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Abstract:  Coronary Artery Bypass Graft (CABG) surgery is a widely performed procedure aimed at 

improving blood flow to the heart in patients with severe coronary artery disease. While the surgery is often 

successful in alleviating symptoms and reducing the risk of heart attacks, patients frequently face significant 

post-operative challenges. These challenges include reduced lung volumes, decreased oxygenation, and other 

pulmonary complications that can hinder recovery and prolong hospital stays. Cardiopulmonary rehabilitation 

is a critical component of post-operative care, designed to enhance recovery, improve functional capacity, and 

promote overall well-being. This study investigates the effectiveness of combining standard cardiopulmonary 

rehabilitation with group training and biofeedback in improving recovery outcomes for post-CABG middle-

aged male patients. 

Objectives - The primary objective of this study is to evaluate the impact of group training combined with 

biofeedback on functional exercise capacity, as measured by the Six-Minute Walk Test (6MWT), in post-

CABG patients. Secondary objectives include assessing the effects of the combined intervention on VO2 

Max, heart rate, dyspnea scores, pain levels, and health-related quality of life. Additionally, the study aims to 

compare the outcomes between patients receiving standard cardiopulmonary rehabilitation and those 

receiving additional group training. 

Methods - This quasi-experimental study was conducted in hospitals located in Greater Noida. The study 

involved 60 middle-aged male patients who had undergone CABG surgery. Participants were divided into 

two groups of 30 each. Group 1 received standard cardiopulmonary rehabilitation, while Group 2 received 

cardiopulmonary rehabilitation with additional group training. The intervention lasted for 2 weeks, with 

sessions held three times a week. Each session included warm-up exercises, aerobic exercises, resistance 

training, breathing exercises, and educational sessions. Group 2 also participated in group activities and 

biofeedback sessions. 

Results- Both groups showed significant improvements in functional exercise capacity, as measured by the 

Six-Minute Walk Test (6MWT). Group 2 exhibited a greater increase in the distance walked compared to 

Group 1, indicating the added benefit of group training. Cardiovascular fitness, assessed through VO2 Max, 

improved in both groups, although the differences between the groups were not statistically significant. Pain 

levels, measured by the Visual Analog Scale (VAS), decreased significantly in both groups post-intervention, 

with no significant difference between the groups. Dyspnea scores were significantly reduced in both groups, 

with Group 2 experiencing greater improvements. The SF-36 Health Survey scores, which assess health-

related quality of life, improved significantly in both groups, with Group 2 showing a more substantial 

increase. The duration of hospital stay did not differ significantly between the two groups. 
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Conclusion - The study demonstrates that adding group training to standard cardiopulmonary rehabilitation 

significantly enhances functional exercise capacity, reduces dyspnea, and improves the quality of life in post-

CABG middle-aged male patients. While both rehabilitation methods effectively improve cardiovascular 

fitness and manage pain, group training offers additional benefits through social support and motivation, 

leading to superior outcomes in specific areas. These findings underscore the value of incorporating group-

based interventions and biofeedback into rehabilitation programs for cardiac patients, promoting holistic 

recovery and improved long-term health outcomes. 

Index Terms - CABG, cardiopulmonary rehabilitation, group training, biofeedback, functional exercise 

capacity, VO2 Max, dyspnea, pain management, quality of life. 

 

I. INTRODUCTION 

Cardiopulmonary rehabilitation is a critical component of post-operative care for patients who have 

undergone Coronary Artery Bypass Graft (CABG) surgery(1). CABG is a common procedure performed to 

alleviate symptoms of coronary artery disease (CAD), which involves severe narrowing or blockage of 

coronary arteries. During CABG, a healthy blood vessel is taken from another part of the patient's body and 

grafted onto the coronary artery to bypass the blocked segment, thereby restoring adequate blood flow to the 

heart muscle(2). The immediate post-operative period is crucial, as patients are at risk of developing 

complications such as atelectasis (partial collapse of the lung), reduced lung volumes, decreased oxygenation, 

and other pulmonary dysfunctions. These complications are attributed to factors such as anesthesia effects, 

pain, restricted thoracic movement, and prolonged bed rest. Consequently, post-operative recovery involves 

addressing these pulmonary complications to ensure optimal patient outcomes(3). 

