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Abstract

A condition known as coronary artery disease occurs when the
myocardium does not receive enough blood or oxygen caused by plaques
that is formed in the coronary artery lumen. That supplies the heart with
blood, a muscle that needs aerobic exercise to generate enough Adenosine
Triphosphate to keep contracting. It is brought on by coronary artery
blockage and is distinguished by an imbalance in the supply and demand of
oxygen. The study aimed to investigate the impact of slow, deep breathing
exercises using incentivized spirometry on cardio-pulmonary parameters,
electrocardiographic findings, and functional ability in coronary artery
disease patients. The study involved fifty participants, divided into two
groups: control and study. To assess the impact of slow deep breathing
exercises incentive spirometry was used instrument, which includes four
parts. Each part has many items. The instrument's validity was obtained by a
10-person pundit panel, while the instrument's dependability was assessed
using a test-and-retest approach. Data analysis was performed using
inferential and descriptive statistics. Three weeks after the intervention, re-
test of functional capacity investigated between two groups. The result of
study shows significant in the functional capacity with self-care ability,
family and social ability, movement ability, lifting ability, work ability,
physical functional ability, with p-value= (.000). The study concluded that
flow-oriented incentive spirometry was beneficial in improving functional
capacity compared between control and the study groups, with no significant
side effects. This methodology can be applied in future research to examine
long-term impacts over weeks or months and is suitable for self-monitoring

at home due to its simplicity and non-intrusive nature.
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Chapter One: Introduction

Chapter One
Introduction

1-1 Introduction

Cardiovascular mortality and morbidity are related to an increased risk
of autonomic dysfunction, such as a decrease in heart rate variability. so, the
current understanding of the pathophysiological foundation of myocardial
ischemia stems from the experimental finding that coronary blood flow is
restricted by coronary artery constriction, The coronary artery is a blood
vessel that provides blood to the heart, a muscle that needs aerobic exercise
to generate enough Adenosine triphosphate (ATP) to keep contracting
(Benjamin et al., 2019); (Roth et.al., 2020)

A coronary artery disease occurs when the myocardium does not
receive enough blood or oxygen and is an ailment or damage to the heart's
main blood arteries. It is caused by blockage of the coronary arteries
myocardial infarction, which is another term for a heart attack happens when
the blood supplied to the heart is interrupted, and restricted to the point where
the heart muscle is unable to contract locally or affecting all due to the high
demand for oxygen being met by the reduced blood flow, and is characterized
by an imbalance in the supply and demand of oxygen. Usually, it involves
blood flow obstruction caused by plaques that is formed in the coronary
artery lumen. It is the leading global cause of death. Comprehending these
intricate disease pathways can aid medical practitioners in diagnosing,
treating, and averting potential consequences of CVD. (Shahjehan et al.,

2023).

Deep breathing (Db) can control both excessively active sympathetic
and underactive parasympathetic nerve activity, which will enhance
cardiovascular health. Breathing encouraged the gamma-aminobutyric acid

pathways in the brain become vagal activated, which reduces anxiety and
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tension. Moreover, the brain and cardiovascular system seem to benefit from

the improvement in autonomic balance brought on by deep breathing.

(Ghorbani et al., 2018); (Zaccaro et al., 2019).

Deep breathing exercises are beneficial to health. Clinical uses of slow
breathing have included the treatment of heart failure, hypertension, anxiety,
depression, and pulmonary ailments such as asthma and chronic obstructive
lung disease. It has also been used to treat cardiovascular and stress-related
problems. An essential component of many mind-body techniques is slow
breathing. An established technique for determining sympathetic and
parasympathetic tone is heart rate variability (HRV) analysis, which can be
performed using the HRV power spectrum. It is necessary to carry out these
spectral measurements of autonomic modulation under controlled
circumstances. It is crucial to take into account how varying respiratory rates
may affect HRV. (McCraty et al., 2015); (Russo et al., 2017); (Hamasaki et
al., 2020); and (Birdee et al., 2023).

Through slow breathing and diaphragmatic excursions, DB heightens
blood pressure and heart rate fluctuations, enhancing blood pressure
oscillations, heart rate variability, and baroreflex sensitivity. The autonomic
nervous system's ability to regulate breathing is closely related. The vagus
(parasympathetic) nerve is related to the diaphragm's controlling nerve, the
phrenic nerve. The parasympathetic neural system is triggered when DB
lowers the respiratory rate (RR), whereas the sympathetic nervous system is
suppressed. leisurely breathing at a rate of eight breaths per minute helps the

parasympathetic nervous system's balance dominate (Russo et al., 2017);

(Wu et al., 2020); and (Birdee et al., 2023)

The Incentive Spirometer (IS) has received extensive research in the
inpatient context and is the cornerstone of therapy for postoperative and
hospitalized patients. Stretching and opening constricted airways, help the

patient to inhale slowly and deeply using visual cues. Exercise with an
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incentive spirometer is beneficial since it is affordable, easy to use, and free
of known adverse effects. Once the patient has received training in its use, it
can be used independently. In addition, achieving the visual aim motivates
the patient to give it their all, which helps to increase patient compliance

(Franklin et al., 2023).
1.2. Important of the Study

Globally, coronary heart disease (CHD) is the primary cause of heart
surgery as the burden of cardiovascular diseases and CVD increases. It is the
primary cause of death worldwide, accounting for a growing number of
deaths in emerging as well as high-income nations. The number of fatalities
from CVD reached 17.9 million in 2019, accounting for 32% of all deaths
worldwide. CVDs are on the rise. Heart attacks and strokes were the cause

of 85% of these fatalities. (Roth et.al., (2020).

World Health Organization (WHO) stated the stroke and coronary
artery disease (CAD) are the two most common symptoms of CVD, which
it 1s still the primary cause of death. The main factor in disability and the
leading cause of mortality worldwide are CVD, especially stroke and
ischemic heart disease (IHD). The incidence of all cases of cardiovascular
disease increased nearly double from 271 million cases (257 to 285 million
people) in the year 1990 to a total of 523 million cases (497 to 550 million
people) in 2019, and the total number of deaths due to CVD steadily rose
from 12.1 million cases (11.4 to 12.6 million people) in 1990 to 18.6 million
cases (17.1 to 19.7 million) in 2019. (Mensah et al., (2019).

The main factor in disability is CVDS, particularly IHD, during that
time, the number of years lived with a disability doubled, from 17.7 million
(12.9 to 22.5 million people) to 34.4 million (24.9 to 43.6 million people).
Global patterns for years of life lost and life years adjusted for disability
(DALYs) also increased significantly. Since 1990, the total number of
DALYs caused by IHD has increased consistently, reaching a total of 182
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million (170 to 194 million people) DALY, 9.14 million cases (8.40 to 9.74

million people) fatalities, and 197 million (178 to 220 million people)

common cases in the year 2019 (Roth et al., (2019)

Statistics was obtained from the Ministry of Health, Karbala Health

Department, and Planning Department for patients with atherosclerosis

during the past five years, started in 2017 and ended in 2021.

Table 1-1. Rates of non-communicable diseases for inpatients according to

governorate

Ischemic Heart Diseases

In-patient
Years Male Female Grand Total Rates
2017 51742 38280 90022 333
2018 51197 36914 88111 32.60
2019 55009 39013 94022 29
2020 38661 25287 63948 27
2021 50391 32323 82714 33

Table 1-2. Rates of non-communicable diseases for inpatients according to

kerbala
Ischemic Heart Diseases
In-patient
Years Grand Total Rates
Male Female
2017 2265 1560 3816 37.0
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2018 2940 2152 5092 50.0
2019 3102 2391 5493 52
2020 3724 2244 5968 72
2021 4311 2760 7071 73

Table 1-3. Rates of non-communicable diseases for outpatient in health care

centers according to governorate

Ischemic Heart Diseases

Outpatient health care
Years centers Grand Total Rates

Male Female
2017 6885 7905 14790 0.53
2018 3204 2747 5951 0.23
2019 3754 4325 8079 0.28
2020 2330 2325 4655 0.18
2021 4039 3598 7637 0.25

Table 1-4. Rates of non-communicable diseases for outpatient in health care

centers according to Kerbala

Ischemic Heart Diseases

Outpatient health care

Years centers Grand Total Rates

Male Female
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2017 39 57 96 0.06
2018 33 49 82 0.06
2019 26 69 95 0.06
2020 71 141 212 0.19
2021 62 61 123 0.09

Table 1-5. Rates of non-communicable diseases for outpatient in hospitals

according to governorate

Ischemic Heart Diseases

Outpatient
Years Male Female Grand Total Rates
2017 74662 70048 144710 8.9
2018 80696 77383 158079 9.6
2019 71397 70124 141521 9
2020 4039 3598 7637 0.25
2021 88133 82000 170133 11.8

Table 1-6. Rates of non-communicable diseases for outpatient in hospitals

according to Kerbala

Ischemic Heart Diseases

Years

Outpatient

Male

Female

Total

Rates
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2017 489 672 1161 2.0
2018 649 1364 2013 3.3
2019 529 1296 1825 3
2020 613 672 1285 2.6
2021 485 567 1052 1.8

Cardiovascular issues continue to be the primary cause of most
ailments worldwide. The burden of CVD is still rising in almost all non-high-
income countries, and alarmingly, in certain places, the age-standardized rate
of CVD has begun to rise while it has been declining in high-income

countries. (Tsao et al., (2020).

