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Abstract

This retrospective study aimed to explore the incidence of mortality and factors predicting mortality in
patients with moderate to severe traumatic brain injury (TBI) after hospital admission. The participants were
recruited with a purposive sampling method. The 270 participants were systematically randomized from the
lists of patients’ medical records. Data were collected from the medical records of patients with traumatic
brain injury who were admitted between 1 January 2020 and 31 December 2020. The instrument used to
collect data was a predicting mortality factors form developed by the researchers. The data were analyzed
using descriptive statistics and multiple logistic regression analysis. The results of the study showed that the
incidence rate of mortality in patients with moderate to severe traumatic brain injury was 28.9%. Most of
them were male (25.9%), aged between 18 to 30 years old, had traffic accidents (20.4%), fell from a
height or fell down (12.2%), and assault (1.5%). Predictive factors for brain injury mortality in traumatic
brain injury patients included the first assessment of Glasgow Coma Scale (GCS) of 3-8 (ORAdj=2.44; 95%
CI:1.10-5.40), Subarachnoid hemorrhage (ORAdj=2.06 ;95%CI: 1.09 — 3.88), Brain edema (ORAdj=3.67
; 95%CI:1.50-8.99), Brain Herniation (ORAdj=3.31 ;3 95%CI: 1.58-6.94 ), and Mydriasis (ORAdj=.36 ;
95%CI: .15-.83) This study suggested that nurses should develop a nursing intervention model for patients
with moderate to severe traumatic brain injury within 72 hours after diagnoses and provide treatment imme-
diately, especially patients with a low GCS score, a CT scan showing mydriasis, subarachnoid hemorrhage,

brain edema and brain herniation. These are signs of severe pathology that increase incidence of mortality.
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Uave
Taidadin et
(GGavag) Gavag) OR (95%CI) P-value

Epidural hemorrhage

il 152(56.3) 71(26.3) 1

Y 26(9.6) 21(7.8) 1.95(.82-4.62) 12
Subarachnoid hemorrhage

Taidi 101(37.4) 38(14.1) 1

i 77(28.5) 54(20.0) 1.97(1.01-3.81) .04*
Subdural hemorrhage

il 93(34.4) 30(11.1) 1

i 85(31.5) 62(23.0) 1.39(.69-2.79) .34
Intracerebral hemorrhage

il 163(60.4) 75(217.7) 1

i 15(5.6) 17(6.3) 1.26(.45-3.47) .65
Brain edema

il 169(62.6) 63(23.3) 1

i 9(3.3) 29(10.8) 3.39(1.28-8.94)  .01**
Brain herniation

il 159(58.9) 53(19.6) 1

i 19(7.0) 39(14.5) 2.86(1.21-6.86)  .01**

*p <.05 **p<.01

PN 1 wuh Jengithdsinemsdeiiomsnafuanswaingudaaalasldmsinnsy
wuuduUstien Tagwe ORcrude, 95% CI fvuad P < .05 aatdandaudsiiian P < .25 Whitasnew
Multivariate analysis WuUNRGuUsiheiEhnasinanue 7 dauds Teun GCS usn3u 3-8 azuuy (OR
Crude= 2.27 ; 95%CI =.97-5.31), O2 saturation < 90%(OR Crude= .19; 95%Cl=.01-2.43), gahuaa
AOUFUBNABUEN(OR Crude=.42 ; 95%CI = .16-1.13), HALANBLITADNNIUADSWULHDADDNTIA Epidural
hemorrhage(OR Crude=1.95 ; 95%CI = .82-4.62), subarachnoid hemorrhage(OR Crude= 1.97 ; 95%CI
=1.01-3.81), brain edema(OR Crude=3.39 ; 95%CI =1.28-8.94) 18 brain herniation(OR Crude=2.86 ;
95%CI =1.21-6.86)
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ﬁ'mm'ﬁLﬂswﬁuuuﬁmﬂiwvmm (multivariate analysis) (n=270)

e OR 95%CI p-value
ac

5EAU GCS WIN5U

GCS 3-8 AZUUY 2.44 1.10-5.40 .02*

GCC 9-12 Azluu 1
MINAUAUBIUITHIUA

ldnauauas .36 .15-.83 .01%*

ABUFUBNADUEN 1

Subarachnoid hemorrhage
tY 2.06 1.09-3.88
Taidi 1 .02*
Brain edema
tY 3.67 1.50-8.99 .04*
Taisl 1
Brain herniation
Y 3.31 1.58-6.94 .00%*

