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Abstract

Traumatic brain injury (TBI) is an important part in public health,
because of death and permanent disabilities. This is an epidemiological
study to investigate the TBI among the elderly in Taiwan. This study
included patients from 55 medical facilities in Taiwan with age 65 years
and older with history of TBI. During the period from 1994 to 2006, we
included 18,788 patients in the study. The average age of the patients was
75.12 years old with the ratio of male to female 1.72. The results of this
study showed that the TBI, major causes were falling accidents (48.57%)
and traffic accidents (43.93%), and that most injuries were minor(73.43%)
with good prognosis (66.72). But male patients were more often seriously
injured than female patients with worse prognosis. With increasing age,
the degree of injuries and prognosis become more severe. Traffic
accidents inflicted the worst injuries and the worst prognosis followed by
falling accidents. The possibility to become severe injury of TBI patients
with neurological deficit and intracranial hemorrhage was high of death
in TBI with the odds ratios are 16.46 and 14.42, respectively. The
possibility of death in TBI patients with neurological deficit was 15 times
higher than those without. Based on the study design, we suggest that
patients’ age, gender, cause of injury and clinical symptoms can influence

the severity, prognosis and survival of the elder TBI patients.

Keyword: Head injury ~ Traumatic brain injury ~ Elderly
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Age-adjusted death rates per 100,000 populaton
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EWIEZE Accidents and Adverse Effects
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(One person dies every 1 hour 3 minutes)
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Death rates per 100,000 populaton
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# 1-5 ~ Glasgow Coma Scale (GCS) % 4 k& R ™ & &

EPLE R Eye opening (E) Scale

p ARk Spontaneous 4

ERpAAdEgERR To call 3

ARpAAEER To pain 2

R F R None 1
FhE R Motor response (M)
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HRR ALY F R Abnormal flexion ( decorticate ) 3
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W E R None (flaccid ) 1
ZTF R Verbal response (V)

AL Oriented 5

EaE Confused 4

Faod F Inappropriate words 3

Foae w4 Incomprehensible sounds 2

N 2 None 1
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% 1-6 ~ Glasgow Outcome Scale (GOS) Fpis F %= £ &

7 death
FEES ARG persistent vegetative state
BEAR (L@ipLe g 25 %E) severe disability
PRAR (FRRsiead sbhs) moderate disability
(RS good recovery
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Mosenthal & 4 & d136 0 65 phrs b & #h i MR o 4 &
A a0 e B G 6096 ~ 4096 ) 0 (e E s ek i R om 4 R
g HEE S (i 80% ) (Mosenthal, et al., 2002 ) o

My - E é;}?@: BORAP DL % 0 (T 65 w2 15465
B oA R ROV B AT KBS G RE R
MriaX Gop A ? LT s o k0 T8% 0 @ k&G TR s A
PR LB 0 & 5 5096 (Susman, et al., 2002 ) o

FRMPEREREEFTT ﬁ‘-ﬁ#*" 1998 & » & -— 7‘5#};, AN RERSE S
G A T PEEY 2R84 41524 kehadm s (24758 1)

BrIs &k b E A (243/F F A ) AR HEES R4 s

=N

P B G ERGE eg d FRT BRRE k B
1524 e dg 4 5 10215 F 4 ~ 75 kb enk & 4 )5 15.5/%

& % (Washington, DC--Agency for Health Care Policy and Research ) e
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Langlois % * A 47 1997 & % B4 5 F #1 5 *° 14 4 e0th if (475 2
BEBTR REFR A G R Gl F U ERE R L A
P drde R ARG G| S BB 755/F F 4 o HE L2 4 s 4k

7.44/% g ~ (Langlois, et al., 2003 ) °

ETINS

BT T EASHASEE R o H LR S TS
PREAGEMIGIE 2 FAFTROSEFR AT EA GG PR
%_7;5'—&!,(4’{; 2.1 m FEERLE A ML B2 F AW 2705

BOEA LTS (FEY FE L 51995) .

