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Construction and application of a wearable device combined with an Al-based early

warning home management mini-program for COPD patients Ju Kuanxin, Zhang Ying-
hui, Yin Xuxiao, Pang Xiling, Jia Weihua, Xie Liping, Yang Jian, Si Xia, Zhang Liyu, Wen Jingjing, Liu
Yan, Wu Yanping. Nursing School of Shanxi Medical University, Taiyuan 030008, China

Abstract: Objective To investigate the effectiveness of a wearable device combined with an Al-based early warning home manage-
ment mini-program in patients with chronic obstructive pulmonary disease (COPD), and to provide practical evidence for intelli-
gent management of chronic diseases. Methods A total of 128 patients with stable COPD were randomly assigned to either a control
group or an observation group, with 64 in each. The control group was given conventional COPD care, while the observation group
additionally received home management intervention using the Al-based early warning mini-program integrated with wearable de-
vices over a 10-month period. Before and after the intervention. all patients were assessed using the COPD Assessment Test
(CAT), the COPD Self-Management Scale, and the 36-Item Short Form Health Survey (SF-36). The number of acute exacerba-
tions was also recorded. Results After the intervention, the observation group had significantly lower CAT scores, whereas signifi-
cantly higher scores for self-management ability and quality of life. compared with the control group (all P<0. 05). The frequency
of acute exacerbations in the observation group was significantly lower than that in the control group (P <C0. 05). Conclusion The
application of a wearable device combined with an Al-based early warning home management mini-program can effectively control
disease progression, and enhance patients’ self~-management ability and quality of life.

Keywords: chronic obstructive pulmonary disease; home management; wearable device; self-management; remote monito-

ring; Al early warning; quality of life; smart nursing care

18 P BH 2€ 4 il 2 9% (Chronic Obstructive Pulmo- nary Disease, COPD)J& LA #5221 R i 52 IR 0 4% 0 ¢
TIF R 18 P IR W 28 B 05 » < T 2 PR S i o s
fE# . 1. Illﬁ@ff*ﬁ%*ﬁ@%ﬁ(l[lﬁ iU%’:;OSf)OOé%);Z.%( I Hﬁi%%@ﬂjﬁf@ﬁﬂ?ﬂ;ﬁ\ Arxﬂj:”&”ﬁ’ﬁ uvﬁ‘%i_
bk - o HJM% e 2, I‘H”w ru*wjmz ﬁﬁmr&
. ¢ . ) SRS 5 i 5 95 38 193 R AR 55 I A0 T 0 FE T R
WAEMEE KA 2, hlbicuzyh@126. com s o L] e
LS80 o 2, B A 32, R AR 470 37 KL 648460832 @ qa. ZE @(“OPD‘%‘%gngP%EﬁﬁS"H&B
com FREE 189 Hooh = L0l 2 K5, S8R R P R X
BT P [ 4 R 22 20 e e 2 S A A ol e Dok b TR o JAAE R EIRTT A X COPD M # T 1 4F
H Cikws202505); 1L 76 & BF #6 o me oF 5c & o g WPSBAMERME 1.5 K, 35. 4 N 7EIE 1 4£ 4 COPD 2
(202404030401002) PEANTE 2 W B DL BV R R St A, N,
R 2026 — 02 — 02 #&[A1 : 2026 — 04 — 15 oAl Ja R A A <A Ry b L, DIk I 45 RE B R




o« 12

COPD JE Z B AL T S 430 ml ook A% 4 4 # 0
M AHBUAE T H R R T R ml 8o R REHME T8
S R BE 2R TR R TR RS . BB I R
I UE L X LA FOORS o A BT R, R AR A
IR B B B 5 R e B R Z 2= BHL i & AT fil
R R HINFR Y R A T R R R A S R R L
F LAl R G A PR AR HE B R AR R T VR b AR R S K
i .
1 #EREFE

