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Factors associated with mortality of new tuberculosis patients

in Phetchabun Province, fiscal year 2023
Thanyarat Wongchana" ™ Dr.P.H., Niramon Pimnumyen® Ph.D., Chanoknun Fakmit® Dr.P.H.,
Sirinapa Aryuyuen® Ph.D.

ABSTRACT

This research aimed to study factors affecting mortality among new tuberculosis patients
in Phetchabun Province. A retrospective cohort study design was utilized. The study population consisted
of 634 new tuberculosis patients registered for treatment in government hospitals within Phetchabun
Province during the fiscal year 2023 (October 1, 2022-September 30, 2023). Data were obtained
from the national Tuberculosis Database of Thailand using a data recording form developed by the
researchers. Factors affecting mortality were analyzed using Cox proportional hazards regression.

The results revealed that among the 634 new tuberculosis patients, 123 patients died (19.4%).
Most patients were male (72.2%), with a mean age of 55.36 years (S.D. = 16.37), and 41.8% were aged
over 60 years. Factors significantly associated with mortality (p-value < 0.05) included diabetes mellitus
(AHR = 5.388, 95% CI: 1.893-15.334), refusal of HIV testing (AHR = 5.633, 95%Cl: 1.997-15.889),
overweight (BMI 25-29.9 kg/m?) (AHR = 2.163, 95% CI: 1.088-4.302), obesity (BMI = 30 kg/m?)
(AHR = 3.590, 95% CI: 1.030-12.515), underweight (BMI < 18.5 kg/m?) (AHR = 2.126, 95% CI: 1.416-3.191),
chronic kidney disease (AHR = 3.176, 95% CI: 1.497-6.738), and age over 60 years (AHR = 1.820,
95% CI: 1.219-2.718). These findings suggest that healthcare facilities at all levels should strengthen
the management of newly diagnosed tuberculosis patients by prioritizing those with comorbidities,
individuals whose body mass index does not meet the standard criteria, and older adults, in order to help

reduce the risk of mortality during treatment.
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iwindninued 273 430 72 2.4 201 736 <0.001*
(%aani1 18.5 kg/m?)
Un@ (18.5-24.9 kg/m?) 307 48.4 37 12.1 270 87.9
Hwtinifin 46 7.3 11 23.9 35 76.1
(25.0-29.9 kg/m?)
8% (WNNINRIBLYINNL 8 1.3 3 37.5 5 62.5
30.0 kg/m?)
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1379 1 é’ﬂwm:dauqﬂﬂa ANBIULNIARIN LLa:m'J:q“umw**um;jﬂ'am“mI‘mﬁ;flmj WIBUBUTZRING
ﬂﬁjupjﬂaﬂi'miiﬂﬁlﬁﬂﬁ%ua:ﬁ%% (n = 634) (¢i0)

All Death Alive
TJose n =634 n=123 n =511 p-value
n % n % n %

Usziansanizatonla’