The cardiac autonomic nervous system (ANS) can become
dysfunctional due to pathological alterations in coronary heart disease. A
significant controller of the cardiovascular system is the autonomic nervous
system (ANS). To handle daily circumstances, it temporarily adjusts blood
pressure and heart rate. While sympathetic branch activity counteracts the
parasympathetic (vagal) modulation's effects and controls peripheral
vasoconstriction, it also causes a drop-in heart rate and cardiac contractility.
This 1s exhibited by an increase in sympathetic nerve activity and a decrease
in vagus nerve excitability. cardiovascular disease and cardiac dysfunction

are caused by autonomic nervous system dysfunction. (Hadaya et al., (2020).

Patients are also more likely to experience complications like a
arrhythmia (flutter and fibrillation of the ventricles), an increase in rate of
heart, an increase in blood pressure's systolic value, and an increase in rate-
pressure product (RPP), which happens earlier and has a strong correlation
with cardiac oxygen consumption; it also serves as an indirect indicator of

cardiac blood flow and oxygen consumption than an electrocardiographic
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(ECG) change. Conscious breath control results in an increase in vitality,
bodily cleansing, and immunity. It also aids in achieving tranquility, inner

calm, and mental clarity. (Wu et al., (2020).

According to studies, slow and fast breath control achieved through
the use of particular techniques and exercises has a variety of physiological
consequences and an impact on the parameters affecting cardiac and
pulmonary function. DB replenishes the air in all sections of the lung,
whereas shallow breathing just replenishes the air at the base of the lungs. A
deep, cleansing breath helps people take in more oxygen and lowers carbon
dioxide levels. As a result, the brain receives fresh oxygen, which revitalizes
the brain cells and allows for sound blood circulation and an adequate supply

of oxygen. (Bentley et al., (2023).

Deep breathing is a useful integrated body-mind method for treating
psychosomatic disorders and stress. Diaphragmatic breathing causes the
diaphragm to contract, the abdomen to expand, and the inhalations and
exhalations to become deeper. As a result, the body produces more blood

gases and breathes less frequently. (Ma. et al., 2017)

According to physiological research, even a single breathing exercise
can significantly lower blood pressure, increase HRV and oxygenation,
improve pulmonary function, and increase cardiorespiratory fitness and
respiratory muscle strength. These effects have been shown in studies by

Lehrer & Gevirtz 2014); and (Wei et al., 2016).
1.3. Problem Statement

A common cardiac condition called coronary artery disease involves
atherosclerotic plaque buildup in the arterial lumen. This affects blood flow
and oxygen delivery to the myocardium, which leads to a variety of
problems. Risk factors can be divided into two categories: variables that can't

be altered and risk variables that can altered. Risk variables that can't be
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altered include age, gender, ethnicity, and family history of CAD. Risk
variables that can be altered include diabetes, obesity, smoking, poor eating
habits, sedentary lifestyles, high blood pressure, high cholesterol, and stress
(Bauersachs et al., (2019); Brown, et al., (2023).

Globally, one of the main causes of disease burden is coronary artery
disease, or CAD. Based on research showing that involvement in cardiac
rehabilitation (CR) can lower cardiovascular and all-cause mortality,
increase functional ability, and enhance quality of life, it is a class I

recommendation for all patients with CAD . (Giuliano et al., 2017).

Through planned exercise prescription, education, and risk factor
reduction, cardiac rehabilitation (CR) offers a financially advantageous
therapy that attempts to expedite recovery after an acute event and lower the
likelihood of recurring episodes. A increasing body of research indicates that
involvement in CR can lower hospital bed utilization, cardiovascular
mortality, and enhance functional capability and quality of life. As a result,
CR refe CR model relies on the continuity of care to increase the potential
for long-term benefits and reduce the risk of a secondary event (secondary
prevention).rral is a class [ recommendation for all CAD patients. (Bellmann

et al., 2020).

Due to the growing specializations in clinical care, patients are now
treated by a variety of medical experts in a variety of venues and
specializations. A greater chance of care fragmentation has resulted from this
paradigm change. Because of this, a coordinated effort is needed to sustain
excellent patient outcomes, reduce division, and establish continuity in

modern health care models.

Coordinated discharge planning, integrated care, and case
management were used to meet this need. Three distinct domains

informational, managerial, and relational continuity are included in the
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definition of the unified phrase "continuity of care," which is defined as the

timely, logical, and coherent delivery of services.
1.4. Research Question

Is the potential cardio-pulmonary parameters, electrocardiographic
findings and functional capacity effects of slow deep breathing exercises by

using incentive spirometry among patients with coronary artery disease
1.5. Research Hypothesis

1.5.1. Null Hypothesis.

There is no relation between the effect of slow deep breathing
exercises by using incentive spirometry on the patient’s cardio-pulmonary
parameters, electrocardiographic findings, and functional capacity and with

their demographical characteristics.
1.5.2. Alternative Hypothesis.

There is a significant relation between the effect of slow deep
breathing exercises by using incentive spirometry on the patient’s cardio-
pulmonary parameters, electrocardiographic findings, and functional

capacity and with their demographical characteristics.
1.6. Objectives of the Study

1. Determine the effects of slow deep breathing exercises by using
incentive spirometry on cardio-pulmonary parameter among patients

with coronary artery disease.

2. Investigate the effects of slow deep breathing exercises by using
incentive spirometry on electrocardiographic finding among patients

with coronary artery disease.
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3. Evaluate the effects of slow deep breathing exercises by using
incentive spirometry on functional capacity among patients with

coronary artery disease.

4. To find out the relationship between effect of slow deep breathing
exercises by using incentive spirometry on the patient’s cardio-
pulmonary parameters, electrocardiographic findings and functional

capacity and with their demographical characteristics.
1.7. Definition of Terms
1.7.1. Incentive spirometry
1.7.1.a. Theoretical Definition

Devise used to encourage patients to breathe in deeply and
deliberately in order to fully expand their lungs with the aid of visual cues.

(Franklin et al., 2023).
1.7.1.b. Operational Definition

A tool that helps the patient by measuring the amount of air that is
inhaled into the lungs to perform a slow and deep inspiration through visual

feedback
1.7.2. Electrocardiography
1.7.2.a. Theoretical Definition

Recording of electrical impulses produced by the cardiac muscle. The
contraction of the heart muscles is started by these impulses. It is a crucial
component of diagnosing cardiovascular disease. An essential diagnostic
tool for some metabolic issues and heart conditions is the electrocardiogram

(ECG). (Madapaddy 2021).
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1.7.2.b. Operational Definition

A diagnosis test that can be used to check electrical activity to detected

cardiac problem.
1.7.3. Cardio-pulmonary Parameter
1.7.3.a. Theoretical Definition

Cardiovascular parameters, which control organ and systemic blood
flow and, consequently, the supply of oxygen to the tissues, include blood

pressure, cardiac output, and systemic vascular resistance. (Seri, 2018).
1.7.3.b. Operational Definition

Cardiovascular parameters that vary from beat to beat include heart
rate, arterial blood pressure, stroke volume, and the structure of

electrocardiographic complexes.
1.7.4. Functional capability
1.7.4.a. Theoretical Definition

A measurement of a person's capacity to carry out physical actions

required for autonomous functioning. (Kvarstein et al., 2023).
1.7.4.b. Operational Definition

The ability of an individuals to perform activities daily living.
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Chapter Two

Review of Literature

This chapter provides an overview of studies and concepts that help
understand the topic of the current study.

2.1. Theoretical Framework

In order to maintain and improve their health and quality of life,
patients with chronic illnesses need to possess the motivation, expertise, and
ability to engage in the activities that are essential; these behaviors are all
centered around the concept of self-care. Essentially, Orem's nursing theory
revolves around this notion. Consequently, it can offer a suitable foundation
for research on people with chronic disorders. (Ausili et al., 2014); &

(Drevenhorn E. 2018).

According to Orem's nursing philosophy, an individual's actions to
preserve, enhance, or reestablish their health are referred to as self-care.
Nurse's view patients not as helpless recipients of medical treatment, but as
robust, trustworthy, accountable, and competent individuals. of making
decisions in order to take good care of their own health. Three nursing
models, including fully compensatory, partially compensatory, and
supportive-educative models, were defined by Orem. When a patient is
prepared to learn something but needs assistance and direction, the nurse

steps in to play a supportive educational role. (Khademian et al., 2020).
2.1.1. The Self-Care Deficit Nursing Theory of Orem

Self-Care Deficit Nursing Theory (SCDNT's) foundation is the
science of self-care, focusing on the social, personal, and health components
of self-care, Orem (2001) (10) sought to enhance its integration both
structurally and functionally within the nursing practice framework. Self-
care, according to her definition, is the "practice of actions that people take

on their own initiative and carry out for the purpose of preserving their own
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life, health, and well-being." Encouraging patients and their families to take
care of themselves while outlining the role of nurses in situations where
helping others or oneself is not possible, Orem improved the definition of

nursing over the course of five decades. (Hartweg, & Metcalfe, 2022).

