dels uazdesla
Gumovaulsesaudidlels wasatadudols

5. iﬁqﬂizmﬂ‘ (Objectives)

Husimuauuama wazveulavesis msfnwi
wlddumeneulunisaouaunial

6. 35n15ANE1 (Methodology)

vonnieizns Ladesileildlunisdumaiiuais
AosAennrelarnTaiuTngUsyas

- NIANBWTINTIUU (Descriptive study) Wy
nsuTsEnBImgNsallngTLTiun

- MIANBUTTIATIZY (Analytical study) Tgdmsu
nsEUMUMIIEUIA Litefigatl nanmauvadlsAvEeTiin
YBINTITUIN

- MsAnwImsan LIy TIUTINTeyaLfiunfa
Tfauysaifetu adanldlunsinasi

7. Wan15aauaIU (Results)

Foyanan1sfinwinuiiuls dnwareinisidulae
yAna nan wazanuil M3t Feadeulaenndesiy
Bnsinuines InguszasdinilineasiBoauazuuami
NSWEUNaNITADUEI 19U

gudunisitdadelsn wanstayalvinsiuing
N151AAlsA93e Tagn1TIladevedunng  HaN1INTIANIS
WeeuRns enaldenisuazennisuanvesiUaedundn
Tulsafdalailssumstusunmsitede

gudun1sszunn desuanstoualiyeuiiudig
135807 (Outbreak) 1aTusds TfUae findiuiy
winnhunduils Tnguansiuardwiugiievsesnsidie
Aruandlel

Fayaiialy uandliifiuanimitiluvosiiufiAnlsn
foyauserins plmanivesiuil mruwIAL wariuiian
sofidamudenlesiunmsiinlsa mnuduey uas iausssy
vosUszyvuifinanonisiinlsa JeyanisguiAvia
assyUlnauazduindon

HAN1TANEININTEUINTINGT SEUININEUTINT TN
anuazreINITialsA Lasn13nsEatevedlsn Mudnue
yAna asamanui - msuaadliiiufenuunneing
voamainlsrluurasiiuiluzuues Attack Rate nsuang
wiiAngUIo8UsN (index case) wazgthBsIose 9 3
55U10Ne7 1BaTlased Tnednauedeyaiilaain
nMeliesziteya enevauufgiuiideld nisvageu
Jaduidns meranuidsaienisifalsalunguaudivae
wazliiUquaee Relative Risk 139 Odds Ratio wag
Aeadesiu 95%

Han1sAsIAINIeReUfuinis Iaiuiedieyls
dansa 1ivanlasdns Suauisenarlinaniings
Huegals uansdndiuvesnsnsailduauinidudosay

nanisAnwranmuandeu tiudiuiieSuie
wnnsalwIndouiiianudifyienisseuia Wy anm
v0il39A%7 Wosdan TunounarnssAinisUssemsd
fupolavasiBunetnsls lasifendes

wansiliszdalsa Lielimsuinaniunisalszuin
lagRasasa

NsasdnoudooAunduAUlsAR 12 avuan



8. 1ININ15YaIN1IAUANLETaIiUlIA
(Prevention and control measures)

Aulafinnsn15AIUANNITIZUIAVUE UULAY
nstesiulsafisnidunisiadaiouiesnds wazuinsniste
a4 o o a ' v
Mwseuazaniiunisdelilunieni

9. 3913alua (Discussion)

TimnuinAuaiuiandu aesueideles wgnisal

' v
S a =

MAnTL Tnseinmeana wavauudgiulumngnisel

'
a

FAndu uenaniifienad Wdiuinnisszuialunded
uANANIYSaIlaNYEAAEARINUNNTIEURIUBRARBENGlS

10. Ygymuwazdadnnalunisaauaulsn
(Limitations)

guassaniedediinlunisasuaiulsn fezdana
Wildaunsaneuinguszasdlaniy foan1sinsieaed
Uselemiaghann dmsufiufivsvhnisaevaiulsadnuae
ey Tuadsely

11. agunansaauaIu (Conclusion)

Junisagunasiveen nouingusyasd wazauufgnu
ﬁ(??ﬁl”i ma%éfﬁmixu Agent Source of infection Mode
of transmission ﬂfjuﬂizﬁmﬂiﬁl,?im Yasoidna

12. Jatduauue (Recommendations)

\WunstausuugsiemhsnuviediifededuiFed
Redesiunsaevanlsalundil Wuausludewnnsns

NsasdanudovauaduAulsAR 12 avuan

mvaudestuniainlsalumgnisaiaded wdouuamis
mstesiulilliiAnmnnisalluswanviodudeiausuusi
awtevilfnsaoumulsaaierolunanidesgUassaiiny
viaifieliussansamlduadnnty

13. finAnssuusend (Acknowledgment)

nanvounmyAnavienthissi Tianusuiely
nsaeuaiulsn waglinisativayy AuNIINTIaNIves
UjUAnNg maenaudilidoyadu 9 Usznounmisineu
doUamulsAYIBITLUTIENY

14. 191391989 (References)

o o

ausofnwimumwugidmiuginusvesnsans

s

1y Tngvalufisuuuuwiugiies (Vancouver style)

LONE1581994

1. 9INITOL WEIITIUADY. NISLTYUIIBIIUNNT
@ouaiulsa. NBeTTUININgN; 2532.

2. ANTY HRERIL. LUIMNINITADUAIUNNTZUINING .
ADITTUININGT; 2532.

3. 5397y 15NeAST. N1SLTBUD1989lUS189UITY.
ANIEENTNTNGUANEN SUMINeNaELTing; 2534,

4. Tanas Beudsons. nadeusieaunsdeuaiu
NNTLUIAINT. NBITLUINING; 2543,



ussauisastiaay

Nsasdrtinnutosiumuelsail 12 awa Journal of the Office of DPC 12 Songkhla) T 4 atudl 1
@nypu-fiquisy 2569) Nsansladndunisinuimewnsiuguwuunsansdidnnsedngd (Ejournal) tnefigayjsvianeg
Wlelmeunsmmg waaAse uazdvmmssumsiihse T Jeafumunslsauazfogunmm szoznainsseuns Jaz 2 adu
(un91A3 - SQuIBY uay nIngIAY - Sunew) dmsuthmnglulomameniindu Mamsdinautioaturmunslsad 12
awan evunauamnsanslildumsguiieihdgguteyavesquddviiniggrsdansansing (Thaijournal Citation
Index Centre: TCI) Tuddiusioly

aasatiuiimffuimounsunemuinusfuatiu (Orginal article) 5 UNANN FwATTUNNUNANILILRL
mMsUsziilaegvsanandfiiudien (peer reviews) Tuguthy 4

NBIUTIANEMS VeveUNTEAAUIMMVRsdtinulesiumunlsail 12 Sminawan naviufaduayulinsans
dnsudlestiumugulsail 12 aswan adull Mudumslidiiqdaiuegd vhugmsanandfiowas el
sounanuusiasies uarvoreuaMIvesUNmMINYILTidmanuRfuilusaTsadui

WIEITTET FUAUUAN
UIIUIBANT

NsasdnoudooAunduAUlsAR 12 avuan



J1Sd1S

auaviudavaunduaulsan 12 avvan
JOURNAL OF THE OFFICE OF DPC 12 SONGKHLA

Un 4 auun 1 unsiAu-dauisu 2569

aisugy

o 3MBWavain1ITUIIEUN Aazduaduazaussausene Aequnmdinvasdgeengiiiy
TsAawmau Jswdausidesdau Usswmelne

oUW ANINIAUITNA
° glJLLUUﬂ'ﬁnmEJﬁuﬁ}uadl,%a Mycobacterium tuberculosis complex ﬁﬁyasiam Isoniazid wag
ngue Second-line drugs #2838 Xpert MTB/XDR Tulwnguawit 12 Usznelng

A73a il
. msUszqmsﬂ%’gLﬁaLLaﬂwéLﬂ%’uﬁwﬁu‘laﬁ (LINE) Lﬁaaan“luaqﬁymiﬁl%m%"]Lﬁﬂwh (Free pratique)
NTDAUAY IIWINAT

we3sAnd udl, wigdud smsne, wueanasnIsnd gfoz‘f“u
o nsUszdiulasinisiuadanislsaldidensensgedsiuluusemelne U 2565

8AYeY1 Usen 139, 1598 Aude, stums ygddey, iaradnval weyune, a3img arsaas,
qn7130 WaauUs, U7 1enarens
o nsUszliuszuuiiszislsaldndalugjvadlsanerutaunles Jminnde U w.a. 2568

Syl 1ioogas, 9977M5 Pua

NsasdanudovauaduAulsAR 12 avuan

21

39

50

58



INSWaUaLAIWUSIUIY ma:ﬁulq§1ua:au55ﬂu:s'1\)ma
donaumwidavavgvargnidulsauikau

dokIatudovaau Us:tnlng

The Influence of Frailty, Depression and Physical Performance on Quality of Life
in Older Adults with Diabetes, Mae Hong Son Province, Thailand

UMY ANTAMANITNa -
Anavin Phattharaphakinworakun
' ndngasanssugumansUNgn unInedesigiedinl Ineuawisesaeu
' Bachelor of Public Health Program, Chiang Mai Rajabhat University, Mae Hong Son Campus

* Corresponding author email: anavin_pha@g.cmru.ac.th

Received: October 6, 2025 Revised: April 5, 2026 Accepted: April 10, 2026

unAag

nMdednsiuuunadarnditngussasdifofnuszduanuduiug uasdninatesnnzsizung
AMEBuad wazanssauzIumeRenuANTInvesigieteiiulsauimiu Mnmsgunauiiegisegiaity S
258 Au LfiuTIuTtoyalnelFiuuapuamsErne Uil 1 wwieu 2565 - 31 unaau 2566 luitufidmiausisosaey uay
nsIvmeUANANAdasile Teyamaly (10C=1.00) wuuUssiliunnedua$h (10C=1.00 , Cohen's Kappa= 0.80)
wuuUsziiunmesizune (I0C=1.00 , & =0.81) WUUNARBUANTIAULIINY (I0C=0.67 , ICC = 0.92 ) Uagwuuyseiiiu
ANAMAIN (I0C= 1.00, @ =0.89) JiATgiidoyameaiadanssau anduiusvouiiesduy uazmliaszvianney
WyAaL HansANYINUIN nguogsdlvgoglunnziuszuns (ngunnzidssgs famaunings fesar 65.1 sz
Amigdua (Fosguamdauiunans) Sovas 45.0 uazannmEIndaudiudmeuiniuaussaussanie ( = 058,
p < 0.01) wardauduiusnisaudiunzduesn r = -0.71, p < 0.01) kaznnzUszun (r = -0.65, p < 0.01)
oy 1 Tded1AYINE@nf A1ETulAT) A128LUTITUN WAZANTIOUETI9NTY @10150TINAUNIUIY
A m¥inlddesas 64 (R2 = 0.64) Tasnnedumadnduduusiidvinanaudenunndinnniian (B = -0.55)
asulsn amgdueuduiladeddiigniidemaienunmiinvesigengidulsauimu sesmenanzizun uas
ANTIULINME Faiy ?iamiﬁmiﬁ’mmgﬂLLUUmi@LLaﬁyﬁmﬂmimsﬂ“’mmaaLLasé’]’mmimw%uLﬂ%’lmuﬁiﬂﬁ’umﬁywj
aussauzInefiosnsziugun mTInisoly

