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[ Abstract] Objective To assess the effect of cardiac rehabilitation on symptoms and quality of life in patients
with coronary artery disease (Non-obCAD) living at high altitudes who have positive results for cardiopulmonary exercise
testing. Methods A randomized controlled study was conducted. Hospitalized patients with suspected coronary heart
disease were enrolled for coronary angiography. Based on the angiography findings, patients with Non-obCAD
underwent cardiopulmonary exercise testing, and those with positive results were included in the study. With a random
number table, patients with positive results for cardiopulmonary exercise testing were assigned to two groups, an
experimental group receiving cardiac rehabilitation (individualized exercise plan) plus standard treatment and a control
group receiving standard treatment alone. At enrollment and the 3-months follow-up, Seattle Angina Questionnaire
(SAQ) and the 36-item Short-Form Health Survey (SF-36) were used to evaluate the patients. The data of the two groups
were analyzed and compared to evaluate the effect of cardiac rehabilitation on the symptoms and quality of life in Non-
obCAD patients living at high altitudes who have positive results for cardiopulmonary exercise testing. Results A total
of 100 patients were included in the study, with 50 patients in the experimental group and 50 in the control group. The

mean age in the experimental group was (55.0+6.8) years, while that in the control group was (56.6+9.1) years. Notably, at
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the time of enrollment, no significant differences were found between the two groups across all the SAQ measures.
However, after 3 months of follow-up, the experimental group scored higher than the control group did in terms of
physical limitation (75.6+5.0 vs. 72.1%5.9), angina stability (69.6+6.4 vs. 62.5+9.6), angina frequency (70.8+9.1 vs.
65.319.3), treatment satisfaction (79.5+5.0 vs. 76.3+4.7), and disease perception (84.9+5.2 vs. 80.4+3.8), with statistically
significant differences between the two groups (P<0.05). At the time of enrollment, the two groups showed no significant
differences in any of the SF-36 measures. However, at the 3-month follow-up, the experimental group had better scores
than the control group did in physiological functioning (27.4+2.4 vs. 25.8+3.0), role—physical (6.6+1.2 vs. 6.0+0.8), bodily
pain (4.7£1.3 vs. 4.1+1.0), general health (20.2+2.2 vs. 19.0+1.8), vitality (15.8+2.1 vs. 14.5+2.1), social functioning
(7.2%£1.3 vs. 6.4+1.1), role—emotional (5.2+1.1 vs. 4.7+1.2), and mental health (22.9+2.7 vs. 20.8+2.1) (P<0.05).
Conclusion Cardiac rehabilitation is conducive to improvements in symptom and quality of life in Non-obCAD
patients in high altitude areas with positive results for cardiopulmonary exercise testing. No adverse cardiovascular events

occurred during the rehabilitation period, which validates preliminarily the safety and efficacy of cardiac rehabilitation in
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this patient population.
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Table 1 Comparison of basic patient information L B T 2 S (L L R AR 2
Item L) grom tnosgy X0 P MBI IE R LR TR IRAL(P< 0.05) . AR FI
Agelyr. 550468  566£9.1 —1.0 03 MR TEB IFAE B (P< 0.05) FUEEAR 20 bk i 48 95 7% Ho
Male/case (%) 35(700)  40(800) 13 04 (P<0.05) )7 2 WA geit# i Lo TE T2y fpk
Basic situation Dy T, P22 [ AR B 2. 22 5 (P> 0.05) . L3R2.
SBP/mmHg 12284158 12712192 —12 02 {5 AL, SR 2 7 NS 1 B B Chigh density
DBP/rfmiflIg 7854106 80894 —10 03 lipoprotein cholesterol, HDL-C) & F X1 & 2H (P< 0.05), 43
o . TN PO OO SRR S SN AR
Educational attainment/case (%) 0.4 0.8 I, PR 2 S 0 ML ST AOMCPETAS A Gz B it L
Primary education 1480) 17 (340) ot AR ORI AR 2R TG . WL
Secondary eduation 19 (38.0) 17 (34.0) %3,
Junior college or above 17 (34.0) 16 (32.0) 2.2 TABHESAQIESHILLE
Age group/case (%) 41 01 N, B2 FAEPL, AS, AF, TS, DPJ7 [fi 2% 1
Sddyr 480 6(120) TG 2EE Lo R, Ze3 34 A Bl U7, I 41 A -3k
e W0 280 DTSR F AL (P<0.05) . L3R4,
=60 yr. 12(240)  20(40.0)

SBP: systolic blood pressure; DBP: diastolic blood pressure; HR: heart

rate; BMI: body mass index.
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Table 2 Comparison of patients’ comorbidities, coronary vascular conditions, and medication

Item Experimental group (n=50) Control group (n=50) X p
Type 2 diabetes mellitus/case (%) 9 (18.0) 16 (32.0) 2.6 0.2
Hypertension/case (%) 22 (44.0) 25 (50.0) 04 0.7
Hyperlipidemia/case (%) 13 (26.0) 16 (32.0) 0.2 0.8
Hyperuricemia/case (%) 3(6.0) 5(10.0) 0.5 0.7
Carotid arteriosclerosis/case (%) 14 (28.0) 16 (32.0) 0.2 0.8
Hypercythemia/case (%) 3(6.0) 2 (4.0) 0.2 1.0
Cerebral infarction/case (%) 11 (22.0) 5(10.0) 2.6 0.2
Coronary slow flow/case (%) 4.9 <0.05

No 16 (32.0) 27 (54.0)