1.1 —MER 2024 4F 1—12 F RN (4
A A7 BR A &) LB B 5 Al OE R 2 BHIOIR 1
COPD FE M BB Mo 0 4. BEA Al AR 4 31
%:/A\ﬁ:??] :772:2(2‘1:2 +Z;9)202/52’&%m{m“ﬁ%
a=0.05,8=0.20, K B A 1 —p=0.80,7,, =
1.96.7,=0. 842; 3 F COPD H Ik (COPD
Assessment Test, CAT) P E i, g0 A 20 i BB
HHATHOR B (P4 10 D155 6 =1. 95,0 =
1. 00, 3BT 60 . AL BE U ETE R 5% . BkE
ARy 128 1, AN A KR IE : OFF A 12 1 BH € 1 il
IR TE I (2021 4E BT /RO ) 2 I b . GOLD
2~4 FWRREM Qi 1 F A MERE<2 ;O
H A A58 5 MR G 7 s @ H A& 8 i T LAl

Journal of Nursing Science Aug. 2026 Vol. 41 No. 15

AE S (B K @ AT th B4 BER & 28 T 1 © B
SRR EFE NGRS, HERsE. OF ™ &
T3 Wt 77 B X i 3h Ty AR R A Can BB ARRE ) L e ik
Bt A Ui it s © A RS il  CUDRS #4249 A
T RE A s PRI s QI AT F0 LB A
BEINBEA A (AL S5 NYHA 2302 11~ IV 2% T 6
ERRAERD s @i 3 4~ H Wk R 200 WUBIBE | i <
el COPD 2t ERe . MEindE. OiFEL: 3 d &
DL L ) Wi 3T fL S 3wk o A4 W 34 5 s O fUfE Bl
Br,oki#s: 3 d MU B RBEMGERB T E; OB FHLEK
J& SRR Y @ ik B AT Bk 2R U CRE D AR Bk
Mt 2 B s @& MR E S E WA, 32 SPSS
PR B BEMLIT B I G 08, 0 3% LSk HLI T 4% 5
PEED, HAS SR RRE . BE A B
[] 5% J5 T 4 5 » BB AIL B0 PR 8 N B3 4% 0 B 0T 15
B A5 BN BEHLE T R AT £y e 2 0 A, 18 50 i
BN, BEE IR, TR TS 3 i) X R TR 4
i, BT 2 5. A7 Vo s B A 0 I 3 121 ) O IR 2
60 fl, 4l 61 )., P4l — MR b, WL 1.
AT 5 3 2 R SRV Ak (AR D) B 2 L PR B AR B 2
GUSSTHE ACH 7 (K202523) 5, M % B 1% [H
P U

F1 WE—MEAMLE
) 4 531 (5D A GOLD 44 (5D s i BMI
20 51 s N - g X
L2 0 (%, x=£s) 1 % Il 2% V2 (E.x*s) (kg/m”,x*£s)
Xt HE 21 60 27 33 62.62+9.23 24 26 10 13.3246.61 21.13+2.25
WL 2] 61 30 31 62.2149.15 22 28 11 13.21+6.53 21.31+2.35
Giit X*=0.212 t=0.243 Z=—0.421 t=0.097 t=0. 440
P 0. 645 0.808 0.673 0.923 0.661
1.2 FA*E Bl U7 L fER R SE B T T T AR, B R R e A BAaE AT

X IR ALK H LA B . OMEREECHE - ABE s KK
PR NG T, 45 JROT i 1 AR R @ IR L 4
R 40~60 min, AR 50 R T 2595 5 I
GIrkE, ORGSR ELETHIFIT
M VP i S5 e LI 5 (A H 2 0K, B IR 15~ 20
min) S HOE R 2 S AR D RE SR MR (B H 2 3K, IR
20~30 min) , QFEVIE B 7 BEVT B T B IS
LRLVIAHABAA 6 A A AT Rl D7, 1 8
TS AL S AP B SR . WL 2 A ML B B R Al LA
HEAT FIUE i 5 BUNTR L A AT o B A S
S TR 10 A H BRI
1.2.1 HEZFMHREAMR HREEEEL.4
AP T N8R B A 2 N R A
M 2 NBEDTEEAE 2 N BED Ik 2 NV IT &
TR 1 ARIBTFE B . R0 b B 5 AR DL B
W R G 12T s i L2 5, Hol ik COPD L
WERLIII L EZ., P ERASTEFEFEAN
GEUR LG U0 P 5 4 S P BN B v

