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[ Abstract)

fall risk, forming a vicious circle finally. Different from the inclusive interventions targeted to healthy older people, interventions for

Fear of falling is quite common among stroke survivors, which can lead to avoidance behavior and then further increases

stroke survivors intend to improve certain functions and balance confidence. In this review, we summarized the characteristics and

effectiveness of different interventions based on concerning foreign studies in recent years in order to help medical staff to optimize the

measures and then break the vicious circle of fear of falling in stroke patients.

[ Key words]

stroke ; fear of falling; walking; cognitive behavior therapy

This work was supported by the National Key Research and Development Program (2018YFC2001400).

Corresponding author: Pi Hongying, E-mail . pihongying@ 301hospital. com. cn

BEEIZUE (fear of falling, FOF ) 45 X Bk £2] 14 437 41
b FESGTE AR Sy R 3 e 43 1T S BOTE HE A T S A R
150 S ALE O A, FOF &35
A5 P T B SRR AR AN RE D AR L H R AT S
YRS TR A aS 532 R ik S0 T 25 R 2o (kA2
JRUR 3E— 2538 i, MORTTE B PEAE 2R il A
FAEBEIIE FOF & %8 54%" ; 1 Bt I i 4 o
BH FOF BAF R 32% ~66% , T o Ttk oh
RERERS , AT DI REZ 401, FOF & A& S i i T 15 H %
RN, X AR BRI R T R B, 5 P A
bFEAR LA, O 3 PR 3R 2 T R 450 S AT R (B A A,
FOF i1 [A] 36 7 Ay b 57 3500 oK >k k48] %) o £ 4
PR EREEAE A FOF T HisR A2 44, B
A B ZA T AR H 825 FOF - FRU5R 3 41 %k
W EE: 2022-02-10; #Z HHE: 2022-05-06

EE&UH: EZRELAHEZITR (2018YFC2001400)
BIS1EE . KA JE, E-mail: pihongying@ 301hospital. com. cn

PEFI TR, i XU A2 48 B 1t A v R i B A2
SO S 1 Bl A0 IREVEAE 55 250 & AR AR
FHiHshRe e s B B2 A A B #H FOF T
PUETE DT LRE , AT B 7E 6 45 0 4F [ M A<
T E FOF T it , 70 A [  te 1) er s Je 2
RO FOF TS %,

Arp S EURE RN T, 1 A7k
TIBERRLRT A FOF , fif ke £ 25 47 7 L% 1 2 D) BE B -4
AR A FOF A rh e 52 45 1 119
R, T BT EE BT DL, AT R E B AT K,
FHAE RS e P 2 W Tz s JEE R Bk P, 5
JERETREE SR AN E] 5@ X AR A R R
FHIRSCHRBZS R T 80550 s s+ 90 BHA A
T O BRSBTS



<136 - HEBAELINERORIGE 2023452 H 28 A H5 2% %528 Chin J Mult Organ Dis Elderly, Vol.22, No.2, Feb. 28, 2023

1 B30T
1.1 BEESIIZ%

i %€ AT 55 Il 2k (task-oriented balance training,
TOBT) &4 H1 8 B 52 (I E BN 2%, i I 2o iz
S5 EE g HA BRI H AR S m), J50) F ok
PE2F STATATRE ) i de A7 1 2 2 1 i R E R T,
IR RN 25 FH Xk YK 52 iz sh D g, 20 2R 1E
170 (ESE Sz S I REM IR L) AR (iZsh s K v
RLAYIG 5 ) FNZERE, A 27 (b 2R B S8 He 1Y
FoHTA L) Y A 2 A Z i T ] AR L R
A A TR E AT 55 AR WU 2 5, DT $E e R
BRI, B AIK FOF'') ) Sheikh 2T TOBT ¥ &%
TR g Fetg e 2 h R TP T 6 A Y
T, e ZINZRE5 R 3 A~ H G FEe 16
S 45 0 1 2 (activity-specific balance confidence ,
ABC) 18343 i 4 i ORI TPl
1.1 TP 5T sh gl
24 ( perturbation-based balance training, PBBT ) J&
TOBT Hy—F, & 7542 42 ] 45 i 31 05 vp gl 3 S R
FOTA S 1 R PR AR R S 2R T
HMNZABIE L . Handelzalts %50 PBBT 3 JH T ki 25
HOE S I R R IS IR (AR O I 2
2H) AL, PBBT A I 255 19 FOF 12 25 2403 (R
I f5 ok 0. 74, ABC M4 ) .