Taii 1

*p<.05*p<.01

NNNTNT 2 3Lﬂiwzﬁﬁﬁm‘hmamstﬁﬂ%’immmsmmﬁmﬁauawaqntcjuﬁaashq Togldmsienzi
LLUUﬁ?LLﬂiW‘V] logldada Multiple logistic regression ¥1@1 OR Adjust, 95% CI MUUAAI P <.05 ey
wuumulswy wuhihdefifinademsideiiozesmsunaduiianesetheiidesm dameada laud azuuu
GCS w3n3U 3-8 AzuuU (OR Adj=2.44 ; 95%CI=1.10-5.40), gajwumwlﬂmauauaq@iattaq(OR Adj=.36;
95%Cl=.15-.83), HalaNTLIGIADNNIABIWU subarachnoid hemorrhage(OR Adj=2.06; 95%CI=1.09-3.88),
brain edema (OR Adj=3.67; 95%CI=1.50-8.99) a2 brain herniation (OR Adj=3.31;95%CI=1.58-6.94)
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WU subarachnoid hemorrhage, brain edema, brain herniation waztadeilissnsainnemsidedinuasns
< d' [ = v ) o v o W aa e a Aﬂl U @ 3
nalRuianasszauiunandguusilaagniitsdagneedd (p>.05) Lildulumuaunfigiuidiveas
1 < £ a a [ a
13 ldun e a1y avmgeaamsunaldu ennauladiadaladn sasmsmela watensisdaeniiaasny
epidural hemorrhage, subdural hemorrhage, intracerebral hemorrhage, intraventricular hemorrhage oAU
NN SANEN LAl
o o o a < A o '
2.1 961U GCS wIn3U 3-8 AxuuuinnNaMsdezinzesmsuaidunaneslussausuusIae el
ed AN e A(OR =244 5 95%Cl=1.10-5.40) naNIAe GCS L“\Jumm’sam“mummsanmﬁmmhﬂ
naguiianasldlunmsse muimummiuuswmm’smmﬁmmauawwnnﬂs HUMILATTETUSILaE u
csmumﬂtyamwﬂumimﬂmmmiLﬂaﬂuu,ﬂmQﬂmmmw‘naumammaLum HOTINTBIAZUUY GCS 71
] = < { A:! U A H tv [ o u
anaNtNUBNINANNTULIRIMIMaRUNaNesmlFlumsdadulanernumssnmuasinnenaansuas
< 24.55 = dv CN~1 1 [ [ d' a v [ ] dwqu 1 d’/d
MINAEY* Feamsanmiugaaliiiuinszau Ges usnsuidszdiulassauguusaisdgihanguilianu
< d' = a a  aa A < d' 1 v
JULTTNMIMaRUNaNaILazilamaiamadeiiamnnngitheunaduiaresszauithuna daaaaes
[ = 17 d' J o S UAl < Aﬂl 1 9/::4':4
AUHAMIANEIUDY Amare udzaniz'’ TWUT GCS Mnemsidedinvasthenaiaunases laswungni
P d' v o ala < -:4' A < d' o < 3
GCS = 8 azuuu ilamadasdamsidedinnnmamnauinanasnangihenalauianasszauaniiae
291 uUnNag 4.8 1M
2.2 gshumlu'mauauaw'aLLaw‘hmﬂm'ﬁLﬁﬂ%”‘maﬂ'wﬁﬂ’ﬂéwﬁﬁymmaa(OR = -365
1 1 ]
95%Cl=.15- .83) nanfa (WadnaelasumansznunssiipusgnguLsuazmuniwsudaniiaanlung
ﬁmﬁuﬂizmwaum@'ﬁ 3 ‘ﬁ’llﬁ’l,ﬁﬂﬂ’nuﬁﬂﬂﬂaﬂaﬂgﬁ’lumﬂuﬂﬁmE]‘Uﬁ‘uawiaLLGQ%QLﬁﬂﬁ]WﬂiaﬂIiﬂﬁaé
v ' o @ @ < H
351N thalamus Wz pons JUMMINTaTENENAeINUNUTBElsAlUsEEzLINNAIIARUNaNBslY 72
& < ! P o P <
Ml Wuamsuaasiisuandenmsanuaulunzlnan AsuegaaauauanANNTULNYBIMITUINEUANEY
{ & o = S ' ' s A Y ' '
NNINNIU §aAAAINUMIANEBY Robledo GJ wazanz'* Fawuhethewnauiianesinugainuenls
MaUFUBIHBUENT M ENAANNTULNNINTULAIBnTIMSLdeTIng
2.3 HALDNBLSIADNNILADINUY %ubarachnoid hemorrhage ¥NamMsidezinatNlladAum
d06 (OR d_—z 06; 95%CI=1.09-3.88) miilavasadaadmiiamsanme asnliidaaiamsluada
Lmaﬁmmﬂuwumawuauamunaw Laaﬂwaaﬂfow'ﬁymmﬂmmaLﬂawuaumua dWadadulszanm 1ia
Ujnsenmsantau mmﬂmmswﬂmwm’sg]wzmﬂamlaqmwaaauamaﬂﬂauwm mliiAemseaesuihvae
[ [ :’ 4 [ U 2 A A < & . | &
anasuasladunas ihvaeanauas ludunaidediidantu iaidaalugamu arachnoid villi n3a luganun
Lﬁuﬂma'azmmLLaslw&'uwﬁqﬁﬂﬁlﬁmmm@m%uné’ulé’ dana lilwseanaaiinvieaanaswaz lodunaauing
I;E/ = Y a L = o YV A lﬁy Y YV ) 1 =1
nnu fualitiaenuaulunzlnandsuege mldidan ldesansslddseas i lugamzaneswnaidanly

