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B OE. AURBEBTHIE T B9 (virtual reality, VR)EUAR ITH].0 JF BE & (cardiac rehabilitation, CR)II 2578 2 4 56 00 9
(coronary heart disease, CHD)H & £ J7 jit Jik /- A\ AR (percutaneous coronary intervention, PCI)A J& B I AR . S I Al ke 1%
I PRI R K A B 55— = Bt o ML A RF2022456 H 112023454 H 101452 PCLA YT If1 % AECHD R & 3681, R BN 7 %72
B Ho o Rt FRZH ARG 2, MdH 5180 i . X HRAH BB H PCIR JF 852w My H 7L, IR 4 B fE b 2Ehil B2 T2 T VR
BORIIDYCRINZRT Tl LLE P2 AL R0 5 96 min AT 6(6 min walk test, SMWT)BEES . ] 53 (R BEAIR L 2 (Simple
Physical Performance Battery, SPPB). SF-36m 3. [Pt fEEHIAL 2% (Hospital Anxiety and Depression Scale, HADS)FlF 4454
I & R -5 1T Wi (Impact of Events Scale-Revised, IES-R)ZE1¥-4r. PCIARJE34NH, H 4 B 10 3 2 KO L 24 (major
adverse cardiovascular events, MACE) K AE R, 53R {564 B HHOMWTEL 2 F1SPPBIE 434 B & & T X R 4H(P <
0.05), RIGAL B H FTHADSIES MIES-RYFS: 24 B AR T4 BZH(P < 0.01), PIZLHEFH [MISF-36 8 RiT4 L 22 7 L4 it 227 X
(P>0.05), PCIRJG3MH, MAHAEEMACERARILERZER LR IZE (P > 0.05), FRGERITR, BT VREAKIHICR
Ji A 5 2 CHD B8 3 PCIAR J5 RLORE B2 A1 AR S/ FARIRES, [R5 B O D Re AN LA DI REIRTS, BRIEINEE AR
O EFEAE R AR, R—Fhed, ATEEMRE T %,
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Effects of virtual reality in phase I cardiac rehabilitation training for elderly

coronary heart disease patients after percutaneous coronary intervention

WANG Ying, YANG Sheng-Lan, LUO Su-Xin, TONG Hua, FANG Qin’, GUO Yong-Zheng"
Division of Cardiology, the First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China

Abstract: The study aimed to examine the effects of virtual reality (VR) technology-based phase I cardiac rehabilitation (CR)
program in elderly coronary heart disease (CHD) patients after percutaneous coronary intervention (PCI). Thirty-six cases of elderly
CHD patients who underwent PCI in the First Affiliated Hospital of Chongqing Medical University from June 2022 to April 2023
were recruited by convenience sampling method. The patients were randomly assigned by means of random digital table method to
two study groups: control group (n = 18), which received conventional nursing intervention after PCI, and experimental group (n =
18), which received a combined program of conventional nursing intervention together with CR program based on VR technology.
The 6 min walk test (6MWT), Simple Physical Performance Battery (SPPB), SF-36 scale, Hospital Anxiety and Depression Scale
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(HADS) and Impact of Events Scale-Revised (IES-R) were tested before and after rehabilitation. Moreover, the incidence of major
adverse cardiovascular events (MACE) was recorded at 3 months after PCI. After VR-based CR, the 6MWT distance and SPPB scores
of patients in the experimental group were higher than those in control group (P < 0.05). The HADS scores and IES-R scores of the

patients in the experimental group were lower than those in control group (P < 0.01), and the difference in SF-36 scale scores was not

statistically significant between two groups (P > 0.05). The incidence of MACE was not significantly different at 3 months after

PCI (P> 0.05). These results suggest that VR-based phase I CR program mitigates the degree of PCI postoperative stress, anxiety, and

depression in elderly CHD patients, however, enhances the resistance to fatigue and does not increase the risk of adverse cardiac

events, suggesting it is a safe intervention.
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56 R Bl ik s FF A 4k % o0 IE 95 (coronary heart
disease, CHD, A0 ), 2K THEZEAN
HE RIS O M B, 4 € 0 I A 2 0 A
2018) or M, L A R B AR A BN 2.9
¢, Hrp CHD #5215 1100 Jj. REBERGE
PEAISET. 2, CHD Ay 72 o ML 507 (A 26 — 4t
T2 Fo & ik /v AR (percutaneous coronary
intervention, PCI) /& CHD £ # & A % 1697 F &,
R TR 555 et ik LAt L VO LI AR v . O
JULER M BGAEAE HERE, AT O LR S0 28 2 A0 T IR P
1 50.0% LA b (HIGRMF LI, HAEZEN
FEfk, CHD & PCIA J5 I FF B4, o0 VLS
I A5 RS, RIS 7™ A S8 G 45 R AR AE 25 R 9T T
%, RE 1 ENEEASROIMEFEH (major adverse
cardiovascular events, MACE) & 4= %Ak £ 10.0%~
13.0%. 3£ [ 0 IE 5 & (AHA)Y 3£ B O JE 0 2 2
(ACC) #IFTA 3 PCLA J5 B AT — 24T
SEMET-T, PABRMK MACE &4 XU P,

