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Abstract

This article provides guidance for
report writing under the Grant of Nationa
Science Council beginning from fiscal year
1998.
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National Science Council

T REIEEE Y

Iﬂ" ‘fﬂz'f&:{&
i Fd R
WﬁSEU {s }3 1£/§r-&§r__nﬁmf£\€§t FpL oo
20 REARGNEEA 'u;'./}f—:\ﬁ;,(]% 3
“*#§$*’*%W86&1H?@ﬁ
PR F > RS ER ¢ 0 Y
RE>ANFHERPD 2 FE T 20y (T
E DPgE ) o BT B0 & 6 F A

7*
o L ET g
7+
ﬁ'
p



t

7 o %Brn FATIEG L_."?}_‘ﬂl;?%
G o d &F EYNT Fw 6240 Bk 4
BEAFLEEEEK (quallty—adjusted
survival year) » Ttk 4 E ST B E
S PERITE TR TESTE L EREE
2 FanEidpth o A RlE A B2 e
KL R GHERREF R (-)
EEAR MR BE o EA GG L
PARESMELRELESTARS
S E ez 3 ;3&%, 12 Hp B2 SRFT Y h: 13
E N  WE R I Tl= sl SR A
(—‘ ) WA GG RE 1 EN (22
iEiEAR Y R 4R lq\fb) i B iE
ﬂ nb;[iumw:f’;@rifl/o

Tk

= whEi

(—)d;%ﬂéwmé@&@
Aot HEBIAEG Y D288 AL A
Bz faGom L ER A &R X 2414 4 o
LERBRMIMERL0 A (X 327 4 ) 1
Rosser # A AN R 4 E
SR e Bt 327 A 2 E,gj\;ﬁ‘iézrz\»—
1ie g 22 R % w 150 & B %
QALY % 125.6 % » % 2tz 3 »5 {8 177
%2 QALY R P B3 4c 5 452.5 7 > B 5%
SEELCPER-CE TR R R R R AR
2R EET T HERS k(R
SR JDERURGE R i SR LR S
ELEAE 4 ”?Eﬁ.yi\& D F A AL
PEFIERY PR H - A kYT
EORA BEETAFCTEFRDEY
[ESAES T };ﬂ’[ﬁ'ﬁ (£2)
(= )*?ﬂ\ﬁli?éﬁ?'iéﬁiﬁj”‘““i%’%t*
ERFEL R A BTN EAL AL H

?\ BT A ¢

o A

A AERRTEPR 2P L 4%2%%
,ﬁ'ﬁ s 1 & é"‘%l{%%ﬁ"%}}%xm%}}%m R

5082 Lot iB R R R AR S
i 80% @ BB 5 BT B ARG
Bl 81(2=2) A ABEFRAL
R RS G 0 i T o0 G
68.47 & > @ 3 % }_d’E‘ﬁ 5 72.48 = >

APME LS 7.9 A (Fz) e waLgrgs
B0t bR Es G 6190 4 0 @
FEX YL 66,044 0 mAHE S
61.18 & - Ak g B fhged™ & > "o ff &
RTon e 68102 4 0m 5 4% 21
» 63.04 % > mfhg 5 60.62 4 - kE
PR e e R E R TN 8 64,17
om g R E 2 hH 5 65,48 4 0 m Rt
H5 65,034 c fE 2O EFLE
BRI E IR S 4R R R R L
A
(Z)p 88 & 8" Bind & <A et
P e AT 2 e BRI S R ek
9] Z o =& 11-}]35171]%'.‘;' - B =B
TN BT R - EHHEF LTS
AR~ TfTa 4 B A A pRE > A
ForeE iREE AT e T G
i BlE2 NG BRLARAT A
&uﬁ%%uiﬁh%@&%%’ﬁgﬁ
FIUBE R LA o ARk A f L ER
H 670/ CHIX LA RARNER o
ABAFAL TR 4 2o o BEx
R FEED kg2
ZR o FFLZ B I FERRMT R
FRlTFEYPERGGRES - B &2
LR R EZ B R - LB AT
2 SCNNE DI R 1N R R RN P
'E'J,f:i'% v BV 'g VTR BRI BP0 e
S FRAR PR TS R X
£ 50 1 d&i:?‘]ﬁﬁ‘vi:”y EHEEH A 0 @
FEmN spRBEoEBad FEHRG

.%—rn«‘-

,:*-‘;t To|E kX
- ELgE- NN

A N N N L I (| VA
VT A ) e A3 e EE S HEA 4 S
%o iR AT AN F R G ER
LiEH > BERELECEHI B’fﬂmﬁ?‘b_k
BrRpE(B=z ) a2 TERERRS (R

Z_ ’JZ-[



) o
A T E VR B rupiE s A

8% (24) #R3 24T RA R
B> Hiphk & MicEd £ rg&”EPﬁ\x
fﬁgx%%ww TR AP EREY 7

s F ﬁﬂm‘ﬁ%}%z\ﬂ&m? » 9% Q*ﬁ
gﬁ%ymmm%@,~ HlgrH A S
?F'J%@’ﬁﬂ#i/fwﬁ“?”“##’»"
BREE G- B Ak g
WAt 33 ¢ T A s
2L Lt K T g g v BIF
edmaxe T ¥R L2 %4
ther By bl o

P4 BB R

AETREL SR >RIFHER

R EER Y S A et S e
22 ERTRE S @Es 71883
I8 AR Lty R FISPE S ERG
%m}%m*“”"};*ﬁﬁ%"w&7 RS
FiammEy <tk - Brmd £ 2
:'v'v;’“? P *i:ﬁ“irz% B2 EARE > TR
B8 2 ;_/r'r‘?r'%? °

T 2 PR R MR TR SR
ol o B FET RS g TR
A5 @il P R PR BHR R el A
WEEEE TN A e S PR o T

ﬂL
\&\ﬂ

=t
She
_.\‘\

Halh 1 IR A~ st se T e
Bd TR FOUE apiE s A4
B E A Toaeed B s S s B

PRl GG R HEF v R
AEe D KRR EREEE R A
ot ARG G R FRNH L
RPN E e o d THIminkieik 3
%7 (Cisr- ) o

T BYYR
Lo 7R R AR LB

PSP R T R
BRI SR O R RIS

(1971-1990) - fl122 @k 1993;12:84-91 -
2. Kraus JF. Epidemiology of head injury.
In: PR Cooper (ed), Head Injury, 3rd ed.
Baltimore: Williams & Wilkins 1993:1-25.

