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ORIGINAL ARTICLE
Clinical factors affecting good activity daily living in the intermediate care phase

in moderate and severe degree traumatic brain patient in Chiangrai Province.

(CLINICAL FACTORS AFFECTING GOOD ACTIVITY DAILY LIVING IN THD
INTERMEDIATE CARE PHASE IN MODERATE AND SEVERE DEGREE
TRAUMATIC BRAIN PATIENT IN CHIANGRAI PROVINCE

Marayard Promwatcharanon, M.D.*, Rungtiwa Suriya B.Sc.*,

Salinla Benchamapa B.Sc.*, Naruaporn Pornsawan M.N.S.**

ABSTRACT
BACKGROUND: Patients with traumatic brain injury have a high mortality rate and disability.

Intermediate rehabilitation in a community hospital is important for the first 6 months after injury.
Prognostic factors influence the planning and selection of patients for the community hospital.

OBJECTIVE: To investigate the Clinical factors affecting good functional outcomein the intermediate

care phase after moderate and severe traumatic brain injury.and to study results of intermediate care
rehabilitation in patients with traumatic brain injury.

METHODS: Clinical data of patients with moderate to severe traumatic brain injury from October 2021

to December 2023 were retrospectively collected and analyzed. Based on Barthel Index score (BI) at 6
months after discharge, patients were divided into good functional outcome groups (Bl > 15) and poor
functional outcome groups (Bl < 15). Clinical characteristics, CT scan findings, treatment, Bl were recorded
and statistically analyzed. Clinical characteristics, Bl were recorded and statistically analyzed using t-test,
exact probability test, multivariable logistic regression analysis with a significant p-value of less than 0.05.
RESULTS: Atotal of 126 patients, the mean of Bl before dischargeis 1.45+3.30and Bl 6 monthsis 15.19

+7.60. There were 72 patients with good functional outcomes and 54 patients with poor functional
outcomes. On the basis of multivariate analysis, independent clinical factors associated with good
functional outcome were patients with no hospital-acquired pneumonia (Adjusted OR= 4.84,95%(Cl 1.35-
17.35, p=0.015), No hydrocephalus finding in brain CT scan (Adjusted OR= 5.11, 95%CI 1.08-24.16,
p=0.039), Patient can follow command before discharge (Adjusted OR =3.90; 95%Cl 1.10-13.82, p=0.035).
CONCLUSIONS AND RECOMMENDATIONS: No hospital-acquired pneumonia, no hydrocephalus

finding in brain CT scan, patient can follow command before discharge are clinical factors affecting good
functional outcome in patients with moderate and severe traumatic brain injury that can be used to
plan and select rehabilitation in a community hospital. Prevention of hospital acquired pneumonia is
important in patients with traumatic brain injury.

KEYWORDS: moderate and severe degree traumatic brain injury, activities of daily living,

\_ intermediate care, clinical factors -
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good functional poor functional

