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Application progress of assistive robots in falls prevention of the older adults Fan
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Abstract: Falls in older adults are an important public health problem, and the disease burden of falls will continue to increase as
the population aging intensifies. Assistive robots can help older adults do muscle exercise, balance exercises, and gait training to re-
duce the risk of falls. This article summarizes the types of assistive robots used in falls prevention for older adults, the application
effects, acceptance of assistive robots by older adults and healthcare professionals, and influencing factors, and analyzes the

strengths and weaknesses, so as to provide references for developing and designing assistive robots, and supporting falls prevention

management for older adults and healthcare professionals.

Keywords: older adults; aging; falls; assistive robot;

BN T 5 AR AR O 0 A BLAE 223 . n LA
J1h CE R ORT RE FE R )T R DL BB RS
e L 55 0 1 9 e ) R R R AF TE B e A B ) XL
Bt gt 3R E AR ABER B A R TR
IKAF-.60 % DL b AR N BB & A RO 19, 3%, &
EANBE ST — RO R GR35 SR80, )
AE IR (BT MR 55 A 884 Ak 223 sl s b, E IR
ToH B I TR A TR L B0 A O 0 HE K R 4
T, Wit 2050 4FE4xEk 70 & DL b AR RS AL R
2. 18% . Wk 8] J& 8 4 N A SO Y B £ B R
P, 2022 AFQCHHE SR8 4 A Bk 180 T51 i 4 B 45 1 )
EERANI VA S e NG = U8 N ST o R 7
PP B 2 AT N FIVRE 28 I R & AF B 4 47 A3 10 B T
T, I A R AR T 4 i G 45 52 2 IR bR L 2
Yy o0 BRI B B R I L b TR AR B R Y
DB R — B 2. B B R 2 4R O AT
Y3 o0 T RE S 2 LA HE R RS T & 0 B
A FR G R 48 B IR 4510 . S 4F N K £ T By 4 B 2 R
FEARE A T R B s K&
BLEs AN R B R 45 AR R Rl R RE L R A
AL BB AR N A BC RN BN A 1k kR
HLAZ T I 1 4R AL N AT 8 43 4 Bl L 4

VE# B . v ] BE R R 2 B i st BE B 5 — AR B G T 1K
FH,110004)

HAGVEH : SATHE . geln@sj-hospital. org

JESCHE L B R 2 L 2 A L fan17855990905@163. com
Wk - 2024 - 09 - 093 & B 2024 - 11 - 10

falls prevention;

aged care; literature review

RH 7 HHL 46, S 7 B (R o o, 4l B 2 48 N R AT L 1R R 4
iy 2 2 RO AN D, DL LR 2 BE | F- A 4 i RN
A5 A B KU AR SO Al B AL RN S A
N R T 7 rh i o SR AT 2838, a3 BT AR 3 5 R
B CNHTBIPLES N A R T RS, SRR EAEA
T S By O i ol N % 0 A B £ 0 7 A B

1 BN LR

1.1 FHMaFA FEHENZTEER T LA
AR FE R AL B 19 TAL, B B 15 58 TR0 SO Dy e
Hb 0 B BRI S5 P SN T Re, A R
NIRRT B AR S . Naeem VYRR T —
o fAT BT A ) T RLHLAS N 5 H— AR 5% 0T 58 1 R0 4 )
RNV 5 AL, P9 37 38 2o Jié i 4 Sk A 3% HL T By 1k £
%) 5 s B T J7 4F 15 (Zero Moment Point, ZMP) #f
WL Y A I B0 A K R A BT
Hl#FE 0.5 s P FRLAL &8 AFE 2 2] — 4> B ALY 7
Bl ZMP OR$F7E | Al 3 00 2 T RLHLEF OB 1K
W) = AL Z N8N i TRl a8 A r e e v,
SIS B A N BRAR] . AR N R 251 A IR TR R A
Piie th B0 T L A 3k B B e s A I A LA R s o iff
EFH. SEETHAMLL, FRVLES A MR R T hE
FBh I AL B 200G Y AL E B s AR R A,
it A A A

1.2 BUfTHLE8 A BIATHLE N EZE B g E ik,
A AR ATURE T4 6 55 AL R, U Bl T 3 A ST R TS
S B T ML g A SafeWalker, AJ 4% 3% 52 Lt 6] 52
SR p e, e e Z R R HE



« 26 .

