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[ Abstract] Objective
applied to elderly falls,and to provide ideas for studies in this field. Methods

To analyze the research hotspots and trends in the field of artificial intelligence(AI)
The literature related to Al
applied to studies in falls in the elderly were searched in Web of Science and CNKI.Excel was used to ana-
A total of 515 English pub-

lications and 96 Chinese publications were obtained. The annual number of publications showed an accelera-

lyze the trend of publications,and CiteSpace to visualize the keywords.Results

ting growth.The research hotspots showed that Al has drawn much attention in fall prediction, detection
and prevention in the elderly.Conclusions In recent years,the research on Al applied to studies in falls in
the elderly has continued to increase, and the development of Al in this field in China lags behind that
abroad.In the future,the cooperation between nursing and Al can be deepened on the basis of grasping the
international hot spots,and the precise fall prevention and management strategies for the elderly can be
explored according to China’s conditions.
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support vector machines 2005 237 2005 2015
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impact 2011 183 2011 2014 —
ambient mtelligence 2012 285 2012 2018 —
data mining 2012 1.92 2012 2019 —
sensor 2013 219 2003 2018 —
elderly people 2014 264 2014 2020 —
accelerometer 2016 208 2016 2018 —
framework 2018 2.20 2018 2019 —
older people 2018 183 2018 2020 —
prediction 2019 191 2019 2020 p—
senior citizens 2020 427 2020 2021 —
convolutional neural networks 2020 195 2020 2021 —
wearable sensor 2020 182 2020 2021 —
internet of things 2021 2.14 2021 2023 —
transfer learning 2021 190 2021 2023 e

B2 B4 Al BT 25 ANBE R KRR EE

Keywords Year Strength Begin End 2013 - 2023

NB{F3 2013 101 2013 2016 .

BEE 2015 098 2015 2019 —
HERR 2016 073 2016 2018 —
BEEA 2019 075 2019 2021 —
HEEM 2020 152 2020 2023 —
HIZME 2020 090 2020 2021 —

3 ENAIEATRZEAREATXBIARAEE

3 itig

3.1 AXEH4H KX EBEHBEER, BN AL
N FH T2 A N B B S0 I R SO SR B S
2017 4F J 88 5 B b, 2017 — 2023 4F & SCHE4r 9
m R SCR Y 93.75%.93.00% . — 7 i, 2017 4EFR
& A — AR TR R R ALK i ok AT I
FE R B R R i 5 Oy — O T X — A S TR R
A I B AT 78 B 2400 H 25 3% KX AW A
ISR A S W] W S TR Ah R e R IR
] 32 AT A B K R 23 ), 7T e 5 3R R 2P
M, RIXERIERA KE LU E I EA ¢,
PR I N R 5 k8 E R B AS A R, LR
SR 7 ) R g i

3.2 Al £ % 5 A k58] 4733 69 A 7 K &

3.2.1  ZFAsBEFAN AL 7E % 4F AW 3 5 gy
THT ) AFF 5 45 v 38 A 4 S R 56 I T A AR, 1RU5 e
&4 NBEIE 0 28, LA il o AP A T T ds it . 81
AR EYE EEORIE T W O — R E SRR
F H, {0 si 5 R A 0 LBl P s R T SR IR
25 ) AL AR W A B Sk 1] B 4 1k 32
Bl ABAZ GE 0 Ge it 2% 5 W AE AL BRECHE b AP AE B G , AT
AT DL 4 0 o A A TRk 81 XU R R . Dormosh
AL T T A G AR A L R D S 45 G Bolasso Bk
A A DX A N SR ) 0 000 A Y g ¢ T S R A
AR MO BB s 2 R 2 AN 5 RhpiE . kA, R
[ 2235 e 8E 5 P HLAS % 2 7 A1 CHARLS %48

