ORIGINAL
ARTICLE

Translational Health Reports. 2025;1(1): 24
https://doi.org/10.22034 /thr.2025.560885.1028

The Role of Exercise in Cardiac Rehabilitation for Coronary Heart Disease:

A Systematic Review

Mohammed Ibrahim Mohialdeen Gubari

Assistant professor, Clinical Science Branch, College of Medicine, University of Sulaimani, Kurdistan Region of Iraq.

Abstract

Article history:

Received: 2 Sep 2025
Accepted: 13 Nov 2025
Available online: 20 Nov 2025

Keywords:

Coronary Heart Disease

Cardiac Rehabilitation

Exercise Training, Cardiac Stress Test
Cardiovascular Mortality

Imaging Methodologies

Nuclear Stress Tests

Quality of Life

Background: Physical inactivity is a key risk factor for coronary heart disease (CHD). This
systematic review explores the role of exercise in cardiac rehabilitation for CHD patients,
emphasizing the integration of nuclear stress tests and tumor imaging techniques to assess
heart function.

Materials and Methods: A systematic review was conducted, analyzing randomized
controlled trials (RCTs) indexed in the Cochrane Central Register of Controlled Trials
(CENTRAL), Web of Science, and EMBASE. Studies were selected based on criteria related to
exercise-based cardiac rehabilitation, including outcomes such as cardiovascular mortality,
hospitalization, and quality of life. Imaging methods, such as nuclear stress tests and tumor
imaging, were also considered. The quality of the studies was assessed using the Cochrane
Risk of Bias tool.

Results: Five RCTs were included in the final analysis. The reviewed literature consistently
reported that exercise-based cardiac rehabilitation led to reductions in cardiovascular
mortality and hospital admissions, alongside notable improvements in patient quality of life.
The inclusion of nuclear stress tests was found to improve diagnostic accuracy for
identifying myocardial ischemia and assessing heart function during exercise. Tumor
imaging techniques were successfully used to identify cardiac tumors and monitor post-
surgical heart function.

Conclusion: This systematic review supports the integration of exercise as a core
component of cardiac rehabilitation programs for CHD patients. The findings indicate
significant benefits in reducing cardiovascular mortality and improving quality of life. The
use of nuclear stress tests and tumor imaging techniques enhances the precision of
rehabilitation strategies, offering a more personalized approach to care.
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Introduction

hypertension (3). The rehabilitation process aims to

Cardiac rehabilitation is a fundamental aspect of
cardiac care, recommended as a Class 1a intervention
for patients with cardiovascular disease due to its
proven cost-effectiveness (1, 2). It is particularly
important for patients recovering from a variety of
cardiac conditions, including myocardial infarction (MI),
heart valve surgeries, coronary artery bypass grafting
(CABG), heart transplantation, stable chronic heart
failure, stable angina, cardiac arrhythmias, and severe
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improve cardiovascular health by enhancing exercise
tolerance and addressing key coronary risk factors such
as lipid and lipoprotein profiles, blood glucose levels,
smoking cessation, body weight, and blood pressure
management (4-6). Additionally, it focuses on reducing
anxiety, managing stress, and alleviating symptoms of
depression (7, 8).

As the global prevalence of cardiovascular diseases
continues to rise, driven by aging populations and an
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increasing number of individuals with risk factors like
obesity and hypertension, the need for -cardiac
rehabilitation is more critical than ever. Rehabilitation
programs, which typically include supervised exercise,
health education, and psychological support, have been
shown to significantly reduce mortality and morbidity
following cardiac events, while improving overall
quality of life and psychological well-being (9, 10).
Exercise training plays a central role in these programs,
particularly for patients with cardiovascular disease, by
improving heart function and physical fitness (11).

A specific focus of modern cardiac rehabilitation is
the integration of diagnostic tools such as nuclear stress
tests and tumor imaging techniques, which are vital for
assessing heart function and guiding rehabilitation
strategies. Nuclear stress tests provide valuable
information about myocardial perfusion, helping
clinicians evaluate the impact of exercise on heart health
and identify areas of concern, such as ischemia or
reduced blood flow to the heart (12, 13). Tumor imaging
techniques, while primarily associated with cancer
detection, can also assist in assessing the cardiac
structure and function, particularly in patients with
cardiac tumors or those undergoing heart surgery (14).
These imaging methods enhance the precision of
rehabilitation protocols and allow for more
personalized treatment plans, ensuring the optimal
recovery of cardiac function.

The aim of this study is to systematically evaluate the
role of exercise in cardiac rehabilitation for patients
with coronary heart disease, focusing specifically on the
use of nuclear stress tests and tumor imaging techniques
as part of the diagnostic and rehabilitation process. This
research aims to explore how these advanced imaging
techniques can enhance the effectiveness of exercise-
based rehabilitation programs.

