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Abstract

This case-control study aimed to identify risk factors for mortality of coronavirus disease 2019
(COVID-19) patients. The samples were confirmed SARS-COV-2 infection and hospitalization in Kalasin,
Khon Kaen, Roi-Et, Maha Sarakham hospital during 1 January—31 December 2022. A total of 780 samples
were included, 390 cases were deaths with COVID-19 and 390 controls were survivors. Data were collected by
examined the medical records in hospitals, COVID-19 report and investigation form, and COVID-19 vaccination
from MOPH-IC database. Multivariable logistic regression was used to determine the risk factors related to
COVID-19 deaths, adjusted OR and 95% confidence intervals were calculated risk of death. The results show
that most of samples in death group were 233 males (59.7%). Two hundred and sixty eight cases (68.7%) were
age group over 60 years, the mean age was 66.8 years (standard deviation=15.2). Three hundred and forty five
cases (88.5%) of death group were abnormal chest x-ray, 339 cases (86.9% ) with underlying diseases and 81
cases (20.8%) were obesity. In survivor group, most of patients were 217 females (55.6% ). One hundred and
fifty four cases (39.5%) were age group over 60 years, the mean age was 53.4 years (standard deviation=17.7).
One hundred and thirteen cases (29.0%) of survivor group were abnormal chest x-ray, 212 cases (54.4% ) with
underlying diseases and 122 cases (31.1%) were obesity.

Significant risk factors for COVID-19 death were not COVID-19 vaccinated (adj.OR = 9.3, 95%
CI = 4.9-17.3), severe pneumonia (adj.OR = 13.2, 95% CI = 8.3-20.8), age group over 60 years
(adj.OR = 4.2, 95% CI = 2.1-8.6), underlying diseases (adj.OR = 2.1, 95% CI = 1.3-3.5). Patients with
chronic diseases such as cirrhosis (adj.OR = 3.9, 95% CI = 1.3-11.3), tuberculosis (adj.OR = 3.3, 95%
Cl = 1.7-6.6), asthma (adj.OR = 2.7, 95% CI = 1.1-6.6), cardiovascular diseases (adj.OR = 2.7, 95%
CI = 1.6—4.8), chronic kidney disease (adj.OR = 2.4, 95% CI = 1.6—3.7), stroke (adj.OR = 2.4, 95%
CI = 1.4-4.2) and hypertension (adj.OR = 2.3, 95% CI = 1.6-3.2).

This research recommends that older people with pneumonia and chronic comorbidities such as cirrhosis,
tuberculosis, stroke, cardiovascular diseases, chronic kidney disease, asthma, and hypertension, including incomplete
COVID-19 vaccination contribute to COVID-19 related deaths. Patients with these risk factors have to be
monitored, screened, diagnosed and treated quickly. Both treating COVID-19 and comorbidities appropriately

including receiving the COVID-19 vaccine to cover the criteria.
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Hu Sewar U Sasaz (95% CI)

el

VAN 157 40.3 217 55.6 1

b 233 59.7 173 44.4 1.9 (1.4 - 2.5) <0.001
angy

20-40 1 23 5.9 104 26.7 1

41-601 99 25.4 132 33.8 3.4 (2.0 - 5.7) <0.001

NN 601 268 68.7 154 39.5 7.9(4.8-12.9)  <0.001
agHaang (nn./n°)