VRS T A DX AR N ) DTG, 00 A Y 45 7S Bk £
YR UV = S 7R e U= 2 N VIR TP S
KEEIRIE Y 55— 5, A 2 AT S B A
I - 0 B R AN A5 A SR DN 8 4% b 2D A AL
— P R AT S MRS B KU . H
T S5 56 i 5 5% i v S 6 38 A 5 1) AR TG BP0 e e O
FLTE WA 4 AR B i A o B Ak X AR
NPT AR sk, SR FR T R T AT SR s A AT
BRAB U A SR D . MR T A T BRI SR B
IR AT SR B A A AT Bk T LR 3 2
WA HAEHE S AR O 2 A A I PR
A DX B85 1 B A5 DXL B A 4 116 1 v i A SR AT
PO AL INIAYI S AN DN 3 S 8= N e AN
ERABN T ) AR T POR M R OCE 2, k. K
Il 07 6 ik [ R 2 6 ol % % T o IR o A Ik
{0 T P O 5 B AR T AT RE TR RE L9 KAEA
3R BE AR v T R RE A AR L DL e 00 A S A
B EPNE 218 St S P TR -9 0]
R0 AT A B 6 T LA 3 A [ i P 4 B S ke v

03 FH A
3.2.2 ZFAzkpem BB R H KRR

N KA AR I R B TR0 5 b T TS DR A ke B D
SR A3 451 407 kb S T o e SRR I ) T PR S B
AT A M AR R G . 2
TEB , T2 1 2% 45 A B AL AR AR L SR R R R
JE 2 2 SR T S AR BRI AT R T U R
92. 0% & 99.9 % AN, ML F ik 55 5 51 B o
B RS E HON B B AN A 2 A R
o] B ) 3 B TR T A A, A S AN RS ) o
N 98. 5%, HI— T AR R 2 i X R gl i IR
B A I T AL AG T Bk 481 % 4E . 10 Clemente
S0 Hb AR IR Bh VR SR R0 R A bR iR S ) BB 4
A S ) ML S B AG T oA R AA F 95.14 %,
R A AR 22 IR T [ 52 3 O M Ak B 0, B A2 T
TR R T A Y O R i AN
% BT [ 5 07 B A e e S R R R A R A B
Shy B BRI Hp B e T R O iR A 2 ok
NP . T RIE Dy vk YA A — s b, A
B IR R 2R E R R FRIE AR T
5 EAN R RN AENIE R T —FM ok i
B A S ETFRA RS ECU
PRANA— DT VRGN T Ak 1R R
KEEDIRESI LT 5 T A5 B AT B S 3xT B2 Be
FEIX TR AU AN 7] S PRIR 5 2 N k480 s T, T 4
o G R A A, B OB R R A 5 1 AN
RUFSR. B, 38 1 2% 25 R 78 40 3R 2% 3k 451 XU A



. 64

ZEFAPH 2024 4F 4 F,41(4)