faolerled 48 7.6 13 27.1 35 729 0.030*

lifagetarled 578 91.1 106 18.3 472 81.7

Ufjiesaraenled 8 1.3 4 50.0 4 50.0
1/59@n193081 Co-trimoxazole

a5 42 6.5 10 23.8 32 762  0.455*

1ailasu 592 93.4 113 19.1 479 80.9
szialsasaa

laidilsasan 494 77.9 92 18.6 402 81.4 <0.001*

Iﬁﬂﬂﬂ@g@ﬁ%éﬂ%’ﬁ 16 25 6 37.5 10 62.5

Tsa'la30ss 15 2.4 8 53.3 7 46.7

JREGIRTRU BN 6 0.9 4 66.7 2 33.3

lsaanuaulafiags 57 9.0 5 8.8 52 91.2

Isﬂiauﬁ'us] L% HCV 46 7.3 8 17.4 38 82.6

Tusinlwdoags i Invend
NanN1Ia329 AFB

1+ 104 16.4 23 22.1 81 779  0.196*

2+ 78 12.3 13 16.7 65 83.3

3+ 150 23.7 33 22.0 117 78.0

Sc 1-9 32 5.0 10 31.3 22 68.7

Negative 270 426 44 16.3 226 83.7
ALAIWIIA

lutlaa 582 91.8 114 19.6 468 80.4  0.183*

naniaa 41 6.5 5 12.2 36 87.8

ludaauazuanilaa 11 1.7 4 36.4 7 63.6
HAATITD TSR

B+ 507 80.0 106 20.9 401 791 0.055*

B- 127 20.0 17 13.4 110 86.6

Fisher's Exact Test, Pearson Chi-Square Test"
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mﬂmiﬁ@mu@]’ﬂam"’mkmmlmi 1B
634 A% WU T2821281NN3AAAN (Follow-up time)
fenasue 0-712 u lapfidsdtoguvasszozam
NMIAAAUIINAL 182 % I2B2AINNTIATWN
fwonluimnswinesudiuiisusnenimlse
Fmnatdwiusudn = 0) aufiviuiiFodie viaiu
fifugansaay (18 Twnaw 2567) lasgihed
GaliTInag o fuguq@ﬂﬂiaﬂmwugﬂﬁmu@lﬁlﬂu
censored observations 3LAT12%#61835 Kaplan-Meier

survival analysis HaN3AN®Y WU AHLFETIa
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dwan 123 18 (Fasar 19.4) uazdithengiiisia
agdwIn 511 1y (Saaz 80.6) ANTLIUVBITLY
NANII0ATN (Median survival time) ladanansa
fuwrmla hasananuiazidusasnisseadw
ARDATINLIAINIIAAMNEIAININNTN Ta8as 50.0
° o o, A A Aaa & R P

awiudthondedie szozanaIud IuNSuINm
> = Qs dl a Aa s e 1 ot q,
Tmlsnauiisiuii{oTailadtognn winnu 38 3
(IQR 9-87 %) WAN1IILATILH Kaplan-Meier

survival function LEAIAIATN 2

1#UT A Kaplan-Meier 18AIAN 110 T U2 29N 55D IAZDININILTIMTSASIW TN SIMIALNZSYSDL (0 = 634)

213}
-
/

ﬂ')’]NVi'K):‘z lleZD\lﬂ’\ﬁﬁDﬂ

0 100 200 300 400

500 600 700

SEULNRNMSAAGN (T4)

NN 2 LFULAI Kaplan-Meier LLaﬂammma:Lﬂumaamﬁaﬂ‘ﬁﬁwaaQ”ﬂmi’mkmmlmi é]"aﬁi'al,wmgifﬁ

(n = 634) lQUUAUBDULAAITEUZIANNTAAAY (TW) WUNIRASNIABIIULTAIUTITUNLFDT A0

WIDTWNEUFANIAAAIN (18 TUNAN 2567) UazunuAIugaInNuziiusainsTeadia szoza

msﬁ@@nugoqmmﬁu 712 1%

nanIIATsATas e dnadan s fediavas
Hilaedulsasalnal e Cox proportional hazards
regression I@ﬂ?mi’]zﬁ@l‘y’mﬂ‘nam (Univariable
analysis) $12% 9 @auds antwieawl A
p-value < 0.25 Lﬁﬁ@jmﬁmﬁ:ﬁﬁmwn (Multivariable

. ' o Ao ' A Aa oy
analysis) WU ﬁ"i]ﬁ]UﬂNNﬂ@Iaﬂ'ﬁLﬁiﬂj’Jﬂ"ﬂadaﬂ?EI

Tawlsaselng laud 1) nsdfissasiaasle?
2) 13ALw1%% 3) Azdan (> 30 kg/m?) 4) L3ala
13853 5) dntniAuinmal (25-29.9 kg/m?)
6) Bnin@InInmat (< 18.5 kg/m?) uaz
7) engunndi 60 I Muazidsaluannd 2
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A1319 2 wamﬁmﬁ:ﬁﬁﬁ]ﬁ'ﬂﬁﬁwaﬂbumstﬁr_l%%maa;ﬁﬂam“mi‘smwﬂlﬁsj (n = 634) lag/l4 Cox proportional

hazards regression

aaus AHR (95% CI) p-value AHR (95% CI) p-value
mq
%ounin 60 U (Ref)
nnin 60 1 1.565 (1.098-2.230) 0.013  1.820 (1.219-2.718) 0.003*
ATRNIANIE
1né (18.5-24.9 kg/m®) (Ref)
iwindnin et 2.320 (1.560-3.451) < 0.001 2.126 (1.416-3.191) 0.001*