3. Chiu WT, Raporte RE, Gururaj G, et al.
Head injury in developing countries. In: RK
Narayan, JE Wilberger, JT Povlishock (eds),
Neurotrauma, New York: McGraw-Hill.
1996:905-911

A TEUSE o GERAIIE B R B
P ¥RV - PR
1992;21(1):1-16

5. MRS MV IR o b
Ewﬁﬂ%u%ﬁﬁﬁﬁ%?m% )
2045 1995;24(2):29-35 ©

6.  Colantonio A, Dawson DR, McClellan
BA. Head injury in young adults: long-term
outcome. Arch Phys Med Rehabil
1998;79:550-558.

7. TsauoJY, Lee WC, Wang JD.
Age-period-cohort analysis of motor vehicle
mortality in Taiwan, 1974-1992. Acccid Anal
and Prev 1996;28:619-626.

8. TsauoJY, Hwang JS, Chiu WT, et al.
Estimation of expected utility gained from the
helmet law in Taiwan by quality-adjusted
survival time. Accid Anal Prev (in press).

9.  Hillier SL, Sharpe MH, Metzer J.
Outcome 5 years post-traumatic brain injury.
Brain Inj 1997;11(9):661-75.

10. Klonoff PS, Costa LD, Snow WG.
Predictors and indicators of quality of life in
patients with closed-head injury. J Clin Exp
Neuropscychol 1986;8:469-485.

11. Asikainen I, Kaste M, Sarna S. Predicting
late outcome for patients with traumatic brain
mjury referred to a rehabilitation programme: a
study of 508 Finnish patients 5 years or more
after injury. Brain Inj 1998;12:95-107.

12. Massagli TL, Michaud LJ, Rivara FP.



Association between injury indices and
outcome after severe traumatic brain injury in
children. Arch Phys Med Rehabil
1996;77:125-132.

13. Geurts ACH, Ribbers GM, Knoop JA, et
al. Identification of static and dynamic postural
instability following traumatic brain injury.
Arch Phys Med Rehail 1996;77:639-44.

14. Guskiewicz KM, Riemann BL, Perrin DH,
et al. Alternative approaches to the assessment
of mild head injury 1n athletes. Med Sci Sports
Exerc 1997;29(7):5213-S221.

15. Shumway-Cook A, Olmscheid R. A
systems analysis of postural dyscontrol in
traumatically brain-injured patients. ] Head
Trauma Rehabil 1990;5:51-62.

16. Rosser R, Cottee M, Rabin R, et al. Index
of health-related quality of life. In: A. Hopkins
(ed) measrues of Quality of Life. London:
Royal college of Physicians of London.
1992:81-90, 147-153.
N.%¢%oﬁﬁ%&%§@jﬁﬁFW
ﬁF:’I ['F‘[ —1994&1997 = - '3'\‘3?[71[ I’"EB’IJ_JIFE*]‘
@ T FTRER > 86 # 9 1) 8
[l o

18. Drummond MF, Stoddart GL, Torrance
GW. Methods for the economic evaluation of
health care programmes. Oxford, U.K.: Oxford
University Press. 1987:5-17, 126-128.

19. Bangdiwala SI, Anzola-Perez, Romer C,

et al. The incidence of injuries in young people:

1. Methodology and results of a collaborative
study 1n Brazil, Chile, Cuba and Venezuela.
Int J Epidemiol 1990;19:115-124.

20. Grisso JA, Wishner AR, Schwarz DF, et
al. A population-based study of injuries in
mnner-city women. Am J Epidemiol
1991;123;59-68.

21. Hwang JS, Tsauo JY, Wang JD.
Estimation of expected quality adjusted

survival by cross-sectional survey. Stat Med
1996;15:93-102.

22. Torrance GW. Measurement of health
state utilities for economic appraisal- a review.
J Health Econ 1986;5:1-30.

23. Bergner M, Bobbitt RA, Carter WB, et al.
The sickness impact profile: development and
final revision of a health status measurement.
Med Care 1981;19:787-805.

24. Ware JE, Sherbourne CD. The MOS
36-item short-form health survey (SF-36): 1.
Conceptual framework and item selection.
Med Care 1992;30:473-483.

25. Eurogol group. Eurogol: a new facility
for the measurement of health-related quality
of life. Health Policy 1990;16:199-208.

26. Hwang JS, Wang JD. Monte Carlo
estimation of extrapolation of quality-adjusted
survival for follow-up studies. Stat in Med,
accepted.

27. Lehmann JF, Boswell S, Price R, et al.
Quantitative evaluation of sway as an indicator
of functional balance in post-traumatic brain
mjury. Arch Phys Med Rehail 1990;71:955-62.
28. Zasler ND. Mild traumatic brain injury:
medical assessment and intervention. J Head
Trauma Rehabil.1993:8(3):13-29.