As a framework for nursing curriculum at all levels of nursing
education, Orem's theoretical work has been successfully implemented to
nursing practice and administration around the world. It has also been
validated and improved by nursing research. With publications spreading
throughout the Middle East, Asia, Europe, and the Americas, as well as
clinical settings, patient populations, and continents, SCDNT's continued
value and efficacy are evident today. (Meleis, 2011); & (Khademian et al.,
2020).

2.1.2. Application of Dorothea Orem’s Theory in to Nursing Practice

Orem formed this idea based on his definition of what nursing is.
When is nursing care necessary? Which state ought to offer nursing care?
These were the driving forces for the development of a comprehensive
nursing theory. The main tenet of the self-care deficit nursing philosophy is
that everyone needs to take care of themselves and that they may heal as
quickly and fully as possible by taking care of themselves. This approach is
specifically used to restoration in several contexts when patients were

required to be self-sufficient. (Naz, 2017).

One advantage of Orem's idea of the self-care deficit is its applicability
to a wide range of client scenarios in nursing. While clients and nurses may
work together to ensure that the clients receive the best treatment possible,
clients can take responsibility for their own well-being thanks to the
complete statement of its principles and concepts. Nurses may use Dorothea
Orem's idea to help patients transition out of the hospital and take care of
themselves at home because of her dedication to the profession and her hard

work in the area .(Nahid et al., 2020)
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The underlying tenet of Orem's theory is that all patients desire self-
care and can improve more swiftly and thoroughly if they take as much care
of themselves as they can. Orem's idea is incredibly simple to apply to a
wide range of patients and is generalizable. Even if this idea has a substantial
influence on each patient's level of independence, those who require
complete care or support with self-care tasks, such as infants and the elderly,

cannot instantly be included in the concept of self-care. (Khademian et al.,

2020).

The emotional and social well-being of individuals with chronic
diseases is equally at risk as their bodily well-being. Thus, it is especially
crucial to measure quality of life while dealing with chronic illnesses. One
important determinant of cardiovascular health is found to be quality of life.
It is also seen as a crucial indicator of the success of therapy. Research
indicates that people with cardiovascular disorders have a lower quality of

life. (Alligood et al., 2017).

Orem's nursing philosophy defines self-care as actions people take to
preserve, reestablish, or enhance their health. Nurses view patients as strong,
dependable, responsible, and capable decision-makers who can take proper
care of their health, not as passive people in need of medical assistance.
Three nursing systems were defined by Orem: fully compensatory,
somewhat compensatory, and supportive-educative. When a patient is ready
to learn but needs assistance and direction to do so, the nurse steps in to fill
out the duties within the supportive educational system. (Dahmardeh et al.,

2018).

Enhancing patients' self-care skills via health education and skill
training is a more sustainable and efficient approach for nurses than
providing immediate treatment. The goal of self-care theory is to improve
patients' prognoses and quality of life by continuously arousing their self-

awareness, encouraging them to participate in their own nursing plans and
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medical activities, and allowing them to fully utilize their self-care talents

(Khademian et al., 2020)
2.2. Coronary Artery Disease

Atherosclerotic conditions are the most common cardiovascular
disorders (CVDs) which affect all arterial regions indicating the
preponderance of transient ischemic attack (TIA), stroke, and coronary
artery disease (CAD). 7.3 million individuals worldwide pass away with
CAD each year. (Olvera Lopez, et al., 2023).

2.2.1. Pathogenesis

The most common cause of CAD is atherosclerosis, although other
uncommon causes include aortitis, vasculitis, and autoimmune connective
tissue disorders. The chronic inflammatory disease known as atherosclerosis
affects the arterial wall and is characterized by focal deposits of lipid-rich
atheroma. These deposits are not clinically significant until they become
large enough to impede tissue perfusion or until the lesion becomes ulcerated
and disrupted, resulting in thrombotic occlusion or distal embolization of the
vessel. Atherosclerosis begins with early lipid depositions in the vascular
wall, which are often seen in areas with altered bifurcations, induce arterial
shear stress, and are associated with alterations in endothelial function in

those areas. (Kobiyama & Ley. (2018).

Type 1 lesions contain atherogenic lipoprotein that stimulates
macrophage production and the development of macrophage foam cells.
These alterations are more prominent in artery locations with adaptive
intimal thickening, which are responses to local mechanical pressures. Type
IT lesions consist of layers of lipid-laden smooth muscle cells and
macrophage foam cells, along with fatty streaks. Type III lesions, a stage
between type II and type 1V, consist of dispersed collections of extracellular

lipid droplets and particles that disrupt the coherence of intimal smooth
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muscle cells. This extracellular lipid is the precursor to the larger, confluent,
and more disruptive extracellular lipid core that characterizes type IV
lesions. Lesions with a lipid core appearing around the fourth decade of life
may also feature extensive fibrous connective tissue layers and/or thrombus,

hematoma, and fissure. (Boren et al., (2020).

Atherosclerosis can cause complicated alterations in the medium that
cause remodelling of the arteries. Certain segments of arteries may
progressively narrow (negative re-modelling), whilst other segments may
progressively broaden (positive re-modelling). These changes are important
because they have the potential to change how much atheroma encroaches

on the lumen of the artery. (Mahmood et al., (2014).
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Figure 2-1. The flow diagram depicts the development and

progression of human atherosclerotic lesions, with Roman numerals
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representing histologically characteristic categories Fan, & Watanabe

(2023).
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Figure 2-2. Depicts left anterior descending coronary artery cross-sections,
revealing the progression of atherosclerotic lesion types that could result in

type VI. (Fan, & Watanabe, 2023).
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2.2.2. Risk Factors

There are two categories of risk factors for coronary artery disease:
modifiable and non-modifiable. Age: In both men and women, the frequency
of CAD rises after the age of 35. After 40, the lifetime risk of getting
coronary artery disease (CAD) is 49% for men and 32% for women. Gender:
Compared to women, men are more at risk, Family history: Another
important risk factor is family history. Individuals under 50 years old who
have a family history of early heart illness are at higher risk of dying from
CAD. (Pencina, et al., 2019)

The significance of modifiable risk factors 1s less, but not
insignificant. However, barely two thirds of patients receive the best possible
drug treatments. A significant decrease in CAD occurrences would result
from doing this. Diabetes mellitus, hypertension, and hyperlipidemia which
1s thought to be the second most frequent risk factor for ischemic heart
disease. In addition to increasing the chance of acquiring additional CAD
risk factors including hypertension, hyperlipidemia, and diabetes mellitus,
obesity is a risk factor for CAD on its own. cigarette smoking, Unhealthy
diet: It has taken time for the link between saturated fat and coronary heart
disease to emerge. Sedentary lifestyle: Physical activity helps shield against
the onset of coronary artery disease (CAD). (Hajar, 2017).

Apart from the conventional cardiovascular risk factors, research has
also been conducted on new risk factors. Non-alcoholic fatty liver disease
(NAFLD), chronic kidney disease (CKD), systemic lupus erythematosus
(SLE), rheumatoid arthritis (RA), inflammatory bowel disease (IBD), HIV,
thyroid dysfunction, testosterone, and vitamin D are a few of these. (Brown

et al., 2023).
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2.2.3. Management

The goal of Primary prevention is to make lifestyle adjustments or
treatment interventions to prevent CAD and other types of atherosclerosis in
the general population or in healthy people who are at high risk of illness.
Secondary prevention is starting treatment in patients who have already
experienced an incident in order to decrease the risk of future events. (Regmi

et al., (2023).
2.2.3.1. Primary Prevention

The population-based method tries to adjust the entire population's
risk factors through nutrition and lifestyle counseling, with the assumption
that even slight reduction in smoking or average cholesterol, or a shift in
exercise and diet, will result in considerable benefits. Obesity and smoking,
for example, are risk factors for a variety of illnesses and should be actively
discouraged by public health measures. The focused method aims to identify
and treat high-risk patients, who often have a combination of risk indicators
that may be quantified using composite scoring systems. Before initiating
therapy, it is crucial to assess an individual's absolute risk of atheromatous
cardiovascular disease, since this will assist establish if the potential
advantages of intervention exceed the cost, inconvenience, and potential

adverse effects. (Rippe, 2018).
2.2.3.2. Secondary prevention

This entails concentrating therapies on people who already exhibit
signs of cardiovascular disease. Patients recovering from a clinical event,
such as a myocardial infraction (MI) are often motivated to help themselves
and are especially responsive to lifestyle advice, such as dietary adjustments
and smoking cessation. Additional therapies for persons suffering from
angina pectoris or acute coronary syndrome are explored further below