AR A o B R B ROR R E N, B
LA N FriWalk SC4F %40 (B3 76 48 B 9 | 25 47 5
Tz SR AL 36 20 AT L R Sk 5 LB R ST SR KB
Bl AR T bl 57, ARG 5 T LA ) 2 o 5 O
AE 7 o 328 10 3B e g 30 1) 2 A B £ L T A 0% ST A
s 797 A NG B 1 -8 T | R o 1= A
H T 28T L& ANAFE R BB R AR E L3t R
RO N 7R N = NS (L B S 2 N s el L]
Zhao %P —Fh B AR AT (8 5 F A2 N B AT LA
N RIEETE 70 e N, SCHFIE & P ARl 52
T g F A S, AT U8 5 4 W B AT A AL N 1) O 1 B
Bl ot A il 00 A5 TR B AR SRR R A AT B AT
i 1 HRRE 38 A WOAR TR ) B W o e R A Y IR
A B R A A BT R L

1.3 AIEHNB/A ATFEHE AT HEFENT R
O H ALl Bl HL R RN /5 BH AR, 2 A S AN B
PLES N FRALER N oAb A5 38 A= Wy 48 4k Or 40 i S
R 0 R (Y SR 25 L A S L ER AT B R O S T
N R BE RN AL 28 A ALAK BE & 19 A LSS & ] o B
# . Shin Y & T — B I AR B OCTY B A SN
BEALER N L EH 2 3.9 ke, 3T 1E 3R By S 8 ) Bk
TR A . b B BL A L A SR R e 4 i
BB A% 7 A LA AR OC T 1 1 R B B I B 41 4R
LS Bl A R sk 5 G 1 R L IR 4 97 e £ il B B
A RE 7 A LA AT L PR I 25 38 5 LA ) o, Bl B o
A NEAT (B 8K A5 1732 8, 42 3 1E B 19 38 3R iz o)
Fr o DT T00 37 36 810 . AL & AR FH 22 PR A1 REAE by 3
A& —FP R T AR T AL N L A5 A IR
EFEE . Hu %2 (BT 2R 8 T 30 RpL o
MAREE T2 AN B 2B R B3 K S B sh 25 4
BRI A 8L 22 08 R Y A i B FILAE L HE T T R L
R A BN R Ao 2K SN 2 N - i N (A
R JXURS:  AM i B ML N R ARL % A 7E T30 B & 4 N Bk
B AT — S X, B FE R/ 2 A R /R
Bl 9K 2 5 Sl A5 FUR 0 /87 2E HLRE S RE, 5k B 0T gL
i N 1 5 B SRR 2 A R A

1.4 HZHMBAN AESSHLE S —Fom o 25 H A
0 JT R T I 41 52 AT R S R, 5 R AR AT R VDA
A1) B Bh AL 3 A BN T 0 B Bl B 2 A TR Y
ANTEGERSE . thehLes Nl if 5 F R M3
VERLA N2 T gy, 4 B B e Al e S FE . AP R
A, Ak 2 AL 3R A6 T R 25 L O 0o 48R L W 4R
ML SR 2 IE FOE RS, A B T B AE A S 5
BB PES™ . Otago 8 sh L& T iz 3 #5125
WL IR AT 4 853 - 2 A BB X 2 4 A
T3 3 1 4 1 5 X I 1B T B kAR 4 o
Wilson 25" fdi ] NAO #L 2§ A AT Otago 44 it
R NAO HLES AR 3 7R AT Sk 36 S 8 25 | 9 BR 7
VIS g B L DL I KRR B b5 ) IR T DX & 4 A

Journal of Nursing Science Feb. 2025 Vol. 40 No. 3

ORI S [ R ST i W'D S R TN = I 5 T8 R B B A
3325 30 min, BRI ARPE 2 AE A NGO E 5
i IO (E 2 v N 1 O a5 2 NG i i ) (= AN £
70 [ A BR L XE AR B B 2R I Bl .