29. Roland PS. Otto E. Vestibular
dysfunction after traumatic brain injury:
evaluation and management. In: Ashley MJ,
Krych DK.ed Traumatic Brain Injury
Rehabilitation. CRC Press Inc ,1995:132-169.
30. Ingersoll CD, Armstrong CW. The effects
of closed-head injury on postural sway. Med
Sci Sports Exerc 1992;24(7):739-743.

31. Wade LD, Canning CG, Fowler V, et al.
Changes 1n postural sway and performance of
functional tasks during rehabilitation after
traumatic brain injury. Arch Phys Med Rehabil
1997;78:1107-1111.



32. Wober C, Oder W, Kollegger H.
Posturographic measurement of body sway in
survivors of severe closed head injury. Arch
Phys Med Rehabil 1993;74:1151-1156.

33. Wober C, Oder W, Kollegger H, et al.
Postural imbalance in patients with severe
head injury: A posturographic study. In:

Woollacott MH, Horak F,eds. Posture and Gait:

Control Mechanism, Portland: University of
Oregon Books, 1992: Vol II: 180-183.

34. Faculjjak PF, Panzer VP. Dynamic limits
of stability in normal subjects and patients
with brain injury. In: Woollacott MH, Horak
FB, eds. Posture and Gait: Control Mechanism,
Portland: University of Oregon Books, 1992:
Vol II: 59-62.

35. Newton RA. Review of tests of standing
balance abilities. Brain Inj 1989;3:335-343.
36. Newton RA. Balance abilities in
individuals with moderate and severe traumatic
brain injury. Brain Inj 1995;9(5):445-451.

37. Voorhees RL. The role of dynamic
posturography in neurotologic diagnosis.
Laryngoscope 1989;99(10):995-1001.

38. Nashner LM. Computerized dynamic
posturography: clinical applications. In:
Jacobson GP, Newman CW, Kartush JM eds.
Handbook of Balance Function Testing.
Mosby Year Book,1993:308-334.

39. Gelber DA. The neurologic examination
of the traumatically brain-injured patient. In:
Ashley MJ, Krych DK., ed. Traumatic Brain
Injury Rehabilitation CRC Press Inc.,
1995:23-41.

40. Goldie PA, Bach TM, Evans OM. Force
platform measures for evaluating postural
control: reliability and validity. Arch Phys
Med Rehabil 1989;70:510-517.

41. Berg KO, Maki BE, Williams J1,et al.
Clinical and laboratory measures of postural

balance in an elderly population. Arch Phys
Med Rehabil 1992;73:1073-1080.

42. ’fﬁEJ ﬁ% s METS o b E A fﬂTJ el
PR S ST« 1
Tk 1994;19(1):66-77.

43. Sharpe MH, Bamford E. Test-retest
reliability of the sensory organization test in
normal adults. In: Woollacott MH, Horak
F,eds. Posture and Gait: Control Mechanism,
Portland: University of Oregon Books, 1992:
Vol I: 234-237.

44. Hu MH, Hung YC, Huang YL, et al.
Validity of force platform measures for stance
stability under varying sensory conditions.
Proceedings of the National Science Council,
ROC Part B: Life Sciences 1996;20(3):78-86.
45. Ford-Smith CD, Wyman JF, Elswick Jr,
RK, et al. Test-retest reliability of the sensory
organization test in noninstitutionalized older
adults. Arch Phys Med Rehabil 1995;76:77-81.
46. Clark S, Rose DJ, Fujimoto K.
Generalizability of the limits of stability test in
the evaluation of dynamic balance among
older adults. Arch Phys Med Rehabil
1997;78:1078-1084.

47. Chuang CC, Hu MH, Lin KH, et al.
Assessment of dynamic stability in normal
subjects and patients with Parkinson’s disease.
JPTA ROC 1994;19(2):106-115.

48. Holden MK, Grill KM, Magliozzi MR, et
al. Clinical gait assessment in the
neurologically impaired reliability and
meaningfulness. Phys Ther 1984;64(1):35-40.
49. Wall JC. Measurement of the temporal
gait parameters from a videorecording. In:
Woollacott MH, Horak FB, eds. Posture and
Gait: Control Mechanism, Portland: University
of Oregon Books, 1992: Vol I: 440-443.






%~ ~ 83-88 F Rosser ﬁLﬂ%{ (i R B4 e

I 2 @ FEAEME % WA %
(N=239) (N=88) (N=327)

F R <19 45 19% 13 15% 58  18%
20-39 121 51% 47 53% 168 51%

40-64 56 23% 22 25% 78 24%

>65 17 7% 6 % 23 7%

T 45 33.69 33.72 33.69

TR il 153 64% 61 69% 214 65%
* 86 36% 27 31% 113 35%

e = 6 3% 0 0% 6 2%
(GOS) i EC R TS 4 2% 0 0% 4 1%
BT 2y ali B R 7 3% 2 2% 10 3%

i (L e R 12 5% 2 2% 14 4%
A 193 81% 78 89% 271  83%

T 3 1% 6 % 22 7%

= e 7 ke Ei'%(3~8) 28 12% 3 3% 31 9%
(GCS) Fl 1% (9~13) 25 10% 6 % 31 9%
% % (14-15) 183 71% 77 88% 260  80%

4 2% 2 2% 5 2%

13




% ~ 83 = 88 F Rosser FHJ%{ [l % gtk 2 fﬁﬁﬁﬁ%@ﬁéﬁ'iﬁﬁﬂjﬂﬂ? Bl

Eguiily

=S

83-85 F 86-88 =+ 83-85 F 86-88 F
All 92 128.1 125.6 452.5
(n=150) (n=177)
with helmet 134.3 129.2 497.1 457.6
(n=26) (n=62)
without helmet 88.5 127 123.3 440.6
(n=124) (n=115)




#.= ~ WHOQOL {54 £ Z(n=82)

