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 For Patients with coronary artery disease (CAD) accompanied by 

decreased left ventricular ejection fraction (LVEF), coronary artery 

bypass grafting (CABG) was the preferred management and superior to 

pharmacological therapy alone. Health assessment related to the quality 

of life in patients with CAD and post-CABG is important and intended 

for evaluating the acquisition of the therapeutic target. Based on the 

guidelines, treatments of CAD should be accompanied by lifestyle 

modification and cardiac rehabilitation.  The aim of the study was to 

assess functional capacity changes (∆METs) after phase II cardiac 

rehabilitation as a predictor of quality of life 3 months after CABG. A 

cohort study methods on patients with LV systolic dysfunction who 

underwent CABG between January 2019 and January 2021. Patients 

were submitted to phase II cardiac rehabilitation, where ∆METs showed 

changes in functional capacity before and after the program. The 

abnormality of ∆METs as a predictor was determined by the cut-off 

point using ROC and AUC curve in the previous study which was 3.25 

METs.5 Observe-component was patients’ quality of life 3 months after 

CABG using Kansas City Cardiomyopathy Questionnaire (KCCQ). The 

study showed there was a significant relation between ∆METs and 

KCCQ scores with moderate strength (p<0.01; r = 0.592), and showed 

the lower ∆METs group had a 5.3 times greater risk of poor quality of 

life than the higher ∆METs group 3 months after CABG (p<0.01; OR = 

5.3). The conclusion of the study showed that Functional capacity 

changes after phase II cardiac rehabilitation could predict the quality of 

life after CABG in patients with LV systolic dysfunction by using 

KCCQ. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 
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Coronary revascularization clinically improved reduces symptoms and improves the prognosis of coronary 

artery disease (CAD). Percutaneous coronary intervention (PCI) and coronary artery bypasmanagementBG) 

were effective managements for a patient with significant CAD. CABG was indicated to improve 

symptoms, extend human lifespan, and improve quality of life. Research by [2] showed the importance in 

functional capacity in patients who underwent CABG before and 18 months after CABG [1]. 

 

The main goal of cardiac rehabilitation program is secondary prevention of CAD and improving who ctivity 

tolerance in patients underwent CABG surgery. Phase II cardiac rehabilitation program is related to 

significant improvement of activity tolerance and functional capacity, psychosocial well-being and quality 

of life improvement, imppatients’symptoms that restrict patients’ activity, reducing patients’ disability, and 

reducing cardiovascular morbidity and mortality [3], [4]. 

 

Health assessment related to the quality of life in CAD, heart failure, and post CABG patients were 

important to perform, which aim to evaluate the achievement of the therapeutic target from the patient point 

of view. Besides optimalization of pharmacotherapy only, the combination of CABG and therapeutic 

approach showed significant clinical improvement and quality of life in CAD patients with left ventricular 

dysfunction. Quality of life assessment can be assessed using a questionnaire that represents the patient 

condition in daily social life independently by themselves [5], [6]. 

 

This research aims to assess functional capacity changes after phase II cardiac rehabilitation as a predictor 

of the quality-of-life in patient with left ventricular systolic dysfunction at 3 months evaluation after CABG 

surgery. 

 

2. METHODS 

This research was conducted using a prospective cohort design that verifying functional capacity changes 

from cardiac exercise tests before and after phase II cardiac rehabilitation (∆METs) as a predictor of quality 

of life in patients with left ventricular systolic dysfunction who underwent CABG, which using consecutive 

sampling technique in collecting population sample.  

 

The patients the research were CAD patient with left ventricular dysfunction underwent CABG surgery, 

which had left ventricular ejection fraction ≤52% and participated in phase II cardiac rehabilitation program 

at Haji Adam Malik General Hospital (RSUP HAM) Medan from January 2019 – January 2021. 

 

The cardiac rehabilitation program was carried out for 6 weeks with 12 times session where each exercise 

session lasted 30 – 40 minutes and consisted of warming up; then followed by aerobic exercise consisting of 

3 steps: walking for 10 minutes, treadmill for 10 minutes, and cycling for 10 minutes; and ended by cooling 

down pthe hase. At the beginning of cardiac rehabilitation meeting, an evaluation was carried out with 

6MWT (six-minute walking test) where functional capacity was assessed by the METs using a formula 

from American College of Sports Medicine (ACSM) and the Indonesia Association guideline. Exercise 

intensity and duration gradually increase the d every week according to patient ability and tolerance. 