FOAR A J5 AN ALCEE GV Qn o] 412 5 W] 28 33 A% Y AT IS
P KRS B ] B 2R A T AR G bl a2 ) SR A
25 Ml 2 kARG DU R g i T IS B 2
St D3O TR LS S HOE h T O DGR AR B
BE A SRS ESRAA M RARS SR
Gt ik 7 DL DR B R I S i R S G il PR 4 B
SR
3.2.3 EHHFABIE BT, 2RA I NG
B BU7E & 4R N BB T i B IR A 2. Mlde N4 B)
T LA B2 AR Y 2 o T B A5 PR A R Bl
1B, AR R BB ING TR KR
ik AT S 3N S fih 8 B R G 8 ) B 171 K L 0 I 4
RBE AT N . Bevilacqua ST 195 44 % 4F
M4 AREE TR 3 W, — AL ZAE G R EIRIT . 0
SN SEHE 3Z 30 min fF S8 BR B IR 9T . BN HE
20 min A [\ R 40 £ By AL 2% N5 B IG I7 . B 7R AL
BLAF N B FE 007 ROR DT B3 20 28 L BRI Ik £
RS o 53— TR 22 S e AR e S8 35 vh 1 A7 1% B B X
HEGR 56 UE B, ML Nl B 20 S IR 45 & W BT 1
TAE GBI SR, B FPL & A 23 800G Hlas A LA
A G R R 28 AR Y P A, HLAS A5 1k 38 2 1Y [R] )
EENBEIRES Y, B RECAE X TSR
YIRS N B i BIF 580 AH 3 R & B0 L0 1
HEBD TR, ALER A B T AT R AR ] R A R B
T8, 90 W 45 3 i G2 A 4 38N B ik, 3R 3R
22 A S A 2 I X L v g A 4 AR L A
S5 R T AR R G AR N R R LA PR RE
PETHF PRSI R e Ak D A B BN B AR
W I R A - Ak i o i Bl AL G BRI 9 A5G IE ML 7 N A
By 1B 1k 8 48] i A A5k
3.3 AL J£ 2 5 A Bk 18] A7 3R 09 K R it A2 BB R AL A
TR 2 PR PR % R A 7E S AR N I 18] 41 e 1 &
St RN WA B B, 2017 4 2Z R A W iR B B
] MG ) T A% 6 3 3 ] i L 45 5 A% B 48 4 3R
B0 B A s R Ge ok Rl AR Bl R 5 Z K3
AHIE] . 2017 4F 28 A 02 il & J B Bt [ 5 0 e )
DAk B A5 P 28 I 2, LT 1y 1] S ) 0 3000 4650 Bl 4R 2%
() 100 3 ] L Ol s 3 N ) Sk 0 A 0 0 5, [ Ak
H 2021 4 DLk — B LAY B X FLE % 2 2]y BF 98 %
Lo YRS AT #2008 68 IR 85 AN AL AT L4 1
W | 3% 8 b W P L 55 B A 4 AR A e AR XL
5 A NHE IR T LA R 4 BN BLJE e L t
AL TE B 2 2 R AT 4 8k Y TR RS B BT 408 1)
5 ] o IR AR AT Sl O i e S AR R 1
PRIME B B A7 A ST i B IR AN 2. RIENE W
7 TR AR AT A ) T AR A I A Y . BB B AE A

H i Al ™ 0 28 SO L 4 B DY Bk
AU SR I o 0 AR PR AR TR B S
AT U & A B IR T3 TR B R 51T 5%
A AEAAL AT S AR BERR ST A B TR B E A
I E AU PRI T O 2 A N HORG o Bk 420 1T )y 5 A P
SR o DT AT 2050 e AR R AR A A 0 RO R 2R %
AR B L R R R AL .

4 Ihg

AM5¢is H CiteSpace 737 T Web of Sci-
ence A% B i 5 v TR R0 R0 HR AR N BR8] A AT
JO7 BRI 5 B4 R DG SRR T I 0 00 M Jre I T T 4 Y B
FER R g T R AAZ I AT 7R 32 808 1 1 H
Lot 8 ARSIy S A 4 . A5 BF 5 AN AL B
T R0 T A I ) A e R R A S T AR I A
SN DIV e X B DN A SN = MU B N
WU A3 I R S 12 [R) I J B S A 5 VA AT R T %
N SEPRAOCR s ] #E— B IR R AT R BY T BifE 2
RN I P B AR AT A Ry HG BB 1 7 45 A B 4
HERRE A T R

[ &% k]

[1] COLLABORATORS G D A 1.Global, regional, and national inci-
dence, prevalence,and years lived with disability for 354 diseases
and injuries for 195 countries and territories, 1990 —2017:a sys-
tematic analysis for the global burden of disease study 2017[]J].
Lancet,2018,392(10159) :1789-1858.

[2] ZHU H,HU K,LIU S,et al.Systematic causality mapping of factors
leading to accidental falls of older adults[ J/OL7].[2023-12-01]. ht-
tps://www.ncbi. nlm. nih. gov/ pme/articles/ PMC9461379/.DOI.: 10.
1016/} puhip.2020.100045,

[3] MEKKODATHIL A,EL-MENYAR A,KANBAR A, et al.Epi-
demiological and clinical characteristics of fall-related injuries:
a retrospective study[ J/OLJ].[2023-12-01 ], https://www. ncbi.
nlm. nih. gov/pmec/articles/PMC7388431/.DOI1:10.1186/s12889-
020-09268-2.