%

age
<19
20-39
40-64
>65
gender
male
female
cause
A
(ﬁ[fﬁ-i@%? [
Gl e
PR
N ISHEHRE
LA
[ T3 R
Pl
P
s
GCS

mild(1-8)
moderate(9-13)
severe(14-15)
unknown
survival time(n=81)
<IM
1-3M
3-6M
6-12M
>12M

46
24

61
21

06
27
39

~ o LW OO OO = W

11
61

18
11

50

7%
56%
29%

7%

T4%
26%

80%
33%)
48%)

4%
1%
0%
0%
4%
2%
9%

6%
13%
T4%

6%

22%
13%
1%
1%
61%

10



F[M ~ WHOQOL P st (N=82)

T ) i A

S (sl 68471166  61.90£1033  61.02£10.94  64.1749.60
B fl1-all(n=66) 69.80£1096 63174929  6161*10.84  65.21%9.13
B 1i1-helmet(n=46) ST CODRESIL T ORI 48782
5 1 non-helmel(n=20) 67.95:1147  6L18#9.13 60621157  65.03£10.03

11



AT SEETIRIR R A R

RGBT = HE RAN=91) %
5 ) 35.53£1531
! 16-77
TEHICE ) 63/28
b ilyem) 165.79+8.88
fiEike) 61.15+11.83
FIRLS SRR (GCS)
% % (14-15) 57 63%
Fl (9-13) 23 26%
EI'%(3-8) 8 9%
TR 3 2%
P (HE)
NIL 31 349
SAH 24 27%
SKULL FRUCTURE 0 0%
ICH 21 23%
SDH 19 21%
BRAIN SWELLING 2 2%
EDH 5 6%
BRAIN CONTUSION 4 4%
TR
i 52 58%
P 10 11%
N IvER 2%
SR 0%
[ 7% Prmenk 0%
PR 9%
Py 10 11%
TR 8 9%
Tt 2 A
P 37 41%
PRV 60 67%
el = 43 48%
AN 32 36%
U 21 23%

12



S LT 11 12%
SR S 15 17%

b I R 3 3%
B (R 25 28%
AR 8%
Gk 4%
[Aliiac= 3%

T PR - 15 17%

ek o 24 27%

13



Foobo F RS (R R RO

= {la*] = e ] 4 = w7
(N=64) (N=33) (N=24) (N=18)
H5 10 SR
(R (m/min) - 61.69%14.82  55.80+17.01  65.51+18.38  68.38%11.14
POt T8 (m/min)  87.88422.59  78.91#27.45  94.88+22.62  94.83%18.02
[’E'ffﬁ?“j ikl 7 4324%11.71  43.85+7.37 4625429  47.28+1.41
= H {HEHES cm) 22.83+5.74 2206594 2333479 25.00£0.00

14



-

Fo s TR S HARR ) P D (n=36)

5y % 5y v
Hom 10 YA
R 5 U (m/min) 63.00+12.73 65.25+16.21
TR 5 % (m/min) 90.68+23.07 92.51+21.58
(PR B 41.64%13.35 46.67+3.61
= i HES em) 14.1843.14 23.89+3.96
fij e PR (% ) 262.27+165.53 285.49+171.82
[fi] 5 PR (sec) 4.23+2.49 3.85+2.24

15



F 0 HIHE- PR
R T A PR (V%‘i%@ﬁ%
— EIIN=62) = R FI(N=33) A (IN=24) A T ] (N=18)

SECFL 493011166 48.73%13.56 46731211 48.73:7.0
CEURIGE S413£1201 552241670 52831121 57.3648.26
SEHUFHGR S4311446  S321#1731  S380£1246  S7.00+8.57
b 2.842035 438041520 47.79£10.53  SLIS£7.73
fEBGR 2004014 542541490 54481204  57.23%5.57
B -l 1.03£0.07 A780£13.87  5406£1224  48.53%15.20

16



F]u EJTL[,\ Ve [EJJTF (22F})

[Fi] ezt

[fif ™ s

p [

PR

LR
B

epHpE

71.1435.1(45~215)
127.0123.7(96~184)
86.6131.9(36~193)

137.5£37.2(81~230)

121.8%34.7(44~184)
85.7135.0(38~202)
148.2+59.6(43~251)

83.7138.9(43~159)

0.000
0.000
0.000

0.086

R RS R SN

p<0.05

17

(NS RN



i GRS VT TR 2 (R B (83-85 ) - At £ R H B F R -

A
gol-83-85helmet for Stage |
2 XX 058k
X X
@ | X
o X
o
2 81
> %
= x X
> o
o
N
o
Q |
© T T T T T T T T
0 20 40 60 80 100 120 140
Time in Months
B
gol for 83-85nonhelmet
< |
—
@ |
o
Q
O 9|
'-5 o
2
T <
> o
o
N
o
g 4 XX X MK X XXX

0 20 40 60 80 100 120 140

Time in Months

18



=~ s iﬁ’jﬁ[h@fri} P - = PERE Wi 2 (86-88 F) < Ar FjEYY F[H  Bi

A
QOL86-88 for Stage |
o |
—
0 |
o
o | =
£ 3 ; s
z " .
‘? x
E !
o34 -
N
]
07
= - .
T T T T T T T T
0O 20 40 60 80 100 120 140
Time in Months
B
gol for Stage |
o |
—
[ee]
<N
X
o 9
5o .
= .
‘? x
E
o S
N
N
o
= .