AEATY: MBIV, N8BS, ANATIR, Haseny, lsalumanu

Abstract

This cross-sectional analytical study aimed to examine the levels, relationships, and influences of frailty,
depression, and physical performance on the quality of life (QoL) among elderly diabetic patients. A simple
random sample of 258 elderly, data were collected Between April 1, 2022 and January 31, 2023, in Mae Hong
Son Province using a validated questionnaire a General Information questionnaire (I0C=1.00), the Depression
Assessment Scale (I0C=1.00, Cohen's Kappa= 0.80), the Frailty Assessment Scale (I0C=1.00, & =0.81) , a Physical
Performance Test (I0C=0.67, ICC = 0.92 ), and a Quality of Life Assessment (I0C= 1.00, & =0.89). Results showed
most of the sample were classified as frailty (high-risk group with significant health issues). Specifically, 65.1%
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exhibited moderate health problems, and 45.0% were at risk with moderate mental health issues. QoL was
positively correlated with physical performance (r = 0.58) and negatively correlated with depression (r = -0.71)
and frailty (r = -0.65), all statistically significant (p < 0.01). Multiple regression analysis revealed that depression,
frailty, and physical performance together explained 64% of the variance in QoL (R? = 0.64), with depression
having the strongest negative impact (B = -0.55). The study concluded that depression is the most critical factor
affecting QoL in elderly diabetic patients, followed by frailty and physical performance, highlighting the need

for integrated care models focusing on depression screening and physical rehabilitation to improve QoL

Keywords: Frailty, Depression, Quality of Life, Older Adults, Diabetes
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ada °

FnsemuauANa 8 (Bias Control) Usenausie 2 dauvan laun (1) nsaivauanuandedunisdnden §3de
vmnasidnd-ooneg ety warliisduietuuudugiinusinesmiumsduosneiefelusunsunoufianes
wielvingusognsillomagnidensgaviniisunazdusumuvesssnnslidogamnzay (2) msmuauawEILBes
nnsin FITearvauaunmlaeniseusuiiudeyaliiininsgiunisdunivalifediy, negeuauaenndeIves
fusnifiuaussnugmiente (Wa1 1CC = 0.92) wagasraapuauaNysaiveswuuaununnatiuluiuiiiiedoaity
AMuRnnaIaLazteyagyng (Missing data)

Fupoumssiiunumeauny §itouasfiuddieinide Wasiuiisuduemainsassugummy Wodnnses
Ussmnnsmnaiisanun (Sampling Criteria) fiolénguiagnauds §ideldduasinguasasduasnszuiunsiteio
ftnan uashidnduAdelfaaunaluenatsuansaBugey (nformed Consent) antulafudayalasnisduaival
FeuARaNULATEIIwBILUUFoUNY THaan Auag 35 Wi

Funsunaranudaeadtlunismageuaussnurdenie * dudunislaefideussduissnouin Inmsassaa
v wazgeidoiiunsiineusy Tnefidsuuazunsmsnulasndesal 1. mawsunumien nsaeindayanain
Aoun1mndey mnfgeengdanudulafingaiunasiviedenmaioufise assnnmsmagouiiudl fufinnaeudu
fudey Tidu welvasahafiome 2. §dunismadey Buomvinildussdesluin 1Hud (1) msveaeuntsmas
(2) ManAAEUNSAL 4 1WRT KAy (3) MInndeugnils 5 A%t puE Ry 3. szesiin dsualiitasinssrienmegoy
uiazgUUsTINAL 35 uil vieaundidgeongasmemies 4. masnsanuUasndt guadsudesmuseaiingE iy
Tusswrianannaeuasiiiiaiseiulssny naeananfietostunisdy uaswiougunsaigunerunadesiulindey
f PNAHOU
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el §Auldmilafsnnuvaendeuasnsusslenivesidisunsideduddy nefmuauuimialjifuay

<

a L% =

nsdwie egedanu winlusenitanisdanseanudaongniinuidssgs wu Iseruaziuun1isduaiisedugs
fianufnieaues viensianuanuinunfivesssneniinnudssuugyinsadevausauy §ideefnisiivieya

|
o

InsuasUsTa UL INeUa I InUsE s lsmenuaduaiuguniweiiua siudt Weidngnszuumsidiuiam
ady uagguadnumudnslussuuuinmsauamesisly

wagaINNIsduNgufiegediuIy 258 Au luduneunsasiiuiiivtoyaluanumeunauaslugury gndneen
punasiAneen (Exclusion criteria) 1uau 4 au (Hosannnzunniesanisioasauduguassnddysonisdunual
wazinedied) uarliffuiiasnisitrsudde sihlifidrsimnsAnufineunuuasunuasufuauysal S 258 Ay
Anludninnismeundu (Response Rate) Saway 98.47 dmsunisianisteya fideldnsvasuniuanysaives
quaaummnﬂaﬁﬂuﬁuﬁ wazlainudeyagme (Missing data) TusuUswdniildlunsinsen

Funounisinmsdeya nevdamaivdeyameaunnatedu §ideldnmaaeuanugniouarasuduaysa
yosuuvasunLynatiy neussthdeyafiiunisasinaeundinassiia wartufinasdulusunsudifaguitowdondng

ﬂixmumﬁmeﬁ%’a;ﬂam&aﬁaﬁidﬂ

nsessvideya

1#lusunsududagy SPSS version 20.0 (1BM Corp., Armonk, NY, USA) dfail
1. 3Lﬂ'ﬁwﬁsﬁay‘aﬁlﬂﬂim&ﬂst’faaal,%amimm (Descriptive Statistics)

2. Ansevisrdvanssaugsinie Msduai AnsUssU wavaunmTIavesgeengiidulsarumiulagld

anmLanssaun (Descriptive Statistics)

a &)

3. AATgiANdiussEninsansIauesene A1eduash 21UTEue LavaunndInveaeng iy
Tsaumu Tngldadfideyunu (Inferential Statistics) §33elanliunisnsiaaeudennacdessiu (Assumptions) vas
MYlATIEENTsaanee YA laelsiaInn1snsIvaeuANUdIius e nIsLUsdasemeaiRauUsyavsanduiusinesdu

(Pearson's Correlation Coefficient) ‘WU’hﬁiﬁmﬂisawﬁawﬁmﬁuﬁaghﬁh& -0.62 94 0.51 FIWININLAUN 0.75 way
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a1

fedadensvenemnuwdsusiu (Variance Inflation Factor: VIF) 8g5g1ing 1.340 fis 1.620 Fasninnast 10.0 way
fiAnAunuNIY (Tolerance) AfiAnunnndn 0.10 Tngegsening 0.74 e 0.85 Isliwudymaiizsamdunsany
(Multicollinearity)

yonand nisieseianurainadsy Wuluaudennandesdu sfedudu anududady (Linearity)
AMUUUTUTIUAST (Homoscedasticity) wazn1suanuasuni (Normality) iamﬁﬂiﬂwu%;ﬂaﬁﬁmﬁmna LaZANANA
Durbin-Watson aeﬂumm%ﬁaam%ﬁﬁ (@9 1.5 - 2.5) uanshlifidymanuduiusiuewesiaunanaiou

4. ALEVENAYeIANTIIULTIINY AETuAd wazazTIzu Ildenunmiavesygeengiiiy
Lsavuwnu lagldaifideeusnu (nferential Statistics) M3liAasginisanaeenyaas (Multiple regression analysis)
feFBnsidduysiuundeufu (Enter method) Wlemiuusiifidvznasenunmdinvesigeengidulsaummiu

o o a

pgsiitedAyNseianTzau 0.05

nsivingansngudlagig

msfeadsifiunsfinnsauareud® an Anznssunsaiesssunsideluuyed uninendeseindednl
IRBCMRU 2022/029.08.02 il 22 fiutas 2565 Tutunoumsifusiurudoya §iseliduasingussasiuasmoasidon
vodlasinAdelingusegnmsunouase msdhsulassmsifoduly Tnsanuaiasla uasfiinsudavinesyivie
neusheenannsideldmnidelaglsifinansenulag sivdu %’a;&adauqﬂﬂaﬁ”’wmwgﬂLﬁ‘U%Jﬂﬁ:ﬂL“f]ummé’wazhimmm
ssanuld Tavasgninluliftensfnmiivhidu uasnsiiauenansidoaragulunmemvenguiiman

3. wamsAnw

1. dayaiily

wuinguiegsdnlvgidunands Sovaz 60.5 Torgeds 702 U (SD. = 8.1) lnsunnnieieglutaseny
60-69 U Jovar 51.6 dnlvafanunmausag fevas 54.7 dusansAnwszivuszandnwiniesnnin fevas 65.9
flsauszddiasan arudulafings Sovay 48.4 uasmseumnimaluenauaulld Sevay 605 Fns1edl 1

A51adt 1 Foyaihly (n=258)

Jauanalu 14U (AL) $a8az

LIV AN 156 60.5
Y18 102 39.5

43901 60 - 69 U 133 51.6
70-79 95 36.8
80 Yuly 30 11.6
Auade (S.0.) 70.2 (8.1) U

A0UNIWEN T dusd 141 54.7
uq Wy wihe/me/uen lan 117 45.3

SEAUNNSANY lallgdnw/Uszoudnw 170 65.9
TspuAnw/01Tfne 70 27.1
USeyay1wivisegdendn 18 7.0

NsarsdnvudovauduAUlsAR 12 avuan
Un 4 auun 1 uas1Ag-uaueu 2569



A15199 1 (6)

Jayanaly U (AL) LG

TsaUseandasin (maulaunnnin 1 v8)

Laifllsauseandn 81 31.4
ANUAUladings 125 48.4
lofuluidenas 89 34.5
Tsrlaidoss 3 1.2
B9 (Wu Wfindd, sala) 12 4.7

girunmsmupsialuden (HbA1o)
AuRuld (< 7.0%) 102 39.5
ruAulilel (= 7.0%) 156 60.5

2. 32AUATETAZT A1BUTITUNS wazAMA NI Taesau

wui nquilegdlngiinnudswienizduesilagsiy eglussaulinnundes (@uamdnuunate) 1nige
Sewar 45.0 T09adU1AR S¥AUTAULEENEY (FUAmMARA) Tevay 25.2 uavseauund Seway 29.8 Llesiunguidl

= = v v o | A v | i Y ' ' ™
ANdBILaIdBsgLiIeiunuIEieTesay 70.2 du nzlswundaesin nuihnguiegsdnlvgiinesiguns
aglu s¥iuge Souaz 65.1 uaz swauluna1e Seuas 29.8 wazAMAMTIN nauiegrsdulnginunmdinlae sy

o

aglu szAuUunans Sevar 64.0 T09aNAD SEAUAN Togaz 24.0 LavsEauR Sevar 12.0 ARSI 2

A9 2 FEAUNTIETUATY A1ILUTIZUN LAEAMAINTINYBINGNAIBENS (N=258)