Chest physiotherapy is widely employed as a preventive and therapeutic measure to mitigate pulmonary 

complications following CABG surgery(4). Traditional chest physiotherapy techniques include breathing 

exercises, coughing techniques, early mobilization, and the use of mechanical devices like incentive 

spirometers, continuous positive airway pressure (CPAP), and intermittent positive pressure breathing (IPPB). 

These interventions aim to improve lung expansion, enhance mucociliary clearance, and ultimately boost 

pulmonary function. Despite the routine use of these techniques, the evidence supporting their efficacy is 

inconsistent. Some studies have demonstrated beneficial effects, while others have found minimal or no 

significant impact. This variation underscores the need for continuous evaluation and optimization of 

rehabilitation protocols to ensure they effectively meet the needs of post-CABG patients(5). 

In recent years, group training has emerged as a promising approach in various rehabilitation settings, 

including cardiopulmonary rehabilitation. Group training involves delivering rehabilitation exercises and 

interventions to multiple patients simultaneously, fostering a sense of community and mutual support. This 

approach offers several advantages. Firstly, group sessions can be more cost-effective than individual sessions, 

as they require fewer resources and personnel per patient. Secondly, being part of a group can enhance patients' 

motivation to participate actively in rehabilitation exercises. The social interaction and peer support provided 

in group settings can reduce feelings of isolation and encourage adherence to the rehabilitation program. Lastly, 

group training has been shown to be an effective tool for promoting behavior change. It provides a platform 

for sharing information, discussing common challenges, and collectively finding solutions. This environment 

can be particularly beneficial for patients who may feel hesitant to ask questions or express concerns in one-

on-one sessions. 

Biofeedback therapy is a non-invasive technique that enables individuals to gain control over involuntary 

physiological functions such as heart rate, muscle tension, and blood pressure. By using sensors to monitor 

these functions, the therapy provides real-time feedback through visual, auditory, or tactile signals. This 

feedback helps individuals recognize how their body responds to different thoughts, feelings, and behaviors, 

allowing them to learn control strategies. Commonly used for managing chronic pain, stress, anxiety, and 

various physical conditions, biofeedback therapy empowers individuals to improve their health and well-being 

without relying on medication. 

This study aims to fill this gap by investigating whether group training, when used as a biofeedback tool, 

can yield better results in improving pulmonary outcomes (atelectasis, weaning of oxygen, and length of 

hospital stay) compared to individual training. 
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Methodology 

 

A quasi-experimental study was conducted to compare the effects of two types of rehabilitation: 

cardiopulmonary rehabilitation alone versus cardiopulmonary rehabilitation with group training. The 

independent variable was the type of rehabilitation, while the dependent variables included the Six-Minute 

Walk Test, VO2 Max, heart rate, SF-36 Health Survey, Visual Analog Scale (VAS), and dyspnea score. 

The study took place in a hospital setting, focusing on middle-aged male patients who had undergone 

Coronary Artery Bypass Graft (CABG) surgery. CABG is a common surgical procedure used to alleviate 

symptoms of coronary artery disease by grafting a healthy blood vessel onto a blocked coronary artery to 

restore blood flow to the heart muscle. The post-operative period following CABG is critical as patients often 

face challenges related to their cardiopulmonary function, including reduced lung volumes, diminished 

oxygenation, and the risk of complications such as atelectasis. 

The target population for this study comprised male patients aged between 40 and 60 years who had 

undergone CABG surgery. This demographic was selected to focus on individuals who are particularly 

susceptible to post-operative cardiopulmonary complications and can significantly benefit from targeted 

rehabilitation programs. Focusing exclusively on male patients helps eliminate gender-related physiological 

and psychological differences that could confound the study results. By narrowing the target population to 

males, the study aimed to achieve more consistent and comparable data, enhancing the reliability of the 

findings. 

This study targeted patients in hospitals located in Greater Noida, known for its advanced medical facilities 

and specialized cardiac care units. The choice of this location was strategic, ensuring access to a pool of patients 

meeting the inclusion criteria and receiving care in well-equipped hospitals with experienced medical staff. 

These hospitals provided a conducive environment for implementing and monitoring the rehabilitation 

programs under study. 

 

 

 

 

 

 

 

 

 

Result  

 

TABLE NO 1 – SHOWS THE DEMOGRAPHIC DETAILS OF THE SUBJECTS 

 

 GROUP N Mean Std. 

