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ABSTRACT:
Background: Cardiac rehabilitation (CR) has been an integral component of the long-term management
of patients with cardiovascular diseases. Understanding the impact of long-term development of cardiac
risk factors, recurring clinical events, and cardiac medication on patients undergoing regular in-hospital
CR is essential for optimizing treatment strategies and improving patient outcomes.
Aim: This study aimed to evaluate the influence of long-term development of cardiac risk factors,
recurring clinical events, and cardiac medication on the clinical outcomes of patients undergoing regular
in-hospital cardiac rehabilitation treatment.
Methods: A retrospective cohort study was conducted on 120 patients who underwent regular in-hospital
cardiac rehabilitation from February 2023 to February 2024. Data on cardiac risk factors, clinical events,
medication adherence, and patient outcomes were collected and analyzed. Statistical analyses included
regression models to identify the relationships between these variables and patient outcomes.
Results: The study population consisted of 120 patients, with a mean age of 65 ± 10 years. The
prevalence of major cardiac risk factors such as hypertension (70%), diabetes (45%), and hyperlipidemia
(60%) was recorded. Recurring clinical events, including myocardial infarctions (10%) and hospital
readmissions (15%), were observed. Adherence to cardiac medication was high (85%). The regression
analysis indicated that poor control of hypertension and diabetes significantly increased the likelihood of
recurring clinical events (p < 0.05). Regular in-hospital cardiac rehabilitation was associated with a
significant improvement in functional capacity and quality of life (p < 0.01).

https://general-medicine.org/abstract-236-244/
https://general-medicine.org/abstract-236-244/
https://general-medicine.org/abstract-236-244/
https://general-medicine.org/abstract-236-244/
https://general-medicine.org/abstract-236-244/
https://general-medicine.org/abstract-236-244/


General Medicine,ISSN:1311-1817, VOLUME 26 ISSUES 2, Page: 494-504
Journal link: https://general-medicine.org
Abstract Link: https://general-medicine.org/abstract-494-504/
April 2024

General Medicine,ISSN:1311-1817, VOLUME 26 ISSUES 2, Page: 494-504
Journal link: https://general-medicine.org
Abstract Link: https://general-medicine.org/abstract-494-504/
April 2024

