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[HE] a6 Hit60~80 % WLk B WA THAE (EFT) W05 5 Ay (FTSTS) . 30 s 483
(30s-STS) . 1 min 283 (Imin-STS) . 6 min BATIKHE (MWT ) FIMIICHE, RARHRE AT F T R0 & ) 55 w0
TG N B IRE T fedEtr. ek MBIMERER: 2020 4F 1 H = 2021 4F 12 H 1653258 Ko BE 24 B i AR = B oL
M8 NRHIGE 1) 78 Bl o i, AR BFT 17430 554l (EFT #F4r=1 4y, n=28) HAEE554] (EFT W=
074y, n=50) ., WHEHZEMIEA(SE . FTSTS. 30s-STS. 1min-STS. 6MWT. 7.0 51434k (LVEF ) Hl il i+
bR, Geitorr FiRTEFR SR8 RAHDENE; R ROC - ITA R84m0t B IE L O WURESE 55 k0 U BE H 3 2 55 1Y
LW, JFfE kG R E. 4 & SAEEsamitt, =H A0 R A BMIEE [ (23.14+3.03) kg/m’ vs
(24.78+3.29) kg/m’, P=0.033] , ZIEA Il 40 IR AT 1A /K 42755 [199.40 (55.32, 1012.65) mmol/L vs 99.75 (41.36,
217.75) mmol/L, P=0.016] , LVEF X B{£&iz s T BN #5 47 30s-STS. 1min-STS. 6MWT ¥8AIK [ (56.99£10.20) %
vs (62.15£6.45) %, (10.93+2.98) K vs (14.50£2.63) . (21.32+5.45) K vs (27.30%£5.62) K. (412.84+
62.34) m vs (470.04+56.41 ) m, P#<0.01] . Spearman #H>E/ A7 {878, 30s-STS. 1min-STS., 6MWT 4 EFT 14>
SRS A SE (1,=—0.575. —0.493. —0.467) . ROC £k #r4s R BoR, EdED IS S E S, 30s-STS
FIKT S AUCIE N 0.85 ( REUE N 66.7%, FrtEE R 92.9%, FAEEFME<<13¥K) , Imin-STS i) AUC {H} 0.82
(REUEH 60.6%, Fr5fih 92.9%, mALIGFE <27 ) , 6MWT ¥ AUC {EK 0.80 ( RELSE Ny 78.8%, i
H 78.6%, HeAEIE FHE R <446.55 m) 5 FEBRIEMECNUBSE &, 30s-STS i AUC{E K 0.81 ( RAELE Ny 94.1%,
PSRN 71.4%, FAERAE N<10¥K ) , 1min-STS AY AUC {H 5 0.72 ( REFE N 94.1%, FHE N 57.1%, ik
I AAE <19 7K ) , 6MWT BJ AUC {H°H 0.68 ( REUE R 94.1%, FFFEN 42.9%, HAEIRFE AH<38745m)
% #&  30s-STS. 1min-STS. 6MWT 5. £ 75 5 55 A B S vy Bl oy B BRUAEOG, R IRIRITAN 2 35 A 230 T =L, X F
e IUAEFEFIREIH M I UESE RO FR 2, 30s-STS BRI RIS 255 5 75 (04 (B E B T BEda4T .
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Correlation analysis of frailty and physical exercise function indicators in patients with coronary artery disease
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[ Abstract | Objective To investigate the correlations between the essential frailty toolset (EFT) score and five times
sit-to-stand (FTSTS), 30-second sit-to-stand (30s-STS), 1-minute sit-to-stand (1min-STS), and 6-minute walk test (6MWT)
in patients with coronary artery disease (CAD) aged 60-80 years old, so as to determine the physical exercise function
indicators for clinical assessment of patients with CAD combined frailty. Methods A total of 78 CAD patients admitted to