T T T T T T T T
0 20 40 60 80 100 120 140

Time in Months
19



=~ FEEEARE (- = o ] D))

FLEEEER ()

P FEREUR VIR (- > = A A TR

{58 1 ) sec)

20




(fff5-)

AR R R~ B F Y 5T g [ 22 R
FELE ) T’VFJIZE
I I F -

£ PP I

B PR A

R

SHIFA * 1) 100 [1j1 [HES 7HE 7 SRS BRPEEN R

*F%Qé[{ﬁfi*’jiﬂ% mhh@ntu.edu.tw

T ¢ (02)2389-6194

[ @ (02)2331-3598

21



&
Ben: 2y i GGG R AR GAD T REFICRRT|T o b
TR R R RE e o 2 H @33 18R 6T AR G- BN AT

st RS B GG A SRR R TR BT R A AR

,,\l‘a

Bl Sbo 87 A T REHC, o R IREm e B AU i BEACET IR ez iR Bl R RIRE A
Ao B L AR chR A B B % TR R e R 2 B R F LB

(p<0.02) 3w BEvetem b g+ 3 s enf i £ Bt boe T g T 3B P k@ 4 (p<0. 05)
o B E A B B ES ETET A A FLE  GF AT G %0 Re
vk HApsvp chk Ak R A AT 4R T 395 EF LR (p<0.0001) o spepyep 5
FAR R R N bl R e TR T L FRAP I MELE %

W% ﬁegkfawﬁu& oA Toased B s RGBS BN g ,giﬁii%‘bﬂm%x&«’ *e
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AR O FFFERFRRAFBRPEFA P2 T oo m;%ﬁﬁﬁﬁwﬁ

B ERAPATER I ER L L ok T BT b Adhk i) R/ R § 2
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TR LY S Fhengg b e F 3 0 FIUt > T R G F Phol PN Pk 2 TR § -
BEEARRAE A X Db kT P T 2474 (vision) ~ % ieF (vestibular system) -
v E B (somatosense) &= B kst w AR gL g 0 BB E FehF o M AFET o
Ft AR %P AT HBEOTHT SREVCTR LA R F AR D kT EpE T o
F AR 0 @ 45 F A4 R (onset time) ~ F & ehdRtE (amplitude) ~ F &b

PR (duration) % %8> 7 fE A R4ceie s T X444, (postural control) ;5 & i&
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BB Y §EFTRBRL AR A Boblhe? b B EHIUE RAISPE R G w i
I SR Yo R EH X FOE RARE B AR X - ’

BT AFRET LM T A E KT BB PG e T H A S
LAIE R A F o kTS b IR Gldog ik hF BT S RARCKT B 15 B P
d AR e # ( forward sway) - ¢ PF¥52% 3% (gastrocnemius )

% 9% (hamstrings) & 7 %% plawep #E1 (& (synergistic contraction) - #-3%
Bl oo NGB EMe e B F B £ 35 (stretch) g vu gL DILEEHEKR
# (short latency) % # % # (medium latency) ek & @ v BRYPF R s ¥ 2
HALpER G 5 F 4B 18 80msec (ms) > 2847 & A 88 -k T =4+ 41 500msec P » &
BRI RLhE 2 R o BATEE 2 T SRR g (upward tilt) @ F ek T
pro BRA & A 4 & By (dorsi-flexion) # 1% » B2 s F X R 3 a & 4 BRI for BR
Pend waef F o KA Bl fuiFai ko F oA BE MR R F R SR e
BEE] 0 gL PE s YT OB g v (anterior tibialis) & ZpARE T o R A 4 - B K
ek (long latency ) 79 F > P w DR E O WL w SRR T 0 FERAAE R
dok BRI Bl L e Y BRI R o B EERYF IR A - M
STILE R |G ARheER A E AR R B R LR & IR B 7

N - DR LR TS NESLE RS TS RN FIE S SRR 2
REp ek Jig s v T ORGP 0w g NIEBERD {or Bk > ] & I E R

T KT REBIET o pae e P EERDF B - B @
HFIET o m s P RS EERD L H R o

W2 A 222 B2FEMET A F 60 R b g TR 20 mE F A

e R 5 45~bbmsec > ¢ R 5 98~113msec & R 5 120~13bmsec ; * 1 & 5 60

T

B TREFHERF B NREBHERY B BERDY S 93-108msec 0 £ R &
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129~160msec = * ™ s X FyvaF i o 7 erak 2 ke (distal part) vep E o e
gy e # (proximal part) - § & R R &3 BEYH DT g B AR
TEFEA RO T o AT BERY 2 F 8 A (response sequence )
TR BEYUR FRTITH O o W) LS P F s (ankle synergy) o E3oig i
HoiTyop oA R > AT AP S8R T B P DA R g e {oiR]R
ve2 pERF LB G 12,547, Omsec > & 7+ P w A F 3 T pF > LR R eIRm e
ow ggaez pERYZ B 5 10, 846. Omsec ©
PRAEIAFGRF LIRS BREFRY o s AT ER TR A
FoodRIEECR BN T RA A B B (traumatic brain injury) AT g2
TEVF T o ApE P L o F - PRAEAADRG 6B P vy MY E RIRAS
RIG A R F o et T EFF P BT H0v R F A PR B e b

B (duration) # & S % " ¥ - £ 12 23 =% B % 23 =€ BAIG %G EH-FLH%

U\

GF A dp o ATIHRXGR I 8EYM AP RADRT B FFEL > B F 2 F e
WP E AR R SRS > D g R W 2 AR FREE RS P X
m f*‘];if—?l%f;i:@‘ =4 \{,)%E,J‘ﬁpam F BNk - Byop ,H_H_ﬁ/ L 3 F