BT EEHEHER P G LS a EET A ARYEE
PG R ANE L P AL R G g F o
EEAAREEE A FAFA e T, s Fp R Y Ll

G R E A L B4 APt o
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X EAEMIER G R G R FTEE
PR LR GAGT I Y Pt MR A F X E AR
13 & K F] (Wilson, et al., 1987 ~ Roy, et al., 1986 ~ Pentland, et al.,

1986 ~ Amacher, et al., 1987 ~ Luukinen, et al., 1995 ~ Mosenthal, et al.,

2002 ) -
@ Stephen { 4p ! DA EREEAEREY > RGP
B3 nE & R B T E 4T E BB T S e R O

N80 s b TR TS A vk RS (3 Kov chk & A 5 761989

7] 1998 & fF» H o 5+ = F A 4c 3 59.6% (1.93 3] 3.08/% & * )( Stephen,

2001 ) -
m Kannus % A % & 7] A% f 80 k11 b X & A FIpkiTid & B E

iR G N S G S AR T Y RS AR A R B

R TR R E AP f.ﬁlp;{mi% e o AR AR R FRR A4 A

K7 greg (Kannus, et al., 1999 ) o
- { ‘;_k

Mosenthal % A B4 D&% 5 g & & & A b i M rgx

7> i 3496 0 B 5 A s (28%) ME E P T (28%) -
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AR (119 ) @ il A s 5 s 8% F ohi 5] (Mosenthal, et al.,
2004 ) -

Susman ¥ A A 478 % PIFIRE E A i PR B g 4 R Tl
PABE 0 RT 615% B G ARH (139%) s B g T
(13.9% ) @ #dg &R L uisdd g 24 5 > b7 294% £ &
Hif 4 s # (19.49% ) 22k (14.99% ) (Susman, et al., 2002) -

Coronado % 4 W f = B 7 & &2 f ek & oh 5 125 % i3 i A

65-74 Fi ~ 75-84 i ~ 85 Fird b o B BFILL A 65 Fu b ochk E A

-

HebipPrgGengd RFIGZEREME D 5T od FkjE g =
kG e G o WEF ES G B e PAEE o (8BS R e E LG
TS B4R EE A DB 5 65 TAREE A 6B ) mfhdd 527
Wi 2T SR LR RF] D65 R T84 R H B e
AR 0 L T 85 ) ek & A REBT % o @ A PpRR S B o
Flpds B G L rrig = envh R o A v Bl g 2 0t R
= :,;)I% Ao P R A IEY B (8.3% 1 5.59% ) (Coronado, et al.,
2005) -

Pentland % 4:}% Rl -3 fg,ry;;;ifg;;};',A s H P (AR vhid A
W B E onip & (Pentland, etal., 1986) o

Ohno £ A PIFE N X EAT R FIafRF PN F FHHREER
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Flpt T AR BRFF L AR EA S TRy R E B ReR
(Ohno, et al., 1987 ) -

A Wilson % 4 4 45 i3> (7 4 R b £ & E A pag i R
1 &R F o rhiFR A & B Ak E T PR G R g TS
(Wilson, etal., 1987) » I #kefiRoy % A » e dlUFpF 2 - X0 b X &
7 MiE R b e B £ gk F] (Roy, etal, 1986) -

R

Moty

PR S EE RATRAGET Y B RS M S TTES B
TEAGRR G2 F AR SR FRAFR Rk S DR

PTEERARI Y B AR R AL e St AR AT

—;L\
‘i‘?—
axf
?,h‘<

TO gtz g4 RFILE RS A 0 (e e F 80 s Pl A

T
axf
i

Lo AR B 6569k BAEL A > HARY LA oA I
Frenfim > F A 84k m B gL A > 8S R Pl upkE LA o
SR 65T RE B AES A 0 80 R SR E AT 2 A (Y R
£ 51995)

F] L ,fﬁ -Fl'- I 1#&@}?%5’;?\\}}&. s W ’,‘jgfmfljﬁ;%;g‘;g;g,;:g_& A %} f,‘;

Bres G54 chE B R F2 — o0 Bl GEF &4 § H 4o cndl g -
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SRS R NEEN & E X S I ]
oo RIS FRER G T BT (Coronado, et al., 2005)