(Muga et al., 2019).
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2.2.4. Angina Pectoris

Angina pectoris refers to symptom complex induced by transitory
myocardial ischemia, which occurs when there is an imbalance between

myocardial oxygen supply and demand. (Hung et al., 2020).
2.2.4.1. Pathogenesis

Angina is usually caused by atherosclerosis. Almost invariably, angina
is associated with a significant blockage of at least one major coronary
vessel. To fulfill its constant needs, the myocardium typically absorbs a
significant quantity of oxygen from the coronary circulation. When demand
increases, flow via the coronary arteries must increase. When a coronary

artery is obstructed, flow cannot be increased, leading to ischemia. (Ford et

al., 2020).
2.2.4.2. Angina Types

Exercise-induced pain that is relieved by rest and/or nitroglycerin is
known as stable angina, Prestigious angina, or crescendo angina, is
characterized by angina that is not stable; rest or nitroglycerin does not
relieve symptoms, which escalate in frequency and severity, Angina that is
uncontrollable or resistant: severe chest discomfort that is incapacitatin,
Prinzmetal's angina, sometimes referred to as variant angina, is characterized
by reversible ST-segment elevation and resting pain that is thought to be
brought on by coronary artery vasospasm, Silent ischemia occurs when there
1s objective evidence of ischemia (such as electrocardiographic changes

during a stress test) but the patient experiences no pain. (Gillen et al., 2022).
2.2.4.3. Angina severity scale

[-Angina is not caused by normal physical exertion like stair climbing
or walking. Angina develops as a result of severe, fast, or extended effort at
work or in play, II- Minimal interference with daily activities. Shortly after

eating, in the cold, wind, or during the first few hours after awakening,
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angina attacks might happen when walking or climbing stairs rapidly, uphill,
or under mental stress. Traversing more than one flight of standard stairs and
more than two blocks on level ground at a typical pace speed and condition
causes angina, II1- Significant physical activity limits. In normal settings and
at a regular pace, walking 1 to 2 blocks on level ground and climbing 1 flight
of stairs causes angina, IV- Inability to undertake any physical activity
without discomfort—anginal symptoms may be present at rest. (Owlia et al.,

2019).
2.2.4.4. Clinical Manifestations

Stable angina is defined by central chest pain, discomfort, or shortness
of breath that is caused by exertion or other forms of stress and is quickly
resolved by rest. Choking or heavy feeling in the upper chest might be one
of the signs of cardiac muscle ischemia, in addition to discomfort. Often, it
is felt in the retrosternal region, which is deep in the chest beneath the
sternum. The pain or discomfort is usually poorly confined, extending to the
inner regions of the upper arms (usually the left arm), the neck, the chin, and
the shoulders. The sufferer frequently experiences tightness or heavy
choking or strangling feeling with a viselike, relentless character. (Gillen et

al., 2022).
2.2.4.5. Management

Antiplatelet treatment is recommended for all individuals with CAD
related angina. Since low-dose aspirin (75 mg) lowers the possibility of MI,
it should be recommended to all patients and kept up to date forever. If
aspirin induces dyspepsia or other adverse effects, 75 mg of clopidogrel per
day is an equally efficient substitute. If patient's cholesterol is within normal

range, they should still be. (Layne, & Ferro, 2017).
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2.2.4.5.a. Anti-Anginal

An easy-to-follow regimen is the goal of anti-anginal therapy, which
tries to manage symptoms doesn't have any negative side effects. The
prevention and treatment of angina can be accomplished using five different
medication groups. A beta blocker and sublingual glyceryl trinitrate (GTN)
are typically used to begin therapy. If necessary, Long-acting nitrate or a

calcium channel antagonist can then be added. (Ferrari et al., (2019).
2.2.4.5.b. Nitrates

Nitrates cause venous and arteriolar dilation by acting on vascular smooth
muscle, reducing oxygen requirements and increasing it by widening
coronary arteries. Sublingual GTN is suitable for acute episodes and relieves
symptoms in two to three minutes. It is recommended to take the medication
as a preventative measure before exercise. Headaches may occur, but if the
patient sticks with treatment, they usually go away. (Rousan, & Thadani,

2019).
2.2.4.5.C. Beta-Blocking Agents

Beta blockers decrease heart rate, blood pressure, and myocardial
contractility, lowering oxygen demand. However, they can cause
bronchospasm in asthmatic individuals. Cardioselective medication 1is
recommended, and abrupt stopping can cause severe arrhythmias. (Morales

et al., 2017)
2.2.4.5.d. Activators of potassium channels

There is currently only one medication in this class that is approved
for clinical usage, and that is oral nerandil (10-30 mg twice day). It has the
benefit of not displaying the tolerance associated with nitrates and functions
as a vasodilator, affecting both the venous and arterial systems. Ivabradine is
the first medication in this class that is an if channel antagonist. By altering

the sinus node's ion channels, it causes bradycardia. It doesn't seem to impair
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cardiac contractility and is safe for use in heart failure patients. (Cheng et al.,

(2021).
2.2.4.5.e. Ranolazine

This medication reduces the symptoms of angina by blocking the late
inward sodium current in the smooth muscle cells of the coronary arteries.
It also has a secondary effect on calcium flux and vascular tone. (Foroutan,
B. (2023).

2.2.4.5.f. Antagonists of Calcium Channels

Nifedipine and amlodipine are examples of calcium channel antagonists,
can reduce blood pressure and cardiac contractility, lowering myocardial
oxygen demand. They can be taken as monotherapy or combined with 3
blockers to prevent reflex tachycardia. However, they should be
administered cautiously in individuals with poor left ventricular function.

(Sica, 2001)
2.2.4.5.g. Non-Pharmacological Treatment
Percutaneous Coronary Intervention (PCI)

A technique that optimally uses the radial artery to insert an inflatable
balloon and metal stent into the coronary artery. A stenosis's severity is
determined by its fractional flow reserve (FFR), with an FFR of >0.80
requiring medical intervention to improve patient outcomes. Bleeding,
hemorrhage, dissection, and pseudoneuralysm are examples of
complications. Within 6 to 9 months, there is a 20-30% chance that bare
metal stents (BMS) will re-stenosis. Patients suffering stable angina
symptoms were randomized in the courage to obtain the best possible

medical care or PCI with stenting. (Walker, & Colledge, 2013).
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Coronary Artery Bypass Grafting (CABG)

Anastomosing autologous veins to the native coronary arteries distal
to the stenosis and the ascending aorta. Off pump surgery is comparable to
standard CABG but may have more repetition vascularizations. Three major
randomized controlled trials showed that exercise tolerance and angina
symptoms were much enhanced after CABG, which also decreased the
requirement for anti-anginal treatment. It is recommended for triple
vesselcad and impaired left ventricular function, with left stem disease

requiring revascularization. (Kwiecinski et al., 2022).
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Figure 2-3. The plan for managing persistent angina, recommended for those
without prior coronary artery disease, suggests using magnetic resonance
perfusion, computed tomography coronary  angiography, or

echocardiography for established patients. (Ralston et al., 2018).

2.2.5. Acute Coronary Syndromes

Unstable angina, ST- elevation myocardial infarction, and non-ST-
elevation myocardial infarction is all referred to as the "acute coronary
syndrome" (ACS), These three syndromes differ from one another in the
following ways: Elevated cardiac enzymes, notably the very sensitive
cardiac biomarker troponin, show myocardial necrosis in STEMI and
NSTEMLI., In unstable angina, there is no myocardial necrosis and troponins
are normal, STEMI is diagnosed when the ECG demonstrates persistent ST
elevation in an appropriate area compatible with STEMI, but in NSTEMI,
any or no ECG alterations, or extremely transitory self-limiting ST elevation,
may occur, The ECG is read as for NSTEMI and frequently displays ST
depression, no change, or T-wave inversion in unstable angina. (Singh et al.,

2023).
2.2.5.1. Clinical Characteristics
2.2.5.1. a. Symptoms

long-lasting heart pain in the chest, throat, arms, epigastrium, or back,
fear of death, anxiety, nausea, and vomiting, as well as breathlessness,

collapse/syncope. (Sharifov et al., 2023)
2.2.5.1.b. Physical Symptoms

Sweating, tachycardia, Pallor are indicators for sympathetic
activation, Bradycardia and vomiting are mark for vagal activation,
Symptoms of deteriorating myocardial function (Oliguria, hypotension, and
cold extremities, Restricted pulse pressure, Boosted jugular venous pulse

