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Abstract

Background: Myocardial infarction (MI) is a leading cause of mortality and physical disability worldwide, particularly among the elderly.
Despite advancements in percutaneous coronary intervention (PCI) and pharmacotherapy, many MI patients continue to experience
health deterioration. Exercise-based cardiac rehabilitation has shown potential in improving myocardial perfusion, endothelial
function, and reducing thrombotic activity, thereby enhancing patient outcomes.

Objective: This study aimed to determine the effects of a supervised exercise-based cardiac rehabilitation program on quality of life,
heart rate, and blood pressure in patients’ post-myocardial infarction.

Methods: A randomized controlled trial was conducted with 36 participants aged 40 to 60 who experienced an MI within the previous
three weeks. Participants were randomly assigned to Group A (exercise program) or Group B (educational interventions). Group A
engaged in a 6-week supervised exercise program, including warm-up exercises, aerobic activities, and cool-down sessions. Quality
of life was assessed using the CDC HRQOL-14 questionnaire, while heart rate and blood pressure were measured pre- and post-
intervention. Data analysis was performed using SPSS 25, employing independent and paired sample t-tests.

Results: Group A showed significant improvements in HRQOL scores: Module 1 (p=0.04), Module 2 (p=0.04), and Module 3 (p=0.02).
Heart rate improved by 12 bpm (p=0.03), and systolic blood pressure reduced by 8.81 mmHg (p=0.01) in Group A compared to
Group B.

Conclusion: Exercise-based cardiac rehabilitation significantly improves quality of life, heart rate, and blood pressure in post-MI

patients.

1 Introduction

Myocardial infarction (MI) remains a significant global health challenge due to its high morbidity and mortality rates, particularly among
the elderly population. Annually, cardiovascular diseases claim over 8.76 million lives, accounting for 15.5% of all deaths worldwide, with
in-hospital mortality rates for MI ranging from 3.5% to 14% (1). Despite advances in medical treatments, including percutaneous coronary
intervention (PCI), which effectively restores myocardial reperfusion and reduces mortality, many patients continue to experience
declining health post-treatment (2). This underscores the need for comprehensive rehabilitation strategies to improve long-term outcomes

in MI patients.

Cardiac rehabilitation, a multifaceted intervention encompassing lifestyle behavior modifications, exercise training, risk factor education,
and psychological support, is advocated by the American Heart Association as a vital component of post-MI care (3). Exercise training, in
particular, has garnered attention due to its potential to enhance myocardial perfusion, improve endothelial function, and reduce
thrombotic activity. Regular physical activity is known to promote vasodilation, increase thrombolytic activity, and decrease blood
viscosity and platelet aggregation (2). Moreover, exercise-based cardiac rehabilitation has been associated with significant reductions in
cardiovascular mortality, with a meta-analysis indicating an 8% to 14% decrease in overall mortality for every metabolic equivalent (MET)

gain in exercise capacity (4).
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Despite the established benefits of exercise-based rehabilitation, the optimal exercise regimen remains unclear, especially in the context
of myocardial revascularization (5). Previous studies have utilized various exercise protocols to assess their impact on post-MI outcomes,
focusing on quality of life, heart rate, and blood pressure. The Centers for Disease Control and Prevention Health-Related Quality of Life
Measure (CDC HRQOL-14) is often employed to evaluate quality of life, offering a comprehensive assessment through its modules on

general health, physical limitations, and symptom-free days (6).

Research has shown that cardiac rehabilitation can improve quality of life in MI patients, with studies demonstrating enhanced scores on
health-related quality of life measures following exercise-based interventions (7). These findings highlight the potential of cardiac
rehabilitation to address the complex needs of MI patients beyond mere symptom management, encompassing improvements in physical
health, mental well-being, and social functioning. However, there is ongoing debate about the efficacy of cardiac rehabilitation in the
context of modern medical advancements, with some arguing that its benefits may be diminished given the improved outcomes achieved

through current invasive and pharmacological treatments (8).