(< 18.5 kg/m®)

Wwinufn (25-29.9 kg/m?)  2.093 (1.067-4.104) 0032  2.163 (1.088-4.302)  0.028"

871 (> 30 kg/m?) 3.966 (1.222-12.870)  0.022  3.590 (1.030-12.515)  0.045*
Usziamsanidaterlad

lidadaierled (Ref)

fatolarle’ 1.481 (0.830-2.641)  0.183  1.799 (0.921-3.512) 0.086
Ufiasasaarle?d 4577 (1.685-12.433)  0.003  5.633 (1.997-15.889)  0.001*
szialsasin
laifilsasw (Ref)
Iﬁﬂﬂa@qum%va%”a 2.254 (0.986-5.153)  0.054  1.757 (0.746-4.140) 0.197
Tsalaisass 3.138 (1.522-6.468)  0.002  3.176 (1.497-6.738) 0.003*
[RGIETRI R 4.122 (1.507-11.275) 0.006 5.388 (1.893-15.334) 0.002*
lsaanuaulaiags 0.433 (0.176-1.065)  0.068  0.445 (0.178-1.113) 0.084
T3n3708% 1% HCV 0.932 (0.452-1.920)  0.848  0.767 (0.360-1.637) 0.493
lusiulwdaags i Insand
Na®329 AFB
Negative (Ref)
1+ 1.403 (0.847-2.323) 0.189 1.263 (0.711-2.243) 0.425
2+ 0.997 (0.537-1.852) 0.992 0.963 (0.481-1.927) 0.916
3+ 1.418 (0.930-2.228) 0.129 1.520 (0.883-2.614) 0.131
Sc 1-9 2.030 (1.017-4.053) 0.045 1.707 (0.801-3.636) 0.166
AunibaIelaa
nanuUaa (Ref)
ludaa 1.669 (0.681-4.088)  0.263  1.309 (0.503-3.407) 0.582
Tudaauazuanian 3.111 (0.834-11.603)  0.091  2.479 (0.596-10.312)  0.212
Han1sAsIINLIEatlsa
B- (Ref)
B+ 1.612 (0.966-2.691) 0.068 1.327 (0.706-2.497) 0.380

* p-value < 0.05
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arduazanydsana

miﬁﬂmﬁa'ﬁ'ﬂﬁﬁwa@iam‘nﬁﬁﬁmaa;ﬂ”ﬂm
i'misﬂsﬂzflmjﬁifuﬂmﬁmm”nmlmﬁ'wi'@megszﬁ
Dsutlszanme 2566 Wuin srozIaeIua Ui lasy
mysnsnauieiuidsiadenaisagin ity 38 T
(IQR 9-87 ) uazifesuiinlanmadodsaves
fihoimlsanulnigefign fe nsdfiasasn
107183 (AHR = 5.633) 5898981 @8 L3ALLIANH
(AHR = 5.388) N11282% (> 30 kg/m?) (AHR = 3.590)
Tsa'lai3ass (AHR = 3.176) HwsiniAuinmaei
(25.0-29.9 kg/m?) (AHR = 2.163) tiwiindnninunaust
(< 18.5 kg/m®) (AHR = 2.126) Waze1gNINNI
60 I (AHR =1.820) au&1aU it

1) myfiasanaerled inlommiedia
mﬂﬂiwgﬁvlaiﬁw,%al,a"ﬁvlaﬁ 5.633 7 Gea1afiaa
la7nduarunuuedtaauidegiauuazngdnssa
L NIRRT mwﬁmﬁmu’%miqmmw M3
UIMIETN ﬂ%ﬁjmﬁhﬁmﬂm?m@%ﬂ Gemalifugan
@mfﬂLam"Laﬁm'«aﬁvaﬂgjmﬁﬁaﬁfslﬁm“ﬁw uae lesu
mysnend livanzay SesaaasasnumIdnesves
Kittijantharopas (2019) Wuin msdeaugeterled
duTaspfigunusiumaniedinedeftoday
NN&NE (p-value < 0.05) LAz Chaisri (2024) WU
;‘J]”ﬁm%am“ﬁ"l,ai' ﬁIammﬁm%ﬁmnnmh;jﬁ"LajﬁﬂL%a
lrlad 2.82 i1 uaznIAN®MI2EY Laowitthawat
& Saengchat (2024) waz Phasuknit (2024) WU
midaaterle? uTaspfAinadamsiiedinues
diheriulsn athlafiony nguujoaiadinies 8 Mo
SINALAT AT AN NN (95% CI 1.997-15.889)
9ATUUANARIHANNTZIATL I WALAITANIAN®N
Wduiarnenudladasmesinuussng anyaa
MAgaTad