112 A7 PATIIZRE TOBT YLk —,
WIEIAE A FOF 1Y WF 58 $4 0, A0 A7 BE 00 2 i 2
S e E AR B D RE R S ) EE Hpr, e A &
B A X A TG A Bk T g RaE, B

60% ~80% F 1 KR & 1T LA SZATE . AT
BT AR AL AR B A B I R S T )N 2, P & A
P HLas N U2 (robot-assisted gait training
RAGT) W H b4 J5t ek S 43 , i o b B i A2kl
JBE, RSt B AT | el s S B A M A A
BB, Bang S HET TN 4 ) RAGT I,
L5 B AP LD S ZAH e, RAGT 4119 FOF (ABC
W ) 155376 T U 5 4 5 s Mayr 567 8 1 42
SRFEAATRE S5 TR A B e S IRAP AT R
/D BN B S 1R 5 S RAGT 17 T X BB A %,
T GF 1 k3% 1 28 B9 2247 RE 1 5 FOF JK
Graham %5 LA 1 A [) Ml 5 2 2 11 8 26 HL I %)
TR I RS R AR A SOR A R e
MEREAT 55 X0 /8 FOF (ABC M+ ) FI2B47RE 1 TCH it
ROR, MHEME AR 55 AE T HUAT S A it e 22w, X
DEWMERMEBEAE 55, AR 4k T 504, X i R Ut Bl

SR B 19 5 BE Y SRR, RT A ok 2P AT RE ) FLE
DR, EEP M E R R BUR R EH
FOF ) 2 [, PN IR IR 75 24 017 5 Z Fh At
SHLE A RE T AT Park 251 45 T I A
H R T BE BT B i RE RS 1 A28 R [ A
YA N4, 55 R R O R AN IR LR
FEXKEAT IR 4L FOF 447 (ABC Ml i) T HilJm
FiE

EAERFSY LA T 2 M08 X 247 U 254 FOF
T TR, Rose 25720 L8R T 1) S5 AT 38 VI 45 5 0
SR ZRXT A R AT R R BOR 22 57 A5 R R,
5T E VRN FOF s B W] W HAE T Hils 3 4
FRCR I R RRAR, Park 25 380 5o 6 TO0E AN ] B A
TATERSRAR, 45 T i v BB AP AT SN 25, e R
THUE FOF Wt ot AR 23015 2017
(TN ZR 55 | AT, XS AN A8 £k ) TR FH B As: ] AL
BT R AR IS S A S s Sl 8
AWk A O R 25 B e B b T UE 4 TR
WS A5, 25 R EHT R AR O 4 R FOF A HA Sl ol

TOBT FAAT YN 25 1 5 5 47, DR B PR 4 A
Wk AR ERE T o B, AT A R S R R
50 15 T2 ST 55 AT R X FR S D RE Y ol
W BV R B0 AT B — 5 T, FE{HH Berg “F-fij it
%% (Berg balance scale, BBS) il & -7 i JJ i), i F
WA AN SO AT 6 8y, DR 2647 O -4 fig
MR A Z T AT RE I T & FOF 1Y
ABC s 3R 5 = A, i BT s o T
FTREJIAN FOF Z 8] O AH DG o 12D 58 BUAOHE B2 2
FIEIAESS AT LIS 5 B RAABE R &, A E EA O
S R XERE AT S5, TR e, AT IR A i P X
TR A AR
1.2 EPISEHE AT

e S H: AR (virtual reality, VR) 7E #1248 R4
1SV REE i iz VR n SR R R
FBPEFNIZ B > R 7, 38 2 AL AUL I S A T ) 45
Pl LIRSS | B4 AN [T 55 3 5%, SR LSk N AE R A1
TEZIRE R, Cano Porras %5 [mIBUME 4347 T
FERRE 052 VR BEE I I A BB I IR IE 5%,
K VR I 45T B 3% ¥ FOF (ABC &) IR,
X Ak A b R P m R IR R ¢
B 7E VR P rh AT 3D S 25 mT 4 i i KT
Pl e )y AR AR5 TRl ik FOF (ABC i) 2
IR K VR 5 HAL T WO g5 G v
TR, Fishbein 25708 VR 5 XUE AT 45 Il 21 A1
54 N T eV A b B TS FOF (ABC U



PR AR IV B2 203452 H 28 A 5522 % %52 4 Chin J Mult Organ Dis Elderly, Vol.22, No.2, Feb. 28, 2023 - 137 -

