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Abstract

Objective: To investigate the star excursion balance test (SEBT) for examining dynamic balance function of com-—
munity aging women, and provide the evidence on falls prevention in the elderly.

Method: Forty—four eligible healthy aging women with aged 60 to 74, lived in the community, measured by the
SEBT and timed up and go test (TUG). Participants were assigned to the fall group (n=32) and non—fall group (n=
12) based on the criteria with falling history within the past two years.

Result: Internal consistency reliability coefficients (ICC) of SEBT ranged from 0.940 to 0.984 (P <0.05). The pos—
teromedial component of SEBT was significant correlaed with TUG (P < 0.05). There was a significant decreasing
performance in the fall group compared to the non—fall groups (P <0.05), especially in the posterior direction dur—
ing the SEBT (P <0.01). The posterior componerit of SEBT was highly correlated with “falls or no”(P<0.01), and
no significant correlation with TUG(P>0.05).

Conclusion: Star excursion balance test is a reliable dynamic balance testing. The dynamic balance ability of fall
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group decreased significantly compared with non—fall group in 60—74 years—old community healthy aging women.

The posterior and anterior components of SEBT maybe highly related to the risk of falling in healthy aging wom-—

en who lived in community.

Author's address School of Kinesiology, Shanghai University of Sport, Shanghai, 200438

Key word star excursion balance test; timed up and go test; elderly women; fall; dynamic balance

AR CPHTRE )T B s sl ae ) 32 BR ik
18] ) E S A R B AR TR 22 ), METL
BRI B2 Rt U B b , — HOR AR BRI S
Sy KA ST BT . RIS & A LoV A e
{185 205N X Ay JEL B A58 XU A i S, E T
REAE N SR8 10 1 3224 Berg V1 i
%% (Berg balance scale, BBS). 11 B} 2 vz 47 & I 2L
(timed up and go test, TUG). T REAh R iﬁ(func—
tional reach test, FRT)&, 1A 37 47 28 I3k R L
BRAERT A A R TS AR TEAE X B b T 2
FH AR AR S AT RS2 A AR AL 2D S 5
FEMCEAE T 5 AT I E Iz shDRE AR
AT PPN A NTEAN R 7 1) E i) sh -1 g

SO A S i 0 5 (star excursion  balance
test, SEBT)J& Gary W. Gray £ 1995 442 H i — 1>
SR NG A DN N PO TR =4 R i W R
X T 8 MR R RO — il o b 1, JC 5 &5 5t 1
AR B T 5 il 32 i TE AN W) 1] B
(T I S Re R A B PPN 32 1B AE AN [R) Jy 1] 1Y
TR EVER T TIEE . 7EESN , SEBT £z ] 1T
Hr20—25 B AR B D1 R4 IR BRGNS
7E P (chronic ankle instability, CAI), WL£EER T HE
S RCRATIN iz 2 51K IR, % B 48 N RIBiESE
B A [E N X SEBT BB FE 38407, AR SCHY)
5% H A 38 i 4 SEBT 1 TUG, #4555 SEBT 763
PhiFE DB AR 2 M Sl A VA S RE Hh AY i FIESE o

1 W&E57H%
1.1 X4

T X T X 44 45 60—74 S INHITE
IEH BRI ST A8 B 4RI (65.1 £ 3.9)
2 A B NCEAE N IO AR AR B R
JRGE RIS . BAE Gl B AR ML, R 2
AR TR B Y WA v RE L PR 43 2K
(1CD-10) % kA1 ) 4325 A i : O N—A- 18 & 55—

918  www.rehabi.com.cn

AT T s QIR]—F- 11 AR ™ . B — vk K LA
A N BRAEIAL, TC BT 1 AR TRk AR
AT R 720, TOBR B S AR 4 2 (R AR |
G5 JAE BMIL K TS, R 1,

®1 ZRRE-MEHIALK (vs)
2153 TCHREIA (n=32) BRI (n=12)  H(n=44)
() 653+4.0 64.5+3.7 65.1+3.9
G (em) 156.8 £5.2 156.3+2.9 156.7 +4.7
1A (kg) 584+79 59.4+6.7 587+7.5
BMI (kg/m?) 23.8+3.0 243+25 239+29
A1 F K (em) 87.7+4.1 86.6 +3.3 87.4+3.9