(JVP), Third heartbeat, First heart sound in silence, Spreading apical
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impulse, Lungs that creak), Fever is a sign of tissue injury, Complication

warning signs, such as pericarditis and mitral regurgitation. (Cervellin, &

Rastelli, 2016).
2.2.5.2. Pathogenesis

Acute coronary syndrome is nearly invariably associated with
atherosclerosis. A complicated ulcerated or fissured atheromatous plaque
with adherent platelet-rich thrombus and local coronary artery spasm is
typically the culprit lesion that causes the acute event. The degree of
obstruction may either rise, resulting to full artery occlusion, or recede due
to the effects of platelet disaggregation and endogenous fibrinolysis during
an acute coronary syndrome. An occlusive thrombus is virtually invariably
present at the rupture or erosion of an atheromatous plaque in acute
myocardial infarction (MI). The thrombus may lyse spontaneously during
the next few days, but permanent cardiac damage has already happened. In
20-30% of patients who do not receive therapy, the Ml-causing artery is
permanently present blocked. Because the infarction process takes many
hours, most patients present while the myocardium can still be saved and the

result improved. (Theofilis et al., 2023).
2.2.5.3. Diagnosis

A study of the nature of the pain and any accompanying symptoms, a
review of the ECG, and repeated measures of biochemical indicators of
cardiac injury such as troponin I and T are all important in determining the

severity of acute chest pain. (Kim et al., 2022).
2.2.5.4. Acute Myocardial Infarction Treatment Guidelines

Ibanez, et al., (2018), reported that guidelines began be to the hospital,
take rapid transit, a 12-lead electrocardiogram should be obtained and read
in 10 minutes, blood samples for cardiac biomarkers, such as troponin,

should be collected for testing, to help with diagnosis clarification, get
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further diagnostics, the start of routine medical procedures (Supplementary
oxygen, Nitroglycerin, Beta-blocker with morphine and aspirin, Within 36
hours of administering an angiotensin-converting enzyme (ACE) inhibitor,
Heparin and platelet inhibitors are used as anticoagulants, Statin), Indicators
of reperfusion therapy should be evaluated:(Transcatheter aortic valve
replacement, Fibrinolytic therapy is a form of thrombolysis.), The
recommended course of therapy, (Clopidogrel (Plavix), fondaparinux,
intravenous (IV) heparin, low-molecular-weight heparin, or bivalirudin,
Glycoprotein IIb/I1la inhibitor, During at least 12 to 24 hours, bed rest, At

discharge, a statin was recommended).
2.3. Slow Deep Breathing

Breathing is the process of taking air from the atmosphere into the
lungs, absorbing oxygen into the blood, and then releasing the air back into
the atmosphere together with carbon dioxide and water vapor. Every four to
five seconds, the breathing process is repeated. Therefore, at sleep or rest an
adult will typically breathe twelve to fifteen times each minute, each time
allowing 500 miles of air to enter the lungs all of the body's cells, including
the brain and the organs that are crucial for life, are oxygenated by breathing.
The body becomes more prone to illnesses when there is insufficient oxygen

present. (Pleil et al., 2021).

The ability to manage and be aware of one's breathing can help to
maintain and improve overall health as well as prevent many medical issues.
Exercises that involve deep breathing can improve relaxation and alleviate
diseases that are linked to stress. It can enhance digestion and avoid
constipation and indigestion. Additionally, it can help with circulation and
stabilize erratic heartbeats. It can normalize blood pressure and improve the
performance of the neurological system. It has also been demonstrated to be
helpful for a variety of illnesses, including gastric ulcers, migraines, chronic

neck and back pain, sleeplessness, and panic disorders. Hamasaki H. (2020).
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The lungs expand more fully when you breathe deeply,
diaphragmatically, or abdominally with the lower portion expanding more
than the upper portion. This promotes a greater exchange of gases. More
oxygen needs to be inhaled and more carbon dioxide needs to be exhaled.

(Kavitha, & Sujatha, 2018).

Heart disease risk factors that need to be considered include unhealthy
lifestyle choices like smoking, obesity, inactivity, and poor food. So,
changing these lifestyle variables is where management must start. The
primary management for cardiac disease is pharmacological therapy. The
deep breathing technique is one of the extra non-pharmacological therapies
that can be used with lifestyle changes. Deep breath relaxation therapy was
chosen as a non-pharmacological management method to lower patients'
cardio parameters because it may be applied on its own. Compared to other
non-pharmacological therapies, it is comparatively simple to implement.

(Rippe, 2018).

While spontaneous breathing is carried out by the medulla oblongata,
deep breathing is a conscious action to regulate breathing profoundly by the
cerebral cortex. Nitric oxide, which is responsible for calming down people
and lowering high blood pressure, will be stimulated by deep breathing and
enter the lungs and even the brain center. Nitric oxide synthase, an
endothelial enzyme, produces nitric oxide from L-arginine Endothelial nitric
oxide synthase (eNOS). Local mediators, which also elevate intracellular
calcium, have an impact on the activity of eNOS and the creation of nitric
oxide. Bradykinin, histamine, serotonin, and other neurotransmitters are
among the local mediators. Nitric oxide is continuously produced, and this
will alter vascular resistance. It is also known that eNOS inhibition raises

blood pressure. (Herawatiet et al., 2023); (Forstermann, & Sessa, 2012).

The continual production of nitric oxide, a vasodilator that is vital for

controlling blood pressure, from the arterial and arteriolar endothelium
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stresses the endothelial cells by causing blood viscosity against the vascular
wall. The stress created can alter the structure of endothelial cells to flow in
that direction and enhance the release of nitric oxide, which causes the blood
vessels to become relaxed, elastic, and dilated. Blood arteries that are relaxed
will open up, allowing for improved cardiac function, smoother blood flow,
and a reduction in central venous pressure (CVP). Following a drop in CVP,
cardiac output will also drop, and arterial pressure will remain stable.
Atherosclerotic arteries and veins have similar resistance but veins have a
bigger diameter. Consequently, veins also function as blood volume storage

and are referred to as capacitance channels. (Hoesny et al., 2020).

Cardiac output (CO) is the amount of blood that the heart pumps
through the systemic circulation in a time frame that is measured in liters per
minute. Three parameters, namely filling volume or end-diastolic volume,
ejection fraction, and heart frequency, have a direct impact on cardiac output.
Lower cardiac output and blood volume can result in lower blood pressure.
Deep breathing exercises are a comprehensive and non-invasive treatment
that can help with lung disorders, excessive blood pressure, depression,
anxiety, insomnia, and cardiac autonomic function. It is regarded as a
wonderful method to promote relaxation since it has been shown to balance
body and brain function, consciousness-unconsciousness, and sympathetic-
parasympathetic systems function. (Ghorbani et al., 2018); (Bruss, & Raja,
2022).

Examples of respiratory muscle training techniques include breathing
exercises and machine-assisted respiratory exercises like inspiratory muscle
training (IMT). This significantly affects dyspnea, inspiratory muscle
strength, and walking distance. These breathing exercises are appropriate for
both hospital and non-hospital settings since it has been shown that they
reduce the risk factors for cardiovascular disease by using breathing

modification and relaxation strategies. (Wang, & Yeh, 2019).
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Regulation of breathing offers a strong voluntary portal for
coordinating and controlling brain autonomic networks. Deep slow breathing
has shown promise as a relaxing strategy in numerous cardiorespiratory
studies. Breathing at 6 breaths per minute, or approximately 0.1 Hz, has been
shown in recent studies to promote behavioral relaxation and baroreflex

resonance effects, which maximize heart rate variability. Sevoz, & Laborde,

2022).
2.4. Incentive Spirometer

A device to measures how much air is inhaled into the lungs during
inspiration. Because it provides the patient with visual cues to conduct a slow
and deep inspiration, the incentive spirometry device is frequently utilized
in physical, speech, and respiratory therapy .t's crucial to inhale slowly when
using a spirometer since it stretches the lungs and widens the airways,
simulating the deep breathing that occurs when yawning or sighing. The
incentive spirometer assesses a patient's inspiratory effort by monitoring
inhalation volume. The incentive spirometer can be utilized as a helpful tool
in rehabilitation because it is inexpensive, simple to use, and has no known
negative effects. It is simple to teach and does not require assistance after a
patient has learnt how to use it correctly. Furthermore, the visual input

promotes patient compliance. (Soet et al., 2012); and (Franklin, 2023).
2.4.1. Types of Incentive Spirometer

First-A ball is contained in each of the three chambers that make up
the flow-oriented Incentive Spirometer (FIS) (Tri-flow device), arranged in
a series. As the patient breathes in, beneath the atmosphere is created above
the ball, causing it to rise in the chamber. Achieving the ball rises in the first
chamber at 600 mL/s, the ball in the second column at 900 mL/s, and the ball
in the third chamber at 1200 mL/s when there is an inspiratory flow to rise.

(Eltorai et al., 2018)
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Second-The tiny volume-oriented incentive respirometer (VIS),
which has a 4000 mL capacity, has a one-way valve that limits the amount
of air that may be exhaled into the device. It consists of a mouthpiece and
large-bore breathing hose that are corrugated, which connects the patient to
a flexible plastic bellow. Through an indicator on the device enclosure, the
bellow rises when the patient inhales through the breathing hose, showing
volumetric displacement. When the bellow has reached, the patient is
instructed to retain the end-inspiratory hold, or its maximum displacement,
for a duration of 5 to 10 seconds in the same position. Upon finishing the
technique, the patient takes off the mouthpiece, enabling gravity to bring the
bellow back to its initial position place. (Amin et al., (2021).