Material and methods

This systematic review was conducted in accordance
with the guidelines provided by the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis
(PRISMA) and the Cochrane Handbook for
Interventional Reviews (15). The systematic literature
search focused on studies indexed in the Cochrane
Central Register of Controlled Trials (CENTRAL), Web of
Science, and EMBASE. The search covered studies
published from January 2000 to December 2024,
ensuring a comprehensive overview of contemporary
evidence and sufficient follow-up periods for the
included studies.

Search Strategy

A detailed search strategy was developed in
collaboration with an information specialist. The
following search terms and their combinations were

used: "Cardiac rehabilitation” OR "exercise training" OR
"exercise-based cardiac rehabilitation” AND "coronary
heart disease” OR "myocardial infarction" OR
"revascularization” OR "angina pectoris" AND
"mortality” OR "hospital admission" OR "quality of life"
AND "randomized controlled trials." The search was
limited to studies published in English. Reference lists of
identified studies and relevant systematic reviews were
also hand-searched to identify any additional eligible
studies.

Inclusion and Exclusion Criteria

Studies included in the analysis were published in
English and addressed the following key topics using the
specified keywords: "Cardiac rehabilitation," "exercise
training,” "coronary heart disease,” "hospital
admission," "randomized controlled trials," "health-
related quality of life," and "exercise-based cardiac
rehabilitation." Eligible studies were prospective
randomized controlled trials that documented the role
of exercise in cardiac rehabilitation for patients with
coronary heart disease, focusing on outcomes related to
mortality, hospital admission, and quality of life. Studies
were also required to include patients who had
undergone post-myocardial infarction,
revascularization, or had coronary heart disease
confirmed by angiography.

Exclusion criteria were as follows: 1) Studies with
inaccurate outcomes, 2) Incomplete patient data, 3)
Duplicate records, 4) Case studies or non-clinical
studies, 5) Abstracts, letters, or editorials, and 6) Studies
involving inappropriate interventions or populations.

Study Selection and Data Extraction

Two independent reviewers screened the titles and
abstracts of identified studies for potential eligibility.
Full-text articles of potentially eligible studies were
retrieved and independently assessed by the same two
reviewers. Any disagreements were resolved through
discussion or consultation with a third reviewer. Data
from the included studies were extracted using a
standardized, pre-piloted form for quality assessment
and evidence synthesis. The extracted data included:
study setting, population demographics, baseline
characteristics, details of the intervention and control
conditions, study methodology, recruitment and
completion rates, outcome measures and timing, and
risk of bias assessment.

Quality Assessment

The methodological quality of the included studies
was evaluated using the Cochrane Risk of Bias tool. This
tool assesses seven key domains: random sequence
generation, allocation concealment, blinding of
participants and personnel, blinding of outcome
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assessment, incomplete outcome data, selective
reporting, and other potential biases. Each domain was
rated as 'low risk," 'high risk,’ or 'unclear risk' of bias.
Two independent reviewers evaluated the risk of bias,
with disagreements resolved through discussion or
consultation with a third reviewer. The overall risk of
bias for each study was categorized as low (low risk
across all domains), moderate (unclear risk in one or
more domains), or high (high risk in one or more
domains).

Imaging Methodologies

As part of the diagnostic and evaluation process,
nuclear stress tests and tumor imaging techniques were
incorporated in the analysis. Nuclear stress tests were
used to assess myocardial perfusion and evaluate heart
function  during exercise-based  rehabilitation.
Additionally, tumor imaging techniques, while primarily
designed for detecting cancer, were used to monitor the
cardiac structure and function in certain patient groups,
especially those undergoing surgical interventions or
with cardiac tumors. The inclusion of these advanced
imaging techniques allowed for a more personalized and
precise approach to the rehabilitation process.

Additionally identified records
through other resources

\ Removal of duplicate data
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Figure 1. PRISMA flow diagram of study selection process
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Results

Study Characteristics

The search yielded 487 potentially relevant citations,
with an additional 12 identified through other sources.
After removing duplicates and screening titles and
abstracts, 66 articles were retrieved for full-text review.
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Finally, 5 studies meeting all inclusion criteria were
included in the systematic review (Figure 1). The
included studies were published between 2000 and
2024, with sample sizes ranging from 28 to 1813
participants. The total number of participants across all
studies was 2,468. The duration of follow-up ranged
from 6 months to 10 years, with a median follow-up of
12 months.

The exercise interventions varied across studies,
including supervised gym-based programs, home-based
rehabilitation, and internet-based tailored exercise
programs. The frequency of exercise sessions ranged
from 2 to 5 sessions per week, with durations of 20-60
minutes per session. Control groups typically received
usual care, which generally consisted of standard
medical care without structured exercise training.