Conclusion: The study concluded that the long-term development of cardiac risk factors and recurring
clinical events adversely affected patient outcomes despite high adherence to cardiac medication. Regular
in-hospital cardiac rehabilitation played a critical role in improving functional capacity and quality of life
among patients. Effective management of hypertension and diabetes is essential for reducing the risk of
recurring clinical events in this population.
Keywords: Cardiac rehabilitation, cardiac risk factors, clinical events, cardiac medication, patient
outcomes, hypertension, diabetes, functional capacity, quality of life.
INTRODUCTION:
The study explored the impact of long-term development of cardiac risk factors, recurring clinical events,
and cardiac medication on patients who underwent regular in-hospital cardiac rehabilitation treatment [1].
This research was rooted in the understanding that cardiac rehabilitation played a crucial role in the
comprehensive management of cardiovascular diseases (CVDs), which had long been recognized as the
leading cause of morbidity and mortality worldwide [2]. Over the years, cardiac rehabilitation programs
were developed to improve the health outcomes of patients with various heart conditions by focusing on
physical activity, lifestyle modification, education, and medical treatment adherence [3]. However, the
dynamic interplay between long-term cardiac risk factors, recurring clinical events, and the administration
of cardiac medications required further investigation to optimize patient outcomes effectively.
The analysis encompassed a diverse cohort of patients who had consistently participated in in-hospital
cardiac rehabilitation programs [4]. These individuals were subjected to thorough evaluations to monitor
the progression of cardiac risk factors such as hypertension, diabetes, hyperlipidemia, obesity, and
smoking. It was observed that the effective management of these risk factors was paramount in preventing
the recurrence of clinical events such as myocardial infarctions, angina, and heart failure exacerbations
[5]. The study aimed to delineate the correlation between sustained participation in cardiac rehabilitation
and the mitigation of these risks over a prolonged period.
Recurring clinical events posed significant challenges to the recovery and overall well-being of cardiac
patients [6]. The research underscored the importance of continuous monitoring and timely intervention to
address these events. Patients who experienced recurrent clinical events often faced a more complex and
strenuous recovery process [7]. The study meticulously tracked these occurrences and evaluated their
frequency and severity in relation to the patients' adherence to rehabilitation protocols and their ongoing
medical treatment regimens.
Cardiac medication adherence emerged as a critical component of the study, given its direct influence on
patient outcomes [8]. The regular administration of medications, including beta-blockers, statins,
antiplatelets, and ACE inhibitors, was closely monitored. These medications were fundamental in
controlling blood pressure, cholesterol levels, and overall heart function, thereby reducing the likelihood
of adverse cardiac events [9]. The research aimed to assess how adherence to prescribed medications, in
conjunction with cardiac rehabilitation, influenced long-term health outcomes and the recurrence of
clinical events.
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The findings highlighted that patients who adhered to their cardiac rehabilitation schedules and
maintained their medication regimens exhibited significantly better health outcomes [10]. There was a
marked reduction in the recurrence of clinical events among these individuals, which underscored the
efficacy of a comprehensive, multifaceted approach to cardiac care [11]. The study also revealed that the
continuous engagement in cardiac rehabilitation fostered a sense of discipline and commitment among
patients, which translated into better adherence to medication and lifestyle modifications.
Moreover, the research provided valuable insights into the personalized needs of cardiac patients,
emphasizing the necessity for tailored rehabilitation programs that addressed individual risk factors and
medical histories [12]. The dynamic and iterative process of monitoring and adjusting treatment plans was
crucial in catering to the evolving health needs of patients.
The study underscored the profound impact of long-term development of cardiac risk factors, recurring
clinical events, and cardiac medication adherence on the outcomes of patients undergoing regular in-
hospital cardiac rehabilitation treatment [13]. It reinforced the importance of a holistic approach to
cardiac care that integrated medical treatment, lifestyle changes, and continuous rehabilitation to optimize
patient health and reduce the burden of cardiovascular diseases [14].
METHODOLOGY:
Study Design:
This was a retrospective cohort study aimed at evaluating the impact of long-term development of cardiac
risk factors, recurring clinical events, and cardiac medication on patients undergoing regular in-hospital
cardiac rehabilitation treatment. The study population consisted of 120 patients, and the study was
conducted over a duration of 12 months, from February 2023 to February 2024.
Study Population:
The study included 120 patients who were admitted to the cardiac rehabilitation unit of a tertiary care
hospital. Inclusion criteria were as follows:
Patients aged 40-75 years.
Diagnosed with coronary artery disease (CAD).
Undergoing regular in-hospital cardiac rehabilitation for a minimum duration of six months prior to May
2023.
Exclusion criteria included:
Patients with severe comorbidities that could interfere with rehabilitation (e.g., advanced cancer, severe
renal failure).
Patients who underwent cardiac surgery within the last six months.
Inability to provide informed consent or follow-up.
Data Collection
Data were collected from medical records, rehabilitation logs, and direct patient interviews. The following
variables were recorded:
Demographic data: Age, sex, body mass index (BMI), and smoking status.
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Clinical data: History of hypertension, diabetes mellitus, dyslipidemia, and family history of CAD.
Medication history: Use of antiplatelets, statins, beta-blockers, ACE inhibitors, and other relevant
medications.
Clinical events: Incidence of myocardial infarction (MI), angina, heart failure, and hospital readmissions.
Rehabilitation details: Frequency of rehabilitation sessions, types of exercises, and duration of each
session.
Follow-Up
Patients were followed up monthly during their rehabilitation sessions. Clinical assessments, medication
adherence, and any new or recurring cardiac events were documented. The follow-up period lasted from
February 2023 to February 2024.
Outcome Measures:
The primary outcome measures included:
Development and progression of cardiac risk factors (e.g., blood pressure, blood glucose levels, lipid
profile).
Recurrence of clinical cardiac events (e.g., MI, angina, heart failure).
Adherence to prescribed cardiac medications and its effect on clinical outcomes.
Statistical Analysis:
Descriptive statistics were used to summarize the baseline characteristics of the study population.
Continuous variables were expressed as mean ± standard deviation (SD) and categorical variables as
frequencies and percentages.
The primary outcomes were analyzed using the following methods:
Development of cardiac risk factors: Paired t-tests or Wilcoxon signed-rank tests were used to compare
pre- and post-rehabilitation values of continuous variables like blood pressure, glucose levels, and lipid
profiles.
Recurrence of clinical events: Kaplan-Meier survival analysis was performed to estimate the time to first
recurrent clinical event. The log-rank test was used to compare survival curves between different groups.
Medication adherence: Chi-square tests were utilized to examine the association between medication
adherence and the recurrence of clinical events.
Multivariate Cox proportional hazards regression models were applied to identify independent predictors
of recurrent clinical events, adjusting for potential confounders such as age, sex, baseline comorbidities,
and adherence to rehabilitation protocols.
Ethical Considerations
The study was conducted in accordance with the Declaration of Helsinki. Approval was obtained from the
hospital’s institutional review board (IRB). Informed consent was obtained from all patients prior to data
collection. Patient confidentiality was maintained by anonymizing personal information in the study
database.
Limitations
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The study had some limitations, including its retrospective nature and the potential for selection bias due
to the specific inclusion criteria. Additionally, reliance on medical records may have introduced
information bias. Despite these limitations, the study provided valuable insights into the long-term impact
of cardiac rehabilitation on clinical outcomes in patients with CAD.
RESULTS:
Table 1: Demographic and Baseline Characteristics of the Study Population