AMILFUAsILAgTIY syduiimnuideag 25.2
(ejﬁum‘wwm)
JEAUTAUE 116 45.0
@vamanUrunans)
szAuUNR (gunninf) 77 29.8
DR R AT NItV FEAUFN
o ~ S 13 5.1 0.54 0.22
(nauudauss Adgywguaine)
sEAuUIUNaNa
oA = 7 29.8
(nqandes Tlgymguamirunana)
JEAUES
Lo ~ 168 65.1
(ngunzidesgs ddamauninga)
AN MTIALAETI FEAUM 62 24.0 56.52 1245
sEAuUIUNaNa 165 64.0
JEAUR 31 12.0

3. FEAUANTIOULINNIY A12UTITUN UATAMNINTIN S18d1
WUT ALTIAULINNY AUANNEAEU AuAuLTasIazaITUnILTeInaileagluseiudn Inewuanniian
g Msuagilonunas Sogaz 89.9 59981 N13aN-UAAD 30 Fui Feway 75.2
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AMEUTITUTIIRU NUTEURINSIININELas seEU N ﬁmamﬂwmﬁzﬁugqﬁqm Sovay 92.2 599891
FTUAUBUNALLATVUALTS 5888y 85.3

ANAMAINTIEAY Wudwmmw%ﬁmﬂqﬂé”m?nu’mé’ama&J‘Lmzé’fvﬂ’mna’mu’mﬁqm Sovaz 67.8 uazidleRansan
@mm‘w%%mwéfmiuﬁzﬁuﬁmﬂﬁqm wud iudiusnmmnediny daunnddnsedun Sevar 24.8 diuamnIndin
AUFUNINAY agﬁluixﬁwﬁqm Sovay 38.0 FIm15799 3

M990 3 TEAVALTIOULINNIY A1IUTIZUN UAZANAINTIN FIUUNTIBAY (N=258)

AuUs LAY S.D.
AUTIAUTINNY FIUUNTIVATU
1. dnuanudaneu
NSUALIDATUNSY (3l.) sedus 232 89.9 -6.80 4.50
sEauUIuNaNg 15 5.8
SZAUR 11 4.3
nstisesaludmii (@) sdush 180 69.8 15.50 5.10
seaulIunNaNg 65 25.2
STAUR 13 5.0
2. frupnuudusuazanununuvenduila
nsan-afing 30 Junit () sedtush 194 752 950 320
FEauUIuNaNg 54 20.9
JLAUA 10 3.9
nsentvidn 30 Sunit (ad) SyduR 155 60.1 1020 3.0
sEauUIuNaNg 90 34.9
SZAUR 13 5.0
3. AMUAMUNUNIUYDITZTUURI lanazUan
Mgt 2 wift () szUs 116 45.0 65.50  15.80
gaulunans 129 50.0
STAUR 13 5.0
A1MZUSIZUNE UUNTIVATU
1. fruRenssumenmenarmsadeuln sedus 5 2.0 0.71 0.15
sEauUIuNang 15 5.8
JEAUG 238 92.2
2. ATUANNODULNABLAZIUALT SeUs 8 3.1 0.68 0.19
seaulIunNaNg 30 11.6
FEAUGS 220 85.3
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M15719% 3 (5ip)

AuUs AU Souay

3. PuUAMENIOTTHILAT SR szdus 7.0 0.52 0.20
seauUIunas 80 31.0
eIIGE 160 62.0

4. frunmrlavunnsuasnisanasasimin szus 28 10.9 0.45 0.21
sEauUIUNaNg 110 42.6
JEAUg 120 46.5

5. MunssuiiarAud sy 50 19.4 0.33 0.25
sEAuUIUNaNg 118 45.7
JEAUG 90 34.9

AMATNTIN IUUNTIBAIY

1. dugunIwnnY seum 98 38.0 5240 12,50
sEAuUIUNaNY 142 55.0
STAUR 18 7.0

2. nudala sefUs 77 29.8 5560  13.10
sEAuUIUNaNg 155 60.1
SZAUR 26 10.1

3. PUSNRUSA NN IAN Szdush 36 14.0 66.80 14.20
sEAuUIUNaNg 158 61.2
SZAUR 64 24.8

4. frudswIndon seus 51 19.8 5830  11.80
seauUIunay 175 67.8
STAUR 32 12.4

4. MINATIIANUFUNUTTENINANTIOULINNY AILTFUAT A1UTITUN LazAUNWTIndeadRavduwus
vaa s

Wud AsANEIRdleNETUSUINAUaNIIaNESINTY (r = 0.58, p-value < 0.01) wazilanuduiusyay
FunMgdeEd (r = -0.71, pvalue < 0.01) wazAMEWTIEUN ( = -0.65, p-value < 0.01) sgnsfifaddaymsadnd
52U 0.01 Swmaneanuifasorgifaussourenied wlnuamdinia uimnfingfuadussnnznsusgaty
wilnuam@iedisnas nadenanazviouludeadndt msussdiusadwsnsguamussiiemniugsenglinsgn

a

Prinegilean¥ianiadinm Wy szauihaalufenagan (HbAlo) Wiy udunmduagnenuialundiguinmsgugil

U
o

Psnseninddaafeunenmeunarinlasauiie nsransesnguensisaludaetgnusiiug Judunszuunmsddy
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a

MggiwandurnudssneungUisasgydoanuaunsalunisguanuesauiludgnunm@iniiannesadld dannsed
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A597 4 AndulszavsanduiugsewinaduUsiirne (n=258)

AUy 1. dUIIOULINNNGY 2. ATULAZ 3. A128UI1BUN ﬂmﬂ’]‘W"U']ﬂ

1. #UTIAULINNY 1.00

2. AEPuAF PAG 1.00

3. n13gUsIEUne -0.62%* 0.51** 1.00

4. AUANTIN 0.58** -0.71% -0.65** 1.00

N8R * p-value < 0.05, ** p-value < 0.01

5. mAAneinisannaeenyan §833 Enter method ilaRnyduwavaen1Izduiadi nzszue uas
sussouTTINeTidronnA I

WU AMEFuAd ApUTIEUNe waraussauEs1aNTg anwnsasauAuiueguamiinvesigeeng iy
Tsauvulddesas 64.0 (R = 0.64) aghiitiuddaymnaadi (F = 115.43, pvalue < 0.001) wazidlefiarsaundvinaves
uiazduUs wuiudsiiiavsnansausenanmdinunniigaie nduai (B = -0.55, p-value < 0.001) F89a4I
fio AMIzs1E1 (B = -0.38, pvalue < 0.001) Tuvauedl awssaugsnenie Wushuusiefiidvinamaninsonmuam
Fn (B = 0.15, p-value = 0.003) pesiitfedFameadn nansneiiasiouludwrainesretaaui ansdua
waznezuay nselsadewdy (Hidden burden) Aisumeugunimvesiagegnaguuss fadu uumansgua
%’nm;}:ﬂa&J‘Luﬁuﬁmﬂnaﬁqmiﬂé’uLﬂ?{auq’gﬂLLuumiQLLaLLwysmmi lngfpalinsIAuINITLAaUANIALTIINAIUA
Tufums¥nwlsamene uazmsiinisdsdnniseenindanie Lﬁaﬂyuvjammuamqma Fudunalnddyilazdrunies
uazensziuamnMdInveitaelfegnautiaia fined 5

M13197 5 HAN1TIATIZINTANNBENTAMMETS Enter method BvisnasiuUsiideuasennnmdin (n=258)

dnswanuls p-value 95% ClI
(Beta) (Lower,
Upper)

ﬁﬂﬂ&ﬁ 85.12 3.45 24.67 <0.001 (74.66,89.64) -

LINE 0.85 0.92 0.06 0.92 0.356 (-0.95, 2.65) 1.05
Sﬂq(ﬂ) -0.05 0.07 -0.05 -0.71 0.475 (-0.19, 0.09) 1.12
FDUNNENTH 0.62 0.70  0.05 0.89 0.376 (-0.75, 1.99) 1.08
SYAUNISAN®EN 0.45 0.38 0.08 1.18 0.238 (-0.29, 1.19) 1.15
lsaUszand -0.55 052 -007 -1.06  0.290 (-1.57, 0.47) 1.20
izﬁﬂfﬁﬁﬂaasau -0.32 0.40 -0.05 -0.80 0.425 (-1.10, 0.46) 1.04
ANBTULAS -1.89 0.21 -0.55 -9.01 < 0.001* (-3.32,-1.98) 1.34
PP EANICREATRN! -5.67 1.02  -0.38 -5.56 < 0.001* (-1.53,-0.83) 1.41

FruRansIuenenazmseaeuli -1.85 0.60  -0.15 -3.08 0.002* (-3.03, -0.67) 1.52
FTUAINNDDULNA /LA -152 058  -0.12  -2.62  0.009*  (-2.66,-0.38)  1.45

NsarsdnvudovauduAUlsAR 12 avuan
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M15719% 5 (si0)

dnswanuls 95% Cl

(Lower,

Upper)

FuNMEIeIHAlLa AL -1.05 0.52 -0.08 -2.02 0.044*% (-2.07, -0.03) 1.38

Frunmzlavnmsuasmsantmidin <065 045  -005  -1.44  0.151 (-1.53, 0.23) 1.25

AunsTuduazaug 080 048 -006 -1.67 0096  (-1.74,0.14) 130
ANIIOULINNY 098 033 015 297  0003*  (1.25,285) 1.62
AuANUEANEY 025 018 004 139 0166  (-0.10,0.60)  0.25

FUAULT I TIMAEAUNUNILYDY
o 0.45 0.18 0.08 2.50 0.013* (0.10, 0.80) 0.45
NAULUD

AUAUNUNIUVDITEUUI Az Uan  0.38 0.16 0.07 2.37 0.018* (0.07, 0.69) 0.38

R? = 0.64, F = 115.43, p < 0.001

VU0

ANAMEIR = -0.55 (AMgdued) - 0.38(MzEu) + 0.15(@ussauzs1Ine) Tnedl Aeduaihidvinageae
(B =-0.55) 5938911A9N178LUT15UN (B =-0.38) wazanssnuzsnenie (B =0.15) muaisu

ANAMEIR = 85.12 - 1.89(NeFuiAd) - 5.67(1Mxs1En9) + 0.98(@ENTIAUINME) TneriAsiiAe 8512 AN
FUAFUAZNILUTEUNEINEN AU AIUANTIAUYIINNYENANIUIN

* p-value < 0.05

4. 9fus19/ Imsaina

namsisenuiggeoreiiiulsaumilufuidandsanngduessduianudes @uamdaiuna)
Sovay 45.0 wavseiumAnsgs (@uamdne) Jesay 252 avfouliiiuiiluuuniuivindng nmsdnnaludengs
BoSuaznanszmumaidalannmaiuthadutaiodeddgiinssduliAnanneduai aeandostunsinuaes Holt

© & 39 &
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1991 Manalnmangnssy (Msvnusegdlalunisguanuies) wasnalnnea3sinen (Msvdssesluunnnasgaiisadiu