2 WS EEARENIRE

2.1 ReEBEANTEREN HEFBMIEN, 245
NBIRE R GE AGE R 58 A (R o8 R 48 R, OF i B
TR, WAV 02 48 76 7 R B IR R AR e B e
77 B A S 6 7 B B0 s S A e 4 i DR AR E 1Y
BT . WHIEERW B AE A AN R 5 ) e k480 A0 O
A 5 S AR L A Bl A5 N S 5 X s B B O
A BT 0E AN S 0 B 25 O i A R Y mT
REPESY . Castelli 2577 ffi F4H BIHL#F A Hunova Xt
i 2 vy B O R R AR B AT R YT (RRIR
45 min, &8 3 ¥k, 3 J8) L fi Bl 2 A B R OO
Sl ST AT il ST 2 2L O B O U B R S 2
2, N RN TR A e sl A =X o 85 =L A A X0 i 47
Wk, WG WoR 232 5 B AL gs AT B 2 4F 8
TE AT 5 T S BRI AR 48 BOR R ) O 15 1 0
WERTRGERE ZBFERE Y P<0.05) ;AT
TR i =i I e Nyl B 2 WA S A AR
HIJG 7 R 42 0 B o B S in i E L TR R
ZAEHH () P<<0.05), Takano ZUYWF5y £ 8, )
T 2 A B A B LES N EAT 2 R 2k
X CREFR 6 Uk VR UR 180 min) B B S it £4 45 B &2 31
K| B8 B G- b 4055 OF- A5 T BE L 45 )R $8 AR L 35 Berg T fii
3 (Berg Balance Scale, BBS) 1543, I 58 V% 5y fi
& (Function Reach Test, FRT) 1B & 310t #4257 2647
(Timed Up and Go, TUG) i ], A 0k . 3 T 4
B AL AN iz sh A B T 808 2 4 N S f 3l
VA RE T o R AR B AR XSS

2.2 MEZEANSERE P EREMZIENEE
A I I 1Y 20 28 A8 1 H 5O R IR 2, SRk
AR AT E M PR SRR E, 5
AR I AN D) e T B 0 HOR BAT R R )
TR A 2 A KU A D6 L S SRR AT
SEY AN Pl NP TIN5 N AR i SN O 8 SR 7 8 i S
Ze V45 AT LTI AE K48 6 T fEPEDY . Adeniyi
AU B AT HIL AR N X A ST A 3 A S AR N R AT
A AHIE L Bh AT LA N9 0 [ 2 T 22 48 K I K
S o PR A ) ok o B B, LA R AL S U A
3 3o Al N A g S IR RE AL Bl L B0 LA DA
R Y SO T SR N AR NS B 1 1IN 2 e R 1
ATHE I, Shin S5 (ff FH T 25 800E OG5 4 Bh AL 2 %
EWE =70 B 21 £ 2 AE NS5t 8 4 B (BRRIR 50
min, 8 & 3 BB, B T 2E S AR A
WS AL 25 A L B 5 s 2 I 2P K BT TR B
Hu 25 BTN 12 45 k80 IRV 4 A% Y 2 4 AN



PR 2025 4F 2 S 40 B85 3

12 ZERBIXEE h &5 E R E4FE N, RS 5EAET
AL AT 3R F S ALaF T OIS E AN S 3
A E S EALE AT BRI R 3D 240 T TR B 2P Bl
ATE S TR Y BE AL 6 g = 5
(4 5 B 2 W00, I 4 B O 48 2/ min, 60 2 /min Al
72 % /min 3 MKV, HiRERY R THSEED T
PO A A5 A8 S M A R A 48 A /min Al 72 4/
min (20 BUKF b, F2 3T AR W2 AR b e R R X
W A N B 20 A8 S S DRI EROBIL 2 T AT B A Tl
Bl & 4 N A8 1 A RO DR 7 52

2.3 BMEEZFEABGMEXCEEE BREAECOH
[F) R, 5 A 2R, Bk AR S5 RE L P 15 0 S R T,
Horp 85 SR WU A 24 w5 b B A B R AR BT 6
T o A N i A7 75 B A A 5C 0 B0 8, Bk 48 AH OGO
) A AN M) Y R B R R T L Plau
U IERT 70 2 Lh AR BEE W B AR BE Y AR
HEAT T B AT LA KRR SR YT DF T 45 2R s 1E Ff
SR YT AR I HIL a8 AR A7 8 i B T R DR Ik 15
AR E AT AT, Wilson 2 83T 5 4 BAE AT
oA R RS HLER N A8 T i B R i A R
G Bl °F A 45 0 5 R VPAL P A 15 0 T BT P 4515 018
53 82.8 4y, T UG & 3 88.0 43, i W14 B AL 4%
N TG Bl T B AR 2 AF N R AR 2 AR | 38 53 X O 45 1 87
) A L o E 1T AR F 2 4F N TE B 0L XoF Bk 380 XU I, ok
W RE Y 2

