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Effects of Moderate Intensity Aerobic Exercise Combined with Elastic Band
Resistance Training on Vascular Endothelial Function,
Cardiopulmonary Function and Exercise Tolerance

in Patients with Stable Coronary Heart Disease™
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ABSTRACT Objective: To explore the effects of elastic band resistance training and moderate intensity aerobic exercise on car-
diopulmonary function, vascular endothelial function and exercise endurance in patients with stable coronary heart disease. Methods: 70
patients with stable coronary heart disease who were treated in our hospital from September 2020 to April 2022 were selected, and they
were randomly divided into control group (35 cases, moderate intensity aerobic exercise) and the combined group (35 cases, receiving re-
sistance training with elastic band on the basis of the control group). The exercise tolerance, vascular endothelial function indexes
[carotid intima-media thickness (IMT), flow-medi-ated dilatation (FMD) value, Crouse plaque score], cardiopulmonary function indexes
[left ventricular ejection fraction (LVEF), cardiac stroke volume (SV), maximum oxygen uptake (VO,max) and oxygen pulse (O,pulse)],
quality of life and the incidence of cardiovascular adverse events were compared between the two groups. Results: After intervention, the
6-minute walk test (6MWT) of the two groups was increased, and the combined group was higher than the control group (P<0.05). After
intervention, LVEF, SV, VO,max and O,pulse in the two groups increased, and the combined group was higher than the control group
(P<0.05). After intervention, the each dimension scores of physical/social function, physical pain, physical/emotional function, energy
and overall/mental health in the two groups were increased, and the combined group was higher than the control group (P<0.05). After
intervention, IMT in the two groups decreased, FMD increased, and Crouse plaque score decreased, and the degree of change in the com-
bined group was greater than that in the control group (P<0.05). There was no difference in the incidence rate of adverse cardiovascular
events between the two groups (P>0.05). Conclusion: The patients with stable coronary heart disease use elastic band resistance training
and moderate intensity aerobic exercise combined intervention can effectively improve the cardiopulmonary function and vascular

endothelial function, improve exercise endurance and quality of life, which has good clinical application value.
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Table 1 Comparison of general data

Factors Control group(n=35)  Combined group(n=35) 2t P
Male/female 22/13 20/15 0.238 0.626
Agelyears, x£ s) 62.21+ 591 62.98%+ 6.28 -0.528 0.599
Course of disease( years x+ s ) 5.64% 0.41 5.53% 0.39 1.150 0.254
NYHA classification( /II/IIT) 15/12/8 16/12/7 0.102 0.952
Body mass index(kg/m? x£ s) 2337+ 1.36 23.69+ 1.29 -1.010 0.316

Combined basic diseases

9/5/4 7/6/5 0.452 0.798

(hypertension/hyperlipidemia/diabetes )
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Table 2 Comparison of exercise endurance(x% s, m)

Before intervention After intervention

Groups
Control group(n=35) 325.37+ 24.10 381.10% 36.13¢
Combined group(n=35) 324.82+ 33.08 475.33% 42.15°
t 0.080 -10.042
0.937 0.000

P

Note: compared with before intervention in the group, *P<0.05.

2.2 I EIhEETEHRITEE Wi4H SV .LVEF O,pulse \VO,max J} &, HIBEE 4 T X R4
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Table 3 Comparison of cardiopulmonary function indexes(x+ s )

SV(mL) VO,max(ml/min-kg) O,pulse( ml/times )

LVEF(%)
Groups Before After Before After Before

After Before After

intervention intervention intervention intervention intervention intervention intervention intervention

Control group
54.65+ 6.54  61.07+ 7.93*  58.66%+ 5.65 67.05+ 6.51* 23.51% 337  27.49+ 3.38 8.19+ 147 13.45+ 3.47¢

(n=35)
Combined
5342+ 747  66.57+ 698 5743+ 6.76  73.69+ 7.68°  23.06% 4.31 30.19% 3.42° 8.27+ 1.36 16.34+ 3.39°
group(n=35)
t 0.733 -3.080 0.826 -3.902 0.487 -3.322 -0.236 -3.524
P 0.466 0.003 0.412 0.000 0.628 0.001 0.814 0.001

Note: compared with before intervention in the group, *P<0.05.
23 AFERESHEEITS NI J5 L PRI/ A2 D RE ARIARR A B/ R RE RS ) LB
AT, U2 B /AL RE ARRAR ERE /REIBIAE . K ORI A ARV T R, HLERG AR TR IRZE (P<0.05) .
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Table 4 Comparison of scores of each dimension of quality of life(x+ s, scores)

Physical Mental Social Physical Overall Emotional
Groups Time Physical pain Energy
function health function function health function
Before
Control ) ) 51.73+ 551 5896 5.61 58.56% 6.76 62.63+ 5.58 61.04+ 6.28 5630+ 6.24 63.67+ 7.31 61.93+ 7.24
intervention
group
After
(n=35) ) ) 69.58+ 6.47* 70.79+ 5.42* 72.62+ 7.82* 74.17+ 6.73* 75.03% 7.25* 71.69+ 5.94° 77.62% 6.34* 75.35% 6.19°
intervention
. Before
Combined | ) 5231+ 7.13 59.11% 6.12 59.13+ 7.26 63.46% 6.92 60.35+ 6.62 5727+ 6.84 62.92+ 625 62.78% 6.51
intervention
group
(1=35) After 77.06x 79.20+ 83.21% 82.74+ 83.29+ 79.18% 83.46% 83.06%
n=
intervention 6.73® 7.62® 6.27® 7.86™ 7.48% 7.72% 7.49% 7.95®

Note: compared with before intervention in the group, *P<0.05. Compared with the control group after intervention, *P<0.05.
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Table 5 Comparison of vascular endothelial function indexes(x* s )

IMT(mm)

FMD( %) Crouse plaque score( scores )

Groups

Before intervention  After intervention

Before intervention

After intervention  Before intervention  After intervention

Control group

(n=35) 1.42+ 0.36 1.24+ 0.23* 8.62+ 0.43 11.07+ 0.39* 3.47+ 0.53 2.56% 0.42°
n=
Combined group
(1=35) 1.39+ 0.28 1.03+ 0.19* 8.56% 0.58 14.64+ 0.55* 3.39+ 0.38 1.81+ 0.36*
n=
t 0.389 4.164 0.492 -31.125 0.726 8.021
P 0.698 0.000 0.625 0.000 0.470 0.000

Note: compared with before intervention in the group, *P<0.05.
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FFIRZH (17.14% ) BEA4H(8.57% ). IS AN B T4k & A= %

A LR TE2E5(P>0.05) . W3 6 iR,

RO WMERAREGHRER [(5I(%)]

Table 6 Incidence rate of cardiovascular adverse events [n(% )]

Groups Vasovagal reflex Arrhythmia Angina pectoris Miocardial infarction ~ Total incidence rate
Control group(n=35) 1(2.86) 2(5.71) 2(5.71) 1(2.86) 6(17.14)
Combined group(n=35) 1(2.86) 1(2.86) 1(2.86) 0(0.00) 3(8.57)
IS 1.148
P 0.284
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