1.2 WFR ik
120 ARSI b 8 MR “F X 5, ARk
[F1) s 45° B9 Bz IR 5 1 b #5043 3] i 44
SHAERG T AT A NS s GEE b
WS T AUy MR 321 AT I, S
FEA R e 5 B R S H A 5 R b 5 R
BT AR LR S M e i . TR S
AR SCPEIR I , I E SRS AT R b ) Fi e e
Bz R e e i 30 A e R I i3 5 e R v SR S 4
WA ATAR 7% 2l e S el SR Ok 22 A, 5 FR I 6
e A A I R S PR RN S R, A0 5 3K
13k, FEAI A B Smin", 2R A7 4% 25
2%, IEI 3 Yk, BRI R 2T IR Ss o I fp
AR E AT B .
1.2.2 SRR ATEMN 25 R, T AE sk
TE 5 24 46em, 32T 5 29 65em U EE T #7240 3]
TR G, il LN RE R AR AP, DAIE 5 2 3 ) i
1778 3m, eI bRic W) a4 25, [l B EEka A R, LA &
FESET A Lo g . IR FC S i T ], B 45
Z5>) 1%, IERCINR 3 U, LA S (o) S pEAs 23R
HV-rRe 1.
1.3 Geit2Eair

SEBT MR A B Ui 285 SR BR LA SZ 05 I, Fial
LA 100, UFRAEA I G 445", SEBT A1 TUG B I
SR RN B T B o0 b o B2 R R



FHAEE AL 20124 5527% 5 100

FISPSS 17.0 GE it B A 43 Bt , Al 35 78— ek i
{Z R 43 # (internal consistency reliability) 7 /R #AH
ROTHT ECXTFEAS ¢ K 56 B 2Ry 2203 BT (ANOVA)
R — Sk R E B2 2 2 T A 50 SEBT (945 1
UL, Cronbach o REFK R, BUL AT 2N
T AL SEBT (i ] £, A k)5 SEBT . TUG Z 1]
(9 AH G A2 B2, AH DG F8 BE 79 il ] Pearson AH G R 4K .
Spearman # ¢ R EUFRIN o FCXTREAS R 062 R TR
5 Z A E A R SRR SEBT A Jo 28 5, SRR )y
2250 BT IR TR 3 AN [) A 8 B A JC B8] 2 22 [l
SEBT Y2 5¢ .

2 H#ER
2.1 SEBT A5k

A7 T 57 £ 14 SEBT 1N &8 — S0 R 80k 0.940—
0.978; 2c A 2 £ (1) SEBT PN — B0 2500 0.957—
0.984, W2,
2.2 SEBTHIA R

DI RN SEFE R Y SEBT, 5 “TUG” Z [A] A 56 £
o -0.375—-0.555, 75 8 >y In] b ¥4 i Ve Al
K(P<0.05) ; LA R S # BI SEBT, 5 “TUG” Z
8] FH ¢ 2 E0h —0.375——0.442 , 76 “ N A 5 . P
JE 7 BT MU T A A S (P <
0.05). W3,
2.3 BN TCER BN R SRR Y SEBT

JCEREIZH A SEBT ¥R TR . DIAT R M 52
PERR Y SEBT, 7E“IERT 57 OMUJE 77 B Bk

225 (P <0.05) £ IEfE 07 m FAHER BB 2ER
(P<0.01),

D)0 R A S BB % SEBT, 76 “ IE BT 7 . I
J37 Ry T A 25 R (P < 0.05) 7
JE TR IEfE 7 EAAEE B ENE R (P<
0.01), WL 1—2,

TCERARI 41 TUG FrAE B TE] 247 (7.19 + 0.85)s, Bk
B4 TUG BT A B[R] A (7.74 + 1.00) s, JCERAR] 2

/0 F R E 20 0.55s, A Z [B] 22 5 o e FH 1k (P>
0.05).
2.4 ARFERBLSEBT 5 TUG

60—64 % 4E I 4H () SEBT B AIE T 65—69 % fi 4R
2, 60—64 % 65—69 % 4F- % 41 1Y) SEBT ¥4 K F
70—74 B FIEH . ANRIAEEY A 2 (8] SEBT B 33{E L
BESHITCRENEP>0.05).