r A A A S IR R, R B AR T I R LA E L[
AR . 18k e A B A Chy I AT B D 7 A A
BNISTT De SRR 0, 58 AT T0 3 26 (10 FR 3 s 42 )
B W MRS TT O 2 R T (F 5 o Ak R
HEE A EE B COPD AR & S0 i 8 XUBS: - I 2
2, PR B AR A A B R R L B RS R
BUEM R, ER/N BRI S S ERAESIIL &S
IR SV R BE R S AR R AR,
[F Ao F J fat B 20 A T4 . B U7 AT BA R < B 2k + 4
TR, A A B 20~ 25 ] ER . BT I AR LU
TR BRI 3B X AT T 55 SR IT R A X
FERS ; BT L 0 37 B 0 £k B, A & R W
Bl 50 kAR B X B TUE (S S SR T SR R
P i AL RCE 0 R SR R VR SR IR RO,
K TR 320 7 AL T e 508 /N 7 1 3 R 4
P B 2 L T RE O Ak B R A 3 O AR R Ak
BV AREBTT.

1.2.2 AITEEXREE/NEFFE /NEFHT



PR ZRE 2026 4F 8 A 41 B 15 1

5% W BA 4 61 30 B2 = R F & i &4 8 “COPD+ J& K
BHY, NP R )RR, DE Y B
(Internet of Medical Things, loMT)""" 2k 5 B Rl ,
W s B2 Ol 55 k55 2 B A7 66 )2 19 B TR iz
S E0 AT W 548 B L BE R L = Ko B
FIEE S Bl S AR ER, O=248H., FEHP
ZEH ) /NFE Y 3 1 A% S N U . Web 48 B G & R
BEFEM . B COPD B #H KJg MEP AN R EZR
vitg AT SR S A £ H A R T A i R R R T
R, 155 IR 52 . AT BB e P B 2487 HE 1l
IRECHE I 25 /) K 8 92 42 W 4% (Long Short-Term
Memory. LSTM) HL# 2% > #8148 n) [ 3 % 45
A A AL K2 E R & A R O AT o S i A r ) A
AV R BE L IS I T K B O A AR A R
TR BCE AR % B E R B 2 R N P A
F A B S BRI I A S O g A R ) —
ARG 5EHE ., ERIRAHZ . PR E LR
B 56 G2 A7 it A ) A AR AR A BEARCHE | 45 A
b8 B B BCAE 25 40 Ak SO L I a2 1 03 RS HIL
T B B0 22 4 S T S M L B 2O B R4 —
REsrAr — W& T W —REM — ERDBFEN
COPD REEHMAAIK R, @ = KRZ LB, Al
T AR e, 2 I AR A B <C0. 90 FEVI1 B L4 T
B =10 U 45 2 ) {1 8% fioh 2 5 L 2R 6 ) 3h o0 2
R TS DL B T B R AR A IR R K, b R T
MR BREGFRERS R EEERERELS
B 7 7 = B sl o o I A BB s B B DL SRS
WET T, JE A4S AL H L o 2GR R L 1 AL il
HE MER H G IC R RE, L R R R REE W
MR, P ERARYGTER. RGEENLIE
HHCFRAERERE, RTTREE AT E P
3 R G B FH GOLD J3 4 i 3% 0% 88 7 1 L R g
Y22 15 % B 20N 25 T &35 M ; 3 v —
AL HREAR VR E Kas s BB, RS A Sk A i
. PR AR SRR 2R i U ) i iR
LR 55 . o E B 10 B 3 T AR A48 e A B s AR
P AR (a) 32 . [R] IR /N A2 e i ok B 0y 36 HE | 250 4 it
B 5 R PR R R BB A A B R T B RS K
BE2A M BEOR