In conclusion, while exercise-based cardiac rehabilitation offers promising improvements in post-MI patient outcomes, further research
is needed to delineate the most effective exercise protocols and to assess the long-term benefits of such programs in the context of evolving
medical therapies. This study aims to contribute to the growing body of evidence by examining the effects of a structured exercise-based

rehabilitation program on quality of life, heart rate, and blood pressure in patients recovering from myocardial infarction.

2 Material and Methods

The study was a randomized controlled trial conducted at the Sialkot Medical Center from April 2021 to August 2021, following approval
from the research ethics committee of Riphah College of Rehabilitation and Allied Health Sciences (Ref: REC/RCR & AHS/21/0339). The
study adhered to the principles outlined in the Declaration of Helsinki to ensure ethical standards were maintained throughout the

research process. Participants provided informed consent before being enrolled in the study, and their confidentiality was preserved.

The study population consisted of male and female participants aged 40 to 60 who had experienced a myocardial infarction within the
previous three weeks. Using an online G power analysis tool, a sample size of 36 participants was determined, taking into account a 10%
expected dropout rate. Participants were recruited using non-probability convenient sampling based on specific inclusion and exclusion
criteria. Inclusion criteria encompassed patients from both community and hospital settings within the designated age range who had
suffered a recent myocardial infarction, regardless of gender. Exclusion criteria included individuals with specific cardiac conditions or
treatments, such as heart valve replacement, heart failure, atrial fibrillation, or those with implanted cardiac devices like CRT or ICD.

Allocation into the clinical (Group A) and control (Group B) groups was randomized using a coin toss procedure to reduce bias.

Group A underwent a 6-week supervised exercise program consisting of three sessions per week, which included warm-up exercises,
graded aerobic activities (mainly on treadmills), and cool-down sessions. The exercises were tailored to each participant's heart rate
reserves using the Rate of Perceived Exertion scale. In contrast, Group B received educational treatments focused on lifestyle changes,

such as quitting smoking, losing weight, modifying dietary patterns, and practicing relaxation techniques.

Data collection was conducted at two time points: baseline (pre-intervention) and post-intervention, to track changes over time. Quality
of life variables were evaluated both before and after the intervention using the established Centers for Disease Control and Prevention
Health-Related Quality of Life Measure (CDC HRQOL-14) questionnaire. This measure comprises three modules: Module 1 addresses
general health, Module 2 examines physical restrictions, and Module 3 deals with days when symptoms are present but the person is
otherwise healthy. The CDC HRQOL-14 consists of HRQOL-4 core questions, five activity limitation questions, and five Healthy Days
HRQOL questions, assessing recent symptoms of pain, depression, nervousness/anxiety, and insomnia (9). Heart rate was measured by
counting the number of radial pulses per minute, and blood pressure was determined using a sphygmomanometer. Baseline
measurements of HRQOL, heart rate, and blood pressure were taken just before the first session. After six weeks, following the completion
of the intervention for both groups, a physiotherapist took the post-intervention HRQOL, blood pressure, and heart rate measurements

without being informed of which intervention had been administered to ensure blinding.

Data analysis was performed using SPSS version 25. Descriptive statistics, including means and standard deviations, were calculated to
summarize participant characteristics. The Shapiro-Wilk normality test was used to assess data normality, revealing that all variables had
a p-value greater than 0.05, indicating parametric data. To compare the outcomes between groups, an independent sample t-test was
employed, while paired sample t-tests were utilized to analyze changes within each group. A p-value of less than 0.05 was considered
statistically significant, reflecting a robust methodology to determine the efficacy of the exercise-based rehabilitation program compared

to the educational interventions.
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By adhering to these rigorous methodologies, the study aimed to accurately evaluate the impact of exercise-based cardiac rehabilitation

on patients recovering from myocardial infarction, contributing valuable insights to the field of cardiovascular rehabilitation.

3 Results
The results of the study are presented in tables and described in the text below. The Shapiro-Wilk normality test confirmed that the data
were normally distributed, with p-values greater than 0.05 for all variables, indicating parametric data. Descriptive statistics of the

demographic characteristics for both groups are presented in Table 1.