NJPH Vol. 33 No. 2 May - August 2023 ISSN 2673-0693



m 915d1SW81U1aNS=NSINASISTUEV

FLULRRIMNN FDAARDINUNMIANEVDY Sobut P uazaus’ ‘nwmmﬂmmmwaumﬁ“Lﬁaﬂaaniu%'u
arachnoid flIﬂﬂ']ﬂLﬁ(ﬂﬂ’J’]N?:‘uLL’NN'\ﬂ%uLLa%LﬁNSﬂ'ﬁﬂTﬁLﬁﬂ‘ﬁ’J@l

@

2.4 WALONALIHADNWIUNDSWUNIE brain edema MNsMIFedinotnivadaymedda
(OR, =3.67;95%CI=1.50-8.99) namda nmzidanaan luanasnNMsIaRUENsEzn Rz itiansin
mmlawaa(ﬂLaamwauawﬂwnamaamﬂ@L‘Uﬂ@Luaanawﬂmuaaumquﬂsmm dama¥i 1 blood-brain
barrier Qiyl,ailﬂﬁ”lﬁ vascular permeability Lﬁuﬁu a’l‘iﬁ’l(ﬂ"l\i ‘) 11Jag'1u intercellular spaces MUsmnesaiulae
duminiinueasanaiuenuansalumsinmnanuangameluaneald damarilinalamsusue
auwa derarh liusseulusuassisauiamsnatdaavasadeausnalnaidssihlimsiheendauuas
mM3luadsureudaniazaideiansianas ansansasandaugaydamshmhiivesauss wad
anpaiamsnumyamsuuulildeandnuianmzanssvinwazanuaulunslnandsuegeaudaiiia
[ =3 { 1 1, < { { a
dAARDINUMIANHIVEY Tucker wazamis™ Mu gthenaluianasniamzanasuinilanmaions
(e dIngade 8 ¢
2.4 WALNYLITADNWIUADSWUNNE brain herniation ¥NNeMFeiinatniitadAyneada
(OR  =3.31; 95%CI=1.58-6.94) Na1AD mﬂma“aummumwmmnmsmmﬁmauENL?na'sv gy
num‘lwuﬂimmmﬂ’luﬂu‘[waﬂﬂswuwmmaaumswuﬂwanﬂutaam Thndasy amadwauwamwumnwu
lvinalnmsuSuamaunalaemarinls blood-brain barrier giyLﬂEl“Vi‘u’l‘Vl vascular permeability m'immq ) Ty
ag/lu intercellular spaces Lda@ lUidenanasanas iianmzanaunadan v ianasuiuinanuaulunzlvan
o A d A £ A ' v o v & o o 1 A Y [Py
Avwegeiagu Watganinilininsalsumealuldiisausszindauinndesiianuaugelugnianu
X c‘ 1 a C k4 = v lld' L4 ] VvV l:?/ o Vv
auimnInfamsnanuidudeadulssamanesgh 3 gnnanivludeddavasntszamangeau i lvvssam
a . . a = ' < o '
MQNNALAA optic disc edema AN INBUAUUNNTDY T285UINVRINIVIARVAL I UILEnadnaGien
nuseglsavasnnungszeziegnumazsensn 2 29 wazlinuujisendauaezeiavaniamswennsal
{ v A = a o A o o wa v
Tsafguusanaafiomsunaldu iamsnanuuinaduanasih igydanalnmsauandaludd minlald
Fumsquasneagniuiniianailviihededio gannapanumsdnsues Tucker uazaniz™ wuhgthe
[ < PRy o =t a o Aa
nasunauanasniiamzanandauilomaiomsidedings
2.5 WALONTLSHABNNILADIWU epidural hemorrhage LildaudsiaeniiaSunemsideiinves
< Al S o [ = a Y A oo a .
msnaivaneslugihaunaluianssszauiiunanisguus anegldd Walildensanyila epidural
hemorrhage ¥ I¥AAM57N2102099 90 ALEDALMINIELUTRYHNENDIFEIUNN BININATIANUTEELUINDIA
] a a o aa @ v " v ! Y Yy < aq v oA Al
lLinuaimsiiaund lunenienaiiadeldmnuesidariunarnseldgihemedulndld dawmngihe
nauiisnansoyaqeuazlilszifaiealdlussazusn Saaandanunans@nued Sobut P uazans wu
' ' o < { a ) ' o a o < A
Nefthenanauanesinuitdanaansiia epidural hemorrhage liansavhinemsidedionasnadui
dupale
7 a s 1o a d a o e
2.6 HALANYLSAADNWILABSWU subdural hemorrhage i ldmulsidennadsnemsidaiinuasms
< A s A (% = a ) - v A v <
wavarslufihenaluianesssauihunanieguus aduealdh amzidsesanldidaiuanaaiu
mMsninewdendsanagsznudainaneey dura Nuiliaanes anlvgasiiadansensiiodaunau
& [ Yo < ~ aa @ v a "V v ] PUA
uaanamamelu 48-72 Hilumaslasunadu luneianaiiaeldmnussihdanunaazdielvihe
& a ° o 2] o Py .
weadulndlowazanuriuuaululsiwenuna® ZedonnapinunamsAneaes Heydari  wazaoe'®