> I B & (cardiac rehabilitation, CR) /F Jy — %
Tt 77 A 1 B B2 B 43, H AT SR SE 5 0 LA R
iR IR AIGE T 2 BRAIC,  DLACH i ot B s AR T
PRAEE 9l F PR AR DI AE OC . AR 4R CR F R i 1] Iifs PR AT
AN, GRS TS (BN FIES ). M
RS (s IR ) F L RS (R IEREE ),
Hrh TR E 2R N2 DR E A F3hh
WG s E R REIES), 2RO VL % fE
R E ORI o R R 2R I OGN ], [RIB AE AR UE
O LR I RS PEAL 22 A B 0 R, T HIRE R AN 2 38
MACE XU, #E AN A2 A A0 U D e A AR 7% (1)
MrgE. 2017 SR W 0 I3 2% 2= (ESC) St ST Bt
e BLO St R B AR, EAI0 I
SRR PR OERE RS G PCT R, RIFE
PR N2 i) 7E 12~24 h DA, HEFEA B 5 B o] & 1

MR . RE CR HEMHATE N CAR 2 &SI,
HAeREGRENOHIL AR OEREE REE, H
CR itk Z G514 R G A A P A 1 S AL
A8 EoR Y, S0 LESE (acute myocardial
infarction, AMI) 1l PCI A J5 I B fE & K MK 2
17.0%. 6.0%, JUHAEZEREPRIENIE.
IRk, B #LPLSE (virtual reality, VR) £7 A K H A
BUURME BRI SER 1, H RT7ER 22 R
SR PG 22 R, 6 o 2R 5 AL
I RE B BARERE " BEAEF SR E R, T VR
F AR 1) CR B IE B L% 4t CR B8 A7 850th 508 O Ik 9
BEM S AR, HEHERIH RIFRMAES. =
HEBAENES CHD 3 PCIR G %4 A
PREETTEEH A MIEIRE. AW X244 CHD &
FHPCIARJGIFEHEET VR ORI CR 7%, BE
2T VR BiAR K CR 7 LA R FI 2 4k .

1 EREHE

L1 —fREERE ARTURCE A TR I,
%% Kendall % " 42 tH O REACHLIE A TH 70k, FEA
BAWTTCA R 5~10 1%, PUEFEA RS E Y 20~40
o SRR A V2 0 BB IR R LR 2 I s 26— =
B0 ML Y B 2022 4F 6 H £ 2023 4F 4 H A1 #: %2
PCLiRYT 2 4F CHD &35 36 . g AARiE : OFF
A PR e D UV T S 2 R E ) et O i R
LW KRy N B S WibR i . @BIREE
PCI BT HRAE H ¥ Ik %% PCLIRYT + @4F Y 265
% s OREALICNER -2 NYHA) 702009 TN
I %% ®¥ B EZ 5K 5 HAE 1S R =4,
HEBRARHE : @ PCIARJE CR &R VA 45 B2 R N
fes i U @2 M B bk R kA N R TT B
ZHAMONETARE ; @B IR O PLFIH
WD) RePtG B80S SRR & ; @6 IHBIEME



TS T VREAR BT BE R I Z55F 2 00 B PCIAR 5 R & B 52 955

B EER T R S SEEIEEM s ©F A
AR TEVE T 52 VR HAR B . SR BENLE T 3R %
B A A ARG, A% 18 L. W
HBFHEMEDN . FER. A HE % (body mass index,
BMI). et ik AR # H . AL O = G i 43 2L (left ven-
tricular ejection fraction, LVEF). & Jf4if. NYHA %
B BNSCHREH K2 005 — BRI PR
N, ZERBTGIUTFE L (P> 0.05), FEHELEIL
AT T O IRARE B A0 B 2 DR o W R At

1.2 A%

1.2.1 XfE4H X HE2H BB 4 52 LR PCT R 5
PHETE, GRS HERE . SRR ETEEH
Wi, feFEEREHY. RE%E, KOEEEE
FETF I Sy 125 B Bk, WE AL 5125 .
1.2.2 RIE2H