60—64 HHEZH I TUG BEAI T 65—69 2/ . 70—74
B, 65—69 5 IR ALY TUG g KT 70—74 %
AR . AR AARIY A 22 [0 TUG W34 ME ik 25 = 3
TCEEE(P>0.05),

2.5 AR5 SEBT . TUG AR & /04

A TCERAR] 5 LUAT R Ry S PR () SEBT, £ IE T
T NG SR T M T ) A
FHIE(P<0.05) . A JCERAR 5 DL AS R Ay 32 4 R 11
SEBT, 7E“1ER/G /7" I IS 57 IE S
57 A BEAE (P <0.05), A EE S “TUG”
Z AT R EA (P >0.05), W4,

F2 FEZEBESEBT RN —HIERE

N[y AYIUTEOwa N NS I Y=y HMNE T AUy HMIET T
A S 0.940 0.946 0.948 0.972 0.977 0.978 0.944
JEsCHE 0.957 0.973 0.972 0.974 0.968 0.976 0.958
K3 AEZERHSEBT 5 TUG B Pearson 1% R
TUG IERTT PARIUTEiwa Ay S 7 nYEyi MG ST AT
LA B SR -0.375" -0.402" -0.485% -0.552% -0.555% -0.524” -0.424" -0.454"
VIZE TR 2 PR -0.153 -0.260 -0.428? —0.442% -0.385% —0.241 -0.338" -0.287
SEBT 5 TUG B Pearson #H% 251 : DP < 0.05; QP < 0.01
3 itig IRV RE 1T R, BRI XU 3 1y o BB 2 R 1 AN
NARI T e D FERTRE R AR ST =5 3t EI 35 TCRR AT A, PRI 7 b B o IR 0 ~F- 1

[F) 47 (OURR P = 1) o AR NBER AR
R i E D REIRA T MR M) A AR SE N e, i

A BT T RE I AT 2 0 7 e (X
EJ\E@%M €1, BF5E A & B SEBT il i G 18 36

www.rehabi.com.cn 919



Chinese Journal of Rehabilitation Medicine, Oct. 2012, Vol. 27, No.10

F4 FTEFZEBRKSEBT 55 XL Bk R Z B K Spearman 18 3% R£]
I 1ERJT PTG 5 Yy AN 7 EEJT HSMIS T ST HMIET
VIA TRy S PR —0.449" -0.368" -0.319 -0.359 -0.482% —0.400" -0.310 -0.278
DLZE Ik AR -0.313" —0.269 -0.309" -0.418? —0.434? -0.281 -0.277 -0.213

SEBT 547 JCEkAR) 22 18] 1) Spearman 4156 257 : (DP < 0.05;@P < 0.01

1 UARRAZERNEEES TREEZE

SEBT By #{E L5
100 -
o Jok AL

= L RUREE
E o ® TR
& gL, o
: I
2
iq&
i

401 .
Eﬁlﬁi V\ﬂ” V\ﬂﬂ"ﬁ V\W’l Eﬁﬁ &H} &HJ 7‘3‘9!\{”'

Rl R
@EBTﬁm
W2 A . DP < 0.05;@P < 0.01
E2 KAREANZERMBEIASKBEIAZE
SEBT HJ14{E Lb 3%
100
O @ o TR
£ D A 5 @ = 2541
S @ =)
mogo f o L ol
F -
a l |
;éé
in\u_h
N 60
%
4
40 |
WERTT NI Ny I TERS T A A S
HiJr Ja o7 Ja o1 HIr
SEBT J7 [l

P : DP<0.05;2P<0.01

A YRR I R TE S BR )
3.1 SEBTH R &M
Hertel 5" 84> J7 ) 3K 7 U, 45 28 & B

4—6 RSS2 = T 55 1—3 I EE R ZH ARG
FBALT 0.78, @A = WIE N Z A 554627 6
X Robinson #ll Gribble"'7E Hertel FOBTZE 30 |, K&
IREEST 4 G i nT DLk BEH i RS RS . DA
AR R ERRAE R A AE LUAE A 5T S A

b BATLU T R

920  www.rehabi.com.cn

B BN A BE TR R 2> B A vy
20, RV MR e . 45 R 2R, SEBT 1EZ
M3 Y 3 YR 25 L 1 48 9 B A B AlE % 15, Cronbach
o FEE T 0.9, FWILEE M ET A 5 10k
2 20, AT LA RA08 N8 A N2 2 R i 52
3.2 SEBT A3kt

