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[ Abstract)

persons and to quantify the relationship between physical function and fall risk.

Objective  To establish a model predicting the fall risk of healthy, community-dwelling elderly
Methods

four healthy subjects aged =65 years and living independently were recruited. Fifty were classified as fallers and 94

One hundred and forty-

as non-fallers according to their history of falling during the previous year. Functional gait assessment (FGA), the
Berg balance scale (BBS), a functional reach test (FRT), a modified clinical test of sensory integration for balance
(CISIB) , one-leg stance, the timed up and go test (TUGT) and the 10 meter walk test were used to distinguish the
Results

Each of the tests generated significant differences between non-fallers and fallers except for standing in place with the

fallers from the non-fallers, and the significant variables were subjected to logistic regression analysis.

eyes open and closed. Logistic regression showed that total FGA scores and the results of standing on a foam surface
with the eyes open (FOEO) significantly predicted faller status with 80% sensitivity and 74. 2% specificity.
Conclusions This model can be used to predict fall risk for healthy, community-dwelling elderly persons. It is more
sensitive than the FGA and FOEO and similarly specific.

[Key words] TFalls; Elderly;

Logistic models;  Functional gait assessment

e DA = P — 2 gk ) A 0 28 47 N k80 1)
5kt S W AR B 3R AT LA A T PP A 2 AR N R R 5
,ELFE A RIS AT AE Al A 8] 5, AN fE LT
SHEEJ R PEAL . A WEFEAE TG S RE ) T e 5 2k

DOI:10.3760/cma. j. issn. 0254-1424.2013. 06. 006

PR 507100853 JUat, fif A7 BB Be e RS A B (R 2 4) 5 L
WSF TR 1S (A5G Jr gk L (A4 R 5 BIR BT IRITT T2 (%=
F BRE BT ARSI R 2T (1)

EAEVEE . 2, Email ; pengnan301 @ 163. com

FEXE R EE NGB R EERERNZ — Hit 5 H
H AR R AH DI TR 2l R 0 B PP R S IR E R I
IR A AT — 6L 7] f AN 0 28 45 A\ B9 1% 3 g

HEFTVPARG  AE A 6 22 R 3 A 0 2 50 AS [R], 0 Berg
SF-fif i 4 ( Berg balance scale, BBS) Il 5 3% 2l fig

P S5 Sh T RE AT i 2B AT v i S
B HR 435 7 T e M A5 2 I 3L (functional gait assess-
ment, FGA ) WM & F 0 25 V-4 AL S ik, A
P 32 DB 8] £ 165 PR 3R Hh i shse ) T R A
LG 200G RE ), B B L — A B AR 25



AR E S SRR E 2475 2013 4E 6 J145 35 5455 6 ) Chin J Phys Med Rehabil, June 2013, Vol.35, No.6 - 457 -

ARG S RE T SEAEI R
BRE5HZE

— MRS

WFFEXT G 07 H Bl AL Rt AR i, b R AE T 3
AN IR AR =65 2 fE4F N 789 il

A : OREM A AT E , R @R AE X
FEIX 2 AELL E Q) A ES I

HeBRARAE . QNI RERE AT ; @ T 1B B A ; B
W 53 B it 5 (VRIS B i 5 T I sl N 28 K T2 4
B YIRS e S @I A TR L @O AR

FFA LR & AE N 144 1) AR Piad 25 1 402
A BB 43 Sy B AR 20 R0 AR R B 4, H rp R B 20 94 5],
B 47 B, L 47 B AEIE (81. 84 £4.69) % 5 -3 B i
(1.63 +0.08) m; FIJIATE (62.91 +12.35) kg; iR
(BLEA BRI FPZE) (5.02 £3.00) Fi; 259 (B
T2 R) (6.38 +4.77) Fh, AEELEI4L 50 i,
524 5], 42 26 5 4EME (79.55 £5.73) % P B
(1.63 +0.08) m; FIJ{ATE (63.64 +11.34) kg; iR
(4.74 £3.16) F; 2591 (4.90 £3.92) Fh, 2 4H3Zik
B M B R PO IR 25 4 R O T
e 8, 22 R B G T E X (P>0.05) , BA ]
Hetk .