) B I T BR A, Ak B = 3k 0. 86,
HA B RIGRE X, AT 5538 0 74T 55 MERE , AT
P TR

VR YRk T 38 g2 2] Fn] ¥ pE R | 2 B
TR MR IR AT X R AT S5 I ik
FRERAL T A R bE | T BE | o RN T B 45 22 JBE R
W, B 5 B SO HURIEL, v AR R R A A AT 55 PR
TTRETT WP 43 FA Y7 I W 3 WT 4l 26 R
RS AR G YNGR L, VR I 2R B4 T 5 i ofl
W EE AR IR, SR £sh2 5, F
SEUER B SEER B A VR IR L S B A
RO BRI, TR YRR, VR ASHE 58 e
PRSEAE TR B0, 52 e S5 R R I S BRACR,  (H B 1
FHURLE AL KR DK T e A vt o L
BETER VR 353,

2 DIEINETF

INFNAT MIT 5 (cognitive behavior therapy, CBT)
JE— ML BRYT T, B RS R e BT IH N 2
AT R A DI SE PR B & I 8 FOF 271
FHURLC 35 5 T (1) 45 2R | A= P-4 RE g 52 401 A0 2R
bR R AR WA U], CBT @ik A E AL e
BRI S BEE HAR, il A %080 FOF R H (o]
F1 R LA B ARG R BFFE 2 W] CBT WI AT 8% %
R AR N FOF R IR B SCR (6 D H) it
0.25 KIIREABCR (12 A7) Bt hy 0.3717

3 OEINNSEHTFREE

Meta 23 B4 H 520 BRI 5428 3h 45 4 10
T B AT e — o B P 9012 B A R e g A
4 FOF; Chen 231 2E meta S M & 3L, TOBT 7£
T A A W AN i (RN EA 0.33,P=0.02)
A BE Vi J5 + WA 0 T % (B & A 0.01,
P=0.98) , Ui W B 4152 2h T Tk = K IR ; Lin
AU CBT R TOBT 45 4, o WUAICR 5 4L 3
12 M5, 3 B 5 84l TOBT 4140 [t , FOF F1724 45
[13EA T R B el ROCR B 4F iX /R T CBT 5 TOBT
HAEWRZ RN, RIE Bandura FYULEE, 5 FOF #H2¢
() F FRARE AR 18 PR 4 B O BT B AT DAY
e AL R 1547y, e e e T ISCR 38 3y 7
TR A BN, R DR ARAS AR B DT 5
A B FRALRERR (132 BT AN BE R I At B TR A%
RRIER A G35 s, a0 1 Sk T AR AR 2 > Ry o) e e
2] WhE A FRALCRE KRR, A B M T TR
it , P ARAS B A T AR

4 & iF

AR BOTEXS TN B FOF B8 &A1
e, LA TOBT 3 53 1] )32 2l -+ AT A7 R AR S8 3 19
FOF fEHARIHARCRA BR OB T ] 2 J 2 1) 17
T, DL SEH AR AT AR KA & TR, 2
M 107 5 AT AT BRI . R, R A 95
WFFERLEE FOF FRMR [BREFT S /Ry JE ]+ Tigh 2R
PUSE SRS AR rh B FOF S HAH GRS, )

[ &% k]

[1] Tinetti ME, Powell LE. Fear of falling and low self-efficacy: a
cause of dependence in elderly persons[J]. J Gerontol, 1993, 48
Spec No: 35-38. DOI; 10. 1093/ geronj/48. Special_Issue. 35.

[2] Landers MR, Jacobson KM, Matsunami NE, et al. A vicious
cycle of fear of falling avoidance behavior in Parkinson’s disease :
a path analysis[ J]. Parkinsonism Relat Disord, 2021, 4(10) .
100089. DOI; 10. 1016/]. prdoa. 2021. 100089.

[3] Schmid AA, Acuff M, Doster K, et al. Poststroke fear of falling in
the hospital setting[ J]. Top Stroke Rehabil, 2009, 16(5) ; 357-
366. DOI; 10. 1310/tsr1605-357.

[4] Schmid AA, Arnold SE, Jones VA, et al. Fear of falling in people
with chronic stroke [ J]. Am J Occup Ther, 2015, 69 (3):
6903350020. DOI; 10. 5014/ ajot. 2015. 016253.

[5] Landers MR, Sarrie O, Jessica S, et al. Balance confidence and
fear of falling avoidance behavior are most predictive of falling in
older adults: prospective analysis[ J]. Phys Ther, 2015, 96(4) .
433-442. DOI; 10.2522/ptj. 20150184.