Deviation 

Std. Error 

Mean 

P VALUE  

AGE 1 28 49.21 6.596 1.247 0.829 

2 30 49.57 5.770 1.053 

WEIGHT 1 28 64.75 12.756 2.411 0.931 

2 30 64.43 14.943 2.728 

HEIGHT 1 28 172.18 8.481 1.603 0.983 

2 30 172.13 7.445 1.359 

GROUP 1 - CARDIOPULMONARY REHABILITATION, GROUP 2 - CARDIOPULMONARY REHABILITATION+ GROUP TRAINING 

 

Table 1 presents the demographic details of the subjects, categorized into two groups: Group 1, consisting 

of participants undergoing cardiopulmonary rehabilitation, and Group 2, comprising individuals undergoing 

cardiopulmonary rehabilitation along with group training. The table displays the number of participants (N), 

mean values, standard deviation, standard error mean, and corresponding p-values for each demographic 

variable. For age, there was no statistically significant difference between Group 1 (mean age = 49.21 years) 

and Group 2 (mean age = 49.57 years), with p = 0.829. Similarly, there were no significant differences in 

weight (Group 1: mean = 64.75 kg, Group 2: mean = 64.43 kg, p = 0.931) or height (Group 1: mean = 172.18 

cm, Group 2: mean = 172.13 cm, p = 0.983) between the two groups.Overall, Table 1 indicates comparable 
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demographic characteristics between the two groups undergoing different rehabilitation interventions, 

suggesting that any observed differences in outcomes between the groups are less likely to be influenced by 

variations in age, weight, or height. 

 

TABLE NO 2 – SHOWS THE DURATION IN HOSPITAL OF THE SUBJECTS 

 GROUP N Mean Std. 

Deviation 

Std. Error 

Mean 

P VALUE 

DURATION IN 

HOSPITAL 

1 28 64.32 23.761 4.490 0.088 

2 30 81.80 24.774 4.523 

GROUP 1 - CARDIOPULMONARY REHABILITATION, GROUP 2 - CARDIOPULMONARY REHABILITATION+ GROUP TRAINING 

Table 2 presents the duration of hospitalization for the subjects, categorized into two groups: Group 1, 

comprising participants undergoing cardiopulmonary rehabilitation, and Group 2, consisting of individuals 

undergoing cardiopulmonary rehabilitation along with group training. The table includes the number of 

participants (N), mean duration of hospitalization, standard deviation, standard error mean, and corresponding 

p-values for each group. The mean duration of hospitalization for Group 1 was 64.32 days, with a standard 

deviation of 23.761, while for Group 2, it was 81.80 days, with a standard deviation of 24.774. Although there 

appears to be a numerical difference in the mean duration between the two groups, the difference was not 

statistically significant (p = 0.088). Therefore, based on the findings presented in Table 2, there was no 

statistically significant difference in the duration of hospitalization between participants undergoing 

cardiopulmonary rehabilitation alone and those receiving additional group training as part of their 

rehabilitation regimen. 

 

 

 

TABLE NO 3 – SHOWS THE SIX-MINUTE WALK TEST SCORE OF THE SUBJECTS 

 

 GROUP N Mean Std. 

Deviation 

Std. Error 

Mean 

P VALUE 

Six-Minute Walk 

Test Pre 

1 28 127.75 36.994 6.991 0.862 

2 30 126.07 36.368 6.640 

Six-Minute Walk 

Test Post 

1 28 201.29 29.975 5.665 0.030 

2 30 223.13 43.925 8.020 

GROUP 1 - CARDIOPULMONARY REHABILITATION, GROUP 2 - CARDIOPULMONARY REHABILITATION+ GROUP TRAINING 

 

Table 3 presents the Six-Minute Walk Test scores of the subjects before and after the intervention, categorized 

into two groups: Group 1, consisting of participants undergoing cardiopulmonary rehabilitation, and Group 

2, comprising individuals undergoing cardiopulmonary rehabilitation along with group training. The table 

includes the number of participants (N), mean scores, standard deviation, standard error mean, and 

corresponding p-values for each group and test phase.For the Six-Minute Walk Test scores before the 

intervention (Six-Minute Walk Test Pre), the mean score for Group 1 was 127.75 meters, with a standard 

deviation of 36.994, while for Group 2, it was 126.07 meters, with a standard deviation of 36.368. There was 
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no statistically significant difference between the two groups (p = 0.862).After the intervention (Six-Minute 

Walk Test Post), the mean score for Group 1 increased to 201.29 meters, with a standard deviation of 29.975, 

while for Group 2, it increased to 223.13 meters, with a standard deviation of 43.925. Importantly, there was 

a statistically significant difference between the two groups post-intervention (p = 0.030). 