1.2.3 AIFHEEBESAITMEEREREENMNEFN
MR HBERTh fB F A A ] 28 8 A (nl R A I
SR RN R (IR R A R I R L K P R . 18 e A B
-k T T T R /N P 14 8 SR ik RV vk
S R A 1 YR I AR AR AR | IR
BN 1 AN (15 SO €S R U 97 R € )l W (WA N 95 N 7
PNRENE A ERAER., BIREZFE T FEVI,
FEV1/FVC 845 F 8 LA 2 /NREJF, X8 bn 5 0 &
(1 FEV1 834 TH>10%) . 1F 24 h i 3 1%
BNERFATELIES . LEMEBRIT TR, E

. 13 -

W 2 R BE SRUIT A 25 9 R I T BB R S R A
P, AT ZR b Bl s 0 R A B B A B AT
1.3 EMAE OCAT ¥4 8 I, 045 My jof 72
B REWKFR T B MR L 32 COPD S0 & BN 1 2 59
AR TERE I e SRR A, BRI 1~5 4, B4 8~
40 43 5 43 B8 W) B RE R B . T AT L TR
6 A T 10 A H S#EATIPE. @ %5 S E K
Bl 10 M HNEE S WINELZ AR, 2%
A E AR 1S B N2 B 2 M i R 12 TR F5 (2021
AEABTT RO OM L BT B AR 3/ Bk 0 IR/ K R A
I7 I IR U B RE IR AP k. O R A RAT HLEE 1
ARG B R A IRE BLAE S R COPD H R4 B
H# £ (COPD Self-Management Scale, CSMS)"™ 317
TEAR LR R 4 DY ORI AR 6 N H  HZ
BTH 6 ANAH GERER S MAH HEEHR S A&
H)dt 28 M4 H . M Likert 5 RIF . “I%AH "=
143,27 =5 4y, 4 B AL IE b4y . B
28~140 43,1540 = FRon A IR BB RO . X i
FA Y Cronbach's « 2EL N 0.82~0.89, A KK
R fd R A A 36 I fE % (36-Item Short Form
Health Survey, SF-36)""% 34 , 1% fiF 6 £0 & 4= B I
Al R FIRE AR AR R R B S AT
AE IF B IPUBE RS b A B 8 4 i, A 4 AR o B A
S 0~100 43, 45 43 4 5 R AR TG LR AT . Bl 8
NYEEREYE. THET. T 10 NMAR. H
25— YA 18 P A B R AT A . X So e R
JEE AR ) R 3 R — X — iR O 2RI A B
1.4 ZitEAE R SPSS23. 0 #4471 5 4 43
Br. Tt BEORHIR N IEZS 5310 DL (& ) 3R L 4[] LA
K ST B A ¢ G 56 I BRI R Y T 25 4 T s S RO
EBDALL M (P, Prs) R, 40 R T Wil-
coxon FRAFIKEL . TR LIS 7R L 4 8] B R
X7 K5, KRk HE «=0.05,
2 #R
2.1 WMAFHWEE CATIES R 10 A RNKRFRAME
mEREHLLEE WE 2.

k2 WMATWEIGE CATIES R 104 AR

RRA%mERMILE

CAT ¥4 (4. T 5 EYiER

A e Fme A FRI0AA [KMP, P
XTHRZH 60 25.34+6.58 23.8946.12 20.76+5.98 1(0,2)
WEEH 61  25.68+6.35 18.92+5.76 14.35+4.89 000,1)

t/7Z 0.055 7.922 13.555 —2.725

P 0.943 <0.001 <<0.001 <20.001

TE: P4l CAT 48 HEHE, Fyypy = 410366, Fyppy =2 484, 171, F 4 =
612. 416, P<<0.001,

