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[ Abstract | Objective To investigate the efficacy and safety of 6-week online supervised exercise intervention on
patients with different types of coronary artery disease (CAD). Methods A total of 22 patients with CAD after percutaneous
coronary intervention (PCI) were enrolled in 2 groups, including 11 in non-myocardial infarction (non-MI) group and 11 in
post-MI group. All enrolled patients were required to fill in the cardiac rehabilitation questionnaires or scales and underwent
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blood biochemical detection, motor function test and cardiopulmonary exercise test (CPET). Under the guidance of cardiovascular
physicians, the patients were asked for daily exercise by their therapists online. The exercise program consisted of resistance
training of lower extremities and aerobic exercise. Resistance training was sit-to-stand training, twice a day for 2-3 sets per time,
20-30 in each set. Aerobic exercise was brisk walking, once a day for 30-60 min, and intermittent rest was permitted. Exercise
intensity was either to reach the heart rate reflecting the anaerobic threshold or to score 13 on rating of perceived exertion scale.
After 6-week online supervised exercise intervention, the indicators were re-tested, and the differences of intra-group changes
were analyzed. Results All patients completed retests according to the timeline without any serious adverse cardiovascular
events. After 6-week online supervised exercise intervention, the scores of CAD self-management scale, CAD education scale
and barriers to physical activity scale were improved in the non-MI and post-PCI groups, and the scores of Bandura’s exercise
self-efficacy scale were improved in the post-MI group (all P<<0.05). The results of 6-min walk test, sit to stand test, 5 times sit to
stand test, 30-s sit-to-stand test (STS) and 1-min STS were all improved in the non-MI and post-MI groups after the intervention (all
P<.0.05). Both groups had significant decreases in low-density lipoprotein and triglycerides (all 7<<0.01). CPET results showed
that the oxygen uptake to work rate ratio ([ 8.4440.93 ] mL/[min*W] vs [9.0540.77 ] mL/[min*W ], P<<0.01), oxygen uptake/
heart rate ([9.8541.91 ] mL vs [10.6541.83 ] mL, P=0.01) and maximal metabolic equivalent [MET] ([4.9240.74 ] MET vs
[5.2240.76 | MET, P=0.05) were all increased in the post-MI group after the intervention, while the above indicators had no
significant change in the non-MI group. Conclusion The 6-week online supervised exercise is a safe and effective intervention.
It can not only significantly enhance the disease knowledge and self-health management ability of patients in non-MI and post-
MI groups, but also can remarkably improve their motor function and blood lipid level, and this intervention can significantly
improve the cardiopulmonary function of patients in post-MI group.
[ Key words | coronary artery disease; online intervention; sit to stand exercise; cardiopulmonary function
[ Acad J Naval Med Univ, 2022, 43(10): 1135-1142 ]
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(AT HR,,.) . # = W 46 JE (peak systolic blood
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Tab 1 Baseline information of 2 groups of CAD patients

after PCI
N=11
Characteristic Non-MI Post-MI

Agelyear, x 56.9+12.9 58.5+73
Body height/m, x*s 1.67+0.07 1.70+0.07
Body weight/kg, x+s 70.36+14.27  73.32%13.90
BMI/(kgem ), X£s 25.10+4.10 25.36+3.80
Male, n (%) 9 (81.8) 9(81.8)
Coronary artery lesion, 7 (%)

Single-vessel 5(45.5) 19.1)

Double-vessel 4(36.4) 6 (54.5)

Triple-vessel 2(18.2) 4(36.4)
Risk factor, 1 (%)

Hypertension 5(45.5) 8(72.7)

Diabetes mellitus 4(36.4) 6 (54.5)

Hyperlipidemia 6 (54.5) 6 (54.5)

Smoking 6 (54.5) 7 (63.6)
Medication, n (%)

ACEI/ARB 6 (54.5) 8(72.7)

B-blocker 10 (90.9) 10 (90.9)

Statin 11 (100.0) 11 (100.0)

Hypoglycemic agent 4(36.4) 5(45.5)

PCI: Percutaneous coronary intervention; CAD: Coronary
artery disease; MI: Myocardial infarction; BMI: Body mass
index; ACEI/ARB: Angiotensin converting enzyme inhibitor/

angiotensin receptor blocker.