Yes 34 (68.0) 23 (46.0)
Types of intervention drugs/case (%) 7.0 0.1

0 6(12.0) 6(12.0)

1 15 (30.0) 21 (42.0)

2 15 (30.0) 19 (38.0)

=3 14 (28.0) 4(8.0)
Number of coronary vascular lesions/case (%) 8.7 <0.05

0 1(2.0) 1(2.0)

1 43 (86.0) 31 (62.0)

2 5(10.0) 11 (22.0)

=3 1(2.0) 7 (14.0)
Number of comorbidities/case (%) 0.2 <0.05

0 1(2.0) 1(2.0)

1 43 (86.0) 31 (62.0)

=2 6 (12.0) 18 (36.0)
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Table 3 Comparison of lab findings at the time of patient enrollment

Experimental group Control group

Item (n=50) (n=50) t P
UA/(umol/L) 344.1+91.9 362.3+85.8 —1.0 03
TC/(mmol/L) 44409 4312 02 08
TG/(mmol/L) 1.5+0.8 1.6+0.7 —02 09
HDL-C/(mmol/L) 1.2+0.2 1.1+0.2 2.2 <0.05
LDL-C/(mmol/L) 2.6+0.7 2.5+0.9 08 04
LVEF/% 65.6+3.4 65.1£5.4 06 0.6
Oxygen uptake 1.3+0.4 1.3+0.4 07 05
during exercise

Oxygen pulse 8.8+2.3 8.8+2.3 —0.1 09
MET 3.6+0.7 3.6+0.7 03 08
MVV 43.0+11.3 41.91£9.9 05 0.6
RBC/(x10~ 17" 49409 4.840.6 08 04
HGB/(g/L) 150.3+22.4 148.8+20.9 04 0.7

UA: uric acid; HDL-C: high density lipoprotein cholesterol; TG:
triglyceride; TC: total cholesterol; LDL-C: low density lipoprotein
cholesterol; LVEF: left ventricular ejection fraction; MET: metabolic
equivalent; MVV: maximum voluntary ventilation; RBC: red blood
corpuscle; HGB: hemoglobin.

F4 ARELLFEER (SAQ) WILLEK

Table4 Comparison of the results for Seattle Angina Questionnaire

(SAQ)
Experimental — Control
Item Time group group t/Z P
(n=50) (n=50)
PL  Enrollment 51.0+10.3  49.1+9.9 1.0 03

Follow-up for 3 months ~ 75.6+5.0 72.145.9 3.2 <0.05
AS  Enrollment 50.0+7.6 48.0+5.8 1.5 0.1
Follow-up for 3 months ~ 69.6+6.4 62.5£9.6 44 <0.001
AF  Enrollment 39.3+10.5  36.0+10.0 1.6 0.1
Follow-up for 3 months ~ 70.8+9.1 65.3+9.3 3.0 <0.05
TS  Enrollment 67.1+7.2 66.6+5.6 03 0.7
Follow-up for 3 months ~ 79.5+5.0 76.3+4.7 3.3 <0.05
DP Enrollment 64.0+3.1 65355 —15 0.1
Follow-up for 3 months ~ 85.0+5.2 80.4+3.8 5.0 <0.001

PL: physical limitation; AS: angina stability; AF: angina frequency; TS:

treatment satisfaction; DP: disease perception.

(P>0.05) . #ATM, 283340 H IBE VT, 150 20 7E SRR ) g
(physical functioning, PF) . A3 HAfiE (role—physical,
RP) . JRIAPEIH (bodily pain, BP) . B {5 (general
health, GH) . ki /1 (vitality, VT) . #4316 (social
functioning, SF) . 1% BRI HE (role—emotional, RE) K A&
{# 3 (mental health, MH) J5 T PE4r B i, 2R IE G IT2F
B (P<0.05), W5,

3 ThHe

AL Az B0 N B A2 T i S 2L AR ARAACT 2052 BR AR

®5 BERAAZEEDS (SF-36) MILR
Table 5 Comparison of the results for the 36-item Short-Form Health
Survey (SF-36)

Experimental — Control

Item Time group group  t/Z P
(n=50) (n=50)
PF  Enrollment 25.7£3.5 246+36 1.7 0.1
Follow-up for 3 months 27.4+2.4 25.843.0 3.1 <0.05
RP  Enrollment 5.7+1.7 55+13 13 02
Follow-up for 3 months 6.6+1.2 6.0£0.8 3.1 <0.05
BP  Enrollment 3.8+1.1 3.7+1.0 04 0.7
Follow-up for 3 months 4.7+1.3 4.1+x1.0 24 <0.05
GH  Enrollment 19.0+1.5 18.7¢1.5 1.0 0.3
Follow-up for 3 months 20.2£2.2 19.0£1.8 3.0 <0.05
VT  Enrollment 15.0+1.9 14.5+1.4 1.6 0.1
Follow-up for 3 months 15.8+2.1 14.5+2.1 3.3 <0.05
SF Enrollment 6.8+1.2 6.4+1.0 18 0.1
Follow-up for 3 months 7.1£1.3 6.4+1.1 3.3 <0.05
RE  Enrollment 4.4+1.4 4.0+12 12 02
Follow-up for 3 months 5.2%1.1 47+12 23 <0.05
MH  Enrollment 19.7+2.0 19.6+2.0 02 0.8
Follow-up for 3 months 22.9+2.7 20.8+2.1 4.3 <0.001

PF: physical functioning; RP: role—physical; BP: bodily pain; GH: general
health; VT: vitality; SF: social functioning; RE: role—emotional; MH:
mental health.
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