2.2 MATHHERRARERENREFRET
SLbE k3,



o 14 -

x3 RATRNERHREREEENREFTRETSLR

Syr.x s
wwl b B A TR L AE A T
: R T3 10 A~ H Rl T3 10 A~ A

XTHRAL 60 32.114£3.60 40.72+3.61 67.21£3.80 67.28+3.80
WL 61 32.3643.53 56.3342.76 67.62+£3.75 72.16+£2.15
t 0.375 26.704 0.598 8.671
P 0.709 <<0. 001 0.551 <20. 001

3 it

3.1 TFHESEHEAAIMEREREE N EFAN
AEmEEER, AL 2EMERE COPD &tk
T B S B0 T BE R RT3 B L 2R T S5 Ak ) DG A
P2 1 & A 2 5 0 15 8 AU A0 T TAE 3% %5 1) A
S R T R o B L AT T R N A SR 4 I
AR | P IR 01 R S LA b L R AR
12 118 N2 AR 2% e I T et A5 R UL IR L 2E AT 22 R A
FlG A BT S AR T B — F6 b W L R SRS o A R A
INERTHIE S . 5T B0 GO0 3T /9 22 5 4k 1 5k
W 3E— 2B g T TR I B U S e 4
R TR B S R v R U [ 2 Ak AR &
P 3 A A O AR B X B S R BE AR 30 min Y 5E AR
VLA [0]92 55 FH 2 IR sk o i 1 DA B D Bl i R Ry 2
P, AR R YR, TG WEA CAT Wi
W E AR T AT R AL CAL I, B E) B A AN B P <
0.05), ZME T AT S2HT W I AR 3 IR | 3905 g 17
A Ak KN JE R B TR T L O R R
W GHIEHFFE L A, ML 10 A W&tk
S B 2 DT IR (P <<0. 05) , JiE 32 1% 6 1E Filt
e 5 TR 2 RE AT R A

3.2 AFHESHBEAAMEREREE N EFAN
AARESEENBEREESESN ARETHEIAL
J& COPD BRI B AR ER | E /MY, h 5
3 R A7 A A L ol = R R 8 o O
R LA e R A B SR AT g Y
W& SRR S S0 BB R R L AL S
T AREEIRAE N S S L. RS R S
I SR 4 i 0 A S A LA A, 28 /IR AR s B
If K T DL SR 2l e i AR A B A B AR B
Mk s 20 Ryl o, B By EAE S 14
IR . B ZGAON I AN R A 2
7] R, /N B P AR FE 1 5 S0 T OB S 2 4R
GOLD 43 g P it X &2 46 5 S5 D g f 4 B 2R A
oA 305 L 254 18 PR 4 B P b — X — B AR 5511 L Bl
D AT BN AR H 2R 35 B A S B0 1) 32 IR 45 4L 2 1 =
P AF W 4 B e T AR e R — TT 007 Y JRy BR A
LA AT Ko 1) S K 7 A R AR DR B A B 0% 4k
P, APPSR BoR, WA T HiF COPD A k4

Journal of Nursing Science Aug. 2026 Vol. 41 No. 15

RSO B TR IR (P <<0. 05) . AU s T

A 4 B RE

3.3 AIFHEEHGAINMERXEE N EFAMN

AR ERENETRE AR RER WEH

TH10 A A AR B I W TR IR (P <

0.05), RUI A FHROIZ A A Al IUE S K G BN 7

1 I FH BE 3 AR AR TR . COPD AR 18 4 07 1

RGN IR 8 T 1 2 R AR TR R

AR TR R IR AT T A TR AR R Y

Al COPD J& < 48 B P 1Y 32 229 A, B 450 ) S8 35 1Y)