Furthermore, at the end of phase II cardiac rehabilitation, functional capacity evaluation with post-program 

6MWT was carried out, then the changes or differences in functional capacity (∆METs) of research subjects 

were recorded. Functional capacity changes were divided into low ∆METs and high ∆METs, with a cut-off 

point 3.25 METs [7]. Patient data who participated in cardiac rehabilitation program were verified by the 

Cardiologist Consultant for Cardiovascular Prevention and Rehabilitation on Medical Faculty of Sumatera 

Utara University and RSUP HAM. 
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During 3 months after CABG surgery, patient quality of life was recorded and evaluated, where assessment 

of the quality of life was evaluated using the Kansas City Cardiomyopathy Questionnaire (KCCQ) scoring, 

then divided into good quality of life group and impaired quality of life group. Evaluation and study results 

were obtained through telephone interviews, outpatient policlinic interviews, and from RSUP HAM 

medical record. After all data had been collected, data processing and analysis were carried out to assess the 

hypothesis using SPSS program. 

 

3. RESULTS 

Based on baseline characteristic data, total number of study population was 91 patients, consist of 84.6% 

male patients and 15.4% female patients, with an average age was 57 years. From the echocardiography 

examination, the average of left ventricular ejection fraction was 47%, consist of 46.2% heart failure with 

preserved ejection fraction (HFpEF), 35.1% heart failure with mildly reduced ejection fraction (HFmrEF), 

and 18.7% heart failure with reduced ejection fraction (HFrEF). From observation and evaluation of major 

cardiovascular events (MACE) 3 months after CABG surgery, there was 75.8% patient without MACE, 

6.6% mortality, and 17.6% rehospitalization (table 1).  

 

Table 1. Baseline characteristics data 

Variable Mean / Median 

57.45 ± 5.26 

 

 

 

 

 

 

 

121.07 ± 19.30 

73.43 ± 11.15 

47 (35-52) 

n (%) 

Age  

Gender  

Male 77 (84.6) 

Female 14 (15.4) 

CAD risk factors  

Hypertension 49 (53.8) 

Smoking 70 (79.6) 

Diabetes 39 (42.9) 

Dyslipidaemia 55 (60.4) 

Systolic BP  

Diastolic BP  

Left ventricular ejection 

fraction 

 

LVEF classification  

HFpEF 42 (46.2) 

HFmrEF 32 (35.1) 

HFrEF 17 (18.7) 

Major adverse cardiac 

event 

 

No MACE 69 (75.8) 

Mortality 6 (6.6) 

Rehospitalization 16 (17.6) 
 

From data analysis of phase II cardiac rehabilitation program after CABG surgery on all study population, 

the median 6MWT distance was 260 meters before the program and 500 meters after program. Based on 

6MWT results, the average functional capacity before program was 4.71 METs and the average functional 

capacity after program was 8.66 METs, while the average of functional capacity changes before and after 

the program (∆METs) was 3.82 METs (table 2). 

 

Table 2. Phase II cardiac rehabilitation data 
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Variable Meana Medianb 

6MWT before program (meter)  260 (100-450) 

6MWT after program (meter)  500 (200-700) 

Functional capacity before program 

(METs) 

 4.71 (1.73-8.1) 

Functional capacity after program 

(METs) 

8.66 ± 1.89  

Functional capacity changes 

(∆METs) 

3.82 ± 0.91  

a : Kolmogorov-Smirnov normality test p >0.05 (equal) 

b : Kolmogorov-Smirnov normality test p <0.05 (unequal) 

 

Quality of life assessment was conducted using KCCQ scoring on evaluation 3 months after CABG, the 

average quality of life score was 57.20. Furthermore, based on the cut-off KCCQ score which is 50, patients 

quality of life was grouped into good quality of life by 65.9% and impaired quality of life by 34.1%.  

 

Statistical analysis was performed using Pearson correlation tests to assess the relationship between 

functional capacity changes and patient quality of life. From the correlation test between ∆METs and 

KCCQ score, p <0.001 was obtained which indicated a statistically significant difference between 

functional capacity changes after the program and patient quality of life after CABG surgery, with 

correlation coefficient r = 0.592 which indicates a moderate level correlation (table 3). 

