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[HE] B8 - B0 0K ERFE RS 5 0MERE (cardiopulmonary fitness, CRF) AN, ik - B 202245 10 A &
20234 6 A F it 383 2 P52 5t B R 5% BE e A TR 28 1 Stk s Bk A AR ST ISl o B GREOIRAL) DA S (R A AG:
(fEREXTEA) . rAA 2k EWTFER — H %208 31356 (cardiopulmonary exercise testing, CPET) illl5€ CRF, AN
HLBHAT M (bioelectrical impedance analysis, BIA) lE B A4y, R - L AEOHGEF 191 6] fdHAKE 1884,
2 FLLRAFE 25 R G278 3, SRt BALANEL, 7500 R 3 CRF H5 4535 i FEAR (39 P<0.05) 5 FEIRMU 4,
ek K T LA B (trunk muscle mass, TMM) & 2 (K T XT840 (P<0.01), KT A8 W5 i & (trunk fat mass,
TFM) 3 @ TR XTI (P<0.01). MHRPEAHTEA, EOWRA TMM (R=0.538) . THULA & (lower limbs muscle
mass, LMM) (R=0.754). TR (lower limbs fat mass, LFM) (R=0.593) 54T 5gif)f i A i (VO,  /ke)
HIEMX (3P<0.01), TFM (R=-0.563) 5 VO, kg G (P<0.01). HAKBIIEIRS VO, /ke ZIAAH AL T
Gt Lo AR VO, kg ¥ 5 0 B 4 MR CRF 4L, CRF4LRIF CRF4L, 459 LM 34 B H LMM, TMM, LFM,
TFM Z ] 22 I E G2 X (3 P<0.05) . 208 IH A I R4y . M5, TMM, TFM, LMM, LFM #5250
WEHF VO, e MR R . ORI H 1 VO, ke bE TMM, LMM, LFM 7@ it , B4 A TEM it s i
TR, LML T BB VO, ke BAR. %I - SO R H B CRF R TEMARE, TFM R, TMM AR 720
WBE T, CRF5TFM ZHA1E, 5TMM. LMM LUK LFM 2 1EH X,
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Correlation between body compositions and cardiopulmonary fitness in patients
with coronary heart disease

LI Yang, MA Jun, DU Yihong, XU Li, CHEN Hanfen, QIU Xunhan, JIANG Meng*, PU Jun*
Department of Cardiology, Renji Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200127, China

[Abstract] Objective:To explore the correlation between body compositions and cardiovascular fitness (CRF) in patients with
coronary heart disease (CHD). Methods:The CHD patients (CHD group) who underwent elective percutaneous coronary
intervention treatment at Renji Hospital, Shanghai Jiao Tong University School of Medicine from October 2022 to June 2023 as well
as healthy people (control group) were selected. All the participants completed cardiopulmonary exercise testing (CPET) to
determine CRF and bioelectrical impedance analysis (BIA) to determine body compositions on the same day. Results- A total of 191
patients with coronary heart disease and 188 healthy individuals were included. There was no statistically significant difference in
baseline characteristics between the two groups. Compared with the control group, the CRF indicators of the CHD group were
significantly reduced (all P<0.05). In terms of body composition indicators, the trunk muscle mass (TMM) of the CHD group was
significantly lower than that of the control group (P<0.01), and the trunk fat mass (TFM) was significantly higher than that of the
control group (P<0.01). Correlation analysis showed that TMM (R=0.538), lower limbs muscle mass (LMM) (R=0.754), and lower
limbs fat mass (LFM) (R=0.593) were positively correlated with peak oxygen uptake per kilogram of bodyweight (VO,__ /kg) in the
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CHD group (all P<0.01), while TFM (R=-0.563) was negatively correlated with VOzpeﬂk/kg (P<0.01). There was no statistically
/kg. According to VO, /kg, the CHD patients were
divided into low CRF group, medium CRF group, and high CRF group. The results showed that there were statistically significant

significant correlation between other body composition indicators and VO

2peak’ 2peak’

differences in LMM, TMM, LFM, and TFM among the three groups of patients (all P<0.05). Multiple linear regression analysis
suggested that age, gender, TMM, TFM, LMM, and LFM were related factors of VO, _/kg in the patients with CHD. The VO, _/kg of

2peak’ 2peak’
CHD patients increased with the increase of TMM, LMM, and LFM and the decrease of age and TFM; the female patients had lower
VO, .. /kg compared to the males. Conclusion‘The CRF of CHD patients is significantly lower than that of the healthy population,

2peak’

with higher TFM and lower TMM; in the CHD patients, CRF is negatively correlated with TFM and positively correlated with

TMM, LMM, and LFM.