FHZG A NE IEAR 17 F W D0 RE g K 2P n i 500 i

RO T B R AR R R R AR S

Py AT 1008 5 584 BIUNER I o ARG AT o R A S

BEXS COPD fE 3% W W 1 48 | il 48 16 F1 R 45 A4 B4 A

(SIS B AS W L3l 3 AT SRS MER S TR AR W 15

5 I B I I ) I 2 A R S A BN R O BB AR

ASMEA Y T T I TP B S B ) — 2 R T —

PEALTE 5700 PR XL JE B 3 TR S K 5 b RE AR 2k

AT 1Y £ e 4R T, 8 2D 4R e A Y A 0 4

RE AT T AN K ARE R EIR S 4T

W T ESE KA B R R %, 2 COPD & # 1Y 1

S AR TR A AT R T &R

4 Hie
ARWRGEIF K1) AT FUE J5 5248 B/INR e AR A

R Re U A AL SRR T — A B WP 3R A B, W]

2 BEAR 2P i E R Bk, B A COPD 3 i | FR 4

PRRE ). AR TR A . AR OF SO RSN A N T

BESR e IF 97 RAEA &, DT 42 T Hb 39 30F A 8501

FIAHEE

5% k.

[1] Lareau S C, Fahy B, Meek P, et al. Chronic Obstructive
Pulmonary Disease (COPD)[J]. Am J Respir Crit Care
Med,2019,199(1) : P1-P2.

[2] Pauwels R A, Rabe K F. Burden and clinical features of
chronic obstructive pulmonary disease (COPD)[J]. Lan-
cet,2004,364(9434) :613-620.

[3] Viegi G, Scognamiglio A, Baldacci S, et al. Epidemiolo-
gy of chronic obstructive pulmonary disease (COPD)
[J]. Respiration,2001,68(1) :14-19.

[4] Cohen B H, Ball Jr W C, Brashears S, et al. Risk fac-
tors in chronic obstructive pulmonary disease (COPD)
[J]. Am J Epidemiol,1977,105(3) :223-232.

(5] ARFHFE, W0 AE . 05 BH A 28 25 Ja 5 A o] A M e 52 )11 2
[J]. B2 415 ,2024(9) :82-83.

(6] B, T4k, B2, 5. Z4F COPD & 3 Fa %
BRI R Hr )], 3 24 iR, 2022, 37(3) : 88~
92.

(70 SRRUT AT P, 2 487, S5 08 BH 26 P il 8 5 |8 3 A



PR ZRE 2026 4F 8 A 41 B 15 1

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

TEMIPR K HEZmERFRLI] PEESFES,
2012,15(10):1120-1123.

Chen X, Wen N, Liu J, et al. Self-management and COPD:;
a qualitative study to explore the perceived barriers and
recommendations to improve COPD management using
the Information-Motivation-Behavioral skills model[ ] ].
NP]J Prim Care Respir Med,2025,35(1) :34.

H TS BRIE D, E AR, 45 b E I AE X COPD AR 2tk
T AR OC B R IR A LT ], AR e 5 2 L 2017, 21
(2):110-113,122.

PR LH R R LK AFL BT G O 5 0T IR e R
A AR A 08 P B 2 I s AR e s L .
YRS AR 2025,41(24) : 1866-1873.

Chen Q, Wu X, Huang Y, et al. Internet of Things-
based home respiratory muscle training for patients with
chronic obstructive pulmonary disease: a randomized
clinical trial[J]. Int J Chron Obstruct Pulmon Dis, 2024,
19:1093-1103.

FER B , 2 57, 55, A 3k T 5 Uy B2 2 2 BT i
HEH[]]. R 22026, 106 (20) : 2085-2090.
Grunbaum S. The integration of artificial intelligence into
the diagnosis and treatment of diseases. Current advances
and future perspectives in Medicine and Medical Engi-
neering[ D], Sergio Grunbaum: Universidad Central Del
Paraguay,2024.

T A 12 2 2 I W 5 2 43 2% 18 1 BHL 2 1 Tt 5 0 2% 4 v [
2 i b 2 W 4% U 73 2 e 4 L 26 A i 5 8 T A 2= 01 4.
58 1 BELZE M I B 905 12 1R 98 B (2021 BT RO L] Ak
ZER RV 2 3k, 2021 ,44(3) :170-205

Behmanesh A, Shams R, Soleimanpour S, et al. Internet
of things in medical education:a systematic mapping re-
view[J]. Med J Islam Repub Iran,2025,39:39.