the Department of Cardiovasology, Xinhua Hospital Affiliated to Shanghai Jiao Tong University School of Medicine from Jan.
2020 to Dec. 2021 were retrospectively enrolled. They were assigned to 2 groups according to the EFT score: frailty group
(EFT score=1, n=28) or non-frailty group (EFT score=0, n=150). The basic information, FTSTS, 30s-STS, 1min-STS,
6MWT, left ventricular ejection fraction (LVEF), and blood indexes were collected, and their correlations with frailty were
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statistically analyzed. Receiver operating characteristic (ROC) curve was used to analyze the diagnostic value of the above
indexes for frailty in patients with old myocardial infarction (MI) or without ML, and the optimal cutoff value was determined.
Results Compared with the non-frailty group, the frailty group had lower body mass index ([23.14+3.03 | kg/m®
vs [24.784+3.29 ] kg/m’, P=0.033), higher N-terminal pro-brain natriuretic peptide level (199.40 [ 55.32, 1 012.65 | mmol/L
vs 99.75[41.36, 217.75 ] mmol/L, P=0.016), and lower LVEF, 30s-STS, 1min-STS and 6MWT ([ 56.99410.20 ] % vs
[62.154+6.45] %, [ 10.934+2.98 | repetitions vs [ 14.50+2.63 ] repetitions, [ 21.32+5.45 | repetitions vs [ 27.30£5.62 ]
repetitions, and [ 412.84462.34 | m vs [ 470.04%56.41 ] m, all P<<0.01). Spearman correlation analysis showed that
the 30s-STS, Imin-STS, and 6MWT were moderately or highly negatively correlated with the EFT score (r,=—0.575,
—0.493, and —0.467). ROC curve analysis showed that in the patients without MI the area under curve (AUC) value was
0.85 for 30s-STS diagnosing frailty (sensitivity 66.7%, specificity 92.9%, optimal cutoff value <13 repetitions), 0.82 for
Imin-STS (sensitivity 60.6%, specificity 92.9%, optimal cutoff value <27 repetitions), and 0.80 for 6MWT (sensitivity
78.8%, specificity 78.6%, optimal cutoff value <446.55 m); in the patients with old MI the AUC value was 0.81 for 30s-STS
(sensitivity 94.1%, specificity 71.4%, optimal cutoff value <10 repetitions), 0.72 for Imin-STS (sensitivity 94.1%, specificity
57.1%, optimal cutoff value <19 repetitions), and 0.68 for 6SMWT (sensitivity 94.1%, specificity 42.9%, optimal cutoff
value <387.45 m). Conclusion The 30s-STS, Imin-STS, and 6MWT are moderately or highly negatively correlated with
the degree of frailty in CAD patients, and they are effective tools for clinical assessment of frailty. The 30s-STS is a good
physical exercise function indicator for clinical assessment of frailty in CAD patients with or without MI combined frailty.