NJPH Vol. 33 No. 2 May - August 2023 ISSN 2673-0693



Nursing Journal of the Ministry of Public Health m

A o = a 1 o a  Aa % s o v
wuhgthefinuidanaansiie Subdural hemorrhage Lignansanamsideiionasna@uiiansals
a . Vg o o { o a a
2.7 WALDNELSIADNNILADIWU intracerebral hemorrhage WU Uutledessni lvilnamsidedia
' o < o P ' a N Y '
lugtheanaanaidunasss imsdny wuindeansanydio Intracerebral hemorrhage (NANNIFENGDNTEE
a o < o ' Py Yo v oy ' a & o
FPanasnalduiauas 1.5 wh'” ualumsanwilgslinuiidananyiia Intracerebral hemorrhage (Hutlade
desdamsidefionasmsunalduianas
4 a o . . ] o A A o Y a =
2.8 WALDNAULILADNNIOBIND intraventricular hemorrhage WU Wutledasnh e msde
a ' Y s o P ' a . N { '
Halugihavasnauinauss iMsdny wuindenaansiia Intraventricular hemorrhage LANANNFENGD
- ) < o ' " = Yo 9 1 ' P .
matdefionasunaliuianas 3.7 uwh'® udlumsanwildslinuiidananyila intraventricular hemorrhage
I o o v a A [ s o
Wulladedaaamadeiionasmsuaiunauag
9 1 o A a o Aa < Al s A [
2.9 e Wlddudsideniadunemsidediovasmsnaiuaredlufiheuna@uianesszau
P ' { a < A s A a & !
PIUNINTITUUT NENIAB LHBHAMITUIARUNTNBIANNTULNYBIM TUIALRUNTNBUAATUNNWTINN
& o a s & Vg P r a <
nIENUANBININNAUazndanih IiiAamswauamuaidniaglyaudeguuse ldhrziiamsunaiu
; o NPT o d L o
nansnuwalaanuguussinsaiadulanunansuaswands Fuamsdnmiuaaslviiiui anw

o

< o { o & & a ' W ' o
JULSBIMIaRUNaNBudBiazuudIWandeLaswamaianNguust liuaneenuaeiidedagy
NEDH TNFAAABINUKNANSANEIVDY Amare LazAns 17