— eI

H 4232 3k e 5 IR ) 25 98 £ 51 45 R0 32 103 AR Tk
SR H B NS Rl g B )@, 320K T it
TET , (R 22 A Il B s ] A AT e 1)
XS TR B AR N HEA T IR0 T £ N A4S BEACTE O
R HE TG RE ) G 2 1 AR R BRAB) 1 00 (R AR
(AR SN BHRZE SRR [ T2 A3 5] e b T ol HL A A Y
SFRAIA b ARG B AR T Rk (R
SRR AERIRE B LA B & 1 25 TR R e 880 #3007 )
Jir A 32 3 Y AT 1 20 R AR O ( mini-mental
state examination, MMSE ) 1l ¥, HEBR MMSE < 24 431
ZARF . B JE AT T A

FGA Hy 10 S350 B (14 N 25 4 1, 43900 A 7K P b T
AT AR BT AT K O 1) Sk A AT ) o
Bk AT RV Bl A P47 I o B ) P A 3
24T HIRATE 1 ERF BTN SR, BT E
H0~3 G334 DEEG W 30 41, BB R T
i KA ATRE Syl SR BBS MY 5 5h T
e THREME AP IR, ( functional reach test, FRT) iz
PR 8 1 5 RS ST D RED? 5 25 35k 37 3358 one-
leg stance , OLS) 1183214 70 A 76 A2 A B R s 57 - O
R dr st a] ) ik e 57 A7 E K (time up and go
test, TUGT) ;3 2 1153 56 W4 22 11 55 4K 9% 1) Hsf i) Sfe )

PP R e ThRe , 2T 3 Ik BOF I E B
B A RS- A7 0 i PR 2R B 328 ( modified clinical test for
sensory interaction on balance, mCTSIB) , Jll i # 25 °F
fif, A, e N FE IR S M35 37 (standing on a
firm surface with eyes open, FEO) , M IR °F 3 3l 37
( standing on a firm surface with eyes closed ,FEC) [§tiR
VETEMFARE [ (72 em x 62 em x 15 c¢m) (standing on a
foam surface with eyes open, FOEO) LA S A HR ub 7 1 4
# I (standing on a foam surface with eyes closed,
FOEC) PURN A4 A3l Sz i ] -10 o JHG v e R sl AT R
Ml ST SR A2 IR SR A Gl S b D, XU AR
JECR B HR b PAT IR T MR s AT R s A T A 2 [ 2SR
SEANE USRI & Sl A b T HARCT |, R B
PATIR s ARS8 AE LA b il b 4 550 38 n 32 103 4 Sk iR
I ) 760 PAD RSP b i <7 B ) G 0T, 25K 32 127 BUBR FA] 5
whiT T AT A ARTICT , BINE SR 30s, 3 432l
DU o] RSO B P A Y BRI E 55 0 A 4

= Gt EInk

KH SPSS 16. 0 MRGETH P b AT Bt Ab B, 31 4
BEREH ) L R I ST AEAS ¢ K 3, A Binary
Logisticif 4T Logistic [MIHZE L3 HT (a0 =0.05,B =
0.01) , XJ A5 112 Wr i 6 72 5, 3K 1 Logistic [A119 77
e, JF1E SPSS 1Y T AR b 7 A= B 25 AR BT A
(FpBAs . A SPSS 19 ROC kst i, LIB 28 it
K, Dl 25 1 4R W BRI IRES S 5, 7 ROC
MR oA, H 5 e 5 B BB 3CHY ROC 24 L

# R

— 2 2H A2 A IR I A

2 2H 32 B B AR S 3ty 37 A R S 3 3y Sy 0
R S 1 el 57 A, HAR 25 0 a4 ) LU, 25 S 34
Gt (P <0.05)  FEILE 1,