K2 WAHPCIARG CAD £E& 6 Bk L

22 WAEETRNGEFERTEREIOT 6)F
& LB s T E, B ISR FIRRIH AL
FEFELL ) CSMS ., CADE., 6.0y 28 Bz 56 4R sl ik A
ARG s B AT A5 5 5 T AT AH L3t
(P1<0.05) ; AE.CNIFESELE ) ESEFS 40 5 11
A Z R TG 4= X (P>0.05) , FEIHMEC L
FEFEA Y ESE 10 BT Hihi e s (P<<0.01) ; M4
) GSLTPAQ 153435 Tl ai A Lt 25 44 oGt T2
(P¥1>005) . W2,

23 WABFTFMANGEH G ENL 6Lk
LWBHE S T RS, RO WU SEZE RN R IH MO LA
HELH ) 6MWT, TUGT. FTSTS, 30-s STS. 1-min
STS 5 Tl AH Lb XM (P 1<<0.05) ; PiZH AR
HHG 5T HiAiH 25 ¥ g2 L (PH¥>
0.05) . W% 3.

24 WARFZTEG kIR T 6 FL I
Bz g THis, JE0NUESLA FFRIE % U FEL
) LDL., TG /KX THinT % (P3#<0.01) , B
[H O A FEZH ) CK-MB /K5 Fil R F (P=
0.05) , PRZHHA M AEAR S T IRETAH b 22 S 34 e st
HeEE L (PH>0.05) o WK 4,

BTG EENERFIEN

Tab 2 Changes in questionnaire or scale scores of CAD patients after PCI in 2 groups before and after 6-week

online supervised exercise intervention

n=11,xxs
" . | Non-MI Post-MI
Questionnaire or scale Baseline Retest P value Baseline Retest P value
CSMS 7091+14.11 92.00+18.87 0.01 79.18+9.10 95.91+8.64 <0.01
ESE 54.36+15.51 62.18+9.90 0.16 56.18+7.47 68.91+8.07 <0.01
GSLTPAQ 11.73+9.90 19.09+4.70 0.07 19.82£5.67 22.27+6.47 0.06
CADE 12.36£4.11 15.45+1.57 0.02 13.36+2.98 15.36+1.75 <0.01
BPA 50.91+10.12 43.91£6.53 <0.01 57.91+10.82 44.18+4.05 <0.01

PCI: Percutaneous coronary intervention; CAD: Coronary artery disease; MI: Myocardial infarction; CSMS: Coronary artery
disease self-management scale; ESE: Bandura’s exercise self-efficacy; GSLTPAQ: Godin-Shephard leisure-time physical activity
questionnaire; CADE: Coronary artery disease education; BPA: Barriers to physical activity scale.

X3 WAHPCIARE CAD £ 6 Bk L

B TFRAEIEEZEEhRE N

Tab3 Changes of motor function of CAD patients after PCI in 2 groups before and after 6-week online supervised exercise intervention

n=11,x*s
Test Non-MI Post-MI
s Baseline Retest P value Baseline Retest P value
6MWT/m 484.324+41.19 508.47+40.97 <0.01 471.57+46.38 496.71+47.05 <0.01
TUGT/s 9.10£0.82 8.59+0.85 <0.01 9.1440.90 8.59+1.16 0.04
FTSTS/s 10.75£1.06 10.06+0.73 <0.01 12.46+1.73 11.16£1.35 <0.01
30-s STS/times 13.27£1.01 13.73£1.01 0.05 12.64%1.12 13.36£1.75 0.05
1-min STS/times 26.09+2.12 27.18+2.75 0.05 24274341 25.82+4.00 <0.01
HG/kg 35.59+3.63 34.90+4.41 0.24 34.93+5.20 34.44+6.24 0.44

PCI: Percutaneous coronary intervention; CAD: Coronary artery disease; MI: Myocardial infarction; 6MWT: 6-min walk test;
TUGT: Time-up and go test; FTSTS: 5 times sit-to-stand test; 30-s STS: 30-s sit-to-stand test; 1-min STS: 1-min sit-to-stand test; HG:
Handgrip test.
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Tab 4 Changes of blood biochemical indexes of CAD patients after PCI in 2 groups before and after 6-week online

supervised exercise intervention

n=11,x*s
Non-MI Post-MI
Index ] ;

Baseline Retest P value Baseline Retest P value

LDL/(mmol-L ") 2.6940.59 1.6840.50 <<0.01 2274045 1.5440.36 <<0.01
HDL/(mmol-L ") 1.07%£0.28 1.094+0.22 0.23 1.06%£0.25 1.06%0.18 0.76
TC/(mmolsL ™" 3.481+0.69 3.17£0.63 0.08 3.55+0.57 3.34+0.42 0.08
TG/(mmol-L ") 2.78%2.17 1.73£1.60 <0.01 2.21£0.63 1.46+£0.42 <<0.01
FBG/(mmol-L ) 5.78+1.64 5.89+£1.08 0.06 6.09+1.15 5.59+0.87 0.07
CK/(UsL ™) 121.45+75.26 102.294+49.16 0.14 107.824+39.71 105.361+18.70 0.82
CK-MB/(U-L™ ") 4.824+2.99 3.73£1.56 0.10 7.36+5.57 5.18%£2.75 0.05
ALT/(U-L™") 26.73+17.07 31.56£25.77 0.11 23.454+9.49 24.8247.55 0.57
AST/(U-L™ ") 26.18+11.96 27.08£13.19 0.21 21.00+5.57 20.82£4.05 0.89
Cr/(umolL ") 73.18 £28.56 76.89£28.36 0.09 78.67£24.92 81.18+£20.84 0.33
BUN/(mmolsL ") 551+£1.78 5.54+1.67 0.80 5.53+1.63 551£1.76 0.80
UA/(umolsL ") 381.96+138.79  334.194+90.71 0.06 376.78 90.29 376.50+68.36 0.84