BER D PO RF R 2 G S et G RAGR Gop 4 b

AR M 2R R F A D BT R
A P RIART e LR L G e B L i A gE )
B FUF B A Bk RS e et b s o 4 B o R B B TR T
Bt R G A B o O FIRTE P - A3 R
i ( Coronado, et al., 2005 ) »

E0GCS KR £ Gt R 0 B0 Mk E AR g
o A B RE R AR RO T U F D E A PG g 9T 35 GCS
AR TERE A B HAERGehd BT RFEE S AR
it (Mosenthal, et al., 2004 ) > ¥ $5 fodd cngd 58 4k fi (Susman,
et al., 2002 ) o

@ Pennings ¥ X 4 4% & B b B PR G 4 y ¥-H e

20-40 # e g vt f;} MR = f,} :)I}‘; ATl R R F IS _{15{;@] RN =
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38 A venfFiRs B ARITH A B E E BE vh ’5 AL 7;5 }]% & #@ﬂﬁ
$ % "R g (brain confusion)? 3 £ *&if § hfiiw g 2 (Pennings, et al.,

1993) « @ & & /b HoGL G op 4 s 15 % 2 R B BlRE fu

»

¥ % ¥ % (Hodge, etal., 2003 ) » AL F & & SpFR i’iﬁéﬁﬁ\sim

8 (Rothweiler, et al., 1998 ) o

<,

b TR AR BT 0 R &G E op 4 B TR

£ I i R E_% kg ¥ oh (Amacher, et al., 1987 ) - [ $k 50 > Jenett &

gy 5w (Davis, etal, 1995) 0 24 7 o i = K& A hig g

bl

e F AN Dl 8 RFZ - o

IS

Ohno % 4 A 45 79 (= 65 i r1 b fp Mrg s if chk & & » B %5
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=8
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A
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H oG 4 AT S gl 4
AR e d K E A R E R E L FA b A SR
Fipodu Gl XE ARG hapd Ao G eanEgps LAES S

& A BT K (Ohno,etal, 1987) -

SR RS W EHEE GG R X T g VRS
AR B REA GG F AR B R FRS B X
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%7 Q/]?‘#ﬂ AT AR RN AT i ¢ Fet U A
fi-iw (Amacher, etal.., 1987) > « § ¥ prif Sl & ¢ i 42752
PERREREETRARE PSRRI G ER 7
w w4 B g R AR i1 e0IR i fin (Cifu, etal, 1996) ©

Flet o BRERGRE & v LR B op A e ' B % i 5

La

FET kA LRI NI F - RARR L AR 12 i ( Mosenthal,
etal..,2002) > & ? B #*RE ¥ 2 jfh= k4 7E (Van,etal., 1991) o

Mosenthal & %+ fe#F Fiple gz » 305 * SHigR X £ G
e Lt e A PR HRAHFT EF R b2 ehd ( Mosenthal,
et al., 2004 ) -

*iEL F Y —‘F*f:}ﬁ B EE GG oy A B PRt R E T
EHBU R R A kB BT By ek
APt uziEaNA S e EE T#i’éiﬂ”‘ﬁ”‘i*p Lk IR F] L
W AR BB ER G R R E A JURE JERFE G RA T

{é = (Susman, et al., 2002 ) -
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R é)ﬁ%jﬁﬂp—kfﬂ/}%ﬁﬂf‘i}é‘_?bif} A - R s iER

TOFERFFEFY P ERARNE GRS FAPHRG o 2 N

3 3 4v c7E % (Coronado, et al., 2005 ) o

m )