[4] CHEW H S J.ACHANANUPARP P.Perceptions and needs of
artificial intelligence in health care to increase adoption: scoping
review[ J/OLJ.[2023-12-01]. https://www. ncbi. nlm. nih. gov/
pmec/articles/PMC8800095/.DOI1:10.2196/32939.

[5] RANKA S,REDDY M., NOHERIA A. Artificial intelligence in
cardiovascular medicine[ J]. Curr Opin Cardiol, 2021,36 (1) ; 26-
35.

(67 M a M. 3 T 56 B 1) 2R 28 19 4018 A 4R J2 IR O R 2 1 s i e T o
(I 5B ,2016,34(4) :59-61.

[7] W BRE, EAETE, 2 A, 45 i A% i R B BF 9 0% SCilk i o 2 e
BT RAL AT [T ] A Tk ZE 90 44 265 . 2022, 39(6) 1 64-67.

[8] W PR, £ P, 4 A7, 55,36 T CiteSpace & 41 s fili & 3 BEAJF
FEPR AT IR e R ARG 2 B () B 4 B, 2023, 40(9) £ 26-
30.

L9 e AR SE AN rh e AR 55 B 06 T B & B — 0 T80 g
I AR ) 38 0 [S/OL].[2023-12-01]. https: //www. gov. cn/



R

April 2024,41(4)
Mil Nurs

e 65

zhengce/content/2017-07/20/content_5211996. htm.

[10JDORMOSH N,SCHUT M C,HEYMANS M W, et al.Develop-
ment and internal validation of a risk prediction model for falls
among older people using primary care electronic health records
[J1.J Gerontol A Biol Sci Med Sci,2022,77(7) :1438-1445.

[11]JCHEN X,HE L,SHI K,et al.Interpretable machine learning for
fall prediction among older adults in China[J].Am J Prev Med,
2023,65(4):579-586.

[12]LU L,ZHANG ],XIE Y,et al. Wearable health devices in health
care:narrative systematic review[ J/OL].[2023-12-01]. https://
www. ncbi, nlm. nih. gov/pmc/articles/PMC7683248/. DOI: 10.
2196/18907.

[13JULLRICH M,ROTH N,KUDERLE A,et al.Fall risk prediction
in Parkinson’s disease using real-world inertial sensor gait data
[J].IEEE ] Biomed Health Inform,2023,27(1) :319-328.

[14]JGANGWANI R,DUSANE S,WANG S, et al.Slip-fall predictors
in community-dwelling, ambulatory stroke survivors: a cross-
sectional study[J7]. J Neurol Phys Ther,2020,44(4) ;248-255.

[15]JLOCKHART T E,SOANGRA R, YOON H,et al.Prediction of fall
risk among community-dwelling older adults using a wearable system
[J/OL].[2023-12-01 J. https://www. ncbi. nlm. nih. gov/pmc/arti-
cles/PM(C8545936/.DOI:10.1038/541598-021-00458-5.

[16 JHUSSAIN F, HUSSAIN F, EHATISHAM-UL-HAQ M. et al.
Activity-aware fall detection and recognition based on wearable
sensors[ J J.IEEE Sens J,2019,19(12):4528-4536.

[17JMSAAD S, CORMIER G, CARRAULT G. Detecting falls and
estimation of daily habits with depth images using machine
learning algorithms[J]. Annu Int Conf IEEE Eng Med Biol Soc,
2020(2020) :2163-2166.

[18]BEYRAMI S M G, GHADERYAN P. A robust, cost-effective
and non-invasive computer-aided method for diagnosis three
types of neurodegenerative diseases with gait signal analysis
Pubmed [ J/OL]. [ 2023-12-01]. DOI; 10. 1016/j. measurement.
2020. 107579, https://www. sciencedirect. com/science/article/
pii/S0263224120301160.

[19]JTUNCA C,SALUR G.ERSOY C.Deep learning for fall risk
assessment with inertial sensors: utilizing domain knowledge in
spatio-temporal gait parameters[J].IEEE ] Biomed Health In-
form,2020,24(7):1994-2005.