T B RS I Y Logistic [R5 43 Hr 45 SR

FRPEER 1 Geat2h B, I Bk (30 20 A Al i £ 41 [v) T
Giih2# 22 SRS B DL Berg %€ \FGA | TUGT |
SRl <7 (ZE ) | FRBRG S7 (M) (10 m 2B AT TR] B
AR ub ~7 g gt b PATHR S Sz i b P AR $6 31 Hb v
S IREME AR R S AR G DA R — A B A sl o AR
i, W AT BREEE 351532 Logistic [M1H04T, AR 4
PV P E, F 2 FGA (P =0.0001 ) F1HE R 33 37 763 4
(P =0.003) AT RE (3R 2) 45 H BRI S8 Pl e
B, IFAE SPSS TAER i ™ A & RSB 9 55 —
HUHT AR 5 Pre-1, XF 3R Logistic [FHAERYF ISR LU AS:
B, 25 HA5 %2 X (P<0.01), Hosmer and
Lemeshow Test Gtit &1 (P >0.05) , £ 32 WL £ 85 A1



. 458 -

rh ARy 2 5 R 2k 2013 4F 6 55 35 45 6 1

Chin J Phys Med Rehabil, June 2013, Vol.35, No.6

R1 2 HZIKH SR (x 5)

] V4 W4 VT (s KAEAT I S Hly 3k T
I Y S . S o M
B 50 45.06 £5.45 15.81 +5.81 15.81 £5.81 2.36 +3.65 2.84 +5.08 14.51 £4.11 29.04 +4.90
E|FRiEE 94 50.70 £4.10° 23.23 +4.54* 11.03 +3.71*  6.25 +8.09° 5.18 £6.83%  10.95+2.63*  30.00 £0.00
o Bk PATHRP- 3 37 Rt 57 Y VAT R S T 4 ﬁ?ﬁﬁifﬁ%%ﬂz l‘aj Egifﬁ%%ﬂz I ReE
BF 1 (s) LA () - HFE] () Sl Sr ] () VA7 HFIE] () (cm)
B 50 26.85 +8.06 15.34 £13.87 8.06 +11.08 27.95 £6.82 23.34 £10.90 17.08 £5.88
kAR 20 94 29.04 +3.90 25.87 +8.99° 17.43 +12.59* 29.23 +3.94 27.58 +7.45" 21.33 +7.16*

. SR EAL A, P <0.05

Fz2 WEITHAFEAR Logistic [FIIE4T

R3 PG Pre-1 , FGA FIFHIRuGTEMEAI AR b i BRBIS W AUE

PpAs FHRE ArfE2E  Waldfi OR{H P1{E Ap i Cut-off TPR % TNR % YI %
FGA ~0.226 0.049 21.499 0.798  0.000 Pre-1
HErR v 4R . -0.053  0.018 8.553  0.949  0.003 0.36 78.00 74.20 52.20
Wk 5.094 1.045 23.770 162.982  0.0001 0.34 80. 00 74.20 54.20
0.32 80. 00 74.00 53.10
TR = 1] 2 5 0 W 25 38, B A Ay A 70 ) gjz :ggg ggzg jgig
jﬁ’—?ﬁ@*ﬂ%’%ﬁﬁ}o *ETE/A\\ﬁii»%}yiﬁu% M O 22 88 00 60 20 40 20
expl[5.004 - 0.226 053(?%5@51)] FGA 20.00 76. 00 74.20 50.20
WRIBI% (% ) = (FGA)6 ﬁgﬁﬁ%é} w1000 MIRBSZEMEAIER 1 26.00 56.00 81.60 37.20
0.22 bR . . . PSR N b ¢ e
1 +exp[5.004 - (FGA) -0. 053(é%i.&t) ] T : Cut-off A SHHE ; TPR Jy E FAME S (HURE ) ; TNR S BB M2 (45

= BTt Pre-1 TUMEREIRY AUC 2

i H ROC L PEA [ 55 70 XeF K A5 Pl i e 77, DA
BEEE Pre-1 G In AR 5 1k 5 1 AR R R O S AR,
fE ROC 1 £R 53 4, 15 H il £ 1 10 2 ( area under the
curve, AUC) (K 1) , Z53RB/RBTZAEE Pre-1 () AUC A
0.845,

gt

0 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0

1 Pre-1 1 ROC [tk

VY GHASEE Pre-1 FGA 1 R 0ih 78 16 25 48 |- % 2k
2 W A

WL E ! 3 Hr A & Pre-1 i ROC 8 A
[ AT A BB FE 5 BB Youden F5 %5 ( Youden
TR = BUBHE + RS E-1) B K AR T A5 X N Y AL
VEA k450 032 W7 A 1R, A5 BT 28 & Pre-1 2 W1 05K
0.339(%3),