 

Table 3. Pearson correlation test between functional capacity changes and quality of life after CABG 

 Functional capacity changes 

(∆METs) 

KCCQ score p < 0.001* 

 r  = 0.592 

 n = 91 
 

Furthermore, statistical analysis was conducted to compare the high and low functional capacity changes 

group after phase II cardiac rehabilitation against good and impaired quality of life groups 3 months after 

CABG surgery using Chi-Square comparative test. A statistically significant relationship was found on the 

quality-of-life study population between low ∆METs group and high ∆METs group 3 months after CABG 

with p <0.001. In addition, the statistically prevalence risk value was 5.3, which means that low ∆METs 

group had a 5.3 times greater risk of impaired quality of life than high ∆METs group 3 months after CABG 

(table 4). 

 

Table 4. Chi square test for functional capacity change as a predictor of quality of life after CABG surgery 

 Patients quality of life after 

program 
p 

Good Impaired 

n % n % 

Functional capacity 

changes (∆METs) 

Low 3 13 20 87 <0.001* 

High 57 83.8 11 16.2 

 Total 60 65.9 31 34.1  
*Prevalence risk = 5.3 
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4. DISCUSSION 

Kansas City Cardiomyopathy Questionnaire (KCCQ) is an instrument developed to assess quality of life 

and health status in patients with cardiac disease, especially chronic heart failure, consisted of 23 

questionnaires which approached to patients disease, activity limitation, symptoms experienced, quality of 

life, social interactions, and patient independence. Fulfilling KCCQ score was assessed based on an 

evaluation of the condition experienced by patients themselves, where the scores are arranged in ordinal 

order. Lowest score starts from number 1 and the highest number is based on the number of choices for 

each question asked. The overall rating scale was changed into a score between 0 – 100, where KCCQ score 

of 50 indicates a stable patient with a good quality of life, and KCCQ score of less than 50 indicates a 

patient with impaired quality of life due to the symptoms of heart disease [8]. 

 

Based on a study conducted by [9] which assessed changes in functional capacity and quality of life 1 year 

after CABG, they found that most of the study population showed a significant improvement in quality of 

life and functional capacity in the first 1 year after surgery which measured using the RAND-36 

questionnaire, Karnofsky dependent category, and NYHA functional class. However, coronary artery 

intervention by percutaneously or surgically methods did not prohibit disease progression and this explained 

why revascularization should be paired with secondary prevention management to maximize the benefits. 

Based on existing guidelines, the management of coronary artery disease is incomplete without lifestyle 

changes and cardiac rehabilitation program [10]. 

 

The aerobic physical exercise showed improvement in cardiovascular function, musculoskeletal system, 

physical endurance, respiratory function, inflammatory profiles, symptoms of depression and stress, and 

quality of life, which overall reduce the incidence of patient mortality. Quality of life is related to patient 

aerobic capacity and physical status, where the cardiac rehabilitation program would increase the patient 

physical activity and fitness so the quality of life will be improved [11], [12]. 

 

[13], which explained changes in KCCQ score were associated with functional capacity changes assessed 

using 6MWT and cardiopulmonary exercise test, where every increasing of 5 point in KCCQ score was 

associated with increasing of 6MWT distance by 100 meters or equivalent to 2.5 mL/kg/minutes increasing 

of oxygen uptake in patient functional capacity. Meanwhile, a research conducted by [12] showed that 

quality of life in CAD patients who underwent coronary revascularization was related to changes in aerobic 

capacity and physical status, where muscle training in cardiac rehabilitation for 12 weeks could improve 

functional capacity and quality of life of the patient after CABG. 

 

In this study, statistical analysis was carried out to assess the relationship between functional capacity 

changes after phase II cardiac rehabilitation and quality-of-life of the study population 3 months after 

CABG surgery. From the correlation test between total ∆METs and total KCCQ score, there was a 

statistically significant difference between the functional capacity change after phase II cardiac 

rehabilitation program and patient quality-of-life after CABG surgery, with a moderate correlation of 

statistics value. Furthermore, comparison between low ∆METs group and high ∆METs group with good 

quality of life group and impaired quality of life group 3 months after CABG being assessed, there was 

found a statistically significant difference, where the risk for impaired quality of life 3 months after CABG 

surgery in low ∆METs group was 5.3 greater than the high ∆METs group. 

 

5. CONCLUSION 

Functional capacity changes after phase II cardiac rehabilitation could be a predictor of quality of life after 

CABG surgery in patients with left ventricular systolic dysfunction by using KCCQ, where low functional 
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capacity changes have 5.3 times greater risk decreased of patient quality of life. 
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