Langley S5 17 Ffifi AR A H UL 1Y) 28 45 NP1
SrRemla )y e (AT SEVE A RS T IR o3 BT,
B Berg Vi i TS AT E R A T
H: (balance screening tool) Fl 2 i i) Fullerton - fif
7% (advanced balance scale) PUFp MR TJ7 B, B 57
TP AR AT SRR A R AR SR, H
Il ARG — i FH TP 84 B D RERY 4
BT ¥ o B2 B SCIRE A Berg P17 5 R4 4
BRUE” , 3 — o (4 75 5 2 A AT S . {H Berg
PR E PR e 2 iR S I RE T, T
TUG "] §E1 4 0.97—0.99, 5 Berg - i it 3¢ 22 0] Y
FSC R BN -0.47 2PN 24 N Sh V- RE ) iy ]
FE) AR E . B, FATEA TUGAE Al
B PHTRE T B “ B hRiE”

WL R I, SEBT T RN R A< B i
EALATAE M ] Z [F] 2 B2 TR ARG . Newton! X
IEFT GRS A AR R R R 5 TUG Z (8]
(&S P T E SORERTE S/l EP ISR EP
HUBAI, 20914 0.442,0.333,0.260, 0310, SEBT 5

Ry e A R R R TE O AP A IS R

MR AT 1o A FR A, #2325 A e
ST, R — AR A S, — S R U S,

A G55 Newton Y45 LA —F, DL EaxFprb iz
AHOC R B0 5 8 AT B2, B SEBT H TUG #B 2
AT BE I T (B4 B ERXEAS[E] D TH 9 8
BOEATRE S35 5% . SEBT 203 Bl [ 2 I A0 3h 745
S-frRe S, TUG MRG58 5% Bt i 3h 28
e J1 . K SEBT A1 TUG HKG- {8, AT fig vl LA o 4
L e s BN P P T



FHAEE AL 20124 5527% 5 100

33 EBHENE AT EE
WFE KB, AN A AR, 60—74 % 111X #4F
LA B AN A2 R 4 SEBT JC (B -k 22 ), Ui A 42 A
TR ARE T B E TR 2= . B
MR R shASF-r i 1 0 5 vk 25 5%, AT e fl R A
AT, SRS B Sl AR JBHE sk -S4
— A, Allan ZE95%F 11 44 5 11 44 LA %35 5
YA SRR AN L SR 1 SEBT 204 1, & B0
AT 7 ) b DLRAER S RO SRR T R A R
JE I B ETEZE (P > 0.05), 1015 A LR i
R T — 2 S K
34 AR B S firte )12k
FEAMFFEH, 60—64 & A Brdt X ZAE LRy
A THTRE J1 22 T 70—74 B AR B A E A B
. AU R, 60—80 & A N e T
55 18—30 27 [P filt B i AE A A LE L 2R D0 S8 32 T o, i
80 % LA I &4 N T e i 25 T e . RRAESE™
X} 489 2 By R A B | TG HE B MR T A L PR
P IR PR3 7 B [T A 50 S, 2 IR B A0 3 4
AT HIS B Sl g Bof [) 1 BT g ) R 4, {H 60—64 %7
65—69% 70—74 % Z A= R Ic &Y. 804 LI I
(R4 N H B D) RE ) 8 35 N R T RES B B g
BE PRGE ARIEGE AR E A AR B ] A 56 (HARHT
FEIRT G40 | W AN REAR W B & 4 Lo M sh 35 F-
SR L , AR R AT KA A RN AE A 1Y)
SRS A AL, X A NS A RE 1T R Bl AR % 1 A
AEAE LA TR A BIBIESR o
3.5 A JCERE s AR I S AT RE
AV Re J1 00 T BT B AR B
WU R, 55 R B, A AR B 1 e
SEBT F1 TUG ¥4 2 F JC AR s (9 2 4 2, 5l
I —8 2R IE TP PR 1 STk R 32 31, A8
AT E AR P R TS SR ERE L H L
R E BTN AS M. F A SN, B4 B
ST LA sy 43R DL R SRS UL O RECR 1R e
AT AR AR A 1) A i e 0 R A =22 RN
DR, BROCHTASERUE , /ISR LA F2 1) B AR 1T J5 4% 3 11
FHTRE 125, AT RE R R ECE A ARBEI EE R,
Hertel 25, 7E L3 L A CALAERE A
SEBT J& , ZBLAT AT (s NS 7 45 3R 5