Sugdn) wvhauswiy vliglleauauseduiinaliugas Sdiinnneunsndeu uwardwalvinunndinlagsim

(39) (40)
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31253N EJEJNIiﬂ(mm N19ANYIYDY Lamedica kagAly ?]SLWLMHLWNLWN'N ﬂﬁum‘wmmwm’la\‘luuLiJuNafxlﬂﬂWﬂ/jﬂﬁ]ﬁ]EJ

LildAnannanigduaiiiisssenmsien uadsduiusivtadesindu o wu wmandgs dvilinanie (BMN) g9 seauludu
ludengs uarausIaugmMaiiinsusednTunanassiueie
Agaongdulsmuimnuinnzizuegluszivas (nqun1izdesas) fevar 65.1 uagseaulunas (nguide)

Jowar 29.8 FenguinnuiunzungeziiguaniinimategdidudAyneata genndesiunsAinwives Rashidi

(41)
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Abstract

Isoniazid-resistant tuberculosis (Hr-TB) is a major public health problem affecting the efficacy of standard
anti-tuberculosis treatment regimens. This study aimed to investigate the mutation patterns of genes associated
with resistance to Isoniazid (H) and second-line drug (SLD) in Mycobacterium tuberculosis complex (MTBC)
using the Xpert MTB/XDR technique in Health Region 12 at the Tuberculosis Laboratory, TB Center 12, Yala,
from October 2022 to September 2024. This retrospective descriptive study identified 211 Hr-TB patients. Most
patients were male (male-to-female ratio 3:1), with a median age of 49.0 years (IQR 35-59 years). Newly diagnosed
and previously treated cases accounted for 53.6% (n=113) and 46.4% (n=98), respectively. Among mutations
associated with H resistance, inhA mutations were most common (53.1%), associated with low-level H resistance
and cross-resistance to ethionamide (ETH), followed by katG mutations (42.7%), associated with high-level H
resistance. fabG1 and oxyR-ahpC mutations were less frequently detected (3.3% and 0.9%, respectively). Regarding
SLD resistance, fluoroquinolone (FLQ) resistance was detected in three cases (1.4%) due to gyrA mutations,
and second-line injectable drug (SLID) resistance was identified in one case (0.5%) due to an rrs mutation. All
SLD-resistant cases occurred in previously treated patients. In conclusion, the Xpert MTB/XDR assay is a rapid
and effective tool for detecting drug resistance. The predominance of inhA over katG mutations reflects an
area-specific pattern of H resistance and has important implications for treatment planning. The occurrence of
SLD resistance exclusively among previously treated patients highlights the importance of comprehensive drug
resistance testing at the initiation of retreatment. Further studies with larger sample sizes and whole-genome

sequencing are recommended to monitor transmission dynamics and emerging drug resistance in this setting.

Key words: Drug-resistant tuberculosis, Isoniazid resistance, Xpert MTB/XDR assay
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polymerase chain reaction (PCR) Tunsasa3taduntsneen isoniazid (H) wagnguen Second-line drug (SLD) ldun
Fluoroquinolone (FLQ) tag Second-line injectable drug (SLID) Usznause Amikacin (AMK), Kanamycin (KAN) liag
Capreomycin (CAP) lumsnaaeudssdiunagithe falsefifimmudegduiosn H suvisgihefifanudssgdunsios
SLD dmsusnwriadlse laeasiziian Melt peak temperature (MPT) %&Lﬁumqmwgﬁﬁﬁﬂﬁma Deoxyribonucleic
acid (DNA) inengeas oena3eisasameiiavun f MPT wlstumuvdnguaiiianisnaneiiug laonsaam
#oun H, FLQ waw SLID fenulaviniu 94.29%, 93.2% uay 86.1% mudiu dauarusimsivinty 98.5%, 98.0%
uaz 98.9% mudiy *” Mhanlumsmsediesgifisindud 90 wit 9 anmnsassianumsnaneiusiiietesiy
nsAesteen isoniazid (H) ludu katG, fabG1, oxyR-ahpC uay inhA dwdunses FLQ mwmmiﬂawﬁ’uﬁ:ﬁ Quinolone
Resistance-Determining Region (QRDR) tnefufiddeufie oyra uae oyrB daunsiesiasn SLID laun AMK, KAN uag
CAP igndosfiunsnaneiusludu s uay eis
awdiuldhnisien H waenguen SLD vendetalsafianuifendosfunmanaeiuduesmsiugnssuvannmanesumis
Fagslamunisfinuimsies H uaz SLD veadetalsaluiufiunguamil 12 Sniangnmsfnuedeilnedngussasd
diofinunsuuuunisiient H way SLD vesdotulsn filéa1nnsnsaa Xpert MTB/XDR Tuwnguamwdl 12 annsaviun
AnsesigUuuunsios wasldidugudeyassiulnanavesmsnaneufuoadefalsaluiiudl 7 Sminneldneuds
Fududsslovidensiiiunusnuguasnuninilse maeasunsaeuaIu Arugu fosfullymidoresluiuiively

2. 350 bumsiaw

mASeifumiadunaiarang (Cross-sectional study) Inefinwideyadiagnuaume dnsIamide Mycobacterium
tuberculosis complex suifisnsiesn Isoniazid way Second-line anti-T8 drugs laun Fluoroquinolone (FLQ)
uaz Second-line injectable drug (SLID) #1385 Xpert MTB/XDR 27nlssmenutaluangua il 12 fenseunquitui
Suiinreu 7 Jwmdnnialdneuans laun n¥e finas aga aswan Janll vga wasus1sna nsRieeet o vesujuAnis
Fugnsinlsa quiialsai 12 svan lusafeunanau 2565 fafueneu 2567

NSNAEU Xpert MTB/XDR lHinatia Nested real-time polymerase chain reaction (PCR) lngilasiziian Melt
peak temperature (MPT) %uﬂumqmmﬁﬁv‘fﬂﬁaw Deoxyribonucleic acid (DNA) m%m@"ﬂmaaaﬂﬂ?wﬁwm
A Usznaudaeinsu 10 i WasamideTailsn (MTBO) waznnsiesiosn Isoniazid (H), Ethionamide (ETH),
Fluoroquinolone (FLQ) Wagz Second-line injectable drug (SLID) Usenausie Amikacin (AMK), Kanamycin (KAN)
waw Capreomycin (CAP) Tngnsnsaamnisieen H 14Insu 4§ 1w inhA, katG, fabG1 wax oxyR-ahpC intergenic
uennil MsssymsnaeWusil inhA Saraieadestunsient ETH fae mssmammsiesn FLQ 14wy 3 &
%&ﬂ'ﬁamqu QRDR 984 gyrA waglnsu 1 @hﬁmamqm QRDR 984 gyrB d1m5Un159573 SLID 19 Insu 1 i Ineduidvung
avI9fe rrs warlnsudn 1 ffidudmnede eis
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A157197 1 §udnun8999n155I9NNSAENveLTe TalsA

Gene Target Codon Regions Nucleotide

Isoniazid (H) inhA -1 to -32 intergenic
katG 311-319 939-957
fabG1 199-210 597-630
oxyR-ahpC intergenic NA -5 to -50 intergenic (or
region -47 to -92)
Ethionamide (ETH) inhA NA -1 to -32 intergenic
Fluoroquinolone gyrA 87-95 261-285
(FLQ) oyrB 531-544 (or 492-505) 1596-1632
Amikacin (AMK) rrs NA 1396-1417
Kanamycin (KAN) eis NA -6 to -42 intergenic

Capreomycin (CAP)

Funoumsnsrafiosnaaunz@ieds Xpert MTB/XDR sinisasadiasesimuenansiifuinenvesiuanlngld
fedhadurevitenynewaunefiiunsidndeUuilou Tnedmsushegruaumedildusinms 1 - ¢ fadans naufu
hen Sample reagent 9m31dU 1:2 dunzneudrEiiunsidadeudeuiildusinns 0.5 2.5 fiadans weuy
e Sample reagent 8nT1d@U 1:3 1ag sample reagent Ha1ulsznouves Sodium hydroxide wag Isopropanol
wanlidnfude Vortex mixer agstios 10 Jundt Aeliigangiivies 10 wiit udmalidniudnaduse Vortex mixer
oghatioy 10 3wt deliftgungiivesdn 5 wit andugaiesnauiines 2 finddns ldnduvndey Xpert MTB/XDR
ildwdes Genexpert Wnansadwseiliiiiu 90 wndl

MM9TIBUNAIINATEY GeneXpert frografimuidetalsa azuansdn MTB Detected snldwuideialsnaz
sreauany MTB NOT detected dmiumsasiamnisaeswesdedalsn 1éun Isoniazid (H), Ethionamide (ETH),
Fluoroquinolone (FLQ), Second-line injectable drug (SLID) Usznaumiuen Amikacin (AMK), Kanamycin (KAN) wag
Capreomycin (CAP) uanafiuan Melting Peak Temperature 989 Wild-type ag Mutant vasudazen lag Wild type
Y99 H 1557991 4 a1 loun inhA-melt, katG-melt, fabG1-melt uag ahpC-melt @11 Mutant 989 H fn1951897U
a4 @ laun inhA-Mut melt, katG-Mut melt, fabG1-Mut melt wag ahpC-Mut melt wenanile wild type tiag Mutant
483 ETH Tdanfeafufudt Wild type uaz Mutant ves H fisunis inhA dwdu Wild type wee FLQ Snssiesu
4 A1 Usznoumiy eyrAl-melt, oyrA2-melt, gyrA3-melt uag gyrB2-melt @Al Mutant 989 FLQ 3015518971 9 A1
1aun gyrAZ-mutA melt, eyrAl-mutB melt, gyrAI-mutC melt, eyrA2-mutA melt, gyrA2-mutB melt, gyrA3-mutA
melt, gyrA3-mutB melt, gyrA3-mutC melt waz gyrB2-mut melt luvauzfian Wild type e SLID n151e91u 2 /1 fie
rrs-melt uaw eis-melt daud Mutant e rrs-mut melt wae eis-mut melt TnefhegreiinTiimszsildnunsioe
Aziansrn MPT wwgludiuges Wild type Tuwariifodeiinunsiesn azuansen MPT Tuduwas Mutant S2ude

nsaséinvudovAunIuAUlsAR 12 avval
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B GeneXpert® Dx System = O x

User DataManagement Reports Setup Maintenance View Results About User Darismi

Create Test C Stop Test efine Assays Maintenance

IlinhA-melt
‘{[katG-melt 736 69.6
||fabG1-melt. 712 1875
! N =Tl ‘{lahpC-melt 65.4 471
tance NOT DETECTED; “{layrAt-melt 76.1 46,2
[ETH Resistance NOT DETECTED “||ayrA2-melt 70.1 6.9
' D |loyrA3-melt 711 56.6
{layrB2-melt £9.1 782
{lrs-melt 748 1762
agnostic Use Only. || eis-melt 68.3 99.4
‘{linhA-mut melt 70.6 2722
|l katG-mut melt
...................................................................................... /|[fabG1-mut melt
{lahpC-mut melt
‘ gyrAl-mutA melt
o | lgyrAd1-mutB melt