) ;YL N Youden $85X
Wi

EREDE 2 HRE M AR GE, k3 15 15 K &R i
B WIS TR] 6 T4 X8 R B AE AR U, TG shae 1 T
R SOk 8 ) B R R N ARS8 4 Logistic ]
VA B X6 2l e ) 22 30 I X DR A 7 28 20 i e, DA 224
B BRI 41 A Tk X AR N BB 7 A, ik ig
Fife I H5EEIZ R,

ARG 8 BAS [5] 0 2 45 3% Bl e ik, FGA &
2004 4 Wrisley 2512 7E DG ByLA F 45 iy —Fhosr
H T S BRI R, 2010 ¥ HE KRR T
FGA FEA X R 1922 4\ 0[] B 503 | IX 43 88 i Tt
Mo, PS5 F 7R FGA 5 ABC | BBS Al
TUG Z Al AHCHR B A A 2 5, FGA THBR T 3h&
A A8 (dynamic Gait Index, DGI) F R AE ML , %)
AT IR 18 At X R K AR NP

AT I LA T AR (1) 2 FGA T IR 3l 7
MR L 5 Shumway-Cook 45" 24 8 HF 53 1Y 45 R
—E, HENFTRE RO ANREESE LAY 2E 5, BBS TGk
RIVHERAH/NR T REAR AL

RIS TIRERT T B, e S 5 AR S i %5 D) A
KRR AR T FTHT R R T BRI T B, 2 B4R A
S kAR Y E R T R B SE RN Lois 3R T
mCTSIB 38 i TH A | il e FIALHE , BEAE A 25
PG AR DT K FEE (VR 43 AL, B i iR
UL IR AR L AR | 7E Lois MUBIFFY i e g0 AR



AR T B A 5 AR Ak 2013 4F 6 4 35 4555 6

Chin J Phys Med Rehabil, June 2013, Vol. 35, No.6

- 459

B Ay AT HIR 32 37 Vg i L | (L BA B A 5% 245 1 20 R BB AR -
T kAR XS AR AR U, WL & 1R R
K, TCAE S R B A AR AR 2, ¢ A R 3 ST A
TR AR TR AR B PRI 3RE 2l 20 5 21 AR k45 21
Z A X 43

WG RINFEE(H R A TUGT T4t IX k2] i
A B BT A BUR B T . Lajoie 210 AN
Bongues5: " HF 5T K BH BB vl ST 0k ik B FUMNAR A
HOAHI T [RIRE X 32 4 3 10 AT T 5 ol Sz 03K L ) A 1
RN TUGT  (HAEAWF 5T TP JC 7 X,

ARG XA TR SN F4) VA | R R R S A
T ROC #h& 4 #r . ﬁﬁwxﬂﬂ%%%ﬁi&%ﬁﬂﬁﬁﬂ@fr%
RS R R A BB R N B2 W Sk BRI R R R
RMﬁ%ﬂ:ﬁAﬁﬁmﬁﬁﬁ%%ﬁT@M@ﬂ%
SYERALA, e A s B A LT B9 05, A SR AN S
PEX R R IR A, — Ak, AUC =0. 50 ~0. 70
MAERA ;0. 70 ~ 0. 90 2 Wi (E H %5;0. 90 LL L2
M4, AUC 238 0. 5 B, G2 Wim ™ ARAF5E
RN B H Pre-1 B AUC K 0. 845, £ W% shfik
FIIMRREE AR T XTIk 18012 W A7 458 e 1 o it e @ﬁm‘
BAL I Pre-1 19 ROC i 26 A [R]85 7 A5 0 SRR 5
B EL3sE, >R Youden $8 0 K ZIKIEIEﬁ%ﬂﬁ
T80 () BB R 0. 339, H: A5 IR AL S % 40 o
80% M1 74.2% . %ISR 204 126 5 FGA FlHIR 34
ST TRFER AR B 3K I S, AR AR S P A )
76% 14.2% M1 56% 81.6% . THilAL R i) 450 14 5
T FGA FHHR 35 ST 4 as |-