[Key words] coronary heart disease (CHD); cardiopulmonary fitness (CRF); body composition

I ek AR 2l ook w4k PO BE R Rt 0 0
coronary heart disease, CHD) K& i R FIAET K 2 )
BAERGHE T i s, NEEFN B RIS Sl 1 910 4
SORES DU RO M A A R A fE e P 2R Al A g 3
N 1A RIRE R 1 R R AR R S O 0
M FEERRERZ —, WESE0E 0 R EHET %
TS AR P R TRIEE, LA R A R U A
SO R R L, KA 25% 15Ok B8 A TR
JILPR R B NI AEAR T B ik — 2B g R, LA
Ji e R e O TS A E B K 2, b0 B IR
LR ot 5 4 PR A T IR 34 1 A G o

L& B8 (cardiopulmonary fitness, CRF) Szt
T ARSIk B, {45 B IARTE S 25
4fied. it CRF VAL, Rl ik AR 142 5 1)
g, BIELHG @AY BRE ) . e O s T sk
Tifg . OE-ZMGHE . A RGEAENFIA ST S A
o 2 (ARG RO L R A TRGE R ST, DAL
PR BOT A B s (R S R e 1 . A wr
75 1 KW, CRF 5000 5 B A B N
i 30 iliizs 313888 (cardiopulmonary exercise testing,
CPET) & & T i ikt g (A 8 (VO,, . /ke)
Al DL E A R AR CRE 1B OL, CRE BT A4 5005 28
H UG GE . EELCIEPR 2R CRF & A im IR 5 T
KAEMRIE, WIS R RIE TR 5 R R AH X,
IG5 4 UL T3 4E R KU AT 5E B

FE AT 0L, A . WILPA BTt DL & CRF 2 5e 0k
T A EE T PN 5, =3 2 [a] A AR S H s = 0T
9%, AW B TEE L AE Y R ST AT (bioelectrical
impedance analysis, BIA) & 50095 £ 114 B AR A%
gy, ALEE EULA E B (upper limbs muscle mass,
UMM) . FHEHLA & (lower limbs muscle mass,
LMM) . KT LA R (trunk muscle mass, TMM),
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VI K FR AR Wi i (upper limbs fat mass, UFM)., T
g i (lower limbs fat mass, LEM) . X A8/
JfiiH: (trunk fat mass, TEM), [AI}#Ed CPET &A4LTF
fi5Z 1A 1) CRF, AR5 8 2 %O B SR
CRF BYAHICHE S BT, R0 AH S FE AR 70 76O 1Y — 2R 3
B LA K — G FiBh Th B, BRSO R A
MIARTT T4

1 ¥ME5/E

L1 W%

HEEL 2022 4F 10 A 2 2023 4F 6 A T i 5838 K%
P2 2 Bt B e A 55 B e O N M 52 PR 28 B etk 3l ik A
AJEYF (percutaneous coronary intervention, PCI) Y
s el C2) DL AR ERIAR 2 ([ i
H)o B ANEX R — H o542 S s 15 bn
Kl . Rk K64 . BIA #1 CPET.
111 'O EE Ak O Fik=8%. Q4%
e 8l ikt Bk 1 52 R 28 /0 1 SR 3l Bk =70% 4 I sk
7, JFCEZ LB MERIBT . @ AL.0UEes
R ~T%, @ TAFERLLEIR . O NS
CPET %% 2 iE . (5 CPET &5 W W} 0f W 52 # %
(respiratory exchange ratio, RER) =1.10 "', ©® B )i
H GDMT (guideline-directed medical treatment) F5ifE
AR 25 WiRYT . @ R L AR . RS
BEECRIRI TR R 1 AR . ®) CPET o™ &
AR
112 fEREAEHE Ak O Fi#R=18% .
@ CPET 4 i} RER>1.10 7' . (3 J& CPET 25 2 ilF .
@ WEAETE I A mh B 2 W . & 64 H IR K 25
BT 119 2 SO < 17223 Boi e = R 3 e
© CPET "G/ ™ B A R
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BT . @ Kithod, ARG H . O AABRA
RERCH# . @ AR . BBy . AT, AT
EE . & KT S d A 32 3 i v A6 A SR 7
© 221