3 ZEANRETREBZULAGHBFA
HEZERZIMEER

3.1 ZBEANBEHNSEANEZEREZMEER
ar NI IE R AUNAL SRR AL 25 SD AR AE . 5 1
PE A I RIR PSR N TERE ) X L A% AR I 5 g
() 150 A5 NAHILRE B R R ¥ 52 ) N X ML as N iy 42 52
JEVO L W BIAL g R B AR N AT R A B R A
B IXUS: s 1 ik 2 A A A B BIL 2 N 19 42 32 B8 X6 AR G
WAL ANBEATF L DR E X TIRE T EFE
K #Y | Pérez-Rodriguez 2570 7 % 4F B # H B
BF I J MR U R 1 i 2 A N AT B 93 ) T ACAN-
TO BIATHLEE N B9 50, PPAS JE%F B A7 ML a8 A Y 45 2
JE. BHENRB T B T HLas AR JH i SRR
AN L AH KR S A7 AE — S PR g ) R, 47 9K B 3k Bl
frvlas AL R 2 R, o — W5 R
A D AR 8 3 A Oy S AL A Bl e A — B R R BB 1Y
IR B BL 2 I FLJES B8 A8 % Hh i R Bh AL 28
Chu 2 iz FH AL 2 15 80k 4 7 31138 (Socioemotional
Selectivity Theory, SST) FI#M & £ 1 P AL 45 B (Se-
lection, Optimization, and Compensation Model,
SOC) 1 Fift 2 1 Ak B8 ok B A 2 AF A XA 7] 4 B AL 2%
NI 322 32 B R B 0] 4 45 R Wl s 2 40 N HE 28 B I
SRS 7 R R S P T TR X e g5 AU AIL g N B 4 A2

o« 27 o

FES TR AR RIAL G N . — T AF AR A 52 il B L 4%
NI AR 52 B B i 2 1 Meta 43 B 45 2R W
FE3Z BE I8 3. 68 43 (43 5 40) , R SRS
JEE R o SR M LN B R R A R R AR
N Z AL 3 5l B AL 28 A A7 B . H R, # A4
PNCORSRE: N R SN R 2 o/ SO DO 17 1 e
W B AL g N0 52 T 1 fw ar D Re v s LA 1R L
R ERNE R N € S N0 A ARV S O I SK N
R TT I 50 35 i Bh AL 28 A 19 S W8 K 3y fig , 7F PR JIE 52
FHAE B Bl bR a el 20 22 A8 NS 0 o8 AT G 45 AR
A ME BE
3.2 EFRBZULARBEHNSEANEZERE
mMEZE ETFRELARERARET RMEE i H
H 0 R aT K 55 VIR 2 > B8 J1 48 7 AN W] T 22 4N
PR35 % T AL N B 142 52 B R0 4 7T REAF 7E 25 5+
Pérez-Rodriguez 457" 3& T i A 2 %2 B B A (Tech-
nology Acceptance Model, TAM) & i1 7] %, F T iF
PRSP R RG2S AT IR L
A G B AT HIL A N B HE R 2 52 BEVE 4 R 46. 6 43
Qi 53 60 43 » & WIAE 52 55 By B il % & 48 1 B2 97 IR
L N X B T HLas N2 w55 — Tt
FEFRMA L BT AR B Tl N B AR B Xl B LA N
FHRF RS BE  AE A AT DA Ay I 3 o 5090 O 3 A 4
4 A Y Papadopoulos Z8M7 #9845 R BoR , P 1
Xof H Bl ML A9 2 A o AR ELER 434 s x4 Bl
BLs AR 2 | B FA DR B L i = W] 380 7 A 1 JE
PR B S SRR BN HE . E R BT PR Ll N BT T A
B ALAF NI 42 52 35, X i B LA N 1 &8 ek e B
] A1 | 3 7 ] 358 45 5 T 1) 2 de g e LR 2 R . ROk
N FE G PR IV rh 48 52 i B AL 2 N A8 B 850 O IR IE 48
Wi VR A ROT 1 15 ANHLAE B 5 T3 5% 4 B #1L 4%
ARG RE ST .
4 NG