2.4.2. Indication of Incentive Spirometer

General surgery that necessitates a longer stay in the hospital: In the
preoperative and postoperative circumstances, incentive spirometry use is
ineffective on its own to prevent pulmonary problems after surgery. In order
to reduce postoperative pulmonary problems, incentive spirometry might be
combined with other pulmonary rehabilitation strategies, such as deep
breathing exercises, targeted coughing, sufficient pain management, and

early mobilization. (Fuchshuber et al., 2012).

Ankylosing Spondylitis: By improving their arterial blood gases and
lung function, patients with ankylosing spondylitis may benefit from

incentive spirometry. (Soet al., 2012).

Parkinson's illness: A less frequent sign of the illness is respiratory
impairment. Respiratory early on in the disease's progression, muscular
weakness may be observed. In the more developed phases, coughing
becomes less effective due to lung enlargement, bad posture, and restricted
chest motion. Aspiration pneumonia, one of the largest risk factors for
mortality for people with Parkinson's disease in its advanced stages, could

result from this. When persons with Parkinson's disease have respiratory
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dysfunction, inspiratory muscle exercise can be useful. van de Wetering-van

(Dongen et al., 2020).

Adults who suffer from mild to severe asthma may discover that using
breathing techniques enhances their life quality, lessens improves lung

function and alleviates symptoms of hyperventilation. (Santino et al., 2020).

Cystic Fibrosis: The incentive spirometer can aid patients with cystic
fibrosis by cleaning their airways and improving lung function. (Sokol et al.,

2015)

Coronavirus illness COVID-19: Patients with mild to severe
symptoms of COVID-19, such as pneumonia and secretory clearance issues,
are advised to undergo pulmonary rehabilitation, which includes inspiratory
muscle training. Additionally, there are significant benefits to strengthening
the inspiratory muscles in individuals undergoing mechanical breathing.
Patients with a fever, dry cough without productive discharge, or
radiographic findings showing no changes in the thorax should not perform

breathing exercises. (Bernal et al., 2021).

In cases of lung fibrosis caused by an unknown cause, pulmonary
rehabilitation has been demonstrated to enhance exercise tolerance and
reduce respiratory symptoms. Enhancement in respiratory muscle strength,
pulmonary compliance, and breathing efficiency could be attributed to the
expansion of the chest when taking long, deep breaths exercise as well as
thoracic muscle stretching. The majority of research on pulmonary
rehabilitation for patients with idiopathic pulmonary fibrosis combines
exercises that target both resistance and suppleness in the peripheral skeletal
muscles with aerobic exercise, such as walking or cycling. In patients
awaiting lung transplantation as well as at any point in the course of the
idiopathic pulmonary fibrosis disease process, pulmonary rehabilitation

should be taken into consideration. (Spagnolo et al., 2018).
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Among the most dangerous pulmonary consequences inside
connective tissue illnesses is interstitial lung disease. Exercises like walking,
lifting weights, using the muscles of the inspiratory system, and breathing
exercises are examples of non-pharmacological therapies. (Vacchi et al.,

2020).

Multiple Sclerosis: Resistant inspiratory muscle training has been
shown to considerably raise patients with mild to severe multiple sclerosis at

their highest inspiratory pressure. (Rietberg et al., 2017).
2.4.3. Contraindication of Incentive Spirometer

The use of an incentive spirometer requires a number of safety measures.
Spirometry can be used in any situation, yet there are several that are
definitely not recommended. circumstances should be taken into
consideration before beginning inspiratory muscle training: A respiratory
tract infection, Unknown source of hemoptysis, Pneumothorax, Unmanaged
high blood pressure, Aneurysm, Recent surgery on the thoracic, abdominal,
or ocular regions, Nausea, vomiting, or discomfort; and Dementia or

confusion. (Jat, 2013)

When employing a high-intensity incentive spirometer, patients with
bullous emphysema should exercise caution. The patient's repeated, strong
breaths against resistance while suffering from emphysema and lung
hyperinflation may have contributed to the development of the
pneumothorax. Large changes in intrathoracic pressure during inspiratory
breathing can put the lung tissue under more strain. (Kenny, & Kuschner,

2013)
2.5. Electrocardiographic Findings

A graphic representation of the electric potentials the heart produces
is called an electrocardiogram (ECG or EKG). The instantaneous variations

in electrode potential are clearly seen in the ECG leads. Because it is quick,
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non-invasive, low-cost, and incredibly adaptable test, the ECG has clinical
utility. Electrocardiography is used for a variety of purposes, including the
detection of arrhythmias, conduction abnormalities, and myocardial
ischemia. It may also show signs of life-threatening metabolic abnormalities,
such as hyperkalemia or conditions like QT prolongation syndromes that

enhance a person's risk of sudden cardiac death. (Sattar, & Chhabra, 2023).

2.4.1. Major ECG Abnormalities

The typical speed of ECG paper is 25 mm/second, meaning that a
small box (1 mm) corresponds to 0.04 seconds (40 milliseconds) and a large
box (5 mm) to 0.2 seconds (200 milliseconds). Note the standardization
square, which is typically 10 mm high by 5 mm wide, at the start of an ECG.
This will notify you of the proper paper speed as well as the P, QRS, and T-
wave complex standard amplification. ECG wave and interval value, RR
time interval: 0.6—1.2s, P wave duration: 80 ms, PR interval: between 120
and 200 ms, PR segment duration: 50-120 ms, QRS complex: between 80
and 100 ms, ST segment: between 80 and 120 ms, T wave duration: 160 ms s
When the heart rate is 60 beats per minute (bpm), the QT interval is 420
milliseconds or less. (Sattar , & Chhabra, 2023)

Diagnosing both acute and chronic ischemic heart disease relies
heavily on the ECG. The extent (transmural versus subendocardial), duration
(acute versus chronic), localization (anterior versus anteroposterior), and the
dichotomy between the reversible process (ischemia) and the irreversible
process (infarction) around the findings, as well as the presence of other
underlying abnormalities (ventricular hypertrophy, conduction defects). In
cases of transmural acute ischemia, the ST vector is typically moved in the
direction of the outer (epicardial) layers, resulting in ST elevations and,
occasionally, in the early stages of ischemia, tall, positive so-called

hyperacute T waves across the ischemic zone. (Sattar, & Chhabra, 2023).
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The intensity of acute ischemia ST deviations is influenced by a
variety of variables. In most cases, extremely acute ischemia is indicated by
profound ST elevation or depression in several leads. The localization of ST-
elevation areas is typically easier using the ECG leads than non-ST-elevation
ischemia. Leads II, III, and aVF undergo alterations as a result of inferior
wall ischemia. Reciprocal ST depressions in leads V1 to V3 may serve as an
indirect indicator of "posterior" wall ischemia, which is typically linked to
lateral or inferior involvement. This ST elevation is "equivalent" to acute

coronary syndrome. (Birnbaum et al.,2014).

In the right-sided chest leads, right ventricular ischemia frequently
results in ST elevations. It i1s common for After ischemic ST elevations,
which are the initial signs of acute infarction, progressive T-wave inversions
and frequently Q waves will show up in the same lead distribution in a matter
of hours to days. The ST elevations may completely vanish in a few minutes,
depending on the severity and duration of the ischemia, or they may be
followed by T-wave inversions that continue for several hours or even days.
When experiencing episodes of acute transmural ischemia, patients with
baseline ECGs that already exhibit anomalous T-wave inversions may, on
the other hand, experience T-wave normalization (pseudonormalization).

(Said et al., 2015).

Depolarization (QRS) alterations and repolarization (ST-T) anomalies
frequently coexist with infarction. Even in the absence of transmural,
significant myocardial necrosis may result in aberrant Q waves or decreased
R-wave amplitude in the anterior or inferior leads. Reverse increases in R-
wave amplitude in lead V1 and V2 without diagnostic Q waves in any of the
conventional leads may occur when depolarization forces are lost as a result

of a posterior or lateral infarction. (Haissaguerre et al., 2019).

Changes in P-wave morphology, atrial arrhythmias, or atrial current

damage may all be related to atrial infarction and result in PR-segment
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deviations. ST-segment elevations, on the other hand, that last for a few
weeks or longer after a Q-wave infarct typically indicate a serious underlying
wall motion abnormality (akinetic or dyskinetic zone), albeit not always a
true ventricular aneurysm. Depending on the exercise technique used,
ischemia-related ECG alterations may happen on their own or are induced

by it. (Lu et al., 2015).
2.5. Previous Studies
First Study:

"Comparison of the effect of incentive spirometry and deep breathing
exercises on hemodynamic parameters of patients undergoing coronary

artery bypass graft surgery: A Clinical Trial " Zerang et al., (202299
Background and Objective

This study 1s conducted because One of the most frequent side effects
following coronary artery bypass graft (CABG) surgery is hemodynamic
alterations. Patients having CABG surgery frequently benefit from deep
breathing exercises (DBEs) and incentive spirometry (IS). The purpose of
the study was to assess how IS and DBEs affected the patients' oxygenation

and hemodynamic parameters during CABG surgery.