1.2 SRR

A T T S R R A B B A T BE B R R R S
AT R A TIGOR . Horh— R BORML AR AR I
e 71 I L N @ L S NN 1LY i < S DR A ISRV E A
(resting systolic blood pressure, SBP_ ). it &&F ik
(resting diastolic blood pressure, DBP, ). A& i
# (body mass index, BMI), 552 $5 br 45 25 15
W% (fasting blood glucose, FBG) . ALHEEE (total
cholesterol, TC). % NG HHEEE (low density
lipoprotein cholesterol, LDL-C) . & %% B Jig & 111 IH [
fi2 (high density lipoprotein cholesterol, HDL-C), £

B R bk i 52 I E S8 I AL i

1.3 AR5yl g

FITA W5 3975 4T CPET K 4 24 K 58 1 B AR i 43 4
R, IEEIRE, HE KME, FREAY, EIR
FUIE S BT R AR 15353 BT A InBody 770 Il 5
AN AK B 4y, i s UMM, LMM, TMM., UFM,
LFM, TFM "' 2545 kR, s i a8 th 20 I 2k &
NN 1y =

a0

1.4 CPET

FiA R FHH7E PCIAR G 2~7 d N 58 B CPET 1T 5 |
filt BE ARG T i) — HEAT It R FSEAEL i CPX-
600 Lot I REM L R GE AT, 521 e O i

1 BORATEEIRARELIFELLR
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ML, Tk e I B4 w2 ek
3 min, SR 1ETC G IR T L 60 r/min (55 B #4 B 3
min, Fifi 5 AR 9 2 H HARME N, PEHE 10~25 W/min )
R BCRIAT R IE S . MR A 7 IR RS
60 r/min (193 B J5 R 67 far D) R 0 3 0 W HEA TR F i
32 min, %5055 1EIE WSS 3 min 5 45 IR Y
DA A PRI Bl BRI 58 A, I sl v iy e
AR (VO,,,). VO, Jkeg. LA T4 T 5ok
B AR (VO,./ke) . B (O,P). Rk
WY E AR (V/VCO, slope) U fH O
(HR,,) . 2 3 W& {5 Wi 45 & (SBP,,) FIEF 5K
(DBP,,) 4815,

peak

1.5 HKil%nhr

K HI SPSS 22.0 G it 4R AF AT R AL B . R
BEEHEAT IR TR, 56 B B A xbs 26
AR, 241N R ST BEAR e K 565 AR IE A A AR Y
BARLIM (Q,, 0,) Fn, 2411 HECR K RS
5. MRS (Hort) Fom, 240 R
FH AR . B4 5 CRF 4 ¢ 2 % FH Spearman #H
KMo, ZHZE R Z 708 R0, XUl
Ko, P<0.05£RZERAGIFE L,

2 ER

2.1 JEARRR

LA 379 523, I g AR A 188 14l
LR BE 191 B, TR e O BB Y32 T4
ML AL 34 T7 H GDMT 7605 25 MR 7 o I IR R4 8
PP 1, 255 BoR 2 LR AE 2 1) 22 R 05T

RYRESSV
=998

Tab 1 Comparison of baseline characteristics between the CHD group and control group

Item CHD group (n=191)

Agelyear

BMI/(kg-m™)

Male/n(%) 162 (84.8)
History of smoking/n(%) 91 (47.6)
History of alcohol consumption/n(%) 119 (62.3)
FBG/(mmol-L™") 5.9+1.3
TC/(mmol-L™) 5.2(4.7,5.8)
LDL-C/(mmol-L™") 3.1(2.7,3.6)

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

63 (55, 68)
24.1(22.3,27.1)

Control group (n=188) P value
62 (57,70) 0.477
22.7 (21.6, 26.8) 0.187
147 (78.2) 0.133
79 (42.0) 0.311
104 (55.3) 0.112
5.1£1.5 0.097
4.9(4.6,5.5) 0.429
3.0 (2.6,3.5) 0.152

Vol.44 No.1 Jan. 2024
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Item

HDL-C/(mmol-L™)

CHD group (n=191)

1.3+0.4

SBP  /mmHg 122.2 (117.5, 132.9)
DBP _ /mmHg 71.2 (68.2,78.9)
Single vessel with lesions/n(%) 93 (48.7)
Multiple vessels with lesions/n(%) 98 (51.3)

Note: 1 mmHg=0.133 kPa.