B ALES N FE 2 A N k81 7 B rh i Ny A
4 FpA, 53 5 FRLER N LB AT HLES AN AT SR L
ANFAE AL g N . S0 5 T B pL A N 0 kR
B T WA B T4 m AR AN BE ), e A S
ERER BN B E i 1 SN I N PR VS e <4
N GUR B L A% N B35 32 BE S s, PO 0 T2 BE 1Y)
SR R R AR — 8 22 5%, B AF NG T4l B L e A
DI REPE AL R0 5y B A R, BT R il Rk A
DN 2 R e A R T TR A OC IR B, H AT
FET A B AL N By 2 AF N R AE T B 1R L 4
JJEZ , BT g E 80 A OGBS .
fEBE B3 A DRI B 2 A B, ROk B AE K T
T ] S0 R HE A AN () 9 0 A R AE 1 2 AF NRE Th itk — 20
ISR T AR . BRI
AN TT DR AR L Ml N D3 A 42 52 B2 S 1 X602 o0 o 4l



28 o

B HLAS N R GEAT PR - DA KR B2 A5 5 M1 4 4H G
BT R IFTEGBE AL X2 B A SLAG HE T 1
i B BLAS A LA BT 28 4F N R AE

S Z k.

(1]

(2]

(3]

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Xu Q, Ou X, Li J. The risk of falls among the aging
population: a systematic review and meta-analysis[] ].
Front Public Health,2022,10(4):902599.

Deandrea S, Lucenteforte E, Bravi F, et al. Risk factors
for falls in community-dwelling older people:a systema-
tic review and meta-analysis[ J]. Epidemiology, 2010, 21
(5):658-668.

2 A R R 3/ i U N L = AR SN PR I e Y )
Meta Zp A [T 1. Hf [ AR BE 2 2% 7 2022, 22 (10) : 1142-
1148.

Stel V'S, Smit J] H, Pluijm S M F, et al. Consequences
of falling in older men and women and risk factors for
health service use and functional decline[ J]. Age Ageing,
2004,33(1) :58-65.

James S L., Lucchesi L. R, Bisignano C, et al. The global
burden of falls:global, regional and national estimates of
morbidity and mortality from the Global Burden of Di-
sease Study 2017[J]. Inj Prev,2020,26(Suppl 1) :i3-i11.
TG B TP, AL 2022 AR CHE S8 A N Bk 48 B A
FHAE R ) E A L] PR R ARE, 2023, 42
(11):1368-1372.

Hopewell S, Adedire O, Copsey B J, et al. Multifactorial
and multiple component interventions for preventing
falls in older people living in the community [J]. Co-
chrane Database Syst Rev,2018.,7(7).CD12221.
R, HE IR, 3 H AR B R G g B i AR R0 e
(7. o B R A 1 % 2 5, 2021, 36 (7) : 890-895.

L SCAE S Bl A L DR AR R 2 A 2 B AR R A
PRI Y BT FE[T]. 37 B2 A0 A . 2019,.34(2) . 73-74,
AT TR AR MR TR, A5 R 400 S B R T Bl S A N 2k £
ARAER) Meta 73 H7 [J]. [ 97 B4 #2021, 21 (4)
532-539.

Hsieh K L, Chen L, Sosnoff ] J. Mobile technology for
falls prevention in older adults[J]. ] Gerontol A Biol Sci
Med Sci,2023,78(5) :861-868.

Mu X Q. Zhang X D. Fu S N, et al. Control method of
elderly-assistant robot for preventing elderly fall [ ] ].
Journal of Mechanical Engineering Science, 2023, 237
(23):5663-5673.

Hsieh Y Z. Lin S S. Robotic arm assistance system based on
simple stereo matching and Q-Learning optimization[ ] ].
IEEE Sensors Journal,2020.,20(18) :10945-10954.

Grosu V, Grosu S, Vanderborght B, et al. Multi-axis
force sensor for human-robot interaction sensing in a re-
habilitation robotic device[ J]. Sensors (Basel),2017,17
(6):1294-1306.

W B = AR BH L 57 5. 7 R 20 2 O 5 I R PL 2 N R
BURCTD. {2 TR, 2022,43(12) . 75-86.

Naeem M A, Assal S F M. Development of a 4-DOF

[17]

[18]

(19]

[20]

(21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Journal of Nursing Science Feb. 2025 Vol. 40 No. 3

cane robot to enhance walking activity of elderly[]].
Journal of Mechanical Engineering Science, 2022, 236
(2):1169-1187.