CATL I ZEAH G, JLrp “ A S T 11 25 SR A DG AR B A
B ANWFSE R BT JOAEI4E SEBT B “ IERT 7 . “ Y
W IR G 7 1) A R AR DG (P < 0.05),
ForpTE S O3 7 I 45 S AR B 0 5 L 45 Hertel 9 0F
FELEIRAL . ANTR] A48 J R R n] RS2, B AF 1) IE
Je T BT RE AR s, AR EE O MR Rt 1] JE R
A AREMEPITE Hugg b B Lot IR R A TR 2R
FE 153 A RRAE J5 R B0, AR e e BT 14 FIL IR 0
SFPETRE s AR T Lotk . BRI
B T AR AR 388 = T B 55 IR S5 7 BT s e bk
TREAEDIR

A ) B A I BRI B AT e ) 2 22
FICHRAR] L 1A AT AE BE ) JC B 35 1 22 50
H ARSI T 62 k5 A 127 (5 ok A
AR IS R A7 A 7, 405 SR ok B A8 3 41 AT 4K B ] <
RN Pt YN SN E e I o= s
A5 T T R S AT 22 H A A A ARl
AR 5 A N XS A 56, I, TUG AT
REAS K IE T o T AR R 8 A Lo bk, PRk 5 e
(0 3 25 -1 g 128 4k, 1 SEBT 0] LA EE 4> 1fi (93
PRAR) 5 AR A L MEAEAS IR 1) L A sh 2 - i
J1o AR HE SEBT e TUG B35 & PP Ak fa BE 4R A
AR XU, , (H X T SEBT J2 75 B i A S T 2% 421 11y
AT H AR 09T,
3.6 WIRAENREHA

H B 2 A sh 287 fir e 1 EAG S bRt
T A S RE R A i 15 B AR ) T ke S A 7
AW VA I R BT 08 < G b e (A
EAATEZ NN K HINERE W, KA
HRSEPRTT SEBT 5 TUG 78 PEAL 2 5 A8 XU Hh 1Y
TR RS X S AR RE T B PEAG D i AR
AT, B NBRBIAUSOZ B D AR S firfig
T T B A, 185 T BT R AR RS
Ji) R PR % 55 224 B R AH G, A Sk ml 1) FH B A 23 Al
TR, W AR A IR o v B A

TIHN WFFE BRI AR A A TR 22N,
T2 R A AR B S AR T A A AR 28 T S A N
M, AT BEZA AL IA] EL A I 28 SR ke — e s, H i F
FHEHIEX R E,

SEBT & AJ i F 1 X & 4 Lo 1 20 25 - 15 114

www.rehabi.com.cn 921



Chinese Journal of Rehabilitation Medicine, Oct. 2012, Vol. 27, No.10

Ko

SEBT 15 TUG i H BEAH 3¢, e r = J7 1) 2l

SV SEATAEVIN LR . 60—T74 2 P4
AT I R SR A DB AR Lo U IR sh 2 i fig
T35 7 25 T OORRAR S R AR Lotk AT RE T LR
FHPEZEN . IR LS 7 )51 E R sh A e
A RE S R KU A K

SE 3k

(1]

(2]

(3]

[4]

[5]

(6]

(7]

(8]

[9]

[10]

[11]

922

Arnold CM, Sran MM, Harrison EL. Exercise for fall risk re—
duction in community—dwelling older adulis: a systematic re—
view[J]. Physiother Can, 2008, 60(4):358—372.

Gribble PA, Hertel J, Denegar CR, et al. The effects of fa—
tigue and chronic ankle instability on dynamic postural control
[JI. J Athl Train, 2004, 39(4):321—329.
O'Driscoll J, Kerin F, Delahunt E. Effect of a 6-week dynam-—
ic neuromuscular training programme on ankle joint function:
A Case report[]J]. Sports Med Arthrosc Rehabil Ther Technol,
2011, 3:13.

Hale SA, Hertel J, Olmsted—Kramer LC. The effect of a
4-week comprehensive rehabilitation program on postural con—
trol and lower extremity function in individuals with chronic
ankle instability[J]. J Orthop Sports Phys Ther, 2007, 37(6):
303—311.