1221 T CRBEIMEFRE"" 1 CRII
ZRJABNARIE : 1) PCIARJS 8 h N EH K& R &0
ZM R ; 2) PCLARJE 8 h & H LB &0 K
WANE A R OF R . T CRIIGEIFTRIE -

1) YR Ia] H B0 % MR MKt BX o BRI
PSSR ¢ 2) o ZSE I 202 30 IR /min PAE,
B 2 K 8 T 130 & /min; 3) I % i ik 45 I
(systolic blood pressure, SBP) j# i i S B 30 mmHg
PLE. £F5KJE (diastolic blood pressure, DBP) 14 /i
i # 5 B 10 mmHg 8¢ SBP/DBP % {8 K T 200/110
mmHg; 4) /0 FL B 25 R 4208 ST B R 0.2 mV (EL
MRS 2 I PRKHE 0.1 mV), ST Bifimi#Eid 0.2 mv
B TI~TIT B 5 25 A% S HL S5 M O 2 R L

1222 THHCRFE=HIR Y I3 CR 5% % £ =
OFRIGEHE « #U0 (target heart rate, THR) = (220 —
RS ) % (60.0%~70.0%), BIATiH4H CR i k0%
1B, JFZ% Borg H 57 270 FR I B BAT WU
VRS, VP IA ) 12 gt RIER 18 Bl 9 B 1A 21
WRRCR . TH CRITARHT I KB IT, STAE4 AR
P BF VR MR O S0 R S [F PRl
BERBRARE . RO ZIENE, IZRE b
b BRI —Xf — X A, SRR AT
ORI, JFRYE ST RIEOL. LA O 3R

1. A& — AR F AL n (%))

Table 1. Comparison of the basic information of patients between control and experimental groups [1 (%)]

2

B KR ZH (n = 18) I (n = 18) tly P
P51 5 10 (55.56%) 9 (50.00%) 0.111 0.738
7 8 (44.44%) 9 (50.00%)
FW(S) 72.61 +5.45 72.50 + 6.16 0.057 0.955
BMI (kg/m?) 24.93 +2.52 24.65+3.21 0.275 0.785
s ks AR 4 H L5 9 (50.00%) 10 (55.56%) 0.232 0.630
W 6 (33.33%) 6 (33.33%)
=59,3)9 3 (16.67%) 2 (11.11%)
LVEF (%) 48.11 +4.34 47.61 +4.62 0.335 0.740
& IFE B PRI 4 (22.22%) 5(27.78%) 0.400 0.527
I 11 (61.11%) 10 (55.56%)
e JIg I E 7 (38.89%) 8 (44.44%)
IBAT M ST P 2 (11.11%) 3 (16.67%)
NYHA% 4% 1 7 (38.89%) 8 (44.44%) 1.003 0.316
11 11 (61.11%) 10 (55.56%)
BAYHHE 1K 11 (61.11%) 12 (66.67%) 0.444 0.505
2M 5(27.78%) 5(27.78%)
>3M 2 (11.11%) 1(5.55%)
R ZitEm ACEI/ARB 5(27.78%) 6 (33.33%) 0.371 0.800
B2 A L 75 10 (55.56%) 8 (44.44%)
i 2 T o) 551 4 (22.22%) 2 (11.11%)
T 168 7 BHL DT 24 1 (5.55%) 3 (16.67%)

BMI: body mass index; LVEF: left ventricular ejection fraction; NYHA: New York Heart Association; ACEI/ARB: angiotensin-

converting enzyme inhibitors/angiotension II receptor blockers.
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SEIGOL, VPSR H NSRRI IS
SERIMF RIS, Gl g N R AR BG D0 s
R,

1223 EF VRERWIHACRAR  KdlE
AL PCIAR J5 {3 g 9 18] 2 i 2 T VR AR 59 1 3]
CR J5 %. 1% PICO neo 3 ! VR FE & il % & 4t
(PICO, "), ZARGEHH T 244 PCI RJF N#.
AR Z ARG ER OKRAE " ZFd MK,
FURRER B RS 5 6 MRk, TR RhE AR
I HLAN B (R RR A 83 fo& I8 BN 2o fE 4 . FEE
WIZRRT, fa 3 EE TR R =k + JH S + 97
HRAOKGNG TR, GHA4R, EF2~44. F
RJEHREL “KFEHEEZ” F VRIFRIZ AN E,
5~10 min/ K. 3 K /d, FTHRMR R LR DhAE,
AR s R I 2R IR 4 VR Vi Xk 300 5 A
(6], IR DL ZE ety R A A5 B R B )1 2%,
20~30 min/ X, 1 ¥ /d. SZjii VR B A #9 CR Il Zx
TR PTG 2 AR 18 B TR S BT VR AR T 25
RENGEE R 515 3 B G AT IR, HE 5~10
W IRBBR N GAR . B BT PCI ARG 3
MNHANBEREYT, AFE A B JE S 8] A