[6] Winstein CJ, Stein J, Arena R, et al. Guidelines for adult stroke
rehabilitation and recovery: a guideline for healthcare professionals
from the American Heart Association/ American Stroke Association[J].
Stroke, 2016, 47(6) : €98-el69. DOI; 10. 1161/STR. 0000000
000000098.

[7] Timmermans C, Roerdink M, Ooijen MV, et al. Walking adapta-
bility therapy after stroke: study protocol for a randomized con-
trolled trial[ J]. Trials, 2016, 17 (1): 425. DOI. 10. 1186/
s13063-016-1527-6.

[8] Wolpaw JR. Harnessing neuroplasticity for clinical applications[ J].
Brain, 2012, 135(Pt4): €215; author reply e216. DOI. 10.
1093/brain/aws017.

[9] Alwhaibi RM, Mahmoud NF, Zakaria HM, et al. A comparative
study on the effect of task specific training on right versus left chronic
stroke patients [ J ]. Int J Environ Res Public Health, 2020,
17(21) ; 7950. DOI; 10. 3390/ijerph17217950.

[10] Thant AA, Wanpen S, Nualnetr N, et al. Effects of task-oriented
training on upper extremity functional performance in patients with
sub-acute stroke: a randomized controlled trial[ J]. J Phys Ther
Sci, 2019, 31(1) . 82-87.DOI. 10. 1589/jpts. 31. 82.

[11] Sheikh M, Hosseini HA. A randomized controlled study assessing
the effects of a shoe lift under the nonparetic leg on balance

performance in individuals with chronic stroke[ J]. J Geriatr Phys



- 138 -

EEF LI ERORAGE 20342 A28 H 25224 452 M Chin J Mult Organ Dis Elderly, Vol.22, No.2, Feb. 28, 2023

[12]

[13]

[14]

[16

[

[17]

[19]

[21]

[22]

[23]

Ther, 2021, 44(4) : 219-226. DOIL; 10. 1519/]JPT. 0000000000
000278.

Gerards MHG, Mccrum C, Mansfield A, et al. Perturbation-based
balance training for falls reduction among older adults: current
evidence and implications for clinical practice[ J]. Geriatr Gerontol
Int, 2017, 17(12); 2294-2303. DOI; 10. 1111/ggi. 13082.
Handelzalts S, Kenner-Furman M, Gray G, et al. Effects of
perturbation-based balance training in subacute persons with
Neurorehabil Neural
Repair, 2019, 33(3): 213-224. DOI.; 10. 1177/1545968319829453.
Yang YR, Tsai MP, Chuang TY, et al. Virtual reality-based

stroke: a randomized controlled trial [ J ].

training improves community ambulation in individuals with
stroke: a randomized controlled trial [ J ]. Gait Posture, 2008,
28(2): 201-206. DOI; 10. 1016/]. gaitpost. 2007. 11. 007.
Swinnen E, Duerinck S, Baeyens JP, et al. Effectiveness of robot-
assisted gait training in persons with spinal cord injury: a systemat-
ic review[ J]. J Rehabil Med, 2010, 42(6) : 520-526. DOI. 10.
2340/16501977-0338.

Bang DH, Shin WS. Effects of robot-assisted gait training on spatio-
temporal gait parameters and balance in patients with chronic
stroke; a randomized controlled pilot trial [ J ]. Neurorehabilitation,
2016, 38(4): 343-349. DOI: 10.3233/NRE-161325.

Mayr A, Kofler M, Quirbach E, et al. Prospective, blinded,
randomized crossover study of gait rehabilitation in stroke patients
using the Lokomat gait orthosis[ J]. Neurorehabil Neural Repair,
2007, 21(4) : 307-314. DOI; 10. 1177/1545968307300697.
Graham SA, Roth EJ, Brown DA. Walking and balance outcomes
for stroke survivors: a randomized clinical trial comparing body-
weight-supported treadmill training with versus without challenging
mobility skills[ J]. J Neuroeng Rehabil, 2018, 15(1) : 92. DOI.;
10. 1186/512984-018-0442-3.

Park HJ, Oh DW, Kim SY, et al. Effectiveness of community-
based ambulation training for walking function of post-stroke hemi-
paresis; a randomized controlled pilot trial [ J]. Clin Rehabil ,
2011, 25(5) : 451-459. DOI. 10. 1177/0269215510389200.
Rose DK, Demark L, Fox EJ, et al. A backward walking training
program to improve balance and mobility in acute stroke: a pilot
randomized controlled trial [ J ]. J Neurol Phys Ther, 2018,
42(1). 12-21.DOI. 10. 1097/NPT. 0000000000000210.