2.2 KHsr 5 CRF &

220 AHEA- T CRF 4608 SRR Fan WL 2. 45
RN, ERARSE.OWREHE ZAB VO, /ke.
VO, .« VO,./kg. OP. V,/VCO,slope, HR 75
*2 BAORESEEX A CRF AR 4 b

Continued Tab

Control group (n=188) P value
1.2+0.2 0.187
119.7 (115.1, 131.7) 0.075
72.4 (67.3,77.6) 0.368

WG58 X ($P<0.05), filFHEAREN CRF X5
FUF T B o AR AR R, O R Y
TMM & I8 Tl ARE, 1 TFM &35 5 Tl A RE
(¥ P<0.05).

Tab 2 Comparison of CRF and body compositions between the CHD group and control group

Item CHD group (n=191)
VO, /kg/[mL- (kg-min)™'] 17.9+4.1
VO, ,./kg/[mL- (kg min)™'] 12.1£2.7

VO,,,/(mL- min™")
O,P/(mL-beat™)
V/VCO, slope
HR__ /(beat-min™)

1299.3+323.8

10.3 (9.4, 12.1)

26.2(23.6,29.3)
119.1£13.9

SBP,,/mmHg 149.1 (138.5, 162.4)
DBP ,/mmHg 75.2 (68.5, 82.1)
TMM/kg 22.5(20.9,25.2)
TFM/kg 10.243.6
LMM/kg 14.7 (12.4,15.9)
LFM/kg 5.0 (4.3,6.5)
UMM/kg 5.8(4.7,6.4)
UFM/kg 1.741.3

2.3 e R E R 5 9 CRF AT G PE

Syt — RGO B R 5 CRF Z I 56
#, AR FE bR CRF 46545 VO, kg HE17HISE
Pt 450 (K1) /R LMM (R=0.754) . TMM
(R=0.538) . LFM (R=0.593) 5 VO, /kg 7 1E A K
(¥ P<0.01), TFM (R=-0.563) 5 VO, /kg &Gt
(P<0.01); HARKMIIEPR S CRF Z [ I .

2.4 el EAS ] CRE L0 4k 5 e R

g it — A FU B AN [R]) CRF 5600 S8 3 A B 43 =22 1]
2250, KA &3 CPET il € i VO, /kg 45 191 1
AR MK CRF 4 [<16.0 mL/ (kgmin) ],
CRF # [16.0~20.0 mL/ (kg'min) ]. % CRF4 [>
20.0 mL/ (kg-min) ] 7', XF 3 41 H 3 000K 0o Bodis
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Control group (n=188) P value
20.5+5.7 0.001
13.9+4.5 0.013

1 483.4+408.6 0.000
11.2 (9.9, 12.9) 0.025
25.2(23.4,29.0) 0.002

127.5£17.2 0.000
152.3 (131.4,167.5) 0.078
75.1(70.1, 85.4) 0.687
23.1(19.4,25.8) 0.007
9.1+3.2 0.001

15.8 (14.3,16.6) 0.222
5.4(4.7,6.3) 0.539
5.3(4.5,6.6) 0.617
2.2+1.2 0.115

RIS (KE2) W R dE bR
FILMM (F=8.613, P=0.000)., TMM (F=2.364, P=
0.007) . LFM (F=1.743, P=0.022) . TFM (F=
2774, P=0.003) 7£3 40 2 %W A S E L
TMM. LMM 5 LFM Fifi i 35 CRF 3 5 11 384 m,  ifij
TFM Fifi 5 & CRF B s il b s IR 4 46 A 2 0
2R,

2.5 0N R A RS S CRF 2 & 0 Hr

22 TR AN 1T UH 53 B e S8 38 4 B AR AIE S AR 1 53
IR A, R EBIRER . S . TMM, TFM,
LMM, LFM #5250 S # VO, /kg ARG 3 .
B TMM. LMM. LFM 75, 560 8 5 1
VO, Jkeg FFiE s BEEFEERI TEM (T m 500 i
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R=0.538, P=0.006
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LFM/kg

Note: A. LMM. B.TMM. C. LFM. D. TFM.
BOREEERS 5 VO, ke LN EAEM T
Fig 1 Scatter plot analysis of the correlation between body compositions and VOzpeak/kg in CHD patients
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Fig2 Comparison of body compositions among different CRF groups in CHD patients
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F Mm%
HHIVO, kg W, AL T BAEEH VO, ke
WAL (£3).