[20]LEE Y.POKHAREL S.MUSLIM A A.et al. Experimental study:
deep learning-based fall monitoring among older adults with
skin-wearable electronics [ J/OLJ. [ 2023-12-01 ]. https://www.
ncbi. nlm. nih. gov/pmec/articles/PMC10140987/. DOI: 10. 3390/
$23083983.

[21]JCLEMENTE J,LI F, VALERO M, et al.Smart seismic sensing
for indoor fall detection, location, and notification [ J ]. IEEE
J Biomed Health Inform,2020,24(2) :524-532.

[22]JESPINOSA R,PONCE H,GUTIERREZ S, et al. A vision-based

approach for fall detection using multiple cameras and convolu-

tional neural networks:a case study using the UP-Fall detection
dataset[ J/OLJ.[2023-12-01]. https://www. sciencedirect. com/
science/article/pii/S0010482519303816. DOI: 10. 1016/j. comp-
biomed.2019.103520.

[23]JUSMANI S,SABOOR A,HARIS M, et al.Latest research trends
in fall detection and prevention using machine learning:a system-
atic review [ J/OLJ.[2023-12-01 ]. https://www. ncbi. nlm. nih.
gov/pme/articles/PMC8347190/.DO1:10.3390/s21155134.

[24 VR PRIR TR & 7 2N = 9 A BB R I 3R 48 19 7 ik S 3D .
R AT« MR K 2%, 2023,

[25JWERNER C,ULLRICH P,GERAVAND M,et al. A systematic
review of study results reported for the evaluation of robotic
rollators from the perspective of users[]].Disabil Rehabil Assist
Technol,2018,13(1) :31-39.

[26]JZIKEREYA T,SHI K,CHEN W.Goal-directed and habitual con-
trol:from circuits and functions to exercise-induced neuroplastic-
ity targets for the treatment of Parkinson’s disease [ J/OL].
[2023-12-01 ]. https://www. ncbi. nlm. nih. gov/pmc/articles/
PMC10597699/.DOI1:10.3389/fneur.2023.1254447.

[27]BEVILACQUA R.,MARANESI E.Di ROSA M, et al.Rehabili-
tation of older people with Parkinson’s disease: an innovative
protocol for RCT study to evaluate the potential of robotic-based
technologies[ J/OLJ.[2023-12-01 ]. https://www. ncbi. nlm. nih.
gov/pmc/articles/PMC7222584/. DOI: 10. 1186/512883-020-017
59-4.

[28]JCONZA C,NEGRINI F, DI MATTEO B, et al. Robot-assisted
gait training in patients with multiple sclerosis: a randomized
controlled crossover trial [ J/OLJ.[2023-12-01]. https://www.
ncbi. nlm. nih. gov/pmc/articles/PMC8306232/. DOI: 10. 3390/
medicina57070713.

[29]JSAM R Y, LAU Y F P, LAU Y, et al. Types, functions and
mechanisms of robot-assisted intervention for fall prevention:
a systematic scoping review [ J/OL]. [ 2023-12-01 J. https://
www.sciencedirect.com/science/article/pii/S01674943230019547
via % 3Dihub.DO1:10.1016/j.archger.2023.105117.

(30 BRI A , HIFR PR L TF 5. 97 SR 1) 20 21 A i R L 2 N & R IR [T .
fus TR, 2022,43(12) :75-86.

[31]JALFAYEZ F.,BHATIA KHAN S.IoT-blockchain empowered
Trinet : optimized fall detection system for elderly safety[J/OL].
[2023-12-01 J. https://www. ncbi. nlm. nih. gov/pmc/articles/
PMC10552752/.D0O1:10.3389/fbioe.2023.1257676.

[32]LI W, HACID H, ALMAZROUEI E, et al. A comprehensive
review and a taxonomy of edge machine learning:requirements,
paradigms.and techniques[J].A1,2023.,4(3) :729-786.

[33JMARAY N.NGU A H,NI J, et al. Transfer learning on small
datasets for improved fall detection [ J/OL ]. [ 2023-12-01 J.
https://www. ncbi. nlm. nih. gov/pmc/articles/PMC9919743/.
DOI1:10.3390/s23031105.

AR 3 4t B - E il el