<18.5 (shwinifas) 74 19.0 49 12.6 1

18.5-22.9 (Unf) 162 41.5 151 38.7 0.7 (0.5 -1.1) 0.114

23.0-24.9 (Yhwtinti) 73 18.7 68 17.4 0.7 (0.4 - 1.2) 0.172

25.0-29.9 (8I1UsEAU 1) 60 15.4 89 22.8 0.4 (0.3 -0.7) 0.001

30.0 3l (Susedu 2) 21 5.4 33 8.5 0.4 (0.2 - 0.8) 0.010
msilsadszim

Taisilsauszdran 51 13.1 178 45.6 1

Jlsauszdran 339 86.9 212 54.4 5.6 (3.9 - 8.1) <0.001
azdanantau

Taidi 56 14.4 2717 71.0 1

Y 334 85.6 113 29.0 14.8 (10.2 - 21.6)  <0.001
uansIantIglan

Unéi 45 11.5 277 71.0 1

AaUnG 345 88.5 113 29.0 18.8(12.7 - 28.1)  <0.001

nuiuisnma luwsungithaly (admit)
NN 7 U 140 35.9 236 60.5 1

1-7 250 64.1 154 39.5 2.7(2.0 - 3.7) <0.001
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o391 1 Tadendienudunusiumsideiiovesithalsa COVID-19 lagmsieanzvidudsiien (da)

. (dediIn (n = 390) Ludedin (n = 390) OR*
AMaNYME . N . N p-value*
PN FBEAT MU HOHGE (95% CI)
Msbasuiady
lesu 3 @nauly 32 8.2 121 31.0 1
1asu 1-2 @iu 150 38.5 206 52.8 2.7 (1.7 - 4.3) <0.001
Tailasu 208 53.3 63 16.2 12.4 (7.7 - 20.0)  <0.001

*A7 OR U8 p-value 90NIT 3Lﬂ57$wfsimple logistic regression

o Aa

TsaUszdraniianudunusnunsidedia  95% CI = 1.3 - 26.2) lsamlauazvianaidan

=~

yoaUaelsa COVID-19 adniltedidn uasil  OR=3.4, 95% CI = 1.9 - 6.1) lsalanuluidangs

o

ANNEENG 3 §16uusn laun Tsnduude (OR=4.8,  (OR=3.4,95% CI = 1.5 - 8.8) MUY GaN54i 2

]
@ v v g

mani 2 lsadsshaniianuduiusiumsideiineiihelse COVID-19 laamsianzvaudsiden

. dedie (n = 390) Lidedin (n = 390) OR*
Tsadszinmn - - - - p-value*
AIUIU J089Y AMUIU J08aY (95% CI)
Tsaanuaulafings
Taidi 207 53.1 305 78.2 1
Y 183 46.9 85 21.8 3.2(2.3-4.4)  <0.001
Tsawnmnu
il 241 61.8 279 71.5 1
Y 149 38.2 111 28.5 1.6 (1.1 - 2.1) 0.004
Tsala/ lanadass/ ESRD
Taisl 285 73.1 348 89.2 1
Y 105 26.9 42 10.8 3.1(2.0-4.6)  <0.001
Tsamlauazvaanidan
Taisl 329 84.4 370 94.9 1
Y 61 15.6 20 5.1 3.4(1.9-6.1)  <0.001
TsanzSamniio
Taisl 363 93.1 368 94.4 1
i 27 6.9 22 5.6 1.2 (0.7 - 2.3) 0.461
Tsaviaantdananad (stroke)
Taisd 339 86.9 369 94.6 1
i 51 13.1 21 5.4 2.6 (1.5 -4.7)  <0.001
Taluiuludangs
Taidd 364 93.3 382 97.9 1

Y 26 6.7 8 2.1 3.4 (1.5 - 8.8) 0.002




R 31 auui 3 Auenau - SuAu 2567 sansahtinoulevnunouAulsai 7 doulnu 23

@

oyt 2 lsadszhmndenudunusnumsidedioveihalsa COVID-19 lagmsTensidudsidien (ds)

(deZin (n = 390) Lidedin (n = 390) OR*
Tsalszdren - - - . p-value*
PIUIU 5088 AIUIU J08a% (95% CI)
Tsaiulsn
Iﬂ»l'ﬁ 361 92.6 376 96.4 1
i 29 7.4 14 5.6 2.2(1.1-4.5)  0.019
Tsavauiin
13»l'ﬁ 268 94.4 382 97.9 1
i 22 5.6 8 2.1 2.9(1.2-17.5)  0.009
T‘sﬂﬂaﬂqu?’uﬁra%'\i (COPD)
Taidi 369 94.6 377 96.7 1
i 21 5.4 13 3.3 1.7 (0.8 - 3.6) 0.161
T5AA UL (Cirrhosis)
il 376 96.4 387 99.2 1
Y 14 3.6 3 0.9 4.8(1.3-26.2)  0.007