H: 5 T2 2 21 920 AT DG (kR 1588 1 [l Bt 14326 1ICD-10
[M].55 10 Jiit. b mt A RBP4 H ik, 1996.1—24.
JFE TGRS - AE PP 0 F5 B G2 3l A DN Rk
R L DUA B 2 BE 2% 41.2011,45(9):74—78.

ARZE PRIE, 5K, 55 A K 2538 Bl 0 268 48 15 1 L 28 T -
HTRE 7 BISZ R[]0 [ B TS S92, 2011,17(1):80—82.
Kinzey SJ, Armstrong CW. The reliability of the star—excur—
sion test in assessing dynamic balance[]J]. J Orthop Sports
Phys Ther, 1998, 27(5):356—360.

Olmsted LC, Carcia CR, Hertel J, et al. Efficacy of the star
excursion balance tests in detecting reach deficits in subjects
with chronic ankle instability[J]. J Athl Train, 2002, 37(4):
501—506.

Hertel J, Miller SJ, Denegar CR. Intratester and intertester
reliability during the Star Excursion Balance Tests[J]. Journal
sport rehabilitation, 2000, 9:104—116.

Steffen TM, Hacker TA, Mollinger L. Age— and gender-relat—
ed test performance in community—dwelling elderly people:

Six—Minute Walk Test, Berg Balance Scale, Timed Up &

www.rehabi.com.cn

[12]

[16]

[17]

[18]

[19]

(20]

(21]

[22]

(23]

[24]

(25]

[26]

(27]

Go Test, and gait speeds[J]. Phys Ther, 2002, 82(2):128—
137.

Phillip A. Gribble, Jay Hertel. Considerations for normalizing
measures of the Star Excursion Balance Test[J]. Measurement
in Physical Education and Exercise Science, 2003, 7(2), 89—
100.

X SHE. A R M. AL 50 A B TLAE HRRE,2006.59—80.

2L, E AR AR AT MRS eV 5 AR BRIk S]]
Fp [ S 4E2 2R 8.2010,9(30):2540—2542.

Robinson RH, Gribble PA. Support for a reduction in the
number of trials needed for the star excursion balance test
[JI. Arch Phys Med Rehabil, 2008, 89(2):364—370.

Langley FA, Mackintosh SFH. Functional balance assessment
of older community dwelling adulis:a systematic review of
the literatue[J]. The Internet Journal of Allied Health Scienc—
es and Practice, 2007, 5(4):1—11.

Newton RA. Validity of the multi-directional reach test: a
practical measure for limits of stability in older adults[J]. J
Gerontol A Biol Sci Med Seci, 2001, 56(4):M248—252.

Munro AG, Herrington LC. Between-session reliability of the
star excursion balance test[J]. Phys Ther Sport, 2010, 11(4):
128—132.

TR FE AR A, 55 A ST D) R I B A AR G
RSB R AT B 5 5, 2011, 17(3):258—26 1.

B KL A K B SF IR T A B S R ) T AR
AEZP AT E 21,2004, 11(5):61—64.

BORZE KRB w2 NRTEDIRE P D RE L) DRk i e
PR E B A I R 24 35.,2005,9(23):231—233.

1 AR 2 B 5 B S AR AR AR 5 7 e T R 1 AR DG 3K
FEARII. o [ AL B2 2 2% 3,2003, 18(8):457—459.

2R 5, TR A A e S S TR S A AR ). el A s 2 - 3
52 23 5y FiE 42 243 J)E,2004,24(1):39—40.

EDT AR T R A S RN ) AT A IUA
7 2[5 FH AR 712%,2011,26(3):286—290.

Hertel J, Braham RA, Hale SA, et al. Simplifying the star
excursion balance test: analyses of subjects with and without
instability[J]. Phys Ther,
2006, 36(3):131—137.

AAHMG, B, A 1 5 AR Lo S 4 LM IE WA T R
JEFI AL AR IR 7 FH£,2008,30(1):88—90.

Zampieri C, Salarian A, Carlson-Kuhta P, et al. The instru—

chronic ankle J Orthop Sports

mented timed up and go test: potential outcome measure for
disease modifying therapies in Parkinson's disease[J]. J Neu-

rol Neurosurg Psychiatry, 2010, 81(2):171—176.