Table 1: Descriptive Statistics of Demographic Characteristics

Characteristics Clinical Group (A) Control Group (B)
Age (years) 52.04 + 7.21 54.09 % 5.01

Height (m) 1.63 + 0.05 1.73 + 0.09

BMI (kg/m2) 26.91 + 4.12 24.91 £ 4.92
Weight (Kg) 74.28 + 11.84 75.28 + 10.14
Smoking 15+ 2 13+1

History of Hypertension 15+3 16 +2

History of Musculoskeletal Issues 5.1+ 0.6 6.29 + 0.4

The comparison between groups and within groups was analyzed using independent sample t-tests and paired sample t-tests, respectively.

The results are summarized in Tables 2 and 3.

Table 2: Between-Group Comparison (Independent Sample t-test)

Variable Time Group A Group B Mean Difference P-value
CDC HRQOL-14 Pre 24.52 + 3.01 23.99 + 3.22 0.53 £ 0.21 0.76
Module 1 Post 15.2 + 1.09 4.92 + 0.94 4.92 £ 0.94 0.04
Module 2 Pre 34.51 + 4.05 32.60 + 5.13 1.91 + 1.08 0.08
Post 19.10 + 2.41 22.03 + 4.91 2.93 + 2.51 0.04
Module 3 Pre 9.01 £ 1.19 11.20 £ 1.09 2.19 + 0.1 0.07
Post 27.54 + 5.10 16.44 £ 5.19 11.1 + 0.09 0.02
Heart Rate Pre 105.00 * 4.01 110.00 * 6.98 5+ 2.97 0.061
Post 88 +5.88 100 £ 6.22 12 £ 0.34 0.03
Blood Pressure Pre-SBP 147.78 + 11.25 145.71 + 14.22 2.56 £ 2.97 0.10
Systolic Blood Pressure Post-SBP 132.20 + 12.22 141.01 + 11.71 8.81+ 0.51 0.01
Diastolic Blood Pressure Pre-DBP 98.33 + 10.01 101.31 £ 13.51 2.08 + 3.5 0.10
Post-DBP 88.45 + 11.32 97.02 + 12.65 8.57 +£1.33 0.01

Table 2 shows that Group A demonstrated significant improvements in quality of life, heart rate, and blood pressure compared to Group
B. Post-intervention HRQOL-14 scores in all three modules were significantly better in Group A, with p-values of 0.04, 0.04, and 0.02 for
Modules 1, 2, and 3, respectively. Additionally, significant improvements in heart rate (p=0.03) and systolic blood pressure (p=0.01) were

observed in Group A compared to Group B.
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Table 3 highlights significant within-group improvements post-intervention for Group A across all measured outcomes, with p-values
indicating significant differences in quality of life scores, heart rate, and blood pressure. For Group B, while improvements were observed,

they were less pronounced compared to Group A, reflecting the effectiveness of the supervised exercise program.

Table 3: Within-Group Comparison (Paired Sample t-test)

Variable Group Time Pre Post Mean Difference P-value
CDC HRQOL-14 Group A
Module 1 Pre 24.52 + 3.01 15.2 £ 1.09 9.32 0.01
Post 23.99 + 3.22 20.12 £ 2.03 3.87 0.03
Module 2 Pre 34.51 + 4.05 19.10 + 2.41 15.41 0.01
Post 32.60 + 5.13 22.03 £ 4.91 10.57 0.04
Module 3 Pre 9.01 % 1.19 27.54 + 5.10 18.53 0.00
Post 11.20 * 1.09 16.44 + 5.19 5.24 0.03
Heart Rate Group A Pre 105.00 * 4.01 88 +5.88 17.0 0.00
Group B Post 110.00 + 6.98 100 + 6.22 10.0 0.03
Blood Pressure Group A Pre 147.78 + 11.25 132.20 + 12.22 15.58 0.01
Systolic Blood Pressure Group B Post 145.71 + 14.22 141.01 + 11.71 6.7 0.04
Diastolic Blood Pressure Group A Pre 98.33 + 10.01 88.45 + 11.32 9.88 0.01
Group B Post 101.31 + 13.51 97.02 £ 12.65 4.29 0.04

The study demonstrated that the exercise-based cardiac rehabilitation program significantly enhanced quality of life, reduced heart rate,
and improved blood pressure in patients recovering from myocardial infarction. These findings support the inclusion of structured exercise

regimens in cardiac rehabilitation protocols to optimize recovery and enhance patient outcomes.