Yoon S, Kim M, Lee W W. Long short-term memory-

[17]

(18]

[19]

(20]

[21]

[22]

[23]

[24]

[25]

e 15

based deep learning models for screening Parkinson’ s
disease using sequential diagnostic codes[J]. ] Clin Neu-
rol,2023,19(3):270-279.
W RN AN, S A, A5 0 M BE ZE M i o A0 A FR A
i R A R AR RBOEARIR [T, AR 2 7, 2021, 56
(2):233-238.
Hernandez J D, Spir M A, Payares K, et al. Assessment
by proxy of the SF-36 and WHO-DAS 2.0. A systema-
tic review[ J]. J Rehabil Med,2023,55:jrm4493.
W AW ¥ TR /INT S 18 M BH ZE 1 i s S e
R ERERAE L m E RO e ik,
2020,35(3) :30-34.
Xz, SR BT 2 I A Bi Bl G SooR 19 AT R
RUTE N Mo o 5 S 5 b i B AT S LT . 3 B
I SCH# . 2025,41(8) :118-119.
WG AE. W] B3, FO9 A %6 S B 2 E T COPD ¥
WA 24 ) AN 5 e TR 2% S P R ST L0 . 0 B s
2025,40(5) :37-41,47.
PR 22022, F 8L, A5 48 1 BE 28 1 il 52 5 2 4 n 2 I
RN 5E vk e B DY R OF SR AL LT ], I R B5 A e
2025,15(5):819-824.
X R X P A 1 P BE ZE M I 98 0 e A R B 4 2
E T Bk [T, BUACEE 25 TL AR . 2024, 40 (16) - 2850~
2854.
Adhikari S, Thapa S, Rattanapan C, et al. Evaluating
the impact of self-management interventions on COPD
outcomes in low- and middle-income countries in Asia:a
systematic review[ J]. Health Qual Life Outcomes, 2025,
23(1):81.
Rk L LR R AR R T B R B COPD AR
A R BRI Vi B R A e i LT 4 B
#.2023,38(20):97-100.

(R R0

(LR35 5 70

[16]

[17]

(18]

[19]

[20]

McNaboe R, Beardslee 1., Kong Y. et al. Design and valida-
tion of a multimodal wearable device for simultaneous
collection of electrocardiogram, electromyogram, and
electrodermal activity[J]. Sensors (Basel),2022,22(22) ;
8851.

A I 2 2 RN TR JE KR A 5 B B[S T 2024~
01-01.

Fontaine D, Vielzeuf V, Genestier P, et al. Artificial in-
telligence to evaluate postoperative pain based on facial
expression recognition[ ] ]. Eur J Pain,2022,26(6):1282-
1291.

Tighe P J, Harle C A, Hurley R W, et al. Teaching a
machine to feel postoperative pain: combining high-di-
mensional clinical data with machine learning algorithms
to forecast acute postoperative pain[ ] ]. Pain Med, 2015,
16(7):1386-1401.

Subramanian A, Cao R, Naeini E K, et al. Multimodal

(21]

(22]

[23]

pain recognition in postoperative patients: machine lear-
ning approach[ J]. JMIR Form Res,2024.9:e67969.
Park 1, Park ] H, Yoon J, et al. Machine learning model
of facial expression outperforms models using analgesia
nociception index and vital signs to predict postoperative
pain intensity: a pilot study[ J]. Korean J Anesthesiol,
2024,77(2) :195-204.
Khanagar S B, Alfadley A, Alfouzan K., et al. Develop-
ments and performance of artificial intelligence models
designed for application in endodontics: a systematic re-
view[ ] ]. Diagnostics (Basel) ,2023,13(3) :414.
Huo J, Yu Y. Lin W, et al. Application of Al in multi-
level pain assessment using facial images: systematic re-
view and meta-analysis[J]. ] Med Internet Res,2024,26;
€51250.

(R Gk RAFHO