Methods

Forty individuals with heart disease who were eligible for coronary
artery bypass graft surgery participated in this research trial. Convenience
sampling was used to choose participants, who were then split into two
groups at random. One group learned how to conduct DBP the day before
surgery, whereas the other group learned how to actually employ IS. Prior to
the intervention, as well as on the first, second, and third days following the
intervention, hemodynamic and oxygenation indices were assessed and
documented. Descriptive and inferential statistical tests, as well as SPSS

version 16, were used for data analysis.
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Results

On the initial day following the intervention, patients in the IS group
had significantly higher mean systolic blood pressure (SBP) and diastolic
blood pressure (DBP) compared to those in the DBE group (p<0.05). On the
third post-intervention day, patients in the IS group had a considerably higher
mean arterial oxygen saturation (Sa02) and a significantly lower mean
respiratory rate (RR) than those in the DBE group (p <0.05). But there was
no discernible difference between the two groups in terms of other indices

(p>0.05).
Conclusion and Recommendation

Based on the findings, it is advised to employ IS to help patients
undergoing CABG achieve better hemodynamic and oxygenation indices,
since it has been shown to have a stronger impact on these parameters than

DBE.
Second Study:

" Efficacy of Incentive Spirometer in Increasing Maximum Inspiratory

Volume in an Out-Patient Setting " Tutor (2022).
Background

The cornerstone of therapy for postoperative patients that has received
extensive research in the inpatient setting is incentive spirometry (IS).
Research has demonstrated that the use of IS increases lung capacities and
lowers the incidence of pneumonia in patients recovering from surgery. The
benefits of it are, however, unclear from the literature because many studies
also show no discernible benefits, particularly when compared to early
ambulation. The purpose of our study was to ascertain whether lung function

in an outpatient context can be enhanced by a regular IS program.

Methods
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The study involved patients in a physical medicine and rehabilitation
clinic during the COVID pandemic. Each participant was given the IS along
with hands-on instruction on how to use the device and accurately record
measurements. Patients were asked to lie down and inhale and exhale
through the tube ten times. Patients were instructed to complete this exercise
three times a day for 30 days. Patients were advised to contact their primary

care physician if they experienced any new symptoms.
Results

A study involving 48 patients with a mean age of 58.0 years found that
after exercise, lung capacity increased significantly. However, no significant
difference was observed between baseline and maximum inspiratory
volumes. During the 30-day period, no symptoms or COVID-19 infection

were reported, and no participants contacted primary care physicians.
Conclusion

Study participants saw a 16% increase in maximal inspiratory volume
over a 30-day period when prescribed daily breathing exercises with an
incentive spirometer, and they did not require consultation with their primary

care physician during the study.
Third Study:

" Effects of incentive spirometry on cardiopulmonary parameters,
functional capacity and glycemic control in patients with Type 2 diabetes "

39
Aweto, et al., (2020)
Background and Objective

Cardiopulmonary impairment and inspiratory muscle weakness are
common symptoms in patients diagnosed with Type 2 diabetes mellitus

(T2DM). this study determines how incentive spirometry (IS) affects certain
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cardiac measures, functional ability, and glycemic management in

individuals with type 2 diabetes.
Methods

The study was completed by fifty-nine individuals (25 men and 34
women) who were randomly assigned to two groups and recruited from the
outpatient clinic of the Department of Medicine of two hospitals in Lagos
State, Nigeria. While the control group remained only with medication care
of T2DM, the IS group received incentive spirometry in addition to it. At the
start of the intervention and at its conclusion, a number of cardiovascular,
pulmonary, functional ability, and fasting blood glucose levels were
measured. SPSS Version 21, the statistical package for social sciences, was
used to examine the data. All of the cardiovascular indicators of the IS group
showed statistically significant improvements, with the exception of systolic
blood pressure. In contrast to the control group, the IS group experienced
significant changes in all pulmonary indices, functional ability, and glycemic
control. With the exception of diastolic blood pressure and blood glucose
level, there were notable disparities in the mean changes of a number of

chosen end variables between the two groups.
Results

All of the cardiovascular indicators of the IS group showed
statistically significant improvements, with the exception of systolic blood
pressure. In contrast to the control group, the IS group experienced
significant changes in all pulmonary indices, functional ability, and glycemic
control. With the exception of diastolic blood pressure and blood glucose
level, there were notable disparities in the mean changes of a number of

chosen end variables between the two groups.

Conclusion
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IS improved glycemic control, functional ability, and

cardiopulmonary function in T2DM patients.
Fourth Study:

" Effect of Incentive Spirometry on Cardiac Autonomic Functions in

Normal Healthy Subjects " Ajudia, et al., (2013)
Background and Objective

One definition of breathing exercise, or pranayama, is a therapeutic
intervention in which a specific breathing pattern is intentionally altered.
Fundamental interventions for prevention and all-encompassing
management include breathing exercises. The main reason for researching
pranayama is its potential benefits in treating autonomic nervous system
imbalances, pulmonary diseases, cardiovascular diseases, and psychological
or stress-related disorders. Various pranayama techniques stimulate distinct
autonomic nervous system branches. The Objective of it was to investigate
the impact of Incentive Spirometry on cardiac autonomic functioning in

healthy, normal participants aged 18 to 25.
Methods

This study involved thirty people, fifteen in the Study group and
fifteen in the Control group. The investigation lasted for three months.
Testing cardiac autonomic function was one of the primary outcome
measures. Prior to and three months following the trial, outcome measures

were documented.
Results

The following parameters showed statistically significant changes (p
<0.05) after three months of practicing incentive spirometry: minimum heart

rate and deep breathing difference (DBD) during heart rate response to deep
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breathing test; basal heart rate, immediate maximum heart rate, steady state

heart rate, and steady state heart rate (time in seconds).
Conclusion

The autonomic function response is altered by three months of

incentive spirometry practice.
Fifth Study:

" Comparison between deep breathing exercises and incentive spirometry

after CABG surgery " Renault et al. (2009)
Background and Objective

Following CABG surgery, patients frequently experience atelectasis,
restrictive ventilatory disorder, and hypoxemia, among other forms of
pulmonary dysfunction. The inability to perform effective coughing and
periodic deep inspiration due to changes in lung mechanics following
surgery causes pain and postoperative fear, which can lead to secretion
accumulation, alveolar collapse, and altered gas exchange. The aim of study
compared the effects of Flow-oriented incentive spirometry (IS) and
breathing exercises (DBE) were administered to patients who had received

coronary artery bypass grafting (CABQG).
Methods

During the first 24 hours following extubation, 36 patients in the
CABG postoperative period received 30 minutes of non-invasive ventilation.
They were then randomized into two groups: DBE (n = 18) and IS (n = 18).
On the preoperative period and the seventh postoperative day (POD), the
spirometric variables were measured. On the preoperative period, first,
second, and seventh postoperative days, the respiratory muscle strength and

oxygen saturation were measured.

Results
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The study found homogeneous groups with similar demographic and
surgical variables. FVC and FEV1 values fell between preoperative and
seventh postoperative days, with partial recovery until seventh postoperative
day. The oxygen saturation was the only variable that was completely
recovered on the seventh POD, also without significant differences between

groups.
Conclusion

Patients who underwent deep breathing exercises and flow-oriented
incentive spirometry following coronary artery bypass grafting did not
exhibit statistically significant differences in maximal respiratory pressures,

spirometric variables, or oxygen saturation.
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Chapter Three
Methodology

All of the methodological techniques utilized in this study design will
be covered in this chapter: the study's administrative agreement, ethical
dilemma, sampling strategy, inclusion and exclusion standards, stage of the

investigation, study tool, and data collection and analysis techniques.
3.1. The study's Design

To accomplish the aims of these studies, a quasi-experimental design
was in conjunction with the use of pre and post-test approaches for both the
study and controlled groups. This study applied in the Kerbala Center for
cardiovascular diseases and surgery started from 26 September 2022 to 22

January 2024.
3.2. Administration of Arrangement

In accordance with the Nursing College Council's acceptance of the
study project (Appendix B), the investigator sent a comprehensive
explanation of the study objectives sent to the Ministry of Planning to ensure
the letter's consent and collaboration, additional permission was also
obtained from the Department of Planning and Health Research and the
Directorate of the Kerbala Center for cardiovascular diseases and surgery

(Appendix D).
3.3. Ethical Considerations

The study was approved by the ethical committee of research in the
faculty of nursing sciences (Appendix A, and B). Before beginning the study,
authorization was obtained in writing and orally from the Arrangement of
Ministry of Health /Kerbala Health Department / Training and Human
Development Center and the Kerbala Center for cardiovascular diseases and

surgery (Appendix D and C).
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The study aimed to determine whether a slow, deep breathing regimen
was useful for treating patients with coronary artery disease. The participants
received assurance of that information. Data gathered by the questionnaire

would be kept created and only used for research purposes (Appendix F).
3.4. Setting of the Study

The Kerbala Center for cardiovascular diseases and surgery was
chosen as the site for data collection. The following criteria were used to

select the hospital:

3.4.1 All adult patients with heart illnesses who receive treatment and

follow-up were visit hospital.
3.4.2 These hospitals have cardiac care units and medical divisions.