Il v d' d' a o aa < Al < d' 1
2.7 o1y lilddudsidenineduemsidediovasmsnaiauaneslufihauna@uiianasszau
hunaiaguuss nande Wisifeanuguusiiafuanssus lihasfenudneglasnsaioanuguus
liuananenu Tasmzlufgeans msfinsantadedusines 01i wu lsaUszhan msldennguazmedn
WaaiasnnygeaginsasuulaweianasnnnssuumsEnMwiansilamuaiadanad e
< { ' PR a o £ o ' ) =
MIVINAUNENBITINUAIENFINE LA AN N TULTBNNERUY FUANANAUNINSANEIZBY Tucker Waz
20 J 1 oy o a o aa 1 < d' 1 ] 1 -:}
Aniz” Wuhagannnd 65 U ilemaiemsidedionasnaiauianesnnningnisdy
< [l Y .:} -:1' a a  Aa < Al
2.8 awmquaamsnaiu Wlddulsidsnednemadedinvasmsnaduaneslugithawna
< d' o = 3 .:%’ 4 -:} a < = = .:4' =
QUENBITEaULIUNANEITULS NIH UM SNAERUENBIRELTINNINTENUATYE DTy
! 4 “ 2 e ;
ANNTEUNNALENNAADUTIUNYNNTEUNN AATITIANNTUUNYBIM TUIARUFNBIYUBLAUUTININATEUND
v ‘3 Vo s o & a Y
lildguagnuanngaumsmnadu samumsinsantadedusines
[ a o a Il K -:1' .J a o Aa < UAl
2.9 eanwaulaiedalaan Llddudsdenfiadnemadediovesmsnaiuanaddugithamne
< d' [ =3 1 = .:l o Yo = a < Aﬂl o VYt
Wuilanaszauthunandeguuss nande Wadswslasumsnsznunsziiisuiamsuaiuianaain 1w
Usunesdrledrunialuaussindui lvanuaunslvandsy: sumeaaziiamsusuimlaanalnmsusu
£ = 1 = = a d' = < o o &
MLANYANENDN HNacamMs Ivadaudan luanaanamsilaauulaswassandannmsramuessaantaan
J = Aﬂ' L a 1 A;?’ o YV A dy lﬁ' <~ 4 YV k4 . a
nana Waanuaulafialusumegau i lidss lidsianssaasmialunmeasiiuiu denuaulado
] e' a < ¢ o v = .:3’ d' % =) 1;‘ [ a
TusrenmadiataztiasnandvinlvivieaatdealUtdeaNanonanaa) wasinIStANIEAULNAIATN
= o v o a & & a s s o v v W
e NudaIMsdaauazaandanlUidseanasnniu ndamsuaulasanladunimlvnalamsusuai
pavanasliaansamuauladaziliiiaanuaulunzlnandsusgeadunaziinanuguusuinanniu’
o = g ] Y - a o v W ' ' V@ '
mwamsAnmilugaslvitiud anuauladedalodniuandniuiinadsanuguussbivandreiuagied
C o w aa 11! v = J U £ < { w
WeAAYNNERG FUANINNNKNANTANVEY Amare tazams’ WuNEThenaIauaNBINinINaY

Taingalaaniaand) 90 mmHg. dlamaiannusutsuasiannmsdeiiounady

NJPH Vol. 33 No. 2 May - August 2023 ISSN 2673-0693



m 915d1SW81U1aNS=NSINASISTUEV

2.10 aasIMImnelanazamanudumzateandau W limudsiennaduemsidedinvesns
< ' < Y P aw ' v o ' ' '
walvaneslugthenalduiaueissauthunandeguus RuaITewud ngudmdndulugmanegla
' ' & a v oA a < ' o
agsenin 12-20 afsaawndl adwaldinlaiamsnaduanaslugiusnmsiaureslssamanaaly
. . . o ral ' ' < | &
32UU (reticular activating system) MadUseanuas RAS agﬁﬁwuﬂummuawLﬂuﬁmmmquﬁmuqu
= < J LA < A v < 1 Y a
mamela Sulandmamela sthenaruianedasumsnaiuguusiaadialiiiamsssunaanme
wazmsuantldsumslaiieanatinmiznieseandaudamanudnmyesseendaunanasazrauly
[~ | Yo a g T 1 a y & o "o
wudeameldsusangulidehiismmelagmmemsaudinangiauannlealigiliadaliieans
denai laussneeangauliidesuinuseu ganaaiamsuindiwalilioanuguusitazdnsdeio
P £ 2 = ¥ S 1w . { V@ '
WNINNU WeamsAnwiiuaaslitiunaanmsmelauas 02 saturation NUANFANNUTHADANNTULS
Tduandenuadalitiad A eaie Fauana N UNaNISANENYBY Assele Lazatiz' Mnuhaanmsmela