JUN 1 feeananisvagey Xpert MTB/XDR wuleiaulsafoen H lneiin1snateiugi inhA

nsleseideya Tdadfemssann laud 31w fevay Anade (Mean) Adsegu (Median) uazafidunlalng

(Interquatile range: IQR)

3. HamsAaw
anwaelUvewegnlsmeIvalunaunIng 12 fnsianueinlsaies Isoniazid 910 Xpert MTB/XDR
a viesUuRn1stuansinilsm Audinlsai 12 szan Aall

M15199 2 anwazIlUveIRIBeN

Anwaznaiy U (518) $ouaz

LNF
18 167 79.1%
VAN a4 20.9 %
21g
<201 6 2.8%
21-40 1 62 29.4%
41- 60 U 98 46.4 %
> 60U 45 213%
Aafseg1u (Aingn-Agean) 49.0 (13 - 85)
IQR (Q1, Q3) 24.0 (35, 59)

NsasdinvudavAunIuAlsAi 12 avual
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A15719% 2 (s1)

Anweznaly 377U (519) $ouaz

Uszinnvasdieinlsn

AUaeTalsaselva (New cases) 113 53.6%
FuaeTnilsaflienwsnnou (Previously treated cases) 98 46.4%
InIn
939 29 13.7%
WY 21 10.0%
ana 15 7.1%
GAXGH] 66 31.3%
Unenil 38 18.0%
gLaN 29 13.7%
Us134d 13 6.2%
NANT5ATIAIATIZHAIN Xpert MTB/XDR N= 211
Isoniazid resistance 211 100%
FLQ resistance 3 1.4%
SLID resistance 1 0.5%
ETH resistance 112 53.1%

Fnuauzvhluvesiesndluiumea Wusegianavy 167 518 (79.1%) wnniwavdafinu 44 518 (20.9%)
AnslsegIuYeI01giniy 49.0 Tnedivisenyegszning 13 - 85 T wuinguengfimusiniigade 41-60 I Aeudu
Yovaz 6.4 sesasunAenaueny 21-40 T (29.4%) daurtaeiitiengsini1 20 T (2.8%) lengsisegiu 49.0 T (IQR 35-59 T)
Tudulssinnnstunsifeufiheialse newdadudiaetalsamelml (New) wu 113 519 (53.6%) luviiigtas
Faulsaflas3nwnnriou (Previously treated cases) WU 98 518 (46.4%) nMsnszanefvestaeTalsamudamiamydi
wusnniigeludminasan (31.3%) sesaunfedmintnnnil (18 %) uazeran (13.7%) wutlesdigaredminusisa
(6.2%) dwisunanisnsIvitadeTalsaiiosde Xpert MTB/XDR wanslidiuingiiaennaeienn Isoniazid vuziiny
nsheen Fluoroquinolone (FLQ) 91474 3 518 (1.5%) LazA3ABEN Second-line injectable drug (SLID) 37w 1 97
(0.5%) WBNaINE Samuind i 112 38 (53.1%) vesitaniin1siosn Ethionamide (ETH) 91 TeaziBendamandi 2

26 nsaséinvudovAunIuAUlsAR 12 avval
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M13199 3 JURUUNSNAeugYesduigItesiunTsieen H, FLQ, SLID uay ETH veaiie MTBC

MUT melt peak Tm(°C) | Wild-type melt peak Tm (°C)
Gene Target N (%) Mutant gene . )
Mean (Min - Max) Mean (Min - Max)

Isoniazid (H)

inhA 112 (53.1%) inhA MUT 70.7 (70.4-74.7) 76.1 (75.5-76.4)
katG 90 (42.7%) KatG MUT 71.3(71.0-71.6) 68.0 (67.8-68.4)
fabG1 7 (3.3%) fabG1 MUT 75.7 (75.4-75.9) 71.3(71.0-71.6)
oxyR-ahpC 2 (0.9%) ahpC MUT 66.8 (66.5-67.2) 68.4 (67.8-69.0)

Fluoroquinolone (FLQ)

gyrA 1 (0.5%) gyrAl-MutA 78.6 76.2 (75.9-76.4)°
gyrA2-MutA 73.2 70.2 (69.2-70.5)°
1 (0.5%) gyrAl-MutB 71.9 71.2 (70.7-71.6)°

gyrA3-MutB 76.2

1 (0.5%) gyrA3-MutB 75.7

Second-line injectable drugs (SLID)
rrs 1 (0.5%) rrs Mut 70.8 74.8 (74.3-75.1)
Ethionamide (ETH)

inhA 112 (53.1%) inhA MUT 70.7 (70.4-74.7) 76.1 (75.5-76.4)

“a” gyrAl-WT, “b” gyrA2-WT, “c” gyrA3-WT

gULmumﬁﬂawﬁuﬁ:maqguﬁL?{msi’faqr"furmﬁaawaqLfga Mycobacterium tuberculosis 1a8fia1541970
FNgAnaENMAIYEY DNA (Melt peak Tm) vasBunanesiug (MUT) wazBuund (Wild-type) luidefailsaitosn Tnssauun
munejmmﬁ’mi’miiﬂ 1aunA Isoniazid (H), Fluoroquinolone (FLQ), Second-line injectable drug (SLID) waz Ethionamide
(ETH)

Isoniazid (H) wunisnanefugludu inhA wusnilan S1uau 112 518 (53.1%) Seaavasuaivesdunaneius
(MUT Melt peak Tm) 8gfl 70.7°C (70.4-74.7°C) Woifisuifuduuni (Wild-type Tm) fduades 76.1°C (75.5-76.4°C)
Hgaumiiuanenaiy 5e389U1FR katG WU 90 118 (42.7%) laeilrn MUT Melt peak Tm Wiy 71.3°C (71.0-
71.6°C) uag Wild-type Trm 71 68.0°C (67.8-68.4°C) uaﬂmnﬁwuminmaﬁuﬁ}umﬁu fabG1 3w 7 918 (3.3%) waz
8u oxyR-ahpC 311U 2 518 (0.9%) Taeiian MUT melt peak Tm LU 75.7°C (75.4-75.9°C) ag 66.8°C (66.5-67.2°C)
AU

Fluoroquinolone (FLQ) fn1sasaanunisnaneiuglutu eyrA linunsnanesiugludu g8 wudnwiu 3 519
TnefisUuuunsudsundassiaiugnssuunnsiiefiu 3 uuu éun

gﬂu,uuﬁ 1 Wumsamaﬂ’uﬁ:ﬁ oyrAI-MUtA ey gyrA2-MutA e?iqeiqwaiﬁfiwwaaummLLmﬂﬁmmﬂﬁh Tm Un@
flo grAT-MUtA §i Tm 78.6°C vauefiBuund 76.2 °C (75.9-76.4°C) du gyrA2-MutA fieh Tm 73.2°C Buunddien Tm
WA 70.2°C (69.2-70.5°C)

NsasdinvudavAunIuAlsAi 12 avual
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EULL‘U‘U‘?{ 2 wvmiﬂmaﬁ’uﬁ:ﬁ gyrAI-MUtB uag gyrA3-MutB  HRA1AVABNWIAIYEY gyrAl-MutB Wiy 71.9°C
TuvuesfiBuUnRWINAU 76.2°C (75.9-76.4°C) @ gyrA3-MutB il Tm YaaguUNANUSVNAY 76.2°C Fasnennen Tm
YosBuUNRT 71.2°C (70.7-71.6°C)

EULLUU‘?II 3 Wumiﬂmaﬁuﬁ:ﬁ gyrA3-MutB HIANgAVaaunaIve gyrA3-MutB wirfiu 75.7°C TuvueAiguunfvii
71.2°C (70.7-71.6°C)

dm3u Second-line injectable drug (SLID) wun1snanewuglugu rrs 31u3u 1 918 (0.5%) dimgaviasumaianad
970 74.8°C luguun@ilu 70.8°C Tudunaneiug

ueNaINY Msieen Ethionamide §1uau 112 518 (53.19%) & inhA Wududmneierfufuguiest H

© Genexpert® Dx System — O

User DataManagement Reports Setup Maintenance View Results About User
£ e
LM m

N

Define Graphs Maintenance

Temperature

INH Resistance DETECTED;
Low FLQ Resistance DETECTED;
AMK Resistance NOT DETECTED;
AN Resistance NOT DETECTED;
AP Resistance NOT DETECTED;
H Resistance NOT DETECTED

agnostic Use Only. 68.3 105.1
67.8 129.0

oo - 786 340
7 732 1619

0ot e

Ul 2 fhegramanisvaaey Xpert MTB/XDR fiwuigeinlsadiosn H finsnanewiug katG wazmunshesn FLQ
ﬁmiﬂmﬁl‘ﬁuﬁ:ﬁ gyrA gene (gyrA1-MutA wag gyrA2-MutA)

nsasdianudavaunuAisaA 12 avuan
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‘ GeneXpert® Dx System

—t

o) I

Create Test Check Status

User Data Management Reports Setup Maintenance View Results About

u")‘]

Stop Test

Melt

58

Maintenance

Mame Peak
MTB DE}’ECTE D; Temperature Height
INH Resistance DETECTED; 762 5408
Low FLQ Resistance DETECTED; 737 778
AMK Resistance NOT DETE 713 2048
(AN Resistance NOT DETECTED
“AP Resistance NOT DETECTED; 763 50.1
Resistance NOT DETECTED 70.3 723
711 76.6
69.3 754
749 166.2
agnostic Use Only. | |eis-mett 68.4 20,1
JlinhA-mut melt
| lkatG-mut mett
................................................................................. {[fabG1-mut melt
|lahpC-mut melt- 67.2 522
e |gyrAl-mutA melt
ioo e ||l gyrAl-mutB melt.
r o {|gyrAl-mutC melt
oot % |arA2-muth mett
A2-mutB melt
[ A3-muts melt
oot gyrA3-mutB melt-
| || gyrA3-mutC melt
{|gyrB2-mut melt
00t {|rrs-mut melt
| |eis-mutA melt

gﬂﬁ 3 Fog1manIsVAdeyU Xpert MTB/XDR #inuweinilsmsiesn H In1snanewusih oxyR-ahpC Lilefia1san
NNSNTEBVDIBUADYT H MU BENIIUIEIINTAENT AIRI5199 4

A191991 4 N15NIEABVBITURDYT H Lag ETH A udnwaynIsussunseans

anwuen2luvasnIe9

katG

H/ETH resistance gene

inhA* (H+ETH)

594 211
LA
919 167
VAN 44
21g
<201 6
21-40 ¥ 62
41- 60 U 98
> 60 45

N (%)
112 (53.1%)

5 (50.9%)
7 (61.4%)

5 (83.3%)
30 (48.4%)
59 (60.2%)
8 (40.0%)

N (%)
90 (42.7%)

76 (45.5%)
14 (31.8%)

1 (16.7%)
32 (51.6%)
34 (34.7%)
23 (51.1%)

fabG1
N (%)
7 (3.3%) 2 (0.9%)
4 (2.4%) 2 (1.2%)
3(6.8) 0
0 0
0 0
4 (4.1%) 1 (1.0%)
3 (6.7%) 1 (2.2%)