4 Discussion

The findings of this study underscored the efficacy of exercise-based cardiac rehabilitation in improving the quality of life, heart rate, and
blood pressure among patients recovering from myocardial infarction (MI). The intervention group, which participated in a supervised
exercise program, demonstrated significant enhancements across various metrics compared to the control group that received only
educational interventions. These results aligned with previous research, such as the work by Anderson et al., which highlighted the benefits

of exercise-based rehabilitation in reducing cardiovascular mortality and improving functional capacity in MI patients (7).

The study's results corroborated the notion that structured exercise programs could significantly enhance health-related quality of life
(HRQOL) in MI patients. Notably, the improvement in HRQOL scores in the intervention group was consistent with findings from Hurdus
et al., who observed similar improvements using the EuroQol 5-Dimension-3 Level Questionnaire after a six-week rehabilitation period
(10). Additionally, the systematic review by Anderson et al. revealed that exercise-based cardiac rehabilitation positively impacted HRQOL
measures in patients with coronary artery disease (11). These findings underscored the potential of exercise-based interventions to improve

various aspects of patients' lives, including physical, mental, and social well-being.

The study also highlighted the beneficial effects of exercise on cardiovascular parameters, including heart rate and blood pressure. The
observed decrease in resting heart rate and improvements in heart rate recovery in the intervention group aligned with the findings of
Ribeiro et al., who reported enhanced autonomic function following exercise training in post-MI patients (19). Similarly, Khorshid et al.
documented significant reductions in resting heart rate post-intervention, attributing these changes to the positive effects of exercise on
the autonomic nervous system and parasympathetic tone (20). The Frank-Starling mechanism may explain these results, as increased

cardiac contractility and volume can lead to improved heart rate dynamics (22).

In terms of blood pressure, the study's findings were in line with previous research indicating significant reductions in both systolic and

diastolic blood pressure following exercise-based cardiac rehabilitation. Parvand et al. reported similar decreases in systolic blood pressure
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after cardiac rehabilitation sessions, suggesting that exercise training could effectively lower systemic vascular resistance (24). The study
by Cornelissen and Fagard further supported these results, demonstrating that endurance training led to notable reductions in blood

pressure through improved cardiovascular risk factors (25).

Despite the study's strengths, including its randomized controlled design and adherence to ethical standards, several limitations were
acknowledged. The relatively small sample size may have impacted the generalizability of the findings. Future research with larger, more
diverse populations is recommended to validate these results further. Additionally, the six-week intervention period may have been
insufficient to capture the long-term benefits of exercise-based rehabilitation. Extending follow-up periods could provide insights into the

sustainability of these improvements over time.

Moreover, the study did not account for potential confounding factors, such as concurrent medications or lifestyle changes outside of the
intervention, which could have influenced the outcomes. Future studies should consider controlling for these variables to isolate the effects
of the exercise program more accurately. Additionally, as the study was conducted in a single medical center, the results might not be
applicable to other settings with differing patient populations and healthcare practices. Expanding the study to multiple centers could

enhance the external validity of the findings.

In conclusion, this study contributed to the growing body of evidence supporting the implementation of exercise-based cardiac
rehabilitation programs for MI patients. By demonstrating significant improvements in quality of life, heart rate, and blood pressure, the
study highlighted the potential of these interventions to enhance patient outcomes post-MI. Further research is needed to optimize
exercise regimens and evaluate long-term effects to ensure the widespread adoption of these beneficial programs in clinical practice. The
inclusion of exercise-based rehabilitation as a standard component of post-MI care could significantly impact patient recovery and overall

quality of life.

5 Conclusion

The study concluded that a supervised exercise-based cardiac rehabilitation program significantly improved the quality of life, heart rate,
and blood pressure in patients recovering from myocardial infarction compared to educational interventions alone. These findings have
important implications for human healthcare, emphasizing the need to incorporate structured exercise regimens into standard post-MI
care protocols to enhance patient recovery and reduce cardiovascular risk. By optimizing physical and mental well-being, such programs

can contribute to better long-term outcomes and overall quality of life for MI patients.
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