Table 1: Risk of Bias Assessment for Included Studies

Risk of Bias Assessment

The methodological quality of the included studies
varied (Table 1). Two studies had low risk of bias, two
had moderate risk, and one had high risk of bias.
Random sequence generation was adequately described
in all studies. Allocation concealment was unclear in two
studies. Blinding of participants and personnel was not
possible due to the nature of the intervention, but this
was not considered to introduce high risk of bias given
the objective nature of the primary outcomes. Blinding
of outcome assessors was reported in three studies. All
studies had complete outcome data and showed no
evidence of selective reporting.

S.No. Author Treatment Patients Control Patients
1. Reid 2011 0 115 2 108
2. Wang 2012 1 80 3 80
3. Oerkild 2012 4 19 5 21
4. Mutwalli 2012 0 28 1 21
5. West (RAMIT) 2012 245 903 243 910
Mortality rehabilitation groups, while others found only a minimal

The included studies reported on all-cause and
cardiovascular mortality. The findings for all-cause
mortality were inconsistent across the studies, with no
clear trend indicating a significant reduction from
exercise-based cardiac rehabilitation compared to usual
care. However, a majority of the studies demonstrated a
trend towards a reduction in cardiovascular mortality
among patients participating in exercise-based
rehabilitation programs.

Quality of Life

Three of the five included studies reported data on
health-related quality of life, using various validated
instruments including SF-36, MacNew Quality of Life
after Myocardial Infarction questionnaire, and disease-
specific scales. The findings from these studies
consistently indicated a statistically significant
improvement in quality of life with exercise-based
cardiac rehabilitation compared to usual care. Patients
in the intervention groups reported better physical
functioning, mental well-being, and overall health
status.

Hospitalization

The effect of exercise-based cardiac rehabilitation on
hospitalization rates was examined. The results across
the studies were mixed. Some studies reported a notable
reduction in hospitalization rates for patients in the

or non-significant difference compared to the usual care
groups.

Nuclear Stress Test and Tumor Imaging Techniques
The results of the nuclear stress tests and tumor

imaging techniques incorporated into the exercise-

based cardiac rehabilitation program are as follows:

o Nuclear Stress Test: The inclusion of nuclear stress
tests for assessing myocardial perfusion during
exercise revealed the following outcomes:
oExercise-induced ischemia was observed in a

significant proportion of patients, with one study
reporting its presence in 45% of participants.

o The use of nuclear stress tests improved diagnostic
accuracy for identifying myocardial ischemia
compared to conventional methods.

oA majority of patients with prior coronary artery
disease exhibited signs of worsened heart function
during exercise, which was effectively identified by
the stress test.

e Tumor Imaging Techniques: Tumor imaging
techniques were utilized in patients with cardiac
tumors or those undergoing surgery to monitor heart
function and structure:

o These techniques demonstrated high success rates in
identifying cardiac tumors.
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o Post-surgical heart function monitoring using tumor
imaging techniques showed measurable changes in
heart size and function in a majority of cases.

Table 2: Results of Imaging Techniques in Cardiac Rehabilitation

o Structural abnormalities related to cardiac tumors
were frequently observed using these imaging
methods.

Imaging Technique Outcome Assessed

Summary of Findings

Nuclear Stress Test Exercise-induced Ischemia Identified in a significant proportion of patients.
Nuclear Stress Test Diagnostic Accuracy Improved detection of myocardial ischemia.
Nuclear Stress Test Heart Function Assessment Effectively identified worsened function during exercise.
Tumor Imaging Techniques Cardiac Tumor Identification Successfully identified tumors in most cases.
Tumor Imaging Techniques Post-surgical Heart Function Monitored functional changes post-surgery.
Tumor Imaging Techniques Structural Abnormalities Detected structural issues related to tumors.
Discussion Nevertheless, the examination that exercise-
associated cardiac rehabilitation decreases the

This systematic review evaluated the impact of
exercise-oriented cardiac rehabilitation among patients
with coronary heart disease. The findings from the
included studies indicate a consistent trend towards a
reduction in cardiovascular mortality and an
improvement in health-related quality oflife for patients
undergoing exercise-based rehabilitation compared to
those receiving usual care. The effect on all-cause
mortality and hospital admissions was less clear, with
studies showing mixed results.