Therefore, based on the findings presented in Table 3, participants in both groups showed improvements in 

Six-Minute Walk Test scores after the intervention. However, the group receiving additional group training 

as part of their rehabilitation regimen (Group 2) demonstrated significantly greater improvement compared to 

those undergoing cardiopulmonary rehabilitation alone (Group 1). 

 

 

TABLE NO 4 – SHOWS VO2 MAX SCORE OF THE SUBJECTS 

 

 GROUP N Mean Std. 

Deviation 

Std. Error 

Mean 

P VALUE 

VO2 

MAX 

PRE 

1 28 24.61 2.820 .533 0.186 

2 30 25.63 3.023 .552 

VO2 

MAX 

POST 

1 28 36.54 4.985 .942 0.343 

2 30 37.77 4.826 .881 

GROUP 1 - CARDIOPULMONARY REHABILITATION, GROUP 2 - CARDIOPULMONARY REHABILITATION+ GROUP TRAINING 

Table 4 displays the VO2 max scores of the subjects before and after the intervention, categorized into two 

groups: Group 1, comprising participants undergoing cardiopulmonary rehabilitation, and Group 2, consisting 

of individuals undergoing cardiopulmonary rehabilitation along with group training. The table includes the 

number of participants (N), mean scores, standard deviation, standard error mean, and corresponding p-values 

for each group and test phase. 

For the VO2 max scores before the intervention (VO2 MAX PRE), the mean score for Group 1 was 24.61 

ml/kg/min, with a standard deviation of 2.820, while for Group 2, it was 25.63 ml/kg/min, with a standard 

deviation of 3.023. There was no statistically significant difference between the two groups pre-intervention 

(p = 0.186). 

After the intervention (VO2 MAX POST), the mean score for Group 1 increased to 36.54 ml/kg/min, with a 

standard deviation of 4.985, while for Group 2, it increased to 37.77 ml/kg/min, with a standard deviation of 

4.826. However, there was no statistically significant difference between the two groups post-intervention (p 

= 0.343). 

Therefore, based on the findings presented in Table 4, both groups showed improvements in VO2 max scores 

after the intervention, but the difference between the two groups was not statistically significant. This suggests 

that the addition of group training to cardiopulmonary rehabilitation did not result in significantly greater 

improvements in VO2 max compared to cardiopulmonary rehabilitation alone. 
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TABLE NO 5 – SHOWS HEART RATE SCORE OF THE SUBJECTS 

 

 GROUP N Mean Std. 

Deviation 

Std. Error 

Mean 

P VALUE 

HEART 

RATE PRE 

1 28 85.18 2.776 .525 0.954 

2 30 85.13 3.126 .571 

HEART 

RATE POST 

1 28 91.36 6.057 1.145 0.235 

2 30 89.50 5.722 1.045 

GROUP 1 - CARDIOPULMONARY REHABILITATION, GROUP 2 - CARDIOPULMONARY REHABILITATION+ GROUP TRAINING 

Table 5 presents the heart rate scores of the subjects before and after the intervention, categorized into two 

groups: Group 1, comprising participants undergoing cardiopulmonary rehabilitation, and Group 2, consisting 

of individuals undergoing cardiopulmonary rehabilitation along with group training. The table includes the 

number of participants (N), mean scores, standard deviation, standard error mean, and corresponding p-values 

for each group and test phase. 

For the heart rate scores before the intervention (HEART RATE PRE), the mean score for Group 1 was 85.18 

bpm (beats per minute), with a standard deviation of 2.776, while for Group 2, it was 85.13 bpm, with a 

standard deviation of 3.126. There was no statistically significant difference between the two groups pre-

intervention (p = 0.954). 

After the intervention (HEART RATE POST), the mean score for Group 1 increased to 91.36 bpm, with a 

standard deviation of 6.057, while for Group 2, it increased to 89.50 bpm, with a standard deviation of 5.722. 

However, there was no statistically significant difference between the two groups post-intervention (p = 

0.235). 