NsansdinvudavaunluAulsAn 12 avuad 29
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M1579% 4 (5i)

H/ETH resistance gene

inhA* (H+ETH) katG fabaGl1 oxyR-ahpC
N (%) N (%) N (%) N (%)

anwaen2luva R84

Uszinnvasdieinlsn

Aureialsaseln 113 65 (57.5%) 46 (40.7%) 2 (1.8%) 0

(New cases)

e Taulsaiinednunrion 98 47 (48.0%) 44 (44.9%) 5 (5.1%) 2 (2.0%)

(Previously treated cases)

Inin
n39 29 10 (34.5%) 18 (62.1%) 0 1 (3.4%)
ings 21 14 (66.7%) 6 (28.6%) 0 1(4.7%)
d9a 15 6 (40.0%) 7 (46.7%) 2 (13.3%) 0
#9van 66 33 (50.0%) 32 (48.5%) 1(1.5%) 0
Unmnil 38 22 (57.9%) 14 (36.8%) 2 (5.3%) 0
gran 29 20 (69.0%) 8 (27.6%) 1 (3.4%) 0
UIENE 13 7 (53.8%) 5 (38.5%) 1(7.7%) 0

nMmsAinyINSHes H wuth inhA uBufivunisnaneiuganniian S1uau 112 918 (53.1%) sesa%nfio katG
91U 90 19 (42. 7%) Uy mfabGZ wag oxyR-ahpC Wﬂuammmmw (3.3% uaz 0.9% mudsu) dowSeudiou
MansEaeiaresEuRes H niume nuiumaneddnsinsiest H nndnands lnomamenunianansiugi inhA
(50.9%), katG (45.5%), fabG1 (2.4%) waz oxyR-ahpC (1.2%) Muasu 1u‘umu1/|mez:quvmmmﬂwqu inhA (61.4%)
Fannnilumanedniios sesasnie katG (31.8%) uaz fabG1 (6.8%) mudsiu uslsinumsnaneiusi oxyR-ahpC
Tuudveseny wuin nauiteiiileny 20-60 T fgmsnisnuguuuunsnaneiusi inhA inniign Tnowugeanlungueny
41-60 T (60.2%) sosaanAensnaneiusi katG wuwnnlungueny > 60 U (51.1%) vauzdl fabG1 wag oxyR-ahpC
wulungueng 40 Vauly Taemudiuau 2 58 (4.1%) uaz $1u7u 1 118 (1.0%) muddulungueny 40-60 T Tuvasdi
naue1y > 60 U Wudiu 3 518 (6.7%) wazduiu 1 518 (2.2%) Lﬁaﬁi’wLLuﬂmuUszLﬂwﬂ’lisﬁumﬁﬂu@'ﬂw nuN
Tunguifthesielvl finsnaneiugues inhA 1nfian $1uau 65 518 (57.5%) 509897 katG $1uaw 46 (40.7) uag
wunsnaneusesdu fabG1 $1uam 2 31 (1.8%) dwsuitheiegldfunissnwunnou fmsnaeiugues inhA uas
katG In&iResifufle 47 18 (48.0%) waw 44 (44.9%) Mgy uenTNtEmuNsNaEWLSves fabGl F1um 5 71
(5.1%) wag oxyR-ahpC $1uu 2 518 (2.0%) Falinulunguitheselnml iefinrsannisnszanedivesnsnaneiugi
iusionisiient H vesdoinlslu 7 fwminnelsineudts nud nsnaneiusi inhA uanngelu 5 Sin 1dud
g asvan Unend sran warusisna luvasiinaneiugil katG wusnnludminn3auazaga dunsnaneviugil fabG1
$1uau 7 58 wuludminaga Ynandl asvan szan uazus1sna msnanewusi oxyR-ahpC $1uau 2 518 wulusss uazsings

dmfumsnen ETH dusfusfumsnanesitugues inhA nushuau 112 518 (53.1%) ulumasesnaiimndgs (3:1)
Yrsogiinusniignite 41-60 U Tnsdnilnadudtanell (57.5%) wunszaneris 7 famialunialdnoudn

dunsnszanesvendetalsanesn SLD Audnvarmeszeing wui Salsairesn FLQ ﬁmiﬂmaﬁ’uiﬁ oyrA
wuduay 3 118 Taewulumemd (4.5%) snnndme (0.6%) Fasergiinuie 20-60 T lnesuadudtisfinglds
ms$nwanneu Andudesas 3.1 msnszaeimuluimiands sran wasus1Sna daudenoen Second-line injectable
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drug (SLID) fnsnaneiiugi rrs wudwau 1 518 (0.5%) Wunaneeglutiergunnndi 60 U lnedufteniagldiu
ns¥nwneu nuludminawal Awnsedn 5

M15719% 5 N15N52NFVBATRIULTARBET SLD FWUNAINANwULNIaUSEIINg

. o . FLQ resistance SLID resistance
anwmxmiﬂﬁuaqmamq N
211

gyrA N (%) rrs N (%)

U 3 (1.4%) 1 (0.5%)
LW
Y 167 1 (0.6%) 1 (0.6%)
VAN 44 2 (4.5%) 0
218
<209 6 0 0
21-40 1 62 2 (3.2%) 0
41- 60 U 98 1 (1.0%) 0
> 60U 45 0 1(2.2%)
Uszinnvasgthedailsa
e Tulsaselua (New cases) 113 0 0
Fuheialsafinesnyianneu 98 3(3.1%) 1(1.0%)
(Previously treated cases)
oNNelel
n34 29 1 (3.4%) 0
VMGY 21 0 0
dna 15 0 0
GNUGH] 66 0 1 (1.5%)
Unendl 38 0 0
gean 29 1 (3.4%) 0
UFNINE 13 1(7.7%) 0

msnszaeiavestureslultastalsean 7 Smiamaldnoudnn annsnwiias falsesiwau 211 58 T
it 7 Sdaaaldnouds 1Wud a¥s inge ana asan Jnail svan uasusisa wuiifinianssasvesduresise H
oganiera TnslamsBu inhA was katG FaduBuiosmdnues H el Sorfafiwudtaesnniian 1éud aswan (66 110)
soaulawn Unandl (38 918), #39 uaz vzan Fwinag 29 910)

B inhA Riduiusiunisiesn H way ETH uandliifumsunsnsznglunndmiavesnialdnouda lnsnuludndou
geanludsmingzan (69.0%) 8sasnAeMAs (66.7%) uazdamil (57.9%) vauiidy katG nsrawusNTgeluTmInn3s
(62.1%) wazaswan (50.0%) @ fabGl asrvanuludndruiisuaznuluuisdwda Toun awan (1.5%), ana (13.3%),
Unanil (5.3%) wagussna (7.7%)
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dmsududeen Fluoroquinolone (FLQ) Fadudu gyrA wu wuiiiaslu 3 dawin loun e (3.4%), svan (3.4%)
wazuIIEE (7.7%) Inedarinusisnalidndiunisnugaign dudusies Second-line injectable drug (SLID) wukiies
1 yeludandnasvan (1.5%)

H 21 579/ ETH 14 51
- inhA 66.7% (14)

- katG 28.6% (6)

- ahpC 4.7% (1)

H 29 $78/ ETH 10 578
- inhA 34.5% (10)
- katG 62.1% (18)

- ahpC 3.4% (1) H 66 518 /ETH 10 18
FLQ 1 51w - inhA 50.0% (33)
- gyrA 3.4% (1) - katG 48.5% (32)
- fabG1 1.5% (1) -
H 38 s18/ ETH 22 s
SLID 1 51
- inhA 57.9% (22
- rrs 1.5% (1) ik it
- katG 36.8% (14)
- e
H 15 578/ ETH 6 571 == - fabG1 5.3% (2)

- inhA 80.0% (6)

- katG 46.7% (7) H 13 578/ ETH 7 578

- fabG1 13.3% (2) ( - inhA 53.8% (7)
I =R - - katG 38.5% (5)

H 29 s/ ETH 20 su Us15278

- fabG1 7.7% (1)
- inhA 69.0% (20)

FLQ 1 58
- katG 27.6% (8)

- gyrA T.7% (1)
- fabG1 3.4% (1)
FLQ 1 578
- gyrA 3.4% (1)

4. 9fiUsre/ Imsaina

MnwamsAnud fuistalsafest H dnlvglumeny Govas 79.1) Fsaenrdosifumenussdmasundelan
wu31 Tl 2023 mevnetheduinlsauszanm 6.0 518 (95% Ul 5.5-6.4 d1us1e) Andu 55% vesdiuiulsyanu
e © Taetadeivlmnamodesomsthadualsamnnniinands Wy nsfnedosuuoanesed maguyn
vidednansiandia aufsnisiueilideios Fudutadeidesiinumnlundumaronazinadonisifiuauidese
msfndetalsauarnainameios @ iefinnsanaind IR Gseglutiveny 35-59 3 Tasnguensfiwusniignieras
41-60 U (Soway 46.4) aanresfiunenuaniunisalinlsninnesialdse nsuaruaulse “ wuinlud 2566 inaved
Snsmsthefeialsageaninandgslunndasens Ieftae talsaaniluafiongdus 45 Vil Faduvssrnstoussnu
fiflonaduialsngs uarnguiigeong andeyanniungunini 7% wuindihe Talsefiongade 56 3 lasiitasegius
18 7489 ¥ nanszeimesithelunduongiuandiiuinngueny 40-59 U Andufesar 40.27 wasngueny 60 Truly
Anidudosay 41.24 vesfUretoumluagunindand s luduussinvnistungdoudvastulsafion Isoniazid
wui frhedalsasglmifisiuam 113 5o Anduiesas 53.6 vazigtiefingldunssnvunnoudisiuoy 98 5o Andu
Yovay 46.4 Svawveuisaniunisaifinafsiunundssuintesdetalsafinoslugusy Tnsewslungugine
selmifidndauganinedmilwesiiasiomn uandiiuiinsindoinlsaitosusisndu (primary resistance)
Faduunliufivuihsyfann Fwmonadesiunuidevss Van Deun wazamz ¥ Adlmiftuinniswuitaealsaiiosn
Tusnigilasanzluselmidudaitidgmnsunsnszneveatoneslugumu uenani Acosta wazane® Samut
mﬂﬁﬂﬂaaﬁwaiwaiﬁﬁammﬂndﬁaaaz 50 dedudynauieuiinisszuisvendenseniiinannisinselnenss
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Tyllgannsshiidumaafissesaien Tuvaeietu é’md’gumaaQ’ﬂ’g8‘1'7iLﬂﬂlé’%’vmﬁﬂmmﬁau%aﬁmﬁu%’aaas 46.4
Ueidenudsswasnsiinnisnosuuuléin (acquired resistance) Ssenaiinainnissulsevuenlinsy 1nen wie
Lill#sunsiamunissnwetseriios dwmalidesalseillenmaimuianudiuniuses Isoniazid ﬁ?fnl,ﬁuamﬁﬂiuqm
nssnwinlsAsEezusn

sUsuumInaeiuguasBuiiisatosiunisiiesn Isoniazid (M) daudusiiide Mycobacterium tuberculosis
doldieiian iesannisnaneiugluBuvanssuns Wy inhA, katG, oxyR-ahpC, way fabGl * lundudegsil
WuBu inhA Timsnaneusinniian (53.1%) sesasniie katG (42.7%), fabG1 (3.3%) wag oxyR-ahpC (0.9%) AMARY

inhA fimnuiAgatasiy low-level resistance #oen H % Tngunisinuangafe -15C/T uazdilfumiadu
¥ -16A/G, -8T/C -17G/T Wudu ” wasfu inhA Feduiusiunisaeen Ethionamide (ETH) §re % dau katG s
U high-level resistance #io H waziinsmenuindusumisnisnaneiuginumnluvaneyszimaialan nesiasens