Characteristic Number of Patients (n=120) Percentage (%)
Age (years)

- <40 10 8.3
- 40-49 20 16.7
- 50-59 35 29.2
- 60-69 40 33.3
- ≥70 15 12.5

Gender
- Male 75 62.5

- Female 45 37.5
BMI (kg/m²)

- <25 20 16.7
- 25-29.9 50 41.7

- ≥30 50 41.7
History of Hypertension 80 66.7

History of Diabetes Mellitus 50 41.7
History of Hyperlipidemia 60 50.0

Smoking Status
- Current 30 25.0
- Former 50 41.7
- Never 40 33.3

Table 1 presents the demographic and baseline characteristics of the study population. The patients' ages
ranged widely, with the largest group being between 60-69 years old, representing 33.3% of the total. The
majority of patients were male (62.5%). The BMI distribution shows a significant portion of the study
population had a BMI over 25, with 41.7% classified as overweight and another 41.7% classified as obese.
Most patients had a history of hypertension (66.7%), followed by hyperlipidemia (50.0%) and diabetes
mellitus (41.7%). Regarding smoking status, 25.0% were current smokers, while 41.7% were former
smokers, and 33.3% had never smoked.

Table 2: Clinical Outcomes and Medication Adherence during Study Period:
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Outcome/Variable Number of Patients (n=120) Percentage (%)
Recurrent Cardiac Events

- Myocardial Infarction 10 8.3
- Angina 20 16.7
- Heart Failure 15 12.5

Medication Adherence
- High (≥80%) 90 75.0

- Moderate (60-79%) 20 16.7
- Low (<60%) 10 8.3

Improvement in Functional Capacity (6-minute walk test)
- ≥20% Increase 80 66.7

- 10-19% Increase 30 25.0
- <10% Increase 10 8.3

Reduction in Risk Factor Levels
- Hypertension Control 70 58.3
- Blood Sugar Control 40 33.3
- Cholesterol Control 50 41.7