BB AT B R T I AE it 2 o B ek 30 LG

PR O-BEFREBEIZE IEF ER mx,;)]% 2L L HR R ORAeER s YRR A

N
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o R R 33 LGS 1 B IR pl G R T s g

o

| b

F_L
ot
[

o TR R BE R, ¢ 5 F 4 Bt ) (response frequency ) -~ F OBAS 4

R F PR S R 1T R EEG LF G D E Rl MR B AP S



S R A A AN EEC SR TR AR
F8Y &3 9l £ £ 4ch 33 L F WG UL FEFIFE AR R o AT T
P T £GP 2 LRAGESEGE- %I B P o A RS LR E RS

PR S E PR S L E R 18 A 12 T seed B 03 EALE ST e (7

-

A A AR ) 4 @R BPT L BB 5 82 @ BTHT FRYRL A

6.oicsbz ¥l st P atd X 30 AR (FRLER ) 7sbﬁﬁﬁs§ﬁf:}ﬁ ;

&

Vo

.
o

8.7 FHLg Al 9 kI Sy ale

RIEE A I

*E Y B MR ¥ 2.7 7 K3 (descriptive cross-sectional study design)

—rﬂ_:.‘«‘g;

b8

EFXERLTE P EEXFHLAATH  doE SN P F  HE S G T R
PR -2FRaFE (s BT REEFECD - PEZFEMRDERE) > W2 m L 2 GA
¥ 2 % #dp ¥ (Glasgow Coma Scale) b > ¥ #h o & Wt &2 & T Bgm im s BRI 3L
m ERAIL EOIERR i £ ve4 Bl (manual muscle testing) o & BLAVR ese4 w3 5 A
P TP HE pIYranR s B e 5 204 0 AT E N33 A B Toaeed 1y, 24
greniiod Fadin e 20 4 o MR A2 Jidpdet G0 BT AR R B = AAp e o
B34 lmA L 15 A FAMESE - PR (082 94 )  RIBEF Ak
FRAD B REL AL AT 2 e g T § § 2 B aF (tracheotomy) 5 v B T B
A B AS 1A o

THIveE 2 2 BT 2 A TR e BT T HFRE M2 MEE AR B
4% (8 channel surface EMG system in SMART Balance Master System, NeuroCom
International Inc., Clackmas, Oregon, USA) % izér= | &g+ EpFrE $9 2 g B &

Moo T 3E D - = a4 Fers i > 0 E 50 R anE R e P & e T e R AT
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fL 5@;3 arip] B 2 EX (R ;}{;5 - s;;aq@;;—,’, B~ f;gk_sg FUN B BRAUIL R agqs:; VUE N B Y o
d A EFIR L PR T % B /iR LT [BMAR R hB AT
oo AHEERE AR B A A F R B L. T A H P4k R 5 1000Hz o »tEds 0 100ms
Az 40 5385~ 500msec 2 MR BIF K 0 THREF MBS H -2 TR w
FFZ2BMATRY A BLABTERY (activeelectrodes) > - B 5 3% #& 5 (common
electrode) > = BA#E £ T &S ¥ 5 & /£ 1. 3cm 1[f1 35> = Jf‘f - B A RS 0.beme
BRERP NI ABTRHRSZT o

BRIE R P RN BT 2 TR B F R A B BT A S iU B AT )
Bom R R0 OIRPR A2 LR o SR H sh 2N RT D b o B Ak B ANpEAR R B R @
%o QAEE20 2 30cm> £ B 43 AIELE o IR H FAE - LoFRI A kAR
SRR L 2 o XFHEMRERIART D EL RN R B F I RF T
BEAHFRT R TR T LT G RB e F A e T R B R T
el AR T L T 10X CRE TR F TR D KLY 30 fraats o
FEFET -2 10 F4f e m b 257 F4E st B

FALRIL R St A g

AEEAT RS > T R 2 5t (EquiTest software program, EMG 5. 07
system) -+ #-10 =t * F T ECR AT 35 KEF T g e R (average EMG curve) o
PRRAALI0 X EAT 77 8 5 M (noise) o % F AMURINIL L LR TR
AT IEe R % d TSV Bl A 0 R A GAS e PR A N e HIR A
BB BUN L BE AU R OES VLS N R criE s P BBRIREP 2 o eiE 1 A4 PF Y (onset
latency )

FHASE S B3 A 4530 1L F 4 Bt B~ F AT A K B A L A 0 R

ACEPER RS > B AL E A B0 B THRAE S Y RBERDF DX Hot ) (%)
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72 X' (chi-square) & 5% + & o TR F4E R L vp chE A B HE TG AR HS
178 BRI 2 AR 2 T30 2 R b5 A TR il 3 4 F 2 A B
Bl (% ) o &2 X' (chi-square) A 5t e - 2 o T Sk + 4R pF £y ehi s vop 5T

R LENT LSS S

&

5

LA 33 R E o TIEEE S 33 1 oo AR 1867 0 TR 2] o A
12 p X G2 REEERET55 16.2 % » FRE1-30 % « 29 > w2 a2 §i#dp
BWRAGGRERRE G 2 tmb A ERG (GCS=3-8) »8 £ 5 ¢ B (GCS=9-13) >
23 ¢ 24EREH (GCSZ14) » R HHITA 1o i chp b Bt SEBA T &
Bz aTaond ARpREE e E ¥ RREEERRN R A TR T o

TR OF BB F BALPET F REAEE SRR RO FI LR L

o

Be? ARG EBF AL A Y Sl R R R BendEit 0 MU

S

)

PoNT TR L Y DA RERF LR X AR EHRFLF BB
F AR~ F PR % Sk o
[# a8 £ 1]