1.3 NEiRIR

1.3.1 HEL QB FEI PR 4H R RIS 1 6
min 5 4735 (6 min walk test, 6MWT) i & F11 & 5
R HEIR I 5 £ (Simple Physical Performance Battery,
SPPB) ¥4 ', SPPB &3 il T ik S AHLAEIR A,
SHERN 0~12 57, s BUB & IR ULN DY REERGF 5 LE
L9 A R I i T = o £ RE AT B2 K (Hospital
Anxiety and Depression Scale, HADS) -4 fl 5544
B2 & % - 127] it (Impact of Events Scale-Revised,
IES-R) ¥4 - HADS &% ) Fi F iR O B B,
A5 R AR 3L 14 AN 18] B, B4 1) @A 4 AT,
I3 IR IRE 0~3 43, 43 He s e o A RNV R Bk
78, TES-RU I VP il £ R IO I o i 2 B

B SRR Ml K b 3 MERE, Hat 22 Nk H,
IIHE 0~88 43, 3 B R B s R A Bk ™
1.3.2 RELKIER bl 5 9 4 AR 3 R S S
fil B 1 £ 7] & (SF-36 % ) P4 ', ZERM
7% 4 B 1)) it (physical functioning, PF). 4 ¥ R f&
(role-physical, RP). XA&JZJ (bodily pain, BP). #
2= T € (social function, SF). 17 /& HX ¢ (role-emo-
tional, RE) I ¥ f# {i& F (mental health, MH). 7% 7J
(vitality, VT) Fl 244 fi& 5 (general health, GH) 45 8 />
gefE, ik 36 N H, BEASYERE 7 100 47,
S B R E R A T TR LU A R ) PCI
ARG 3 AN HBREMOHERE . QM. BRE. O
J1xEv . O URMEIR 7 SE MACE KAE#.

14 GitEAE R SPSS 27.0 ik T 4t
IR THEBTRER A ML g, A
AR 2 K56 FF & IEAS 046 i & ¥k A
mean + SD FEATHIAR, RAHMIMIZFEAR ¢ 1050347
HIEEEL s FFIER AT E TR A 2 Y5
AR, % F) MannWhitney U #6563 47 41 18] EL %5 .
PA P<0.05 Xz RBAGIE L.

2 /R

2.1 FMEREREFNFHNOMWTEEMSPPBIES
Eeas

W 2H 5 2 FE AL RTI 6MWT PR B A1 SPPB #43 L
B, ZRHRNGFEL(P>0.05); RE)E, i
U2 R 1) 6MWT fH 25 A1 SPPB 143 13 B S v - %¢F
HEZH (P <0.05) (% 2).
22 FEEEREENSF36ERITEDELE

B HT, W4 E 1 PF. RP. BP. SF. RE.
MH. VT } GH % SF-36 &1t ZFH1
GiitE L (P>0.05) ; REJE, w4 5 B
HEZH 8% 1 PF. RP. BP. SF. RE. MH. VT } GH
% SF-36 R F AT E, HERTLSIH R X

2. # 48 % B AT s #96MWTSE B A= SPPBHF 4 th 4
Table 2. Comparisons of 6MWT outcomes and SPPB score between control and experimental groups

5 6MWTEH & (m) SPPBH¥ /)

T RE G R T RE )G
KR (n = 18) 354.17 £ 61.20 417.83 £ 41.86" 8.67+1.56 9.83+1.50"
RIGA(n = 18) 352.06 + 59.39 455.72 + 54.37" 8.78 + 1.47 11.06 + 1.22"
t 0.105 2.343 0.218 2.699
P 0.917 0.026 0.829 0.011

6MWT: 6 min walk test; SPPB: Simple Physical Performance Battery. Mean + SD. “P < 0.05 compared to the outcome before CR.
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4. 7 48% K f AT 5 9 HADSHF 4 #1ES-R3F 2 Pl ik
Table 4. Comparisons of HADS and IES-R scores between control and experimental groups

251 HADS#-4y IES-RIF4y

REE T RE G REE T RE )G
KR (n = 18) 13.28 £2.49 10.67 £2.217 28.67 + 8.41 23.50 + 6.64"
RIGH(n = 18) 13.33 £3.04 8.50 +2.81 28.56 + 7.85 18.39 + 4.02"
t 0.054 3.091 0.041 2.793
P 0.957 0.004 0.968 0.009

HADS: Hospital Anxiety and Depression Scale; IES-R: Impact of Events Scale-Revised. Mean + SD. “P < 0.05 compared to the

outcome before CR.