PCI: Percutaneous coronary intervention; CAD: Coronary artery disease; MI: Myocardial infarction; LDL: Low density
lipoprotein; HDL: High density lipoprotein; TC: Total cholesterol; TG: Triglyceride; FBG: Fasting blood glucose; CK: Creatine
kinase; CK-MB: Creatine kinase-MB; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; Cr: Creatinine; BUN: Blood
urea nitrogen; UA: Uric acid.

25 WAEFETFWMATSE CPETI 40 T 6 JH
& bWz T JE, MRIH G JLEE BE 4
AVO,/AWR. VO,/HR. MET,, #/iE (P#<005) ,

HAth CPET 45 #5 & B . A8 1k (P3>0.05) ;
Ly JJUBE BB 41 19 CPET 48 b5 2 JC W 8. A8 4k (P 31>
0.05) . W5,

&5 WAPCIARG CAD B¥E 6 A% LS EE3THEIE CPET fE/REH
Tab 5 Changes of CPET indicators in CAD patients before and after 6-week online supervised exercise intervention
n=11,x=xs
L Non-MI Post-MI
CPET indicator - -
Baseline Retest P value Baseline Retest P value
Pulmonary function
FVC/L 441£1.15 391+1.62 0.28 3.88+0.74 4.08%1.07 0.66
FEV,/L 2.58+0.72 2.2610.64 0.11 2.6710.58 2.62+0.70 0.67
MVV/(Lemin ") 88.961-34.72 97.324+27.81 0.14 87.99422.19 90.73+18.52 0.61
Ventilatory function
VE/VCO, 31.20+5.22 30.98+5.80 0.69 28.49+3.07 28.80+2.47 0.69
Exercise tolerance
MET,,/MET 4.6910.95 5.26+1.10 0.07 4.9210.74 5.22+0.76 0.05
AT VO, ,,./(mLemin ') 915.55+208.12 943.36+201.51 0.41 998.00+165.63 1029.361+165.92 0.29
VO, o /(mLemin ") 1111.734225.70 1236.64+294.17 0.06 1342.27+417.12 1300.36+327.99 0.64
AT VO,/kg ,../(mLemin " 'skg ") 13.5212.64 13.96£2.40 0.51 14.0611.94 14.56+1.57 0.08
VO,/Kg /(mLemin~ 'skg ") 16.43+3.31 18.34+3.84 0.07 17.26+2.57 18.07+2.65 0.12
Cardiovascular function
HR,,/min "' 116.64+11.83 122.64+13.84 0.09 126.45+18.59 121.55+£17.78 0.33
AT HR,,,/min ' 100.82+11.82 100.82+10.99 1.00 104.18+14.95 100.00+7.71 0.24
Peak SBP/mmHg 161.55+24.16 162.27+22.99 0.91 171.27+22.73 162.64+22.65 0.23
AVO,/AWR/(mLemin 'sW ") 8.04+1.34 7.88+1.52 0.42 8.4440.93 9.05+0.77 <0.01
VO,/HR/mL 9.47+1.79 10.074+2.05 0.20 9.85+1.91 10.6541.83 0.01

1 mmHg=0.133 kPa. PCI: Percutancous coronary intervention; CAD: Coronary artery disease; CPET: Cardiopulmonary
exercise test; MI: Myocardial infarction; FVC: Forced vital capacity; FEV,: Forced expiratory volume in first second; MVV: Maximal
voluntary ventilation; VE/VCO,: Ventilatory equivalent for carbon dioxide; MET,,,.: Maximal metabolic equivalent; MET: Metabolic
equivalent; AT: Anaerobic threshold; VO, ,,.; Maximal oxygen uptake; VO,/kg ...: Maximal oxygen uptake/body weight (kg); HR,,,:
Maximal heart rate; SBP: Systolic blood pressure; AVO,/AWR: Oxygen uptake to work rate ratio; VO,/HR: Oxygen uptake/heart rate.
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