. ' o v A < A
(Laz 02 saturation NHAADNSLFITINVAUNANMSUIARUNTN DI

% 1 o a v ‘1 5191
YtadHALULUS LHNIFHINANIFIAY ‘1.] Vil
a v 3 dw LR v Al < -:1' [ v o

Na?IENﬂ’]’i’Jﬁ]EIﬂiﬁuIﬁLﬂuﬂE)y’aﬂluﬂ’li’J’NLLNuﬂ'l’iWEI']U’]alul?‘\I‘ﬂ’JEIUW]LQU‘V]GNENWHQL‘U']’SUﬂ’]’i’SﬂH’]
z%m%’uqﬂmﬂiﬁ'mqwmwLﬁaﬁaﬂiuﬂws@u,ar;jﬂ'mmﬂﬁmﬁauaﬁzﬁuﬂwuﬂawﬁﬁuLmlﬁ'ﬁﬁﬁuTmﬂﬁwﬁq
= [ d'o 1 d'q/ ] Ya Y 1 a v [ < d' & v U
mi‘]wwmﬂmmmm@uaamﬂﬂamLLasu;h'smqm'ianmammﬂﬁauwawmLﬁm‘nemaq 72 #1349 lown
JEAUANNIANGN UAsenaauduainauatazinum uaenssdaaniinasinuanuiaundiivalsly

[ Yy Y Y a < d' Yo

mif\mmsﬂmﬂﬂﬁlwLﬂﬂmwm;umwmmsmmmwauaqlﬂmalﬂ

v 1 a v g; [ Vl
YLAHDLULUS LHUNIFNAY A D 1]
o = 3 dy [ I A < .J v

1. msihramsanwmeseilinwanndulsunsunmsquagUlisuialdunasesdssnauals ns
Uszdliuszaunnuanad (GCS) Ujnsendauanyadgainum NALBNTLSHTABNINILADSNNUANNRAUNFAM Y
ﬂ’]'ﬁﬂ’i:ﬁtﬁuaii’lwiaL‘ﬁENLﬁE]Lﬂ’]’iz’?ﬁﬂ’J’]N’a;utt’iﬂlaﬂﬂ’]'iU"lﬂL%Uﬁﬂuaﬁﬁmﬁ]Lﬁ(ﬂﬁulﬁ’aﬂ’lﬁ’mL%’J AW

v ' a ' < { o ' =
FEUUFDININGIY (Fast track) TumstanzisdnaniinasytheualauianatssduiuusegNmaiEiwas
=3 a a aa [ v -:} Y 1 N Y a <
Anwlszannavaalusunsulumsitadauaslimsnennamellasiuliliiaanuguuswasmsnaiu

NANDUNNINNYY

References

1. Iaccarino C, Carretta A, Nicolosi F, Morselli C. Epidemiology of severe traumatic brain injury. Journal
of Neurosurgical Sciences 2018;62(5):535-41.

2. Williamson C, Rajajee V. Traumatic brain injury: epidemiology, classification, and pathophysiology.
Waltham: UpToDate; 2021.

3. World Health Organization [WHO], World road safety report 2021. Geneva: World Health
Organization; 2021.

4. World Health Organization [WHO], World road safety report 2015. Geneva: World Health
Organization; 2015.

NJPH Vol. 33 No. 2 May - August 2023 ISSN 2673-0693



Nursing Journal of the Ministry of Public Health m

5. Chollacoop N, Vichiensan V, Jaensirisak S, Luathep P, Julagasigorn P, Silva K, Saengkam MK.
Disseminating and exploring the potential role of social media in promoting road safety among risk-taking
youngsters and youths (Phase II). [Internet] 2021; Available from: https://www.thairsc.com/.(in
Thai)

6. Transportation Statistics Group. Statistics of the Department of Land Transport.Bangkok: Planning
Division, Department of Land Transport. [Internet]2015; Available from: https://www.otp.go.th/.
(in Thai)

7. Phuenpathom N, Sririjvilaikul T. Clinical practice guidelines for traumatic brain injury. Collection of
Academic Performance in The Royal College of Neurological Surgeons of Thailand [Internet]2020;

Available from: http://www.neurosurgerycmu.com/files/2019/12/GPG compressed.pdf. in Thai.