Hong Y. Capture point-based controller using real-time
zero moment point manipulation for stable bipedal wal-
king in human environment[ ] ]. Sensors (Basel),2019,
19(15) :3407-34 24,

FIRMS L 5k S . B AT HLAS AR A2 MLAR I2 3l 43 A7 K 92 38
(1. Hl#8 N ,2013.35(6) :757-761.

Piau A, Krams T, Voisin T, et al. Use of a robotic
walking aid in rehabilitation to reduce fear of falling is
{easible and acceptable from the end user's perspective:a
randomised comparative study[]]. Maturitas, 2019, 120
(2):40-46.

Pérez-Rodriguez R, Moreno-Sanchez P A, Valdés-Aragonés
M, et al. FriWalk robotic walker: usability, acceptance and
UX evaluation after a pilot study in a real environment[]].
Disabil Rehabil Assist Technol ,2020,15(6) :718-727.

Zhao X, Zhu Z, Liu M, et al. A smart robotic walker
with intelligent close-proximity interaction capabilities
for elderly mobility safety[ ]J]. Front Neurorobot, 2020,
14:575889.

BT DRI T TR IR L T B BB R R R A R AR Y
B HAEFE [T ] v [ B A S 2 ZR AL 2016, 31 (10) - 1149-
1151.

Shin ] H, Byeon N, Yu H. et al. Clinical effects of
walking exercise program for older adults applied with
an exercise assist robot (Bot Fit):a randomized con-
trolled trial[J].J Bodyw Mov Ther,2024,40:493-499.
FBA B SR L, & i A R SR
Al TER O SR DT Ml 75 AR, 2017, 54
(12) :864-870.

Hu X, Zeng X, Xu Y, et al. A soft robotic intervention
for gait enhancement in older adults[J]. IEEE Trans
Neural Syst Rehabil Eng,2021,29:1838-1847.

INGET SR L BT, L A HLEE NS ki T
SR LS AR R T] RIS 5 5Lk, 2024, 47
(6):91-102.

Avioz-Sarig O, Olatunji S, Sarne-Fleischmann V, et al.
Robotic system for physical training of older adults[]].
Int J Soc Robot,2021,13(5):1109-1124.

LB 22 L 984 EE . 45, Otago 128 Bt & 4F A SF 17 )
T R0 B 2% BB T TR 19 Meta 43 #7 [T . 76 i 477 31,
2022,8(10):1321-1327.

Wilson C M, Boright L, Louie W G, et al. Effect of ro-
botic delivery of physical activity and fall prevention
exercise in older adults:a pilot cohort study[J]. Cureus,
2023,15(8) :e44264.

Muir S W, Berg K, Chesworth B, et al. Quantifying the
magnitude of risk for balance impairment on falls in
community-dwelling older adults: a systematic review
and meta-analysis[J]. ] Clin Epidemiol, 2010, 63 (4),
389-406.

Chiu H, Yeh T, Lo Y, et al. The effects of the Otago



PR 2025 4F 2 S 40 B85 3

Exercise Programme on actual and perceived balance in
older adults: a meta-analysis [ J]. PLoS One, 2021, 16
(8):e255780.

[32] Castelli L, Tacovelli C, Loreti C, et al. Robotic-assisted

[33]

[34]

[35]

[36]

[37]

rehabilitation for balance in stroke patients (ROAR-S)
effects of cognitive, motor and functional outcomes[]J].
Eur Rev Med Pharmacol Sci,2023,27(17):8198-8211.
Castelli L, Tacovelli C, Ciccone S, et al. Robotic-assisted
rehabilitation of lower limbs for orthopedic patients
(ROAR-O) :a randomized controlled trial[ J]. Appl Sci,
2023,13(24) :13208-13219.

Takano E, Ozaki K, Satoh K, et al. Effects of a balance
exercise assist robot on older patients with hip {racture:a
preliminary study[J]. ] Med Biol Eng,2020,40(5):783-
789.

Fernandez N B, Hars M, Trombetti A, et al. Age-rela-
ted changes in attention control and their relationship
with gait performance in older adults with high risk of
falls[J]. Neuroimage, 2019,189(8) :551-559.

van Schooten K S, Pijnappels M, Rispens S M, et al.
Daily-life gait quality as predictor of falls in older peo-
ple:a l-year prospective cohort study[]J]. PLoS One,
2016,11(7) :e158623.