IR SR S

Fole gt bl M R e A BRI A B R B o b bR R
R e BRI R s A i B T3 1% 0 B AR GhE i 4 gt b % F i 95+100. 0
%o TGRS R PE R R GRS e R R s A Bt B3 AL 9% o B eup R
At b G 66.7~95.5% o H A ko AR ahE s 4 ot B R TR T R T
Fol o e XA T LR G TR PR E i DE s 4 ot BIRE  R R g
2 ARG B b BEEFAR (p<0.02) > M2 R FEivhow PR PR 4 ol
Bl T gk ERFERE L (p<0.05) o Hapvp thE RAB G AR BT T AR F
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LB dedk 28T o
[#apdEr 2]

oo b F RBAE GG 0 AT P 4 MA mﬁﬁ SARIEIUR B RS B EGTIEVE F R
A KES (B1LA) »feadd - @R (XF4H2 fbdplhs 94 285 33 R)
RO el F f R P B A B R fBa R0 7 T A 384 sht ¥ (1 1LB)-

[# a2 % m1]
= F AR R

B bR GERE o e iR R R BT iade ke A S 31, 148, 8msec 0 2
g hE AR B Aok 39T ot TR T IR P R e BB R Y g £ T 0
ACdL PR T30 5 37, T214. Smsec » B &g chF RAzde R A 3o d A 3TV HFR 0
bR TR AR LR DR AR M T R R R FEZE (p0.05) 7t - Ak
VU E AR A AT T EF 2 48 (p<0.0001) -

[ sE £ 3]

o TR R AT Y N3 B oORTeT RT3 SRk (R AR
Pz Gl 164 01 =5 134 > #4420 21 3 39 ) wigmiiuahk R T A 2
TR R ATl G s W jedg (early burst) o 4o 2 #1F e

[ a2t # » 7] 2]
Z N F RFER

v R R R R P OF RPN R BRI TR VARV B L T2.T% 0 BT
HE 2 TR L5 3l Insec s B W iTH I R AE VB 5 18.2% 0 TR E B2 TS
PERF L 5 37.5msec o v T IERF > R E AR RV N RS T T2 & BFA L B
527.3% > RiTshF B2 TR AL L 45.0msec s B W T I R AE )5 40.9% 0 1T

-~

BEhF 2 TIOEE AL G 23.6msec e v bR R 0 A2 P 2B (T R R
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TiTEZ R B 63.2% o iRiTEE R R TR L L 36. lmsec s iTEE I iR IAFE S b
5 31.6% > iTEEF Bz T RE L G 26.0msec o v T R FEFE 0 A4 p oA B iTF P
PRI I TRV B S 61.9% 0 RiTHF B TIOPFRF AL 5 63. 8msec s iTE R
BRI B 5 10.0% 0 TR R Rz THepERr L 4 49, Omsec o 12 XA e b B o T O
F L LGRS BN TR T I B I R e b R T 3R g g
POp R ATITER R T IR B (63.2% ) e ™ sggdF 3 pF (27.3% ) KB X > it b
2 BEAE (p<0.05) o #7 ot i ocp F Ao R 2 B F BAC PR 2 L B

2.

FRE(FFABEN0) B F ESBIEEA - 7 L BT IEE R A Hor B AR

Bl32®4-

[i#52% > H 3 F4]
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T T B R e R FE s 2 B gk o i
T3 A GG R AT RN A Lo
- ~ KA #Eo )

— B ¥t 10 i s 02-32 fechn F A (R R IR D K Lk bR T R
B R i A ot B R 100% 0 SRT uenE i A B0t Bl 90% o e T R 4R R > s
HF s A o B A 100% 0 R vesE g A Bt B R T0% o @ AT R Y R E 2 Bl F
A gt by 93% b o -'éi?é),%“ E s A Bt BlE R ART e

PR P g ARE Y R Adale o e PR R RE TR A
] o PatE aL SR hF i A B B ROET BRI R E B > E R P BEF LR
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29



FAm e TRETEFG EERD IR AT BFTep (F R0 FIE IR )
25 s A B b5 66.7-96. 4% o P RERR Y gk e 42 56.25% K7 R o iTzsup (&
IR FCRIRR ) SR et BIF RTRY B e ¥ AR 0 2 B TR R 2
HRE DR D AR A EBERY > T AR 0 R T PG B R R
SRR IE T R E R R S LT

g g o BER hF B bl F SR R P AT R E R T 3
AR R Rt BT TR R R S e kY chin o Udp e 2t B 5
BT RE R IGIT AR o R BN F pokaF T g 2 15 gy
vup 4 Bk K REEF AR A F oo e by o @ Fishep 23 &R e
VRS 1 R R RS L R R LR PR L E UL S
TP AL LA A A EDRE (% TORE T P R e 2 T
frent e TREFERE AL LG PRE A AEL Y R E G LR K e

BRg e o FRG - mRF XD TORE SR TR F R A B LB P
Mg dpagsgeep R o HRGER 2 AL "4£ K v: (hipstrategy) , ka4F T
Bo A R PR ATE S TR (ankle strategy) | § 973 R o R X Gam
Wjutdpks 94 0 EHS 3B F Tk FR (CT) 2B ¥ > 2d s Ir ¥R

RS mﬁ:‘zwﬁ’if’r\j\ T EEERY T ,_};!iayzgﬂ',iﬁﬁﬁa‘;u%ﬁq;ﬁd@( » T T b B H

= R AR R

PAET Y R T R 08 e R Y AR ¥ RN 0BG F Ak G
g o ARG G R FORARRE F A RE R AR L e LR IR IR
veeh T 3R eAzde R 2 R £ (standard deviation) & 23.Tmsec o P AL gx ¥ o