(29)

anUszdvsnmuesetegaiited Ay * duviiinuuseiigafie S315T wagdinisnateviudeunudu q laud S315N

RA63L R128Q A109T tiugu  n57 inhA mutation Wusnnnin katG mutation Wulsziiufiuraula aannsnuniu

V199 UUS ANy katG mutation Seeay 54.5

1970UAT LﬁaLﬂ%ﬂﬂLﬁﬂUMisﬁU@mﬂﬁiN 5 Bollela uazAgnsz ¢
WAL inhA mutation ¥evag 40.9 ¥8a Hr-TB vazAlulududnny katG gefiefoas 84.2 uag inhA Ws¥esay 10.5 Tay
AuuANFesEideUsEmaAT A F e Tuhueadentu msfinwluassasanesivanunenuh katG
mutation WugeRaioar 91.2 ves Hr-TB ¥auedl inhA mutation nuiies¥esay 7 2 uasluumaeny katG mutation
1 MDR-TB gufisfenaz 96.0 * drunisfnulusamegul 2025 wui katG S315T Wu mutation nénlunguszine
wor3m ¥ luglimaelds wuaumaInvansvesgUluy mutation anAnd1giintadu msdnwiluliniuves Tseng
wazaniy * WUl katG mutation Anuvseiigaly H-T8 lally S315T (Gewar 29) winduidu Argd63Leu Fawugadia

59 59171

Sowaz 51 uag inhA mutation WulesSesay 2.44 uazannsAnwIluduReves Charan AS LavAg
katG S315T wugaiiefesas 65.1 ¥ed Hr-TB uag inhA wusawag 28.1 dmsuusuinelng nsdnululszmalveves
Rudeeaneksin J wazAus (8) ﬁiausam%ai’miiﬂmﬂwmEJqﬁmﬂsuaalm WU katG mutation qaﬁﬁaﬁaz 81.0 uay
inhA mutation esSesay 17.3 ﬁ?u Squmecsifmrmwaﬂ'ﬁﬁﬂmﬁﬁwu inhA (53.1%) E,jﬂﬂ’j”l katG (42.7%) lneaonnasd

67 srga1uluitie M/XDR-TB Wu31 inhA mutation

futeyannmsfnulunmamilevedlveves Jaksuwan uazmmy
WUgINT1 katG mutation Ing inhA wulusewas 79.4 uaw katG esay 58.7 Uay mutation codons Ninulseignfie

katG 315, inhA 14 wag inhA 114 Tudadufivindu (Gesas 353 way 32.4 aud i) wasaenndasiunisanyluniels

% f5189°UITNUNG inhA WaY katG mutation tudadunlnafeeiu tae katG

mouvuvesivglng Karaipoom uavany '
mutation wuxnnInanteslunnTNfn (w.a. 2563-2565) Anuwana1eienanasaesuielannvatelade laun
AULANGIIUDY strain lineage ALnIsEUMIULAaE U 1n8 Beijing lineage Faunwsszuinunnluiodedanudunusiu

inhA mutation 41nAI1 katG mutation

' Lag3189U43N Fenner wavauy 7 aﬁfuaqu‘ﬂa%’aﬁwﬁuﬁ’u‘ﬁmwudwé’mdau
maamiﬂmaﬁ’uﬁ:ﬁ katG S315T \Weunu inhA C15T 5uLLﬂiﬁumWMﬂduUiz%1ﬂimaaL%a (Phylogenetic lineage) lny
a@eviug Euro-American SNy katG mutation g4ia 90% 1‘1450::145‘171'?1’18‘1&"145: Beijing a¥nudnadiuuad inhA mutation
gaﬂjwﬁ%aﬁwﬂa #0AATOINUNITNY inhA mutation Tudndiugandt katG Tunsenunildusnndu Beijing lineage

Aunsszurntunawieveing ©®

waviiduddyniandiiniidifey dmsu fabGl (3.3%) way oxyR-ahpC (0.9%)
wuludnauiition donndestiusenuues World Health Organization “ Tnedu fabG1 Lﬁﬂmiﬂmﬁﬁuﬁ:‘ﬁl Codon 203
(g609a) TanuynlusziuiividlowFouiisuiumummisdnens inhA way katG Tuvaizil oxyR-ahpC (0.9%) Tinmsnanesiug
finulgiiounn

lungu Fluoroquinolone (FLQ) annn1sfinsnunisnaneiuguesgu gyrA AReasiunsAesn FLQ $1uau 3 519
(1.4%) BeftoinHugifnisaifieh axsiouinnisiiosn FLQ Slsifulymmanlunguiegg lnsguiuunisiesuansay
W 3 50 Tud

giJLLUU‘?i 1 A9 pattern gyrAI-MutA S3uAU gyrA2-MUtA (Tm = 78.6 Wag 73.2°C muasv) laglunu gyrA3
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mutation pattern 4y tri-window Tm signature fisunesio DIAA i codon 94 Fedniliu low-level FLQ resistance

(42

mutation @AABINUTIBUYEY Chien wazAne * sydn DIGA duusiunishieen moxifloxacin (MFX) Tusedu

@3 & o Y v o a o & &
WWUﬂqmﬁﬂ\i’]usﬂ@QﬂmﬂJLGUMGUUGI']QWV@']MTZ—JOEJ‘UE’NL%E] (MIC)

# (Low-level resistance) Wiy Farhat wazanie
993981 moxifloxacin agj‘ﬁ'lﬂm 1 fiadnsusiedns Tne DIGA mutation WHAaNNMSABY aspartate 18U alanine U3k
QRDR U84 gyrA Faanauansetunsdndu (Binding affinity) 484 Fluoroquinolone ¢18 DNA gyrase-DNA complex
s wissligametiosshlifenszdugs

'E‘ULLUU‘ﬁI 2 fi gyrAI-MutB 331U gyrA3-MutB (A1 Tm winfiu 71.9 ua 76.2°C muaniu) lnglainunisnaneiug
Tudunis gyrA2 ‘EULLUUﬁUiWﬂQLﬂu 'MutB-WT-MutB' ﬁﬁmmﬁ’]warfiaminmaﬁuﬁ:ﬁmum A90V (codon 90)
%ﬁmﬁm‘%@ﬁaﬁiammju Fluoroquinolone se8us (Low-level FLQ resistance) danadaafiun1s@neves Uddin MKM
wazansz “ ludssmadinanne Tasnuin A9V ilusumisiinuvasiian (Sovay 38) lunguiionos FLQ uazduius
ffuen MIC fisndnsnanestugsumia D9AG FsdwmalhTenerosngu FLQ nvinaensuuss (High-level resistance)

E‘ULL‘U‘U‘ﬁI 3 flo pattern gyrA3-MutB isiudien (Tm = 75.7°0) Taglinu gyrAl wde gyrA2 mutation adu
pattern fienvaanpdasiu mutation Tuusail ¢yrA3 probe ATOUARULINEIRLAYY WU codon 95 w3BUILMUaY
QRDR &6i1997n codon 94 TSNV eyrAl uaz oyrA2 uanskas I Imaﬁﬂﬂmiﬂawﬁuﬁﬁ codon 94 (19U D94G
v3e D94H) SInduwusiu high-level FLQ resistance agislsfinna 1flosa1n S95T i codon 95 819U polymorphism
flaiduiusiunsios Seianusidudosiiansands DNA sequencing ileBufusiwmisiiutuouias S uuNAIITUUTS
Y8INADEN

ﬂizﬁﬁza 3 3Uuuy fiwy FLQ resistance ﬁawmmﬂu low-level resistance lsinu high-level FLQ resistance (1%
D94G, D94H, D9AN) gy Fafltfudfaynnanaiin idlesannsie FLQ sesusenadmeuauassie moxifloxacin VUINGS
(800 fadn3u) melduaniunisel wiiuwivnawes WHO axuuzthlvinnsanmadensdulunsdifinsaanu mutation
Tafimalu QRDR

ﬂ’]'iﬂﬁ’]EJWuS:ﬁLﬁﬁJ’J‘ﬁ@ﬂﬁ’U Second-line injectable drug (SLID) wun1snatewusuas s gene ARetasiunisie
SLID tes 1 918 (0.5%) Fsdtodisnann e mutation fiwutosiigafio ALA01G MmNy rrs mutation dUstdniaes1ed
Yhaviesiasn Amikacin (AMK), Kanamycin (KAN) uay Capreomycin (CAP) W3aufiu @onnassfiun1sAne1ve9 Du thag
Az @ fimsengidetalseandUaslulssmedy uaswuimsnaneudiumis AL4016 dsudiunishos

o

AU (High-level resistance) Maviaen KAN, AMK uag CAP agsiitudAry
dmsunisieen ETH duiusiunisnangugued inhA wudnuwiu 112 518 (53.1%) @slviAn MUT melt peak Tm

a A ° o ° = °o o oA a Y I Y & -
Wi 70.7°C sUuvunsnaeriuglusiumisiiinnuddyegdswienisuimsinnsgiieiulsaneenlunguaini 12

tH8991n8u inhA Wutminnesau (Common target) 9039198 Isoniazid (H) Lag Ethionamide (ETH) @annassiusigau