[ Key words | coronary artery disease; myocardial infarction; frailty; physical exercise function
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mental state examination, MMSE ) . 5 ¥X 2 %l (five
times sit-to-stand, FTSTS) %, F &% H /K ¥ Al 20
AT, R LA 5 55 1 3R 00 4 ) s T
RES O AR T A E 2. FRATTRT BT SR
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ejection fraction, LVEF ) ##Fdk % 454 A AT
2 PRGN RGOSR, T R I 4
. . b, SRR, Hh =g, K%
RN AR ENIRATIA & LVEF,

123 %TZKLZJJIJ? Bl A R E IREREW
Bikiz gD aeil 4 £, 48 FTSTS (B34 Mirn
WE RS T E ST AIAR TR 5 I Bk ) 1
30s-STS (7% 30 s WM ARl R 7 LA FE R
W) M 1min-STS (% 1 min P AR HE & B
W AT EE B Y 6MWT (B 7E 30 m
AYE BRI K M1 4T 6 min FIERIIEES ) [19]

1.3 %itgaz® W SPSS 25.0 kit Téﬁﬁ‘q—‘é
T THEORI x £s SR A (R U EL, b
PUSTEEL ) R, WA TR) LA R H o o e BBk AR
55 THECFORHABIECR E 5k, WAL R FLECR

mth % H Spearman i AH 3¢ 43 41 2% D fig il ik
5555 WA SR ROC T4 43 i & 645

R HA WIS RE ), H R e X o B

555 5 1 B AHE . RR/KIHE (o) R 0.05,

2 # R

2.1 BHERFH JLYiA 78 ﬁﬂfubﬁ%&%

55 20 AR 5 55 4135 45 R 28 IR 50 i, AR
MR (68.431+592) %1 (66.88+5.29) %, 9'%‘?
BE A 71.43%(20/28 ) L 74.00%( 37/50 ) .
AHEE T A 50 55 A 0 SO SR A, e 55 2 0 i AR
W BMI, I £0 88 . 18R O LVEF 2 81K
(P#<€0.05 ), S AR K AT (P<
0.05) . WLFE 1.
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Tab 1 Basic information of patients with coronary artery disease in 2 groups

Index Non-frailty group N=50 Frailty group N=28 P value
Agelyear, x5 66.884+5.29 68.43+5.92 0.375
Male, 1 (%) 37 (74.00) 20 (71.43) 0.797
Body mass index/(kgem ), x+s 24.78+3.29 23.14+3.03 0.033
Hypertension, n (%) 30 (66.00) 20 (71.43) 0.338
Diabetes mellitus, 7 (%) 19 (38.00) 8 (28.57) 0.464
Hyperlipidemia, n (%) 26 (52.00) 9(32.14) 0.103
Smoking, 1 (%) 27 (54.00) 11 (39.29) 0.129
Post-myocardial infarction, n (%) 17 (34.00) 14 (50.00) 0.228
Hemoglobin/(g*L "), x£s 141.48+10.48 126.18+13.97 <0.01
Albumin/(g*L™"), ¥+ 40.41£2.37 38.18+3.21 <0.01
Glucose/(mmol-L "), x£s 5.70+1.21 6.41+1.70 0.056
Total cholesterol/(mmol*L "), X+ 3.83+1.08 3.57+1.15 0.339
Triglyceride/(mmol*L "), X+ 2.004+1.98 1.504+0.91 0.213
LDL-C/(mmol*L™"), x*s 2.08+0.85 1.92+0.91 0.446
NT-proBNP/(mmol+L "), M (Q,, Q) 99.75 (41.36, 217.75) 199.40 (55.32, 1 012.65) 0.016
LVEF/%, x s 62.15+6.45 56.99+10.20 <0.01

LDL-C: Low density lipoprotein-cholesterol; NT-proBNP: N-terminal pro-brain natriuretic peptide; LVEF: Left ventricular
ejection fraction; M (Q,, Op): Median (lower quartile, upper quartile).

22 HikiEFHFreaRsg R WE2, SIEEHAH 24 ROCWESMER 0K EE 30s-STS .
L, BG4 1 FTSTS. 30s-STS. 1min-STS. Imin-STS F1 6MWT H| W7 % 55 19 AUC {H /7 5l b

6MWT ¥J#57% (P1<<0.01) . W33, WAL
R, BRIBYEC UEFEAL o255 5B 1) FTSTS.
30s-STS. 6MWT #5584 25 (P34<0.05) ,
A0 WUESELE o 55 - 7E T A Sz sh D g i
H RIS L AR s R E 25 (P1<<0.01) .

23 ACREBEHFRBLE S HRZHARMNKXER
89 48 & % 5 A EFT ¥ 43 5 FTSTS. 30s-STS,
Imin-STS. 6MWT ¥ #H & (r,=0.512, —0.575.
—0.493, —0.467, P1<0.01) .