BAREEREGGRGEI G ONA S DAL ET T X

3 S A R A Lt T 4 FET fi £ e3f {8 % (Jenett, et al., 1979 ) »

Ushewokunze % * 12 GOS k3®fp & & B g * i M7 X 5§

15 6 B 7 AT 0 AT 809Gk L2 > 390% S g

Ao16% g AR 1% RA R @ L A F 4% 3 {5 (Ushewokunze,

et al., 2004 ) -

FREEAGRIGL G R DFREFHEEEFE R RO T

J.zyéﬁ%ﬁ 2 f,’g ,btjfai ,%;};3 AP

(Mosenthal, et al., 2002) » F]p* § & & de % # b if P05 % § chfin &

FOplZl e (4o S ERIGE TR G ) AEXE A DT EEFR

# eh3g 15 Fiw (Gan, et al., 2004 ) o

2,

=
¥

PR RIpd > X E A LG Aot R Avehg o o el

SRR S B B B I AR RR E 0 A Bl R

TR B MG T R A R dldeF L g 4 A

FoAr g E MG R o 4 hAf (8 iid & F 2% o (Santora, et
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al., 1994 -~ Mosenthal, et al., 2002 )

AAASFL RS RRN GO GEER ERAG T hX R

..\\

Ax bR AAFOIRE @ 2 T § i 2 BB E 01 i g (Mazzucchi,

etal., 1992 ) -

FAGMEEMGHAGEGPREEY A RER L ES D
R < I ;}f; X &b"’l)&ﬁigpﬁyﬁ’%f%?gﬁﬁgét,jl’,f-'ﬁ_:‘,z,,\i_rjq

, ;‘g-ﬁgﬂai%w e Ek B (Wilson, et al., 1987 ) ©

Flpt o EENGHRLGRAPDITRESRTREFIAXGRER
% fem G AR REF mE I X E A KD DR R
o AL G- R AR S drdA o R B s AR -1/

Sk E GG o 4 T R

ol
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Susman, et al., 2002 ~ Pennings, etal., 1993 ) - = 3 = )ﬁ%;ﬁ% T & &

R s A RS F D » B_E RS 2 50

N

I X EGGEEIGE G e 4 H = & 4218 509 (Mosenthal, et
al.,2002) > @ ¥ = FugF &L T IR P A gHEF (Coronado, et al.,
2005) °

V- heH ERPGERIGm A TR Y T 64
MR E A KRG S 5 QE EEREE S B oo K&
TEREE ¢ e A Pk iy g g = F (Gan, etal, 2004) o

Flp FERE R F o EE GG e L 0 T L pEh
GCS 243 » H 7+ = F w2k B (Amacher, etal., 1987) -

$ 2 ;];Je;}aiﬁljéf;% £ AR G A e RF S F T R
E T L 302 b 0 g LG hF brrd e G AF AT H

T Bt MR B RF - Fooa XE AL
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¥Rl AR e vt B g R g 4 (Mosenthal, et al., 2002) -

T E R TR A APHBE G HGE G A dEERY Rl

AT REE et it g ( Pennings, et al., 1993 ) o

Hr = FR3 s HPEL Gy b g o Ak L ek
Mg 2 ks eha & R ¥ (Ushewokunze, et al., 2004 ) ©
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SHE GRS PER BT B A1 E RE R B35 T
FLiE_1989 3] 1998 & > H e 5 = S 4 7 59.69%( #%_1989 # 1 1.93/
# § ~ 7] 1998 & 13.08/% § ) (Stephen, 2001 ) -

EY - R élg%ﬂ'la‘ﬁ o B ARATE AN EE A G HGR B g
& % & % (Ohno,etal., 1987) -
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FoF G HR G2 pM R TS

IR MR TR E A G G 4 TSR
R M- e E

(RS SIERE R L P SR L LR

-\
>

Wa

E & 5% %15 ( Amacher, et al., 1987 ) o

B 41997 &5 &4 1aRid ok & Aﬁ;ﬂggﬁjfgxﬁ*_}épgqyﬁ_iﬁq\
FAWESF 2 H 1‘%%\*}*)]%%# A ET GFR R R oM i T

Flt i Fl R e T RS R X E AL NG RR §ag g F]S o

11\1

)I“;Jc HDEEIEE G MG ”‘f’l%}?ﬁ’('lﬁ'lgr/;;m,
€_F]+ > (Ushewokunze, et al., 2004 ) > A& & ¢ R & B & *hig Prg=
o AP o E&T L RIERIH RS % (Gan, etal, 2004) 0 @ B E
£ g A A Afes #L h3g s (Cagetti, etal., 1992) o
gu?uﬁﬁé;}gugﬂz,& BT gD 2 RTERIE E R o 4
7 = = (Mosenthal, et al., 2002 ) o
A g E##2 > GCS» AV -RELDERTFF 0 - &