? fsyydnisnaneiudin inhA duiusiunisheen ETH wavdwalviiinnisiesn Isoniazid

¥4 Vilcheze Way Jacobs
Tuszdtush (low-level H resistance) arudusiudidsiugnasuiialidiuin fihonduiliinansaa inha MUT (3osas 53.1)
Tumsfnwnil Suwlduiesosn ETH Saude ufdnadunsios H isssedudifAng Sauandsannguiing
nsnaneTiusiBu katG (Gevay 42.7) Saindanafinalasiesn ETH e 1iles91n katG mutations risliiin high-level H
resistance wiilsifinalnildswanonisoenanivessn ETH Soyaiifeiiussloviosddlunmunugmseluiiud lnsanne
nsRsamEndesen ETH Tutienguiifinsnaneiiugil inhA uazenafisnsanldenainduiitiussansnmgsniiunu
Solnginumsmassrnsmansfunisnssaeivestuiiest H du luduveana Vanawe (50.9%)
waznAnds (61.4%) wumsnanefusi inhA wnfign sesaunie naeWusil katG waw fabGl mudy wenanil
WUMSNABWUST oxyR-ahpC laweinae (1.2%) whilu dwmsudiueny wuih nguegiosndi 60 U wumsnanesus
7l inhA nnftan Tuvaied katG nuannlungueng =60 U (51.1%) Ssorvasvioudsnishndediuionisldfunssnul
auysafluafiniinlugnisnaneiugazau dmsumsnaneiusi fabG1 uas oxyR-ahpC wuldlunguengunmi 40 Yauly

defansanUssnnvesUie ndugUieselnl (57.5%) wavnguiaglasunissnwiuineu (48.0%) nun1snateiugi
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inhA 1Nnilan 83a%NAe katG uazThiidunafe Mana1eusi oxyR-ahpC nuamzlunguitagléfunisinwanieu
withu Tuvmedl fabG1 wulustsaoangu winuannnilunguitresnuandeu Gevas 5.1) Weifivududdaemell
(Fovaz 1.8) luniveaniimans wuin msnaeusil inhA nszaefmuiiuly 5 fwiandnvesneldnouds Téun
#nas dsvan damil szan uazusnsna Seenaeuineiugueadeiifinsnaneiugiamziuviotiadeduniadnge
35NN ei’;umiﬂmaﬁ’uﬁ:ﬁ katG wunnlupsauazaga Vel fabGl waz oxyR-ahpC NINTEAIMUUNTERNGN
Tuunaituitvindu Tne fabG1 wuluiuit 5 Swianauans Téud aga awan Uneil g2an uagus§11a da oxyR-ahpC
swulufanianss uawitngs defoyanianszaredmagiimanstannsai g musiufidimnedmivmaiies S way
MNuHuMIIIMINensdmiunsinuialsafesfvanealuisas v iasely

duauduiudvesdnvaihlufunisaos ETH Baltu inhA Wuiuiteeuavifudwinesas (Common target)
fuen H lnednvuzvesUsznsiudume 01y Ussianvewiie wasnisnsearedilundasiinasnadaudufieiy
ffun1siesn H 970 inhA mutation

Snwailufudetalsaiesn Second-line drug (SLD) Wunsnanewusdl gyrA gene Fsdusiugiunisie

q
o o

Fluoroquinolone (FLQ) $1uau 3 518 wulu 3 dwmin loun #3s szan wazussng dwinay 1 519 Tnodumneands

1nnI1e wagnuemglugteingldsunssnwianteuyiiy Seenadesiunan1sdnyndinisnatenugves gyra

v
(46) o & 1 A

drunsnaeiugues s Nduusiunisieelungs Second-

]

TniAendansduany FLQ agsaiiiomisalimungay

'
a

line injectable drug (SLID) wuifiea 1 518 (0.5%) wuludminaswa WudUaereeny 260 U Mimeldsunissnwunneu
YaaziounwnIIN1TAee SLID NdsAoutemlununil

5. asu

MnramsAinsmsnszeimeduosludtitalsaly 7 fminnealdneudts wuinisnaneiugludu inha
wa katG Hunduiufesiinutosuanszaveglunndmta lneamizednsislufminasauasiinni feassouts
arwdndulumsidhsyTuasfnmuanunisaimsiosesnilnddn iedestumsundssuinuasiiaszansamnis
Swluitud venand nsnaneuslubu gyrA uag rrs ﬁLﬁm%aﬁumi?ﬁyﬁla’]ixﬁuqa wiaznuludndudisn windedls
Sunnuauladufiven Woanilnasemuendruinlunisinviuagsnsinissendinve e

fadu Tunsdtesensniideil miﬁmiﬁwmizwLs’hsz‘j’amaﬂ’uqmamﬁﬁmmﬁuaﬂaLLazmaUﬂqmﬁuﬁLﬂmm&
ogsiailles iletrelunisamaduuaginnesiguuuunsnaeiusiienaasundasulusunnn uenanil msduaiuns
genensldinaluladnisnsiaitadeuuusiags W Xpert MTB/XDR ae Line Probe Assay (LPA) iiadaelvinnsidiade
Salsareenfirnuusiuguarsniéitu anszernamssnuiaduazannisunsnszaneveaie snamsliauddny
fumsimussuudeyassiuginefideulosdoyansnaeiuuastoyaithsseriimin domslnseidaiuiina
nsTsusursfalseogadussuuasdusyavsamenntu uennd msliaraduiyransassaguar eyl
ftuit Tnsameituiionouny deduiunmedinunas fausssuanizih Wudandu ilevivanguassalunsdifeinig
as1sniay wardnasuliAnnsTuiAeatuTalseRometiegndes Trannsiinswaraduayulifihediunsing
ogeseiiloq

anedl maddefiumdnlunguiuiosiinutios msldsunisaduayu Tasamzmsldinaluladmaiusnasy

Wga WU Next-Generation Sequencing (NGS) tita@nwguuuunisnareiuglnduazaiuduiusiviadenieadin

U
o1iinasian1shieen WewssuauniousuleduaniunmsalinlsanelueuAnegeliuse@nsnn
6.Aa0InSSUUS:MA

AdeveveuRdtiiesUURnstugesinlsn qudinlsed 12 Jwdngzan nduviesfUAnsmenisunme
sumunulsa dinyulesiumunulsed 12 Jaminamal wasynviuiieades Jangantelinuideiddisagaei
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Abstract

Due to the complexities and time-consuming nature of the traditional Free Pratique issuance process at
the International Communicable Disease Control Port of Kantang, Trang Province, this innovative development
study aimed to develop and evaluate the efficiency of integrating Google Applications with the LINE Application.
The objectives were to streamline operational workflows, reduce processing time, establish a digital data storage
system, and enhance service user satisfaction by ensuring fast, accurate, and precise service delivery. An end-
to-end online system was developed by leveraging Google Applications (including Google Forms, Google Slides,
and Google Drive) in conjunction with the LINE Application. Under this new system, officers input vessel details
via Google Forms. The system automatically populates this data into a pre-designed template in Google Slides
to generate a PDF file, which is then stored in Google Drive and logged in Google Sheets, while simultaneously
being dispatched to service users via LINE for maximum speed and convenience. The system was evaluated
using a sample size of 250 service users. The results indicated that the new system successfully reduced the
operational processing time from over 35 minutes per transaction to a mere 3 minutes, representing a 91.4%
reduction in time. This significant improvement was achieved by eliminating manual form-filling, physical
document photocopying, and traveling to deliver documents. Furthermore, the system established an efficient
cloud computing storage mechanism that secures data in two formats: PDF files for direct delivery to users
and Goosgle Sheets for subsequent data analysis and management. Regarding user satisfaction among the 250
participants, transitioning from the legacy system (manual form-filling and photo sharing) to the new digital
system (Google Forms + LINE) drastically increased satisfaction scores from 1.54 out of 10.00 to 9.98 out of
10.00. Satisfaction across all evaluation criteria was at the highest level, reflecting unanimous user acceptance
of the newly implemented system. This study serves as an exemplary model for utilizing digital technology to

elevate public sector services and provides a viable framework for future public service developments.

Keywords: Free Pratique, Port Health and Quarantine Kantang Port, Google Applications, LINE Application
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Abstract

Dengue fever is a mosquito-borne disease and a major public health problem in Thailand. Effective dengue
management plays a crucial role in significantly reducing disease transmission. Therefore, evaluating the key
components of dengue management is essential for assessing the readiness of local areas and guiding appropriate
response strategies. This study aimed to evaluate the implementation of the Sustainable Subdistrict Dengue
Management Program, identify key strengths and limitations, and propose approaches for improving dengue
management systems at the subdistrict level.

This study was conducted using an evaluation approach with an assessment tool developed from literature
review and dengue management guidelines. The tool covered six domains: disease surveillance, vector surveillance,
outbreak control, diagnosis and treatment, risk communication, and stakeholder participation. The assessment
tool was piloted and refined before being implemented in an online format. A total of 97 subdistricts from 18
provinces conducted self-assessment with supporting evidence after one year of implementation. Subsequently,
a central committee reviewed the evidence and assigned scores based on predefined criteria. Data were analyzed
using descriptive statistics, including frequency and percentage, and key strengths and limitations were examined
by comparing the performance among subdistrict groups at different assessment levels.

The results showed that 5 subdistricts (5.2%) achieved an excellent level, 8 (8.2%) a good level, 9 (9.3%)
a fair level, and 75 (77.3%) as basic level, which requires further development. Subdistricts with excellent
and good performance shared several key strengths, including systematic analysis of dengue situation data,
maintaining larval indices within recommended thresholds, effective surveillance and outbreak control systems,
establishment of Dengue Corners and clear referral pathways, comprehensive risk communication, and active
stakeholder engagement. In contrast, common limitations across subdistricts included inadequate data recording
and reporting systems, larval indices exceeding standard thresholds, and limited stakeholder participation. Based
on these findings, strengthening systematic surveillance, prevention, and control systems is recommmended.
Standardized reporting and continuous monitoring mechanisms should be established, along with policy support
from relevant sectors at all administrative levels. In addition, enhancing stakeholder participation is essential to

improve the effectiveness and sustainability of dengue management at the subdistrict level.

Keywords: Dengue, management evaluation, disease control, subdistrict health management
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Abstract

In 2025, Trang Province had the second highest incidence rate of influenza in the lower southern region of
Thailand, with Na Yong District ranking fourth in the province for the number of patients, showing a continuously
increasing trend. This cross-sectional descriptive study aimed to evaluate the influenza surveillance system of

Na Yong Hospital, Trang Province, for the year 2025. The evaluation encompassed the data reporting process,

m NsarsduanudavAunluAulsan 12 avuan



quantitative attributes, and qualitative attributes of the surveillance system. The study examined the influenza
reporting process within the Digital Disease Surveillance (DDS) system and reviewed the medical records of
both outpatients and inpatients diagnosed with influenza and related conditions based on ICD-10 codes in
the HosXP system between January 1 and December 31, 2025. Quantitative attributes—including sensitivity,
positive predictive value (PPV), completeness, accuracy, timeliness, and representativeness—were analyzed.
Qualitative attributes—including simplicity, flexibility, acceptability, stability, and data usefulness—were assessed
through in-depth interviews with 10 relevant personnel. The results showed that out of 192 patients with
influenza-related ICD-10 codes, 171 met the case definition for reporting, and 136 were reported in the DDS
system. The sensitivity of the system was 79.53%. Of the 150 patients reported in the DDS system, 136 met the
case definition, yielding a positive predictive value of 90.67%. Data completeness in the DDS system was 100%.
Data accuracy for variables including sex, age, occupation, date of onset, and date of diagnosis was 100%, except
for address data at the village level, which was 91.91%. Timeliness of reporting within 0-3 days was 95.58%. Data
regarding age and date of onset demonstrated a consistent trend in representativeness. Regarding qualitative
attributes, the system demonstrated good levels of simplicity, flexibility, acceptability, and stability, with data
being utilized for monitoring and controlling disease outbreaks. Therefore, understanding of the disease reporting
definitions should be enhanced among personnel starting from the screening process to increase the system's

sensitivity and further improve the quality of influenza surveillance.

Keywords: Surveillance system evaluation, Influenza, Na Yong Hospital
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