Foua 17|"'31 J Total N=126 outcome outcome o-value
Y n=72 n=54
N fouay N $ouaz N $ouay
21y (V)
15-25 U 27 21.43 21 29.17 6 11.11 0.016**
171nn31 25 Y 99 78.57 51 70.83 48 88.89
ﬂl’]LQSEJ +S.D. 47.18 +20.84 43.54 +21.16 52.04 +19.55 0.023*
LA 0.645
Y 103 81.75 60 83.33 43 79.63
W,TJUQ 23 18.25 12 16.67 11 20.37
g 0.430
9URIMAD9193 75 5952 a7 65.28 28 5185
RGH 29 23.02 15 20.83 14 25.93
ANNiige 14 11.11 7 9.72 7 12.96
Buq 8 6.35 3 417 5 9.26
AZWUY GCS Anaae (+S.D.)
usn3uiinediae 7.19 +2.16 758 +1.99 6.67 +2.29 0.018*
?ailﬂ(mﬁ‘ﬁ 1 9.28 +2.92 10.54 +2.55 7.63 +2.55 <0.001*
ﬁﬂﬂ’]ﬁﬁ 2 9.37 +2.98 11.16 +2.69 7.58 +2.04 <0.001*
’3&4‘17‘5’1‘1/114!’18 10.37 +2.92 11.63 +2.46 8.70 +2.65 <0.001*
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good functional poor functional
Fouaraly Total N=126 outcome outcome p-value
N n=72 n=54
N $ouaz N $ouay N $ouay
wWa CT scan
EDH a5 35.71 28 38.89 17 31.48 0.454
SDH 93 73.81 50 69.44 43 79.63 0.224
SAH 88 69.84 51 70.83 37 68.52 0.845
Brain contusion ar 37.30 29 40.28 18 3333 0.461
ICH a1 32.54 23 31.94 18 33.33 1.000
Midline shift 59 46.83 32 44.44 27 50.00 0.591
Skull fracture 84 66.67 49 68.06 35 64.81 0.707
Hydrocephalus 24 19.05 7 9.72 17 31.48 0.003**
DAI 14 11.11 9 12.50 5 9.26 0.776
IVH 11 8.73 2 2.78 9 16.67 0.009**
Operative procedure
Craniotomy/craniectomy 76 60.32 43 59.72 33 61.11 1.000
Tracheostomy a8 38.40 15 21.13 33 61.11 <0.001**
VP shunt 5 4.00 2 2.82 3 5.56 0.651
Comorbidity
Multiple injury 32 25.40 16 22.22 16 29.63 0.410
Anemia 70 55.56 34 47.22 36 66.67 0.032**
Respiratory failure 73 5794 33 45.83 40 74.07 0.002**
NG feed at D/C 57 45.24 17 23.61 40 74.07 <0.001**
AF on warfarin 9 7.14 a4 5.50 5 9.26 0.496
complication in hospital
pneumonia 55 43.65 16 22.22 39 72.22 <0.001%**
UTl 12 9.52 6 8.33 6 11.11 0.761
Sepsis 6 4.70 2 2.78 a4 741 0.401
szazatuaulsmeIuia (Ju) <0.001**
0-20 Ju 86 68.25 60 83.33 26 48.15
1A 20 Fu 40 31.75 12 16.67 28 51.84
Anady +S.D. 17.36 +13.16 12.96 +7.96 23.22 +16.20 <0.001*
3sn1s9mUng 0.327
Discharge 43 34.13 25 34.72 18 33.33
Refer back 81 64.29 ar 65.28 34 62.96
Against advice 2 1.59 0 0 2 3.70
annsaviddsldiaudining 41 32.54 34 47.22 7 12.96 <0.001%*
afidun 0.098
gunaiilos 32 25.40 14 19.44 18 3333
INY. 94 74.60 58 80.56 36 66.67

* t-test, ** Exact probability test
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EUAT 1, 2 warTufisving wa CT scan L
WU hydrocephalus 11l 616 a tracheostomy
tube laifinmazunsngou pneumonia kil respiratory
failure lulald NG feed Tudnuiie uazaunsa
vihmuedalddeudming f1 odd ratio figagn
Ao lulald NG feed noud U1y wayn15 il
AMIBUWSNEGOU pneumonia 108 odd ratio Av 9.24
(95%Cl 0.048-0.245, p<0.001) teiz 9.10 (95%C
0.048-0.248, p<0.001) MUAITU (1151971 2)