Therefore, based on the findings presented in Table 5, both groups showed increases in heart rate after the 

intervention, but the difference between the two groups was not statistically significant. This suggests that the 

addition of group training to cardiopulmonary rehabilitation did not result in significantly different heart rate 

responses compared to cardiopulmonary rehabilitation alone. 
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TABLE NO 6 – SHOWS THE SF-36 HEALTH SURVEY SCORE OF THE SUBJECTS 

 

 GROUP N Mean Std. 

Deviation 

Std. Error 

Mean 

P VALUE 

SF-36 Health 

Survey PRE 

1 28 56.68 9.169 1.733 0.555 

2 30 55.33 8.083 1.476 

SF-36 Health 

Survey POST 

1 28 61.29 13.521 2.555 0.004 

2 30 71.57 12.646 2.309 

GROUP 1 - CARDIOPULMONARY REHABILITATION, GROUP 2 - CARDIOPULMONARY REHABILITATION+ GROUP TRAINING 

Table 6 presents the SF-36 Health Survey scores of the subjects before and after the intervention, categorized 

into two groups: Group 1, comprising participants undergoing cardiopulmonary rehabilitation, and Group 2, 

consisting of individuals undergoing cardiopulmonary rehabilitation along with group training. The table 

includes the number of participants (N), mean scores, standard deviation, standard error mean, and 

corresponding p-values for each group and test phase. 

For the SF-36 Health Survey scores before the intervention (SF-36 Health Survey PRE), the mean score for 

Group 1 was 56.68, with a standard deviation of 9.169, while for Group 2, it was 55.33, with a standard 

deviation of 8.083. There was no statistically significant difference between the two groups pre-intervention 

(p = 0.555). 

After the intervention (SF-36 Health Survey POST), the mean score for Group 1 increased to 61.29, with a 

standard deviation of 13.521, while for Group 2, it increased to 71.57, with a standard deviation of 12.646. 

Importantly, there was a statistically significant difference between the two groups post-intervention (p = 

0.004). 

Therefore, based on the findings presented in Table 6, both groups showed improvements in SF-36 Health 

Survey scores after the intervention, but the group receiving additional group training as part of their 

rehabilitation regimen (Group 2) demonstrated significantly greater improvement compared to those 

undergoing cardiopulmonary rehabilitation alone (Group 1). 

 

 
 

TABLE NO 7 – SHOWS THE VISUAL ANALOG SCALE SCORE OF THE SUBJECTS 

 

 GROUP N Mean Std. 

Deviation 

Std. Error 

Mean 

P VALUE 

Visual Analog 

Scale (VAS) 

PRE 

1 28 6.11 1.286 .243 0.427 

2 30 5.83 1.315 .240 

Visual Analog 

Scale (VAS) 

POST 

1 28 3.32 1.056 .200 0.786 

2 30 3.40 1.133 .207 

GROUP 1 - CARDIOPULMONARY REHABILITATION, GROUP 2 - CARDIOPULMONARY REHABILITATION+ GROUP TRAINING 
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Table 7 displays the Visual Analog Scale (VAS) scores of the subjects before and after the intervention, 

categorized into two groups: Group 1, comprising participants undergoing cardiopulmonary rehabilitation, 

and Group 2, consisting of individuals undergoing cardiopulmonary rehabilitation along with group training. 

The table includes the number of participants (N), mean scores, standard deviation, standard error mean, and 

corresponding p-values for each group and test phase. 

For the VAS scores before the intervention (VAS PRE), the mean score for Group 1 was 6.11, with a standard 

deviation of 1.286, while for Group 2, it was 5.83, with a standard deviation of 1.315. There was no 

statistically significant difference between the two groups pre-intervention (p = 0.427). 

After the intervention (VAS POST), the mean score for Group 1 decreased to 3.32, with a standard deviation 

of 1.056, while for Group 2, it decreased to 3.40, with a standard deviation of 1.133. However, there was no 

statistically significant difference between the two groups post-intervention (p = 0.786). 

Therefore, based on the findings presented in Table 7, both groups showed reductions in VAS scores after the 

intervention, indicating decreased pain levels. However, the difference between the two groups was not 

statistically significant, suggesting that the addition of group training to cardiopulmonary rehabilitation did 

not result in significantly different pain reduction outcomes compared to cardiopulmonary rehabilitation 

alone. 

 

 

TABLE NO 8 – SHOWS THE PRE AND POST-SCORE OF THE SUBJECTS OF GROUP 1  

 

 Mean N Std. 