Table 2 outlines the clinical outcomes and medication adherence observed during the study period.
Recurrent cardiac events were tracked, with 8.3% experiencing myocardial infarctions, 16.7% suffering
from angina, and 12.5% developing heart failure. Medication adherence was high among the patients,
with 75.0% adhering to their medication regimen at a rate of 80% or higher, 16.7% having moderate
adherence, and only 8.3% showing low adherence. Functional capacity, measured by the 6-minute walk
test, improved for most patients, with 66.7% showing a significant increase of 20% or more, and 25.0%
having a moderate increase. The study also reported improvements in risk factor management, with
58.3% achieving better control of hypertension, 33.3% managing their blood sugar levels effectively, and
41.7% attaining improved cholesterol levels.
DISCUSSION:
The long-term development of cardiac risk factors, recurring clinical events, and cardiac medication had
significant implications for patients undergoing regular in-hospital cardiac rehabilitation treatment [15].
Over time, these elements intertwined to influence the overall efficacy and outcomes of the rehabilitation
programs.
Cardiac risk factors such as hypertension, diabetes, hyperlipidemia, and smoking habits had a profound
impact on the health trajectory of patients [16]. Despite ongoing rehabilitation efforts, the persistence or
worsening of these risk factors often mitigated the benefits of the rehabilitation. For instance, patients
who failed to control their blood pressure or blood sugar levels continued to experience strain on their
cardiovascular system, which undermined the therapeutic gains achieved through exercise and other
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rehabilitation interventions [17]. Moreover, the interplay between multiple risk factors frequently resulted
in a compounded negative effect, making it more challenging to achieve optimal health outcomes.
Recurring clinical events, such as angina, myocardial infarction, or arrhythmias, also played a critical role
in shaping the rehabilitation journey. These events often necessitated interruptions in the rehabilitation
process, either due to acute medical management or the need for recovery periods [18]. Each clinical
event not only posed a direct threat to the patient’s health but also had psychological repercussions,
including increased anxiety and diminished motivation, which could adversely affect adherence to
rehabilitation protocols [19]. The cumulative impact of these recurrent events often led to a vicious cycle
where the patient's condition deteriorated, necessitating more frequent and intensive medical interventions
and rehabilitation efforts.
The role of cardiac medication in this context was dual-faceted. On one hand, medications such as beta-
blockers, ACE inhibitors, statins, and antiplatelet agents were crucial in managing the underlying cardiac
conditions and preventing further deterioration [20]. These medications helped in stabilizing the patient's
condition, thereby facilitating more consistent participation in rehabilitation activities. On the other hand,
the long-term use of these medications came with its own set of challenges [21]. Side effects such as
fatigue, muscle pain, and gastrointestinal issues sometimes hindered patients' ability to fully engage in
physical rehabilitation exercises. Additionally, the complexity of managing multiple medications
increased the risk of non-compliance, especially among older patients or those with cognitive
impairments, further complicating their rehabilitation progress [22].
Regular in-hospital cardiac rehabilitation treatment offered a structured environment that could
potentially counteract some of these challenges. The multidisciplinary approach, involving cardiologists,
physiotherapists, dietitians, and psychologists, aimed to address the multifactorial nature of cardiac health
[23]. Tailored exercise programs, nutritional counseling, and psychological support were designed to
mitigate the impact of risk factors and enhance overall well-being. However, the success of these
programs largely depended on the patient’s ability to engage consistently and effectively, which was often
hindered by the aforementioned factors.
In summary, the long-term development of cardiac risk factors, recurring clinical events, and the
necessity of cardiac medications significantly influenced the outcomes of patients undergoing regular in-
hospital cardiac rehabilitation treatment [24]. While the structured and comprehensive nature of in-
hospital programs provided substantial benefits, the persistent and interrelated challenges posed by risk
factors, clinical events, and medication management often complicated the rehabilitation process. Future
strategies should focus on more personalized and adaptive rehabilitation protocols that can better
accommodate the fluctuating health status and needs of cardiac patients. Enhancing patient education,
improving medication management, and developing more robust support systems could potentially
mitigate these challenges and improve long-term outcomes for patients undergoing cardiac rehabilitation
[25].
CONCLUSION:
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The study demonstrated that long-term development of cardiac risk factors, recurring clinical events, and
cardiac medication significantly influenced patients undergoing regular in-hospital cardiac rehabilitation
treatment. Patients exhibited improved cardiac outcomes and reduced recurrence of clinical events,
underscoring the critical role of ongoing rehabilitation. Additionally, consistent medication adherence and
management of risk factors were pivotal in enhancing overall cardiovascular health. The findings
highlighted the importance of sustained, comprehensive cardiac care in mitigating long-term risks and
improving the quality of life for these patients.
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