YRR g AR E R i 4 EepE GCS o] 3 B3 8 A pEE

34



EER s R R AT

v g B 5 g AT

7o gk g MR R TS o

F

% F

35



AT TR AREAS T FAREARN G e B
Tl o BA P M3 A BRBELES S P2EG G
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2o LR MERIRED SRS s 2 LEG

A ARHE L F TR > bloE sedoin A 2 g 4 S g p

B XGRF A ELE T D RS R

FFEAR pEEsT AR B -
6~ gb 7k o g eh i PG Bk R 0 4 P ICD-9 A A

BB % e i o * 3t AFT 5 2 ICD-9 A #aE he( £ 3-1)
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231~ Ay G s 4 2 ICD-9 # 558
Rubric No. Description
Fracture of skull or face bones :
800-804
(circle one ) open closed
Concussion without loss of
850.0
consciousness
850.1-850.2 Concussion with loss of consciousness
Cerebral / cerebella / brain stem
851-851.1
contusion / or laceration
Extracerebral and / or intracerebral
852.0-853 hematoma ( circle one ) SAH, SDH,
EDH, ICH
854.0 Unspecified intracranial injury
873.4-879.8 Gunshot wound : ( circle one ) Face, head
Injury to blood vessels of head and neck
900.0
carotid artery
950.0-951.5 Injury to cranial nerves
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R o d A
L &
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2410~ M &G T 20 HHR

$7 L4 “ BA

E i 3 651 3.53
EoL 17,804 96.47

#a b7 7 1,183 6.41
# 17,272 93.59

CE TR % 1,198 6.49
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OR® (95% CI)

OR"® (959% CI)

E%
65-69
70-74
75-79
80-84

85 fhru b

1
1.02 (0.92-1.12)
1.03 (0.93-1.14)
1.11 (0.99-1.24)t

1.29 (1.14-1.45)***

1
1.02 (0.92-1.12)
1.03 (0.93-1.13)
1.13 (1.01-1.51)*

1.34 (1.23-1.43)***

¥g

1

0.88 (0.85-0.91)***

1

0.87 (0.83-0.90)***

T :0.05<p<0.1 *:p<0.05
alfe iR E
b gy~ &

% 1 p<0.01

1

4.04 (2.95-5.53)***

3.31 (2.42-4.53)k**
0.68 (0.16-2.93)
1.29 (0.67-2.48)

3.78 (2.68-5.37)%**

75

ka1 p<0.001

1

3.56 (2.49-5.08)%**

2.78 (1.95-3.96)***
0.97 (0.22-4.38)
1.22 (0.59-2.52)

3.29 (2.22-4.85)***
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OR® (95% CI)

OR® (959% CI)

=

b
=
[
|

1
3.58 (0.84-15.07)%

0.18 (0.07-0.51)**

0.71 (0.55-0.93)*

0.79 (0.68-0.94)**
0.99 (0.84-1.18)

0.87 (0.62-1.21)

1
2.85(0.630-12.864)

0.16 (0.049-0.527)**

0.75 (0.561-0.994)*

0.80 (0.675-0.952)*
0.99 (0.835-1.194)

0.89 (0.632-1.266)

P 4L 4~ 18

T 1 0.05<p<0.1

* 1 p<0.05

1

0.47 (0.09-2.43)

0.56 (0.44-0.72)***

0.39 (0.30-0.50)***
0.49 (0.27-0.88)*
0.23 (0.08-0.69)**

0.33 (0.25-0.43)***

1

0.46 (0.088-2.441)

0.58 (0.450-0.754)***

0.39 (0.306-0.521)%**
0.48 (0.254-0.894)*
0.22 (0.061-0.756)*

0.31(0.233-0.416)***

aife R
bi AN~ &

% p<0.01

76

k% 1 p<().001



F A 424 AP M AT R R B X G L R 2 F A 4T

OR® (95% CI)