Adeniyi A, Stramel D M, Rahman D, et al. Utilizing
mobile robotics for pelvic perturbations to improve ba-
lance and cognitive performance in older adults:a ran-

domized controlled trial[J]. Sci Rep,2023,13(1):19381.

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

« 20

FRAEI R IR R T L A5 AR N BB OG0 BE 1) R B O
FEHEIRLT]. thAedp B Rk, 2021,56(3) :458-463.
[ S TG N I R o s T o R B
LA A At PRI FT ()], P B 2E kR, 2022, 37 (15) .
80-83.
VEI A . HLAS A2 B s R R (T, B i
2020,65(6) :496-510.
AR TV, S L S Bk B B 4 LA N B P 2
R[] B2 R 5 TR, 2023, 23 (18): 7716~
7724.
Chu L, Chen H, Cheng P, et al. Identifying features
that enhance older adults’ acceptance of robots:a mixed
methods study[ ] ]. Gerontology,2019,65(4) :441-450.
Luo C, Yuan R, Mao B, et al. Technology acceptance of
socially assistive robots among older adults and the fac-
tors influencing it:a meta-analysis[J]. ] Appl Gerontol,
2024,43(2):115-128.
Radic M, Vosen A. Ethical, legal and social requirements
for assistive robots in healthcare: viewpoint of management
personnel in hospitals and nursing homes[]J]. Z Gerontol
Geriatr,2020,53(7) :630-636.
Papadopoulos 1, Wright S, Koulouglioti C, et al. Social-
ly assistive robots in health and social care: acceptance
and cultural factors. Results from an exploratory interna-
tional online survey[J]. Jpn J Nurs Sci, 2023, 20(2):
el2523.

(Rl HHFE

CRAE5 15 30

[9]

(10]

[11]

[12]

[13]

[14]

WL M. B AT S A YRR I R A AR A AR T
B K5 0 PR A3 A7 L)), 4 B2 2% AL 2023, 38 (9)
35-39.

ZNE S PR RED RN RS DO R AR N T
BERY R OF5ELT ], o E AR E B4, 2023,59(1) :38-43,
Gerge E K, Reddy P H. Can healthy diets, regular exer-
cise, and better lifestyle delay the progression of demen-
tia in elderly individuals? [J]. ] Alzheimers Dis,2019,72
(s1):S37-S58.

rh ] S A B B e R R DR S B2 e (i R R
e 2 VA R A BRE 5 B ) o T e K O R IR e ([ K B 4
PRI RS 2 58 o0 3 A iR B4R N AR5 F
TRUING R 92 B4R 7 - S G S L) ). b B 2R E A, 2023, 26
(16):1927-1937,1971.

B, ER0 400, 55, A2 T 1b D R B 19077 5 41 N Bk 421
WEFEHE L], 4P B2z 2% K, 2024, 39 (15) : 117-120.

I IR LT BT AR AR AT i 2k K s B
I+ LA ¥ T P B B & 48 AR F AT 8 B BILD]. sy

IR My IR B R 27 L 2021,

[17]

(18]

[19]

[20]

[21]

W PRIC . AR AR R SRR XU 1) 7 AiE S5 A B T By
K] YA T RHE.2023,13(25) :191-194,

rht g [ 45 e R R E 20307 R 49 22 [ EB/OL .
(2016-10-25)[2024-06-10]. https://www. gov. cn/zheng
ce/2016-10/25/content_5124174. htm.

SR X2 [ SO0, B HE A R T B 9 T R A
FALT. Wb E R, 2022,41(8) :684-689,700.

Y. JE T COM-B LAY [ 4 4z 3l & % 2 4F 18 1k
5 RE RIS AR A T IBURBE T (D], B4, b 1 2
#Bi,2022.

. A X EEANPIRER I 54 S RN ERTR
[DJ. &M 48 0l K2, 2011,

FETEN 25 TRk . 5. BE NS5 B Uk sh o Bl (g
B A G R AR RSO B R G R ()], b R A RS
558k ,2021,27(10) :1176-1189.

B, S SRS R SRS T B L AR D B IR
SRARIE S By TR B RE 1 (0], B 4E 2 4Rk, 2020, 40
(3):641-644.

R

R348