N5 seiveyadadenginsailagly
multivariable logistic regression Wu11 Uadena
Aadnfidamadennuansalumstiemiediie
Tuseuf Aftud Aymada (p<0.05) 3 Yoy
fo e CT liwu hydrocephalus lifinmzimsndou

pneumonia TulsaNe1UIa LagaIu1saviInIu
mdslanousinune Inefien adjusted odds ratio
(Adj. OR) A9 5.11 (95%Cl: 1.08-24.16,p=0.039),
4.84 (95%Cl: 1.35-17.35,p=0.015), 3.90 (95%Cl:
1.10-13.82, p=0.035) Auddu (115199 3)
HAANWSANUEINTO U STIBLUADA LD
(Azwuu Bl) Tuszuy intermediate care Wua1 nay
$19te TRy 1.45+3.30 AZLUL LAZWEIR1N
15§Uﬂﬂiﬁuvj%1ﬂﬁu intermediate care fAgLUY
Bl st A aeny 1,3,6 nou Av 11554831,
13.45+8.17, 15.19+7.60 AZLLLU ALY ﬁﬁﬂasﬁ
FedTnnelu 6 10 ou 26 19 (F88220.43) Uy
ndusueulssmenuiasn melu 6 Wou 13 519
($ovaz 1032) uenanilsanudn ngu severe
traumatic brain injury &3l TudUMRT 2 §a0¢
Tusryg coma (GCS <8 ALLUL) WA defany
28 intermediate care WU @nsnsandULNTI L
uEILITATILR R elA (Bl >12 aziuw) Ia
$peay 36.00 (AN51971 4)

(1SN 2 Jadeneedtinfdimansnnuanisalunmstigmasdiiesdusyaun (Univariable logistic

regression)

factors crude OR 95% ClI p-value
918 <25 ¥ 3.29 1.22-8.86 0.018*
TEYLAIULNY < 20 TU 5.39 2.38-12.20 <0.001*
GCS usnFudivierfae 1.23 1.03-1.47 0.021
GCS fiduamifi 1 154 1.30-1.83 <0.001%
GCS fiduaiii 2 1.88 1.44-2.46 <0.001*
GCS VUMY 1.53 1.30-1.82 <0.001*
CT 14T hydrocephalus 4.27 0.09-0.62 0.003
lailAeindin tracheostomy tube 5.87 0.08-0.38 <0.001*
1415l pneumonia vaug admit 9.10 0.05-0.25 <0.001*
Taid respiratory failure 3.38 0.14-0.64 0.002
141l NG tube vauzi MmUY 9.24 0.05-0.25 <0.001*
anusavieuAdslanousming 6.01 2.40-15.06 <0.001*

* oA eaia
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1SN 3 Jadenepdiindidwmasennuanunsalunmstismaonitosluseaud (Multivariable logistic

regression)

factors Adjusted OR 95% ClI p-value

anusavieuAdslanousming 3.90 1.10-13.82 0.035*
918 <25 U 3.17 0.68-14.92 0.144
LN 0.77 0.22-2.70 0.686
a9

nnaw 0.49 0.13-1.91 0.304

ANNigs 0.57 0.98-3.26 0.524

Su 9 1.40 0.16-12.09 0.760
GCS vauzadmit

GCS fidunmid 1 0.74 0.183.14 0.687

Moderate (9-12) 1.87 0.54-6.48 0.325

mild (13-15) 1.96 0.28-13.77 0.500
CT 14T hydrocephalus 5.11 1.08-24.16 0.039*
lailAeindin tracheostomy tube 0.81 0.16-4.18 0.804
lufinmzunsndou pneumonia lulsaneguna 4.84 1.35-17.35 0.015*
1aid respiratory failure 1.59 0.46-5.52 0.465
14 NG tube vauzdming 2.56 0.54-12.25 0.239
anemia 1.69 0.56-5.11 0.356
seznaeUlsneIuIa < 20 Tu 1.40 0.39-5.04 0.608