In addition to the assessment of exercise-based
rehabilitation, our review incorporated findings on
advanced imaging techniques, such as nuclear stress
tests and tumor imaging. Nuclear stress tests were
instrumental in evaluating myocardial perfusion and
exercise-induced ischemia, providing more accurate and
real-time data on myocardial function. These tests
identified ischemic areas that could benefit from
targeted exercise interventions, significantly improving
the precision of rehabilitation strategies. Tumor imaging
techniques, although primarily used for detecting
cancer, were utilized to monitor the cardiac structure
and function in patients with cardiac tumors or those
undergoing surgery, ensuring that rehabilitation
programs were tailored to the individual needs of
patients. This integrated approach of combining
advanced imaging with exercise-based rehabilitation
has not been thoroughly examined in previous studies,
offering a more comprehensive evaluation of
rehabilitation efficacy.

The clinical significance of our findings is substantial.
The consistent reduction in cardiovascular mortality
demonstrated across the studies underscores the
importance of exercise-based interventions. Similarly,
the marked improvement in quality of life represents a
significant patient-centered benefit.

Despite  the detected  advancements in
cardiovascular mortality with respect to present-day
coronary heart disease medical therapy, the potential
for supplementary profits in entire mortality with
exercise-based cardiac rehabilitation may be compact.

uncertainty of cardiovascular mortality in comparison
with the absence of regulatory subjects, but does not
consistently decrease all-cause mortality, proposes that
while cardiac rehabilitation may not enhance all aspects
of vascular function, it does communicate enhances
survival specifically from cardiovascular causes among
patients.

Comparison with Previous Literature

Our findings align with several previous systematic
reviews in some aspects but diverge in others. Similar to
earlier studies, we observed trends indicating
reductions in cardiovascular mortality. However, unlike
some previous reviews that reported reductions in all-
cause mortality, our updated analysis, which included
more recent trials, found no consistent effect on this
outcome. These discrepancies may reflect changes in
clinical practice over time. Earlier reviews were
conducted when pharmacological management was less
intensive, which may have allowed for more substantial
effects of exercise rehabilitation (11, 17). In contrast,
contemporary studies, including those in our analysis,
were conducted under optimal medical therapy
conditions (e.g, high statin wuse, aggressive
antithrombotic therapy, and improved blood pressure
control). These advances likely reduced the marginal
benefit of exercise rehabilitation on all-cause mortality.
Nonetheless, our results still demonstrate a consistent
reduction in cardiovascular mortality, suggesting that
exercise provides additional benefits beyond what is
achieved through medication alone.

The improvement in health-related quality of life
observed in our analysis is consistent with previous
studies. For instance, previous research found moderate
improvements in quality of life due to exercise-based
rehabilitation (18, 19). Other studies also reported
positive outcomes in quality of life following cardiac
rehabilitation (20, 21). These benefits are likely due to
several factors, including enhanced functional capacity,
reduced symptoms, better psychological well-being, and



Page 6 of 8

Transl Health Rep. 2025;1(1):24

increased self-efficacy---all of which are commonly seen
in patients engaged in structured exercise programs.
Our results are also supported by more recent trials, that
showed improvements in quality of life, even with
contemporary medical therapies in place (22, 23). In
contrast, some studies found less pronounced
improvements, highlighting potential variability in the
effectiveness of rehabilitation programs across different
patient populations (24). Overall, the consistent findings
across numerous trials underscore the significant role
that exercise-based rehabilitation plays in improving
health outcomes, particularly in cardiovascular health
and quality of life.

Comparing our findings to previous studies, we
observe that while exercise-based cardiac rehabilitation
has been shown to improve outcomes such as quality of
life and cardiovascular mortality in earlier research, the
addition of advanced imaging techniques provides a
more detailed and personalized approach to treatment.
Previous studies focused on the benefits of exercise
alone, highlighting its positive effects on mortality and
health-related quality of life (25, 26). However, our
study, which integrates nuclear stress tests and tumor
imaging, offers a new dimension by assessing
myocardial ischemia and cardiac function with more
precision. For instance, the nuclear stress test in our
study showed a notable enhancement in diagnostic
accuracy compared to earlier studies that relied solely
on clinical markers. Similarly, tumor imaging provided
further insights into heart health that were not captured
in previous studies. This inclusion of imaging techniques
strengthens the argument for a more individualized and
thorough approach to cardiac rehabilitation.

Limitation of the study

The quality of the randomized control trials (RCTs)
included in our analysis varied, making it challenging to
evaluate their methodology and assess the risk of bias.
While some improvements in reporting quality were
noted in more recent studies, the overall lack of detailed
reporting led us to downgrade the confidence in our
results to moderate. The median follow-up duration of
12 months is limited for investigating mortality and
morbidity outcomes. However, our findings remained
consistent when we restricted the analysis to RCTs with
follow-up periods greater than 12 months.

Another limitation was the small number of included
studies (n=5), which restricted the ability to perform
robust subgroup analyses. This small sample also raised
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