£3 BOREEVO,  kelBXEEN S EELEEENH

Tab 3 Multiple linear regression analysis of relative factors of
VO,,.,/kg in CHD patients

Item B value B value t value P value
Age -0.166 -0.214 -1.745 0.041
Gender 2.949 0.985 2.990 0.003
LFM -0.432 -0.178 -2.517 0.023
T™MM 0.792 1.239 2.336 0.038
LMM 1.411 1.279 3.012 0.008
TFM 0.995 1.750 2.096 0.009

Note: R’=0.577.

3 itie

A S 30 32 53 A el O £ DA S f R Y CRF
LI M TFM., TMM, LFM. LMM 3845, KL
93 FEE 1 CRF DAK TMM AR FE e AR, TFM &
FARFEARE . HE— 2L O B TR, b =
CRF & AR5y, &S CRF 1Y 700 85 A L
T AR CRF &0 8 & A B TMM . LMM
LFM DK B TEM,

CRF 7] DLl it VO, kg BEA H WL IA B, CRF
S FVAEW . MERIR R Y SR AR S bt A5 E)
WESE . —IRANA T 13 345 44 5 P BT 4 P0G (AR g
*§ % (peak metabolic equivalent, MET_,; #] Hi
VO, Jkg HHEARFAR]) M1 pAL, ARt
SR 0 5 B8 T 3843 0 B AR 15% 1 19% 0. 4R
CRF 1] LU 3 P AR 0o 1 & 2 3 1O AR 5 vhod
Ok FE#E CRF i B8 T e AHE, 500k 1~ CRF Al
NI Z 1] R A DG

BMIJE 592 fifi F A% T2 31 68 o R IE Sk B 4 7
{H 2 BMIJf AN REDE I LA R DT 4 43 A 1 e, AT REh
PRI LA B i 22 S8 BMI i i 80 BMIIE #{H 2
ERR R BAR A BL. A WgE Y KW, WEE 190
JBE (25.0 kg/m’<BMI<29.9 kg/m?) A A BRI BMI IE #
ANBEAA LT R 2200, X — R MRl L
FEIR7, Ui BMIZENE R0 b i) Js FRE . A#H G BMIL,
BIA BEAAEHE, AT LA & B AR i 105 R0 AL AT A B A4 53 A
L AHE ST E L BIA I R, R
TFM 5 CRF B M. it &Aa st > iEid £
(4 TEM 2 5eE Coi AN BT At fa R R, IERR DT
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AIHERR 25 T80 0o FB A B BN RE 7 0T B 3 15 i)
B CRF; ARFS WSS R — W, #F—2
VB T IRARIRECo9s R PN U g 7 O kP
KATTA %5 2 W55 R, B TEM &6 0k &
RIS R o ASWFFE s O E 3 1 TEM 5 TR
NBE, RS T FIRR AR, Ik, 7ECHD Y
— B, TEX TEM T LAS R, R
FENHETEM, DU ST i A 1 H
5 3 A LAY 5 8 ] A A e s 190 19 0
Feb5 o WU T T B 25 S B0 D0 4R 5 L 20 A
T 56 L HR 5 B CRF, LI T f 5 s s A Sy
TEENRE SIS A, = AR Ty iE s s — 2 S B CRF
O N (TR Y R N TR N = T N
JETT S5 CRF (9 R R 2 MAEARMF ST, TMM LA
K LMM 5 CRF £ IEAHIC . 381 %) 000 J & B )
ST TOAT ARG LR B i, #F1fi 4R S CRF, 2k
DR UG
EAFEEMNE, AU AI, LFM 5 CRF £ 1E
M. AW 2 R, EIRREARET, BARA T
Ji 7 RS 55 1 LEM 55 8 (98 PR LA K el oo 9 &
KK H—I T 2 683 444548 i BMIIE 7 &k iy
Wfge 2 g TR . R, SRR Z S0k
PEB] T LEM X T 5e .00 A0 i s, HIR A 3¢
FRHE S LFM R e 0005 J 8 TS A DG M. i T CRF
SR R WS R RN E ', AR I T
LFM A1 CRF fyAHICHE, B LA IR 4235600 T LEM e
IR BRHE TG R, AL 5 5600 B TS i A G
AT B — 2D O IE
i LTk, AR @K, 0 B 1Y CRF
W2, TFM ¥ & b0 E T, CRFY TFM &
A%, 5 TMM, LMM LUK LEM L IEAH G, %45
SR A R b 75 2L T A6 50 B LFM DL R
TFM [ PFAl,  DLINsE X LMM PL & TMM 9311 25,
DI CRF, M E TG .
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