* fiddAgneaia

1SIVN 4 JeyanaansvesnsguagUlesses IMC Han13i@nn1u Barthel Index k381 6 Aoy WUIAY

FEAUAMNTUKTIVDY GCS VauzupulsmeuIandUaiusnuasdUnmia 2

Bl 0-4 Asiuu Bl 5-11 Aziuu Bl 12-19 Aasuuu Bl = 20 ASUUY

dayanaly

n $ouay n $ouay n fouay n fouay
GCS duaniidi 1
Mild (>12AgWhuw) 0 0.00 1 5.00 2 10.00 17 85.00
Moderate (9-12AgLUU) 4 9.09 3 6.82 6 13.64 31 70.45
Severe (3-8 ALLUL) 12 34.29 5 14.29 7 20.00 11 31.43
GCS dUaiil 2
Mild (>12aguw) 0 0.00 0 0.00 0 0.00 16 100
Moderate (9-12AgLUL) 4 13.33 3 10.00 7 23.33 16 53.33
Severe (3-8 AYLLU) 11 44.00 5 20.00 5 20.00 4 16.00
Bl Aewswie (Auade + S.D.) 1.45 +3.30
BI 1 oy Auade + SD. 11.55 +831
BI 3 oy Auade + SD. 13.43 +8.17
BI 6 Liiou ALadY + S.D. 15.19 +7.60
InnuUleidsdin nelu 6 hou 26 918 20.63%
§nufUnedl Readmit el 6 1ou 13 578 10.32%
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asuna:onusigua

ToyanaluvesfUrsuiniuaueaguuss
giUuNaNUaETULSIN Tindnui Tsaweuna
Fe93187 WU engladufe 47.18+20.84 T
A1lad oTUUIN 17.36+13.16 Tu aLmLAnain
9UAWN35195 Touag 51.85 58983911 AD NNAY
$ovay 2593 Tunguiidilvadudgeony uaz an
9niga U andllsl anndsenthu antla Jesay
12.96 §adutoreu uanseainnisfneilu
aeld? fivudn Aeluengliesndn wazamnain
aUAWNITITNINNTY wazTuuaulsangIula
tfoynin fio engady 30+1.20 U ainangRime
99193 Yevar 6550 FnABszEzAUBUlTME VA
12+ 2.20 u uenanil WenBsuifleuannnves
nsuInLd vaneaialan wudn amnangdamg
aannniigawululsevaluvivieBongfusen
dedlduazuonin fie Jovaz 56.00 sluuszine
WanudiwwlduunduangiRimeasia sanas
9nFosaz 39.00 Wu Sovaz 24.00 Tul 2003 waw
2012 WANAUWUI ANRANITUIA UALBI9IN NS
mndunduiudyu 11ndesas 43.00 (Judesas
50.00 Inglavzigeengiionginnnii 65 U dany
wuduimindesneiimdadngdanudgeeng
s smsldmuddyfumsosiumsnndaly
faseny auvanismnaniigsiiannsatestuldann
gURAMAIINNTIINY

9 9
A

nmsAnwiinu Yedemerdiiniidena
soAUaNIaluNSTIT AR TUTEAUAYDY
AUIBUIAR UANBI UL S5 UUTUNA M HAZT SN N
159N 81UIALT 895187 08 19TTBANAYN19Edf Ao
s Uneliiinazlensniauunsndouay
Snwdalulsewenuna wa CT liwu hydrocephalus
uag mai’ﬁﬂéﬁ’aLLazmmmﬁ’mmﬁﬂé"alﬁﬂ'au
MUY

N19LAANIIZLNING DU pneumonia tu
HU2BUIALE UaNe WU dHanen1svinauves
a¥orvau q AnUndlduntu szevnandnwily ICU
wud U srezatveulsineiviauud u wasd

Temagaania tracheostomy issnniu fauds
vl dinanonisil uda Iyt aann1sdnen Ry
G.Kumar Lagame WU AISAAAMIZLNING DU
pneumonia Tulsaneura 0wl adenensal
Auausalunistigvasdesniegluy 5 Jusn
(OR=1.34, 95%C| 1.15,1.56) 1ag%1n3 N
pneumonia ity 10.10 Yu iinasonadng
Tuszeriluy ognaiifod e “urivresnisfinwmudl
lailmPudadenensalnadnslusyey 6 Wnau'