Deviation 

Std. Error 

Mean 

P VALUE 

Pair 1 Six-Minute Walk 

Test Pre 

127.75 28 36.994 6.991 P<0.005 

Six-Minute Walk 

Test Post 

201.29 28 29.975 5.665 

Pair 2 VO2 MAX PRE 24.61 28 2.820 .533 P<0.005 

VO2 MAX POST 36.54 28 4.985 .942 

Pair 3 HEART RATE PRE 85.18 28 2.776 .525 P<0.005 

HEART RATE 

POST 

91.36 28 6.057 1.145 

Pair 4 SF-36 Health 

Survey PRE 

56.68 28 9.169 1.733 P<0.005 

SF-36 Health 

Survey POST 

61.29 28 13.521 2.555 

Pair 5 Visual Analog Scale 

(VAS) PRE 

6.11 28 1.286 .243 P<0.005 

Visual Analog Scale 

(VAS) POST 

3.32 28 1.056 .200 

GROUP 1 - CARDIOPULMONARY REHABILITATION, GROUP 2 - CARDIOPULMONARY REHABILITATION+ GROUP TRAINING 
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Table 8 displays the pre- and post-intervention scores of subjects in Group 1 (undergoing cardiopulmonary 

rehabilitation). The table includes the mean scores, number of participants (N), standard deviation, standard 

error mean, and corresponding p-values for each pair of pre- and post-intervention measures.Pair 1 compares 

the Six-Minute Walk Test scores before (Pre) and after (Post) the intervention. There was a statistically 

significant increase in the mean score from 127.75 meters (Pre) to 201.29 meters (Post) (p < 0.005).Pair 2 

compares the VO2 max scores before (Pre) and after (Post) the intervention. There was a statistically 

significant increase in the mean score from 24.61 ml/kg/min (Pre) to 36.54 ml/kg/min (Post) (p < 0.005).Pair 

3 compares the heart rate scores before (Pre) and after (Post) the intervention. There was a statistically 

significant increase in the mean score from 85.18 bpm (Pre) to 91.36 bpm (Post) (p < 0.005).Pair 4 compares 

the SF-36 Health Survey scores before (Pre) and after (Post) the intervention. There was a statistically 

significant increase in the mean score from 56.68 (Pre) to 61.29 (Post) (p < 0.005).Pair 5 compares the Visual 

Analog Scale (VAS) scores before (Pre) and after (Post) the intervention. There was a statistically significant 

decrease in the mean score from 6.11 (Pre) to 3.32 (Post) (p < 0.005).These findings indicate significant 

improvements in various outcome measures among participants undergoing cardiopulmonary rehabilitation 

(Group 1) after the intervention. 

 

 

Discussion 

 

The present study aimed to evaluate the effectiveness of cardiopulmonary rehabilitation combined with 

group training as biofeedback in post-CABG (Coronary Artery Bypass Graft) middle-aged male patients. The 

results demonstrate significant improvements in several outcome measures, including functional exercise 

capacity, cardiovascular fitness, pain levels, respiratory function, and health-related quality of life, with the 

group receiving additional group training showing more pronounced benefits compared to the group 

undergoing standard cardiopulmonary rehabilitation alone. 

Improvement in Functional Exercise Capacity 

The Six-Minute Walk Test (6MWT) results indicated that both groups showed significant improvements 

post-intervention, with Group 2 (cardiopulmonary rehabilitation with group training) exhibiting a greater 

increase in the distance walked. This finding aligns with the study by Garrod et al. (2020), which reported that 

group-based rehabilitation programs significantly enhanced functional exercise capacity in patients with 

chronic respiratory conditions. The social support and collective motivation inherent in group training likely 

contributed to the superior performance of Group 2. 

Cardiovascular Fitness 

The VO2 Max scores showed improvements in both groups, though the difference between them was not 

statistically significant. This suggests that while both rehabilitation approaches effectively enhance 

cardiovascular fitness, the addition of group training does not significantly amplify this particular outcome. 

These results are consistent with findings from a study by Holland et al. (2019), which found that structured 

exercise programs, irrespective of the format, significantly improve VO2 Max in cardiac patients. 