*@) OR Waz p-value NAMFIATEA Simple logistic regression

2. mslansdatevaradiuds wudr  uwungtheludaeniy 8 u (adj.OR=6.9, 95%
ﬁaﬁ'mﬁﬂw'aﬂﬁt'ﬁﬂ%%mm@”ﬂw COVID-19  CI=4.1-10.1) 818 41-60 U(OR=2.4, 95%
agwidedAy laun damzlaadniay (adj.  CI=1.2-5.1) 218NN 60 U(adj.OR=4.2, 95%
0R=13.2,95%CI=8.3—20.8)@ﬂaaﬁlﬁlﬁ%’ui’ﬂ%u CI=2.1-8.6) #lsaUsed19 (adj.OR=2.1, 95%
(adj.OR=9.6, 95% CI=5.2-17.8) la5usadu  CI=1.3-3.5) Gamnsf 3
1-2 i (adj.OR=2.6, 95% CI=1.5-4.5) S0

m31i 3 tadendanudunusiumsdeiiovesithalse COVID-19 Tagmsiensivaneiuls

AMANYMY adj.OR (95% CI)* p-value*
LWE

TN 1

718l 1.8 (1.2 - 2.7) 0.004
ag

20-401 1

41-601 2.4 (1.2 -5.1) 0.017

N 60 1 4.2 (2.1 - 8.6) <0.001
Ms5alsadsEsne

Taifilsauszanan 1

flsasedan 2.1(1.3 - 3.5) 0.003
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i 3 tadendenudunusiumsideiiovesiithalse COVID-19 Tasmsiensinanaiiuls (6a)

AMANYMY adj.OR (95% CI)* p-value*
amzlanantau

Taidd 1

Y 13.2 (8.3 - 20.8) <0.001
a‘hmui’uﬁ’%’nmﬁ’ﬂmmunQ’ilmiu

NN 7 U 1

1-77 6.5 (4.1 - 10.1) <0.001
51mui’u°’7ﬁ’%’nmﬁ’ﬂmmuﬂQ’ﬂqzﬂu

N 7 U 1

1-77 6.5 (4.1 - 10.1) <0.001
mslasuindu

1650 3 Faauly 1

Tasu 1-2 i 2.6 (1.5 - 4.5) 0.001

Tailasu 9.6 (5.2 - 17.8) <0.001

*@1 OR Way p-value NNMIIUATEA Backward stepwise logistic regression

Jasearulsalszirdafifienuduiusivy  1.7-6.6) lsnlauazvaaaidon (adj.OR=2.7,
Msdedinadelitadiae LLaxﬁmwmﬁ'mgq 95% Cl=1.6-4.8) uaz #au#ia (adj.OR=2.7, 95%
3 drduusn laun Tsaduuds (adj.OR=3.9, 95%  CI=1.1-6.6) MNIHU GIMNTIT 4
CI=1.3-11.3) Tl5@ (adj.OR=3.3, 95% CI=

'
@

m3197 4 lsadsshanianudunusiumsidedioveihelsn COVID-19 laamsiansivaaaiuys

Tsalszdnen adj.OR (95% CI) p-value
Tsnanuaulaiings 2.3(1.6 - 3.2) <0.001
Tsala/ lanedEasss ESRD 2.4 (1.6 - 3.7) <0.001
Tsanlauazviaanidan 2.7 (1.6 - 4.8) <0.001
Tsaviaaatdanduas (Stroke) 2.4 (1.4 - 4.2) 0.002
Tsaluaiuludaag 2.0 (0.9 - 4.8) 0.108
Tsadalsm 3.3 (1.7 - 6.6) 0.001
Tsavauiia 2.7(1.1 - 6.6) 0.024
Tsaduuda (Cirrhosis) 3.9(1.3-11.3) 0.013

*@) OR Waz p-value NNMIIATIER backward stepwise logistic regression
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