OR" (95% CI)

R 7E 1 1
B Jedk JE 1.44 (1.27-1.75)%** 1.54 (1.28-1.85)***
5] 2 2 1) 0.89 (0.79-1.02)% 0.89 (0.78-1.02)%
@ 0.93 (0.74-1.16) 0.93 (0.74-1.18)
R A
£ 1 1
7 11.69 (10.78-12.68)***  12.03 (11.04-13.09)***
R
] 1 1
7 9.32 (8.53-10.19)*** 9.12 (8.32-10.01)***
2 1 1
7 3.02 (2.47-3.67)*** 3.02 (2.46-3.71)***
FECli R
o 1 1
7 6.94 (6.39-7.55)%** 6.66 (6.11-7.25)%**
$10.05<p<0.1 *:p<0.05 **:p<0.01 ***:p<0.001
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%0 OR*® (95% CI) OR® (95% CI)
L L
# 1 1
7 0.58 (0.54-0.62)*** 0.58 (0.54-0.62)%**
REE A A7
& 1 1
¥ 3.68 (3.33-4.07)*** 3.60 (3.23-4.01)%**
REP S
& 1 1
7 8.74 (8.04-9.51)**x* 8.67 (7.94-9.48)***

$:0.05<p<0.1 *:p<0.05 **:p<0.01 ***:p<0.001
al Al
b AEFEY &
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=3 OR* (959% CI) OR"® (959% CI)
£
65-69 1 1
70-74 1.02 (0.88-1.19) 1.01 (0.87-1.17)
75-79 1.36 (1.18-1.58)%*** 1.35 (1.17-1.57)%**
80-84 1.58 (1.35-1.84)*** 1.62 (1.38-1.89)%***
85 11t 1.65 (1.39-1.96)*** 1.75 (1.47-2.08)***
e
g ] 1
= 0.83 (0.79-0.88)*** 0.80 (0.76-0.85)%**
2 15 R ¥
i A s H 1 1
B3 7.11 (3.52-14.36)*** 7.02 (3.12-15.82)%**
B E 6.79 (3.37-13.72)%** 6.05 (2.69-13.64)%**
e if 3 1.87 (0.23-15.51) 2.64 (0.30-23.19)
BiEyRE 2.65 (0.85-8.27)t 3.10 (0.92-10.47)t
# 7.59 (3.64-15.83)%** 7.31 (3.15-16.99)%**
T10.05<p<0.1 *:p<0.05 **:p<0.01 ***:p<0.001



B A 425 ApRESE W] IR B AR BB 23k fF AT

OR® (95% CI)

OR® (959% CI)

1
1.22 (0.14-10.56)

0.13 (0.02-0.97)*

0.62 (0.42-0.93)*

0.67 (0.52-0.84)**
1.09 (0.85-1.38)

0.92(0.57-1.47)

1
1.59 (0.17-14.52)

0.17 (0.02-1.28)F

0.76 (0.49-1.16)

0.75 (0.58-0.96)*
1.17 (0.91-1.50)

1.01 (0.62-1.65)

ipIE 4~ 8

T 1 0.05<p<0.1

AR E
¥ B
ek B
A
i

* 1 p<0.05

1

0.43 (0.05-3.66)

0.40 (0.30-0.54)***

0.25 (0.18-0.34)%**
0.27 (0.11-0.72)**
0.25 (0.06-1.07)+

0.22 (0.16-0.32)***

alfe e @
bR - £

% 1 p<0.01

80

*ak L p<0.001

1

0.42 (0.05-3.59)

0.42 (0.31-0.57)%**

0.25 (0.18-0.35)%**
0.25 (0.09-0.72)*
0.15 (0.02-1.14)F

0.24 (0.16-0.34)***
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g1 OR* (95% CI) OR" (95% CI)

e 7 1 1
B Sk E 1.19 (0.94-1.52)%*x* 1.23 (0.95-1.59)
R 0.71 (0.59-0.85) 0.69 (0.58-0.83)%**
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