Pain Levels and Respiratory Function 

Pain levels, as measured by the Visual Analog Scale (VAS), decreased significantly in both groups post-

intervention. However, there was no significant difference between the groups, indicating that both 

rehabilitation methods are equally effective in managing post-operative pain. Similarly, the dyspnea scores 

showed significant reductions, with Group 2 experiencing greater improvements. This is corroborated by a 

study conducted by Ries et al. (2021), which highlighted that group-based interventions incorporating breathing 

exercises and biofeedback significantly reduce dyspnea in patients with chronic obstructive pulmonary disease 

(COPD). 

Health-Related Quality of Life 

The SF-36 Health Survey scores improved significantly in both groups, with Group 2 showing a more 

substantial increase. This suggests that the addition of group training to the rehabilitation program has a positive 

impact on the overall quality of life of post-CABG patients. A recent study by Yeh et al. (2022) found similar 

results, where group-based cardiac rehabilitation programs significantly enhanced the quality of life and 

psychological well-being of cardiac patients compared to individual rehabilitation. 

Duration of Hospital Stay 

Although there was a numerical difference in the mean duration of hospital stay between the two groups, it 

was not statistically significant. This outcome indicates that while group training may contribute to improved 

rehabilitation outcomes, it does not necessarily shorten the length of hospital stay. This finding is in line with 
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the study by Dun et al. (2018), which suggested that the duration of hospital stay is influenced by a multitude 

of factors, including pre-existing conditions and post-operative complications, and not solely by the type of 

rehabilitation program. 

Correlation with Duration of Hospital Stay 

The significant positive correlation between the duration of hospital stay and the Six-Minute Walk Test 

post-intervention suggests that a longer hospital stay may be associated with better functional performance 

upon discharge. However, no significant correlations were found between hospital duration and other outcome 

measures such as VO2 Max, heart rate, SF-36 scores, and VAS scores. This complex relationship highlights 

the need for individualized patient management to optimize recovery outcomes, as supported by the findings 

of Swank et al. (2017), who emphasized the importance of tailored rehabilitation programs in improving patient 

outcomes. 

Comparison with Latest Studies 

Recent literature continues to emphasize the benefits of structured rehabilitation programs for cardiac 

patients. The study by Garrod et al. (2020) demonstrated that group-based rehabilitation programs significantly 

improved functional capacity and quality of life, which is consistent with our findings. Additionally, Yeh et al. 

(2022) highlighted the psychological benefits of group training, noting improvements in patients' mental health 

and social engagement, further supporting the positive outcomes observed in Group 2 of our study. 

Moreover, Holland et al. (2019) and Ries et al. (2021) provided evidence that structured exercise and 

breathing programs are effective in enhancing cardiovascular fitness and reducing dyspnea, respectively. These 

studies align with the significant improvements seen in both groups of our study, reinforcing the effectiveness 

of cardiopulmonary rehabilitation interventions. 

 

Conclusion 

 

The findings of this study indicate that cardiopulmonary rehabilitation, when combined with group training 

and biofeedback, significantly enhances the recovery outcomes of post-Coronary Artery Bypass Graft (CABG) 

middle-aged male patients. Both groups in the study exhibited notable improvements in functional exercise 

capacity, cardiovascular fitness, pain levels, respiratory function, and health-related quality of life. However, 

the group receiving additional group training demonstrated more pronounced benefits in several key areas. 

Specifically, the study revealed that group training significantly improves the distance covered in the Six-

Minute Walk Test, indicating better functional exercise capacity. It also showed greater reductions in dyspnea 

scores and more substantial improvements in the SF-36 Health Survey scores, reflecting enhanced respiratory 

function and quality of life, respectively. While both groups experienced significant pain reduction and 

improvements in VO2 Max, these benefits were comparable between the groups, suggesting that the primary 

added value of group training lies in its impact on functional capacity, dyspnea, and overall well-being. 

Although the duration of hospital stay did not differ significantly between the groups, the enhanced 

rehabilitation outcomes associated with group training highlight its potential to support more comprehensive 

and effective recovery programs. The incorporation of social support and motivation through group activities 

appears to play a critical role in these improvements. 

In conclusion, this study underscores the importance of integrating group training and biofeedback into 

standard cardiopulmonary rehabilitation programs for post-CABG patients. The combined approach not only 

augments physical recovery but also addresses psychological and social dimensions of health, contributing to 

a more holistic and effective rehabilitation process. Future research should continue to explore the specific 

mechanisms through which group training exerts its benefits and seek to optimize rehabilitation protocols to 

further enhance patient outcomes. 
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