2) U53@13a5w laua lsawnnanu uazlsale
3039 ulseidanusuwuiiunisdsdinen
Tmlsn ety Wesnnlsamaimun
a@ﬂs:ﬁn%nwwmaoi:uugﬁ@j’uﬁu LAZTUNIWANT
e 9 ldszEnimumasnsimlsnanas
e ANANNLEEIRNEUNINT U FaanRaInL

17 8 187 2 WoEMAN-RIMAY 2569

AMIANBIVDI Imduang, Siripon, Nakrit, Karikan,
Saengsuwan & Trakoolkollakit (2022) wu11
slwndiheiuleidoiin flanuvielatsim
Yauaz 63.9 MsAnw1vad Kittjantharopas (2019)
WAz Laowitthawat & Saengchat (2024) wuin lsa'la
Lﬂuﬂ%ﬁﬂﬁiﬁlﬁuﬁﬁﬁﬂﬁﬂﬁﬂ%%@mE]{'l%ﬂ?ﬂ’ilmiiﬂ
2 1INnBENATYNIIENE (p-value < 0.05) WAz
Chaisri (2024) WU Qﬂmi’mkﬂﬁmiﬂvlmiwﬁw
:fﬂammﬁn%ﬁ@mmhtﬁﬁ%ﬁiﬂ%ﬁmﬁ”’m 0.24 1
aenslsfiony mTRIIndanNusia 39 Wasen
Fwugthowmmulungudnsfiies 6 Mo uaz
Tsalaisass 15 118 danaligrsnnuidosuas
Adjusted HR Sanunsdeutronnn Gea=riouds
analaiusuguasddszans (Low precision) way
813Liia Sparse data bias ’Lunaiusiaﬂﬁﬁmuwmﬁﬂ
3) aptnanme Inadanaiediavadgiae
Tmlsasolnd I@ﬂ@ﬂmﬁﬁﬁmﬁfﬂ@%mdﬁmmsﬁ
ﬁIammﬁﬂ%%gqﬂdﬂQﬁﬁﬁmﬁnﬂﬂamwmmsﬁ
tszanns 2.13 1vi mmx‘ﬁ'@?ﬂaﬂﬁﬁﬁmﬁfmﬁuua:éfm
flommAuduils=anme 2.16 2.16 111 uae 3.59 17
ANEAL Lﬁmmﬂma:nwinmmmimadawaslﬁ
izuun“ﬁ@j”uﬁuunwimLLa:LﬁummgmLiwaﬂiﬂ
WprE AR AR s e auR USRI
i [3auNmanm GeenaaassEnsmwmineuaues
6]'E]ﬂ’]i%’m:ﬂLLQZLﬁNﬂ?’mLﬁﬂ{l@iﬂﬂ’]ﬂﬁﬂ%’?@]ﬁgd“ﬁu
FOANADINUNTANENVDI Imduang, Siripon, Nakrit,
Karikan, Saengsuwan & Trakoolkollakit (2022),
Sumethwatanin (2019), Prawan, Udomdej,
Niyomthong & Chatraphiban (2022) waz Chaisri
(2024) Wuin ;\J}”ﬂmi’mﬁmﬁm%% faulngifie
GrRuane@InIInmy (BMI < 18.5 kg/m?)
atnd lsiany Hiarinamadiniiies 8 11y §IHa
Twaszanminnyliaiosuasisenudaguni
(1.030-12.515) 9AITAANNAIVANUTZNATEI
4) a7y ﬁwa@iamaﬁm%’?maqﬁﬂmi’mﬁm
n&NIAe Lfiamqmﬂﬂifu STUUNAANAUDANALaNAIL
wazanadlsasunanslsn ssnadenNURNTa UM
@ia;ﬁn”m%a’i’miiﬂLLa:mmﬂmiam%'ﬂmvlﬁmaa
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2 o 0 vo a A . A Aa o &
mm’lmgamqummLam@mmil,amm@mmmkﬂgm‘*uu
ROAARBINUNIANBIVD Imduang, Siripon, Nakrit,
Karikan, Saengsuwan & Trakoolkollakit (2022) W31
. X o { A . X
sulwnithoiulsandodie Sengannd 650 auly
WaENNIFAN®IVeY Prawan, Udomdej, Niyomthong,
& Chatraphiban (2022) .8z Kittijantharopas (2019)
wuh oy (uhdbwnsninduwusiuna{edi
mao;&“ﬂa g lsaselui waz Laowitthawat &
Saengchat (2024) 1az Phasuknit (2024) Wud1
| Qs dld 1 = aa U s