0.83. 0.77 F10.76 ( P¥3<<0.01) . W AHAHTEsH 5
7, AR O SEE o 3 h 30s-STS . 1min-STS
I OMWT K55 19 AUC {2148k ( AUC=0.85,
P<0.01, AUC=0.82, P=0.010, AUC=0.80, P=
0.010) ; AHXTHELWUEESE B3, BRIH MO WU S
2H 560 B 30s-STS . 1min-STS A1 6MWT ¥
Wi 55 19 AUC {E34%/ (AUC=0.81, P=0.030,
AUC=0.72, P=0.041, AUC=0.68. P=0.095) .
W3k 4,
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Tab 2 Test results of physical exercise function of patients with coronary artery disease in frailty and non-frailty groups
x*ts

Function index Non-frailty group n=50 Frailty group n=28 MD (95% CI) ES P value
FTSTS/s 10.93£1.70 14.5613.38 3.63(2.24,5.02) 1.49 <0.01
30s-STS/repetition 14.50+2.63 10.93+2.98 —3.57 (—4.87, —2.27) 1.29 <0.01
Imin-STS/repetition 27.30+5.62 21.32+545 —5.98 (—8.59, —3.36) 1.08 <0.01
6MWT/m 470.04 £56.41 412.84+62.34 —61.20 (—89.10, —33.30) 0.98 <0.01

FTSTS: Five times sit-to-stand; 30s-STS: 30-second sit-to-stand; 1min-STS: 1-minute sit-to-stand; 6MWT: 6-minute walk test;

MD: Mean difference; CI: Confidence interval; ES: Effect size.

&3
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Tab 3 Subgroup analysis of physical exercise function test results in frailty and non-frailty patients

with coronary artery disease

xts

Post-myocardial infarction patients

Non-myocardial infarction patients

Function index

Non-frailty group n=17 Frailty group n=14 P value Non-frailty group n=33 Frailty group n=14 P value

FTSTS/s 11.76 = 1.68 15.46+3.77
30s-STS/repetition 13.24+2.19 10.57+3.52
1min-STS/repetition 24.35+3.95 20.86+6.24

6MWT/m 440.63£43.93

389.84+70.86

<0.01 10.50£1.56 13.67£2.79 <<0.01
0.015 15.15+2.62 11.29+2.40 <0.01
0.068 28.82+5.80 21.79+4.73 <0.01
0.021 491.26+54.85 435.84+49.36 <<0.01

FTSTS: Five times sit-to-stand; 30s-STS: 30-second sit-to-stand; 1min-STS: 1-minute sit-to-stand; 6MWT: 6-minute walk test.

F4 FBEEIHHEEERABEOREEERBSEH ROC HESHTER

Tab 4 Results of ROC curve analysis of physical exercise function indicators assessing frailty in patients

with coronary artery disease

Function index AUC (95% CI) Optimal cutoff value  Sensitivity/%  Specificity/% P value

All patients

30s-STS 0.83(0.72,0.93) <11 repetitions 98.0 60.7 <0.01

Imin-STS 0.77 (0.66, 0.89) <21 repetitions 94.0 57.1 <0.01

6MWT 0.76 (0.65, 0.87) <446.55m 68.0 75.0 <0.01
Non-myocardial infarction patients

30s-STS 0.85(0.73,0.97) <13 repetitions 66.7 92.9 <<0.01

Imin-STS 0.82(0.69, 0.95) <27 repetitions 60.6 92.9 0.010

6MWT 0.80 (0.65, 0.95) <446.55m 78.8 78.6 0.010
Post-myocardial infarction patients

30s-STS 0.81(0.72, 0.93) <10 repetitions 94.1 71.4 0.030

Imin-STS 0.72 (0.66, 0.89) <19 repetitions 94.1 57.1 0.041

6MWT 0.68 (0.65, 0.87) <387.45m 94.1 42.9 0.095

ROC: Receiver operating characteristic; 30s-STS: 30-second sit-to-stand; 1min-STS: 1-minute sit-to-stand; 6MWT: 6-minute

walk test; AUC: Area under curve; CI: Confidence interval.
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