ZE FJEIR IR R T A X A N AR A AR
%?ﬂ%ﬂ@ﬁﬁiﬁ%ﬂiﬂ%@%ﬂﬂmﬁ,
bt X R R BN SR IE SR )1 5B R
(R DX A3 1 0 2 o L o R Ak, B0 — 2B R AT R i 4k
FGA , [RIBHIF G A 7Y 2 A5 A5 A0 [R] (1 SRR, I X 1A 7Y
HRUE TR

Z £ x @t

[1] Demura S,Sato S, Yamaji S, et al. Examination of validity of fall risk
assessment items for screening high fall risk elderly among the healthy
community-dwelling Japanese population. Arch Gerontol Geriatr,2011,
53:e41-e45.

[2] Demura S,Yamada T,Uchiyama M, et al. Selection of useful items for
fall risk screening for community dwelling Japanese elderly from the

perspective of fall experience, physical function, and age level differ-

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

ences. Arch Gerontol Geriatr,2011,53:123-130.

Berg K, Wood-Dauphinee S, Williams JI. The Balance Scale; reliabili-
ty asse-ssment with elderly residents and patients with an acute stroke.
Scand J Rehabil Med,1995,27:27-36.

Wrisley DM, Kumar NA. Functional gait assessment: concurrent, dis-
criminative ,and predictive validity in community-dwelling older adults.
Phys Ther,2010,90; 761-773.

SR, B . AR SV B D AR B IS AR WA D Sy
Br. R LA 5 50k, 201,17 : 258-261.

Duncan PW, Studenski S, Chandler J, et al.
tive validity in a sample of elderly male veterans. J Gerontol,1992,47 .
M93-M98.

Li F,Fisher KJ,Harmer P, et al. Fear of falling in elderly persons: as-

Functional reach; predic-

sociation with falls, functional ability,and quality of life. J Gerontol B
Psychol Sci Soc Sci,2003,58: 283-291.

Alexandre TS, Meira DM, Rico NC,et al. Accuracy of Timed Up and
Go Test for screening risk of falls among community- dwelling elderly.
Rev Bras Fisioter,2012,16:381-388.

James K, Factors associated with falls in elder patients with diffuse
polyneuropathy. J Am Geriatr Soc,2002,50:672-731.

Boulgarides LK, McGinty SM, Willett JA et al. Use of clinical and im-
pairment-based tests to predict falls by community-dwelling older a-
dults. Phys Ther,2003,83.328-339.

BT B W T 55, FH ROC Rt SRl A R m] B
(G BARHPT RS, 2005,32:729-731.
Wrisley DM, Marchetti GF, Kuharsky DK, et al.
consistency ,and validity of data obtained with the functional gait as-
sessment. Phys Ther,2004,84 :906-918.

Shumway-Cook A ,Baldwin M, Polissar NL, et al. Predicting the proba-
bility for falls in community-dwelling older adults. Phys Ther, 1997,
77.812-819.

SR, Rk, ERKAE. FTRERE A AR E B s T BEXT B AR A
wﬂﬂm%nﬂmu% SrpT. I AL g 5 52k, 2010, 16 16-
18.

Reed-Jones RJ, Dorqo S, Hitchings MK, et al. Vision and agility train-

Reliability, internal

ing in community dwelling older adults: incorporating visual training
into programs for fall prevention. Gait Posture,2012,4 . 585-589.
Lajoie Y, Gallagher SP. Predicting falls within the elderly community
comparison of postural sway,reaction time , the Berg balance scale and
the Activities-Specific Balance Confidence ( ABC) Scale for comparing
fallers and non-fallers. Arch Gerontol Geriatr,2004,38; 11-26.
Bongue B,Dupré C,Beauchet O,et al. A screening tool with five risk
factors was developed for fall-risk prediction in community-dwelling
elderly. J Clin Epidemiol ,2011,64 :1152-1160.
TR, BEEG i SRmTi . R BERREEOR A
2001 :247-251.

(1&[H B 41:2013-03-12)

(AR - bt )



	456.pdf
	457.pdf
	458.pdf
	459.pdf