5. B EHPCIRGIMNA IMACEZ £ i [n (%)]
Table 5. The incidence of major adverse cardiovascular events (MACE) at 3 months after PCI [n (%)]

415 ORI DS PR )13 5 DR PR
SR (n = 18) 1 (5.55%) 1 (5.56%) 1 (5.56%) 0 (0.00%) 0 (0.00%)
IR =18) 1 (5.55%) 1 (5.56%) 0 (0.00%) 0 (0.00%) 0 (0.00%)
Fa 0.000 0.000 1.029 0.000 0.000

P 1.000 1.000 0.310 1.000 1.000

5 R E B R K. Yan 25 P g — 3004 x4 PCT
A THA CR 77 %8 50 B FE AR 2 e IR 58 0 0 R B, 4
&K & FE W T3] CR 58 Bk JE 1) 25 22 52 i R 3%
Szczepanska-Gieracha 25 P9 Bf s 45 Y, 1 T 15 4%
R ZE CRE /R EREK, MES CR K%
PURNE Z8 K BCRANEEAR, BRI R 5] N2 W Al 2
FUHE G T % REAR R %, R
AR & AT 1 28 AU PCL AR J5 CR 2 5, ik
RE S WG SR 2 R G, 23U LA iR BRI
ORI, BRINLD A 7 W A ME A 55, SO
Bupig DL O R H A5 UK. R, i CR 7
REMMAAHIEENG 82 5 25 m 24 CHD #
H PCIAR J& T J Jog 5 fR) S B 445 i

VR ERE T HEIEAR ., R AR L B A
L2 P RHEARER TR R, RAUORNME. W48
PE R E BAEAERE, AT P SR A o T
5 2 PSRN IR AE B, S A 3 B il FLEE R 3L
RPN, HAT, VR EREE LS A 2 B LT
SR M, AIATRE G RS R ), 2 ) Je 52
TR o A B R A Bl F T SRR R A A T
2 g rh B HA RO AR T B, b VR R
I R R e MU AR SRS IR, R
VER EEE LA AR B IR, LE IR I A1
T 17 48 8 3 A AT R it At MR o 8 32 A0 B AL L)
P A A B Y E R BT Y, B VR HR I
CR BEWAH R VA S0 CR 1 2 B 5 e SR R AR

FRE Sy R e BRI e &5 18 2 I, fERmEE S
HEMSEAHES THAE RERS . RETHR
F PO I VR FARI B TR LR IR 57
R R AR, [R5 R PEURE A A 47 5 B3 A A AR
WeFom . Ma 25 P2 i — I R GO F R R W, BT
VR AR CR 77 SR8 BH 2y 4% 28 3 97 1D 175 45 A3
R, AR O D) REECE = A IR . AHT
FET VR E AW T CR 5 EH T PCI ARG 45
FhEoR, R B FEE 50 HADS ¥4 f1 IES-R
o B BAR TR, $2RET VR B AN CR
ATk AR BB R S B S AR R AR RS/ SRR,
X5 HATSCIRIE A —E, TR S AR BT
BEBBRS N VR R LR, EMEE3N M,
DA S VR B i IR 30 S 0 A 0 JE 0ty v i i 4% %2 12
i E % AN 22 8 R A 5. 2T VR HR 1 CR
T H #E4EA METs J& 5 5 i in &, 4800 H Al
%5 W FCBL T4 IR, Ruivo % B [ — 4R VR
AR A5 ATAE SN CR A 797 VA I ST ok, BT
e e AL AR i S ERN . P AT B MR I Sk
LHSSENM Y, (HIAR B2 B RS R e
. IAFIXLEEE, Chaddha 25 A P9 B R, fi
B NAE Wil 18 B3 EAT VR Tk i AR i e m]
i F| 1.3~5.6METs N4, 45 5l % 37 12 3 (1.3METs)
AR H PUE AT (5.6METs) (R TH#E. ASHT 773k
AITIESER CR T H ™85 ACC #E#E I T ] CR L
WEIBANRELESR, FARYG R “OKREHE” FK
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METs Jif %%, J& #inl &0 F e 2. Bk S5 &%
METs i %%, 8L % VR i 3% () METs 528 1 3
CR 7 ZillghsmF Rk, AP RER, K
HEEEE G 6MWT #i 25F1 SPPB 14334 B & /5
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