13.5~15. 6msec k e+ "7, 7 J‘X%@ (range) N —3?}]?5;’ o A Em uRE A4 P
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B 5 120~13bmsec > '@ AFTF ¢ o 9gw R fEAsdaE R 5 96~184msec » # ¢ 31 B3 »ogw
ST Y 0 4 12 A R PUR AskaE I A %t [30msec (A Bt ps 38.7T% ) 0 3 14
A HWET LR AR daPE R 43 96~120msec (X Bt G 5 45.2% ) 0 Tt m e At R X
FRIZAGRg AL A BIET I Asde PR Z BT ApE # 5 0 0 G R hR
‘ﬁ (38.7% ) 23w vek Jpdzhepr 5 w8 (delay) eI % o B T g+ FpF o s
T IAR ATk PR 2 AR L 5 34, Tnsec 8% k¥ 4022, 6msec = 40msec' #p v* 0 ¥ &
A e o el ge R - MFT Y 2 g ek dede R S 44~184msec 7 fﬁ&égh’ =
129~160msec’ % 17 + g% o

PRIV G 2T (v L ) F AR RS G  B R %
A JHRAGEEGRFER R AR B L T 42 (motor
program) | A4S ER o §F X P A FFH T FEFERE > Ao 3 R APoF o 2 A adE T
frm A 23R o g GRS ,&‘ﬁ%ﬁ‘lﬁ.”ﬁ FOAhePE R A R I R 0 VA PR F AR B
FFFARIFRF S R TFAE TR LG R Eap e o

BRI E S S TR EFRY TIF AR A Y L 311 &
37.Tmsec > fi** 1 ¥ &g+ 4§ ™ %56 5 5 (stretch reflex) #135-56msec # RIP o 7 st 47
1¢ R L R T fedzde R S g2 fe "0 98~113msec F 7 10msec » &
R TR @A:&QE%F#E'J_&E¢/§Jé5%7120~150msec #E:‘irm'/]?%" g ?'/I?’%iﬁ% ERCE Sl i
R e =

BT FFEAEE TR T o B AL VYRR gL FOREA G B
BRI EIUR B P it G EGREeR IR 10msec 24 o A AT ¢ B 1
Tiodde B kg A4 TP R | i LI R G RF e L oRg Y o A R
FHaERR vuom o s e ag IR [0msec = 0 (e B T ORGSR PF > L RPUE e BE A
Friogm ek & e F b 24 TEREKRY | g > Aw R T R LRPeE G
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ow Ep e e v el IR [0msec = % 0 e T OEEE IR PF > A RIVUE GORLR v iR g
HEL NI 2Tmsec =+ 0 d AL TRIFRY ) a2 Fagiep FORAP AR LR v Rk
Tat2 o Flt m Ot Rz o

3t e TORE IR LT R FREEE O FIt R - BTE Aa BER AT IR
§ WG AR e T - Bt e R B LR 2 Bt R lcen L B oo B Rk g
Sk RIS R JRHR R R PR G R e frR s R F LR TR
e A e 11 4 o ¥4 (power) #4302 A2 ¥ %A (type Il error) o
Fl Pk w SEAhE R Y R R AT FL P R v REY -

FIAF L ¢ B W ¥ g iR 5 R TEM A T Rlage Flotw Ry AR
AR AR T E R L R e R ST RIS R AR e
BRI F i~ A g R BIRw e RR 2 kg o $HRE v B R F R AT ) 0 T
PAEBIEH A G RTF] T o Ao 1]?%" L =L r.ff{'ﬁ«’@ﬁ & (shortening response) | #7i& = &
B P A TR ERE G LLIGRGG LY 2ORT g T R AR FE AL T
Pledgostrh ot 5 AL S WEFILIG R RG R F L X GA4Y A&k 13 115
o BRI 39RO RREEFE G SERARY R HHEBRF L APE AR -
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A B T - BRI K 4 (E#5 193 38 Kk) B (E3 6
LAVES DECEERCES R T R A L kL a1
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o g R A RS A AL IEAp e ¥t d LR T A A NG R
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BT F RSO o AL T R L F R R LR R
BEONTspop Ho T A TR A F 0 R R R R 2 o
AR RGN A e AL TP BERY | S E I R R B e e
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v FieiTsgvep HeapF T AR S 23.6~37.0msec F Fo ¥ - 2o g HA AT FEKRY
S 2 T FEICHERE B g K 0 B H T e HACT g AR L B PR
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Z 1. ’ﬁ LY B2 PR

FLA R SRR S (L )
“EE(N) 33
F g (%) 33.1+13.4(18~67)
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A Descriptive Study of Electromyographic Responses of Postural Musclesin
Traumatic Brain Injury Patientsin Ther First Month Post-injury

Ming-HsiaHu Hsiao-Hui Lee Sheng-Jean Huang Jau-Yih Tsauo

Purpose: The aim of this study was to describe the electromyographic (EMG ) responses of
muscles of lower extremity to upward or downward toe tilts in the traumatic brain injury (TBI)

patientsin their first month post-injury. Methods. Thirty-three TBI patients between 18 and 67
years of age in their first month post-injury were recruited in this study, and all of them had
normal grade in both of muscles of lower extremities. EMGs were recorded from the anterior
tibialis, gastrocnemius, quadriceps and hamstrings muscles of each subject in response to
perturbation of stance by upward or downward toe tilts using the 8 channel surface EMG system

in SMART Balance Master System ( NeuroCom International Inc.) . Results. There were no

significant differences in the response frequency of muscles of lower extremity between upward
and downward toe tilts, except short latency in anterior tibialis and gastrocnemius muscles

(p<0.02) and in quadriceps muscles (p<0.05) . All of the onset latency of muscles of lower

extremity, except quadriceps muscles, showed significant differences between upward and

downward toetilts (p<0.0001) . The response frequency of distal-to-proximal sequence also

revealed no significant differences between upward and downward toe tilts. Conclusions: To
compare with the data of normal subjectsin the literature, TBI patientsin this study reveaed
nearly normal EMG response. However, the variability and the proportion of abnormality seemed

more in these patients.

Key Words: Electromyography, Postural control, Traumatic brain injury
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