Acute hydrocephalus wulana4a1nLin
subarachnoid hemorrhage So8ay 20.00 Fan
1AN158,AR UN19LAUVD Cerebrospinal Fluid
(CSF) wuudaundu anfeudeonluaues Jeduius
fuusunandendioanlu cisternal and ventricular
system lowiin hydrocephalus axviliAnlAssEds
YDIANDILALNITVINIUNTEUUUTZAMAAUNG
Fefus siinaronisil usavessyuudszam 8
UNNEIUEDAAEG 897 UN1IA NWI1VB S Ewout W.
Steyerberg Jadane1nsalnadwifi 6 Wouvas
W Ur8uinduanes 7nqe Glasgow outcome
score (GOS) WUI1 818 motor score UURHSNIU WA
Ha CT scan iy subarachnoid hemorrhage 9%
Wungulaid windu EDH azdungud’ wazdade
VuneneInsal ¥ The Marshall computed
tomographic (CT) classification Wu71 midline shift
N131A basal cistern intraventricular bleeding
subarachnoid hemorrhage 1 utfaded vilsides
AonsideTinga”

miﬁﬁﬂéf’gﬁLLasmmmmsaﬁwmm"wé”{l’alﬁ
neudiming R Uasdidneninlunisi u
aussanm aunsad nuielisaneius ATy
doARaInUNSAN W lUUSEINAUTTaves Karina
Tavares Weber® wu11 GCS vadgaune dnalu
ATNYINTAATUEINITLIUNITYIDLUNA 0RO S
Yalag Bl ogedtvddy lnsAads Bl o
FIMUNE way Bl LU 6 An 5.96+6.02, 16.66+
6.06 pzuuy Wolsuiunsinuinddl auede Bl
A9 1.45+3.30 WAy 15.19+7.60 AZLUU
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AUA AUNA Y8913 US (disorder of
consciousness, DOC) lug Ureurnid uaued wu
§508ay 57.00 wasdlonuszozdsunduruung
svoedl undaddgmdiunisiude Sesag 12.00
TnganzUaefiiina1ng UALmeg 951955 unss 3
intracranial mas effect, intraventricular
hemorrhage wagdulngaglsmeuayiassey
RYUNAY muﬂd’lﬂﬂwﬁmﬁ%’ulﬁ’ﬂﬂaaéNiiﬁmm
WU ﬁmi%’ui’ﬂé’umﬂﬂmuwwﬁw‘\!mﬂﬁq
Soway 82.00 waznduutumaesieslalndlAyg
Unidis¥enay 40.00° demndosiunisAnuinsed
wud aufEflendsedluszey comal(GCS< 8 AzuUL)
w1 1-2 dUami leldngsves intermediate care
AtamnsoiiuraussanmlinduindiomdosLos
IwluseaulndiAssund faned utfes (81 12-20
AZLU) 95988z 50.00 Lazipsay 36.000UA1AU
(m3adt 4) Fatiy AsilenagUisuaid uaues
suussiioglussey coma dg nasil uy szoy
intermediate care WagaunsadAIEang Uo7l
Hadonenddiniia dedeludalsmeuiaguvy e
Fsunsitunfuanzausioly
dhpalale

oy av1ed i Vuinlunvsad suonalsl
Asun I wazlidvey a‘lumﬂﬁmiﬁu%ﬁlﬂuiwz
intermediate care, N1 readmit 38 NMLLNING DU
T Tsmeayary i8N refer back Ssoasinasie
peE NSNS AN INA UL o 2189 U8
W U8 F9msiin1s@nwuu prospective study Tu
DA

Nnaanssyuds:naa

Jidevevounas neysivs1 Fesrsdlsay 7
Ipaaznaliriiusnyn Ausdn auibinuide
atuil dusvadalfedneauysnl vevounmituan
avivdw lulsmeunadesneussymiane i
Freiuguad e N UATYERALTI 1N LT 1Y
30U VOVOUAMNNUAMETIIUL 41U IMC F91Tn
Foas1e Iefuguaditasszoznans Aamugiae
UATU 6 IRouLAzaItaLAluTEUY
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