8. Prachuablarp C. Increased intracranial pressure in patients with brain pathology: a dimension of
evidence-based nursing practice. Thai Journal of Nursing Council 2018;33(2):15-28.(in Thai)

9. National Association of Emergency Medical Technicians. Information Technology for Emergency
Medical System (ITEM )[Internet]2019; Available from:https://www.naemt.org/WhatsNewALLNEWS /
2019/08/16/2019-national-ems-awards-of-excellence-recipients—announced. (in Thai)

10. Behzadnia MJ, Anbarlouei M, Hosseini SM, Boroumand AB. Prognostic factors in traumatic brain
injuries in emergency department. Journal of Research in Medical Sciences 2022; 27(1), 83.

11. Phantuon N, Phutthikhamin N, Parito J. Factors associated with severity of traumatic brain injury after
hospital admission. Journal of Nursing Science & Health 2019;42(4): 1-9.(in Thai)

12. Ghanem S, Lamine M, Alaali Y, Almutawa E, Facharzt MF, Mohamed AB. Factors affecting mortality
in severe traumatic brain injury. Bahrain Medical Bulletin 2017;39(2), 96-9.

13. Assele DD, Lendado TA, Awato MA, Workie SB, Faltamo WF. Incidence and predictors of mortality
among patients with head injury admitted to Hawassa University Comprehensive Specialized Hospital,
Southern Ethiopia: a retrospective follow-up study. PLoS one 2021;16(8), e0254245.

14. Robledo GJ, Gonzilez MF, Garcia M, Barba SM, Herndndez SF. Prognostic factors associated with
mortality in patients with severe trauma: from prehospital care to the intensive care unit. Medicina
Intensiva (English Edition) 2015;39(7):412-21.

15. Okidi R, Ogwang DM, Okello TR, Ezati D, Kyegombe W, Nyeko D, Scolding NJ. Factors affecting
mortality after traumatic brain injury in a resource-poor setting. BJS open 2020; 4(2), 320-25.

16. Amare AT, Tesfaye TD, Ali AS, Woelile TA, Birlie TA, Kebede WM et al. Survival status and
predictors of mortality among traumatic brain injury patients in an Ethiopian hospital: a retrospective
cohort study. African Journal of Emergency Medicine 2021;11(4):396-403.

17. Sobut P, Phutthikhamin N. Factors predicting brain injury severity in the patients with traumatic brain
injury. Mahasarakham Hospital Journal 2022;19(1): 77-87.(in Thai)

18. Heydari F, Golban M, Majidinejad S. Traumatic brain injury in older adults presenting to the emergency
department:epidemiology, outcomes and risk factors predicting the prognosis. Advanced Journal of

Emergency Medicine 2020;4(2):19-25.

NJPH Vol. 33 No. 2 May - August 2023 ISSN 2673-0693



m 915d1SW81U1aNS=NSINASISTUEV

19.

20.

21.
22.

23.

Tucker B, Aston J, Dines M, Caraman E, Yacyshyn M, McCarthy et al. Early brain edema is a predictor
of in-hospital mortality in traumatic brain injury. The Journal of Emergency Medicine 2017;53(1):18-
29.

Miller GF, Daugherty J, Waltzman D, Sarmiento K. Predictors of traumatic brain injury morbidity and
mortality: examination of data from the national trauma data bank: predictors of TBI morbidity &
mortality Injury 2021;52(5):1138-44.

Rosner B. Fundamentals of biostatistics. Cengage learning; 2015.

Pearkao C, Thawekhoon R. The development of smart phone application for symptomatic observation
of neurological system in mild traumatic brain injury patients. Journal of Nursing Science & Health
2019; 42(3); 31- 40.(in Thai)

Potaya S. The Glasgow Coma Scale. Journal of The Royal Thai Army Nurses 2018;1(1):30-38.(in
Thai)

NJPH Vol. 33 No. 2 May - August 2023 ISSN 2673-0693