g Lﬂuﬂwmuwa@amﬂaﬂmmmammzuiiﬂ
Neluduaznavidudn waz Diewsurin (2025) WU

ldl ' A ] Q QI = aa
agAuINNIwIBLYINAY 60 1 wnlaniadusia
4.4 1911

v o Qs

Pa3NaA

nadnsildTayandunil (Secondary data)

v Qs A a v oA A
mﬂgmmagmmkﬂmaaﬂi:mﬂ (NTIP) T98i1ad fa
mmimamuu‘ﬂ”ayaﬁwmumﬂ"lﬁ@ ol N7
dar1lae a9 b3nANN anadTes NaUIIUIEAS
lduA 1) e1aiiia Selection bias nnnIAaaaniie
ﬁﬁiagavlaimuﬁméﬁmu 309 M8 nnEih UNIRNG
945 My (Fawaz 32.7) Ssmnarhlingdueaatinem
ﬁnm’?mm:vﬁmﬂ@mmﬂﬂsz"mmﬁjﬂa g l3A239
a . . 4 Y & e

2) 8713Ln@ Information bias Lﬁmmmmagmuagnu
msﬁ'uﬁﬂmaaqﬂmﬂﬂmwuﬁmi FI97190ANY
AmainRaunIataya lauysol 3) a1ail Residual
confounding t#as91ngutiaya linsauaguauls
FUNDANTINUALFIAULIUTENT LT MIFUYAT
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Tmlvaluszaununld wanirviinaluldaneds
lus:ﬁuﬂi:mﬁﬂaiﬁmsmﬂiaﬁwﬁma{wﬁaga

08

124

17 8 187 2 WoEMAN-RIMAY 2569

VDA DUIE

Faranaunlnnisiinanive ldly

1. nawauqulsa dnuaulouianiinig
arloSasnarafs lasutunagninadan LWoan
au ’7IANN9IALAURZRIANANMTITNTULIANT

2. ﬁﬁﬁfmmmmimqﬂlﬁ'\mfﬂLWﬁHinI Mnua
uIsJ'mm"’@ém"’mamﬁﬁﬂ”@mjuLf?}miﬂ TUCEA TPl
Salsaffnnnass leun HF9eny BMI HaUnd uaz
lsavu L‘fluﬂzjwﬁﬁaﬂﬁ%’umiﬁﬂmﬂﬂé’%@LLa:
VN AINIQUALLILIYITNNTT

3. 159w mmamsgimwmsﬂﬁﬁﬂiiﬂL'%?ai"\‘i
Twnuadinimlse lasnanawlidulouiasiv
sumeansasimlsnlunainlsnisass lasians
AadnwIrW e Lﬁami@uaamuﬂmwu

4. aatnmalsnnsaa MimIUsailivuuazingzs
MlasmmItazmIeanmMaInevasd Kth pmlIn
pdn9daLias lag Lawwzlu;ﬁﬁ@ﬁjﬁm anne
FnINIAT RS UazAEE Lﬁiaaﬁfuagu
migLLa{ﬂmﬁﬁﬂi:ﬁwﬁmwLm:a@mwmﬁm@iami
RT3

saawaunlumsisaassdalil

asthiaseiildanmsanmnesiitlsalusunsu
Lﬁaﬂaaﬂ”umﬂﬁm%%lu;jﬂj ginalsasnelng Lgu
ldsunsuaanmiafodialuglasimlsaelna
I@mﬁumﬁmﬁmga leun fgeany ;gﬁﬁ‘[mm LR

'
v

a e A a a
NNAaThaIaNaHaUna

U

1@N&E92 1999

Chaisri, S. (2024). Factors affecting mortality among
new and relapsed tuberculosis patients,
Mancha Khiri Hospital, fiscal years 2020-2024.
Journal of Environmental Medical and Health
Studies, 9(4), 601-610.