3.4.3 The Kerbala Center for cardiovascular diseases and surgery this center
consists of three Catheterization laboratories, a Catheterization unit one for
males and the other for females each with 7 beds capacity for, white the third

one 1s a Coronary care unit consisting of 18 beds.

3.4.4. The availability of physical necessities like an ECG, monitor, pulse
oximeter, balance scale, and sphygmomanometer that are required for the

program's implementation.
3.5. Study Samples

The purposive sample of (50) patients who provide diagnosis with
coronary artery disease status divided into two equal groups. The control
group receive a routine medical therapy for CAD, while the study group
received both medical management of CAD and intervention session slow,
deep breathing using incentive spirometer techniques. The following criteria

were used to choose participants:
3.5.1. Inclusion Criteria

1. An official CAD medical diagnosis.
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2. The patient's condition is stable.

3. Adults above the age of 18 who could participate in study procedures

and follow instructions.

4. Patient not participating in a systematic aerobic exercise program in

the six months before.
5. Mindful, goal-oriented, and cooperative.
3.5.2. Exclusion Criteria

1. Patients who are anticipated to be unable to perform or adhere to IS,

such as those with cognitive or neurological limitations.
2. People who suffer from both acute and chronic respiratory diseases.

3. Patients who are unable to receive instructions or supervision to

ensure proper device use.

4. Patients having cardiac surgery, including emergency and elective

procedures.

5. Patients who require prolonged mechanical ventilation (more than 24
hours), re-intubation, or who experience breathing problems, invasive

ventilator support, or oxygen saturation below 90%.

6. Bradycardia, hypotension, and hemodynamic instability impair

protocol performance.
3.6. Selection of the Sample

A total sample of (60) patients with CAD was admitted to the cardiac
care unit during the time of the study period met the study criteria and agreed
to participate. Ten patients for the pilot study were excluded from the study.
twenty-five to the study group who participated in the program and twenty-
five were assigned to the control group that did not participate in the

program.
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Figure 3-1. Study Steps



Chapter Three: Methodology
51

3.7. Group Assignment
3.7.1. Control Group

The control group received the medical care without the intervention

programs.
3.7.2. Study Group

The study group received the same information as the control group
plus an intervention of deep breathing by using an incentive spirometer, The
program consisted of three sessions per day every 8 hours and was

implemented for three weeks period.

Each session was designed and scheduled for approximately 20 -30
minutes which ran for three weeks at home with direct communication with
the researcher and providing all participants with steps of the procedure.
physical materials which were used during these sessions included (an

incentive spirometer).
3.8. Review the Steps

The following step was taken in the current study
3.8.1. Need Assessment

Chosen 10 patients from the Karbala Center for cardiovascular
diseases and Surgery to assess the knowledge about the use and benefits of
the slow deep breathing and incentive spirometer the result shows the rate of

false answer was 81% camper with the true answerer was19% (appendix F;).
3.8.2. Program and Questionnaire
3.8.2.a. Implementation of the Program

The Implementation of the intervention was carried out in cardiac care
units in the Kerbala Center for Cardiovascular Diseases and Surgery

beginning on February 27 and running through June 5, 2023, to collect 50
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patients with CAD according to the criteria and to conduct the study, the
implementation of the program which was introduced to the study group,
The daily working hours to collect the sample varied from one day to the
next, and the method of collecting information was through interviews and
biophysical to obtain cardiovascular parameter Demographic data form was
filled by each participant at cardiac care unit, The questionnaire consisted of
(4 parts) introduced to both study and control groups. The time varied from
one patient to another to obtain the data and the application of the procedure
and then teach the patient about the steps of the intervention and apply them
for patients was performed, and every patient in the study was given a pre-

test.

The preliminary examination for the pre-test for the questionnaire
lasted 20 minutes Approximately The pre-test for the therapeutic program
was 20 -30 minutes The therapeutic program was introduced to the 25
patients with CAD in the study cohort. Three weeks passed during the
program. In-home sessions were used to implement the curriculum. Every
session was planned and arranged to approximately the procedure 10 times
every 8 hours three times a day for three weeks with follow-up daily to
ensure the program's effect. while giving each patient a brochure containing

the steps of the intervention and obtaining

The special number to create a special group for women and men for
continuous follow-up and ensuring the implementation of the procedure,
along with creating a daily schedule for the sessions that the patient takes.
After three weeks of intervention, the participants were contacted to come to
the Karbala Center for Cardiac Diseases and Surgery to perform the post-
procedure, and information was obtained. All patients in this study sample
were immediately exposed to retesting at the intervention end for both the
intervention and the control groups, regarding the control group, the same

above steps were followed except for the deep breathing exercises.
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3.8.2.b. Instrument Construction

A Four-part administered questionnaire was used to evaluate the
impact of the program on the patient by assessing the importance and
advantages of slow, deep breathing when using IS on patients with CAD

(appendix G).
Part: I: The Demographic and Medical Characteristics

This section focuses on gathering demographic information from
patients via interview questionnaires, including questions about age, gender,
marital status, place of residence, smoking status, smoking habit type, daily
cigarette/hookah consumption rate, years of smoking history, weight, height,

body mass index (BMI), and other chronic diseases.
Part II: Cardio-pulmonary parameter

This section was focused on assessing the patient's Cardio-Pulmonary
Parameters which consists of apical Rate, Pulse Rate, Blood Pressure
(Systolic Blood Pressure and Diastolic Blood Pressure), Rate Pressure, Mean
Arterial Pressure, Pulse Pressure, Cardiac Output, Respiratory Rate, Oxygen

Saturation
Part I1I: Electrocardiographic Findings

The purpose of this section was to assess patient ECG changes in the
condition. This consists of Rate, Rhythm (Regular or Irregular), P-wave,
Axis, (Normal, Left Axis Deviation, Right Axis Deviation), P-R interval

QRS- wave, ST-segment, T-wave.
Part I'V: Function Capacity

The Physical Functional Ability Questionnaire (FAQS5), a
performance-based instrument that focuses on each individual's ability to A
self-care ability assessment includes require total care for bathing, toilet,

dressing, moving, and eating, require frequent assistance, require occasional
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assistance, independent with self-care. family and social ability assessment
included. unable to perform any - chores, hobbies, driving, sex, and social
activities, able to perform some, able to perform many, able to perform all.
and movement ability assessment includes able to get up and walk with
assistance, unable to climb stairs. able to get up and walk independently; able
to climb one flight of stairs; able to walk short distances and climb more than
one flight of stairs; able to walk long distances and climb stairs without
difficulty. lifting ability assessment included able to lift up to 10 lbs
occasionally; able to lift up to 20 lbs occasionally; able to lift up to 50 lbs
occasionally; able to lift over 50 lbs occasionally. and work ability
assessment unable to do any work able to work part-time and with physical
limitations able to work part-time or with physical limitations the ability to
perform normal work was utilized in the construction of this component to
evaluate functional capacity. evaluations of your lifting and working

abilities.
3.9. Rating and scoring

The following guidelines were used in the examination and grading of

the items:
3.9.1. Rating and scoring for body mass index (BMI)

Adults' anthropometric height and weight features are currently
defined through the body mass index (BMI), which is additionally utilized

to classify (categorize) adults into groups.
3.9.2. Rating and scoring for rate-pressure product (RPP)

The product of systolic blood pressure (SBP) and heart rate (HR) is
known as the rate-pressure product (RPP), it a commonly used clinical

indication of myocardial oxygen demand. It is very dependable.

RPP=HR * SBP
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According to Verma, et al., (2018) The usual rate pressure product, or
RPP, shouldn't be more than 10,000. Ranges for the RPP index are displayed
in the table below.

Rate pressure product Hemodynamic response

>30,000 High
25,000-29,999 High intermediate
20,000-24,999 Intermediate
15,000-19,999 Low intermediate
<14,999 Low

3.9.3. Rating and scoring for Mean Arterial Pressure

Mean arterial pressure (MAP) is defined as the average arterial
pressure during systole and diastole of a single cardiac cycle. Systemic
vascular resistance and cardiac output both have an impact on MAP, and they
are both controlled by many factors. The formula below is a typical technique

for estimating the MAP:
MAP = DP + 1/3(SP — DP) or MAP = DP + 1/3(PP)

According to DeMers, et al., (2019) A normal range for mean arterial

pressure is 70—100 mmHg.
3.9.4. Rating and scoring for pulse pressure.

Pulse pressure is the difference between the diastolic and systolic

blood pressure.

The highest pressure that the aorta experiences during a heartbeat,
when blood is expelled from the left ventricle into it, is known as the systolic
blood pressure (about 120 mmHg). The lowest pressure that the aorta

experiences before the heart contracts and let's go of blood from the left
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ventricle is known as the diastolic blood pressure, which is roughly 80