Park HJ, Oh DW, Choi JD, et al. Action observation training of
community ambulation for improving walking ability of patients
with post-stroke hemiparesis: a randomized controlled pilot trial[ J].
Clin Rehabil, 2017, 31(8) . 1078-1086. DOI. 10. 1177/02692
15516671982.

Cano Porras D, Siemonsma P, Inzelberg R, et al. Advantages of
virtual reality in the rehabilitation of balance and gait; systematic
review[ J]. Neurology, 2018, 90(22). 1017-1025. DOI: 10.
1212/ WNL. 0000000000005603.

Keshner EA | Fung J. The quest to apply VR technology to rehabili-
tation; tribulations and treasures[ J ].J Vestib Res, 2017, 27(1) :

[24]

[25]

[26

—

[27]

(28]

[30]

[31]

[32]

1-5.DOI; 10.3233/VES-170610.

Cano Porras D, Sharon H, Inzelberg R, et al. Advanced virtual
reality-based rehabilitation of balance and gait in clinical practice[ J].
Ther Adv Chronic Dis, 2019, 10:2040622319868379. DOI. 10.
1177/2040622319868379.

Noh HJ, Lee SH, Bang DH. Three-dimensional balance training
using visual feedback on balance and walking ability in subacute
stroke patients ; a single-blinded randomized controlled pilot trial[ J].
J Stroke Cerebrovasc Dis, 2019, 28(4): 994-1000. DOI; 10.
1016/]. jstrokecerebrovasdis. 2018. 12. 016.

Fishbein P, Hutzler Y, Ratmansky M, et al. A preliminary study
of dual-task training using virtual reality ; influence on walking and
balance in chronic poststroke survivors[ J]. J Stroke Cerebrovasc
Dis, 2019, 28 (11) . 104343. DOI; 10. 1016/]. jstrokecerebrovasdis.
2019. 104343.

Peters DM, Mcpherson AK, Fletcher B, et al. Counting repeti-
tions: an observational study of video game play in people with
chronic poststroke hemiparesis[ J]. J Neurol Phys Ther, 2013,
37(3): 105-111. DOI; 10. 1097/NPT. 0b013e31829ee9bc.
Lohse K, Shirzad N, Verster A, et al. Video games and rehabili-
tation; using design principles to enhance engagement in physical
therapy[ J]. J Neurol Phys Ther, 2013, 37(4) : 166—-175. DOI,
10. 1097/NPT. 0000000000000017.

Hung JW, Chou CX, Hsieh YW, et al. Randomized comparison
trial of balance training by using exergaming and conventional
weight-shift therapy in patients with chronic stroke[ J]. Arch Phys
Med Rehabil, 2014, 95(9): 1629-1637. DOI. 10. 1016/j.
apmr. 2014. 04. 029.

Faria AL, Andrade A, Soares L, et al. Benefits of virtual reality
based cognitive rehabilitation through simulated activities of daily
living: a randomized controlled trial with stroke patients[J]. J
Neuroeng Rehabil, 2016, 13 (1): 96. DOI: 10. 1186/s12984-
016-0204-z.

Liu TW, Ng GYF, Chung RCK, et al. Cognitive behavioural therapy
for fear of falling and balance among older people: a systematic
review and meta-analysis[ J]. Age Ageing, 2018, 47(4) . 520-
527. DOI; 10. 1093/ ageing/afy010.

Tang A, Tao A, Soh M, et al. The effect of interventions on
balance self-efficacy in the stroke population: a systematic review
Clin Rehabil, 2015, 29 (12). 1168 -
1177. DOI; 10. 1177/0269215515570380.

and meta-analysis [ J .

Chen MD, Rimmer JH. Effects of exercise on quality of life in
stroke survivors: a meta-analysis[ J]. Stroke, 2011, 42(3) . 832-
837. DOI: 10. 1161/STROKEAHA. 110. 607747.

Liu TW, Ng GYF, Chung RCK, et al. Decreasing fear of falling
in chronic stroke survivors through cognitive behavior therapy and
task-oriented training[ J]. Stroke, 2018, 50 (1). 148 - 154.
DOI. 10. 1161/STROKEAHA. 118. 022406.

(%4, B