Diewsurin, J. (2025). Integration of risk factors and
development of a mortality score to predict
prognosis after tuberculosis diagnosis.
Journal of Clinical Medical Education Center,
King Prajadhipok Hospital, 42(1), 56-65.



2M3IRNTIRN DD wazAIN mmam"‘qmmw

Division of Tuberculosis, Department of Disease
Control, Ministry of Public Health. (2021).
National Tuberculosis Control Program
Guideline, Thailand 2021. Aksorn Graphic
and Design.

Division of Tuberculosis, Department of Disease
Control, Ministry of Public Health. (2022).
National Tuberculosis Control Program
Guideline, Thailand 2021. Aksorn Graphic
and Design.

Division of Tuberculosis, Department of Disease
Control, Ministry of Public Health. (2024).
The tuberculosis situation and performance
in Thailand, 2019-2023. Aksorn Graphic and
Design.

Imduang, K., Siripon, K., Nakrit, K., Karikan, T.,
Saengsuwan, L., Trakoolkollakit, W., et al.
(2022). Mortality situation of new and relapsed
tuberculosis patients in Health Region 11.
Journal of Disease Prevention and Control
Office 2 Phitsanulok, 9(2), 76-92.

Khonsomsak, R. (2017). Factors associated
with mortality among smear-positive
pulmonary tuberculosis patients, Somdet
Phra Yannasangwon Hospital, Chiang Rai.
Chiangrai Medical Journal, 9(1), 19-27.

Kittijantharopas, C. (2019). Factors associated
with mortality among new pulmonary
tuberculosis patients, Lampang Province.
Journal of Community Public Health, 5(3),
74-82.

Laowitthawat, W., & Saengchat, A. (2024). Factors
influencing mortality among new and
relapsed tuberculosis patients in Khon Kaen
Province, fiscal year 2023. Journal of Health
Systems Research and Development, 17(1),
72-82.

17 8 187 2 WoEMAN-RIMAY 2569

National Tuberculosis Information Program. (2024).
NTIP data center [Database]. Retrieved
October 21, 2024, from http://ntip-ddc.moph.
go.th/uiform/Login.aspx

Phasuknit, M. (2024). Factors associated with
mortality among tuberculosis patients during
treatment at Kanthararom Hospital. Sisaket
Health Research and Development Journal,
3(1), 274-285.

Prawan, A., Udomdej, W., Niyomthong, P., &
Chatraphiban, T. (2022). Development of
a scoring system for predicting mortality
among new tuberculosis patients. Journal of
Phrae Hospital, 30(2), 103-118.

Sumethwatanin, P. (2019). Characteristics of
tuberculosis patients who died during
treatment at Banglamung Hospital, fiscal
years 2016-2018. Journal of Clinical
Medical Education Center, King Prajadhipok
Hospital, 36(3), 202—209.

Vélez-Gomez, D., Bonet-Arengas, E. Y., Montes-
Zuluaga, C., Montes-Zuluaga, F., &
Benjumea-Bedoya, D. (2025). Survival and
factors associated with mortality among
people with tuberculosis in Medellin,
Colombia (2018-2023): a retrospective cohort
study. BMJ Open, 15(12), e098788. https://
doi.org/10.1136/bmjopen-2025-098788

World Health Organization. (2024). Tuberculosis
(Fact sheet). Retrieved January 2, 2025,
from https://www.who.int/news-room/
fact-sheets/detail/tuberculosis

Xie, Y., Han, J., Yu, W., Wu, J., Li, X., & Chen, H.
(2020). Survival analysis of risk factors
for mortality in a cohort of patients with
tuberculosis. Can Respir J, 2020, 1654653.
https://doi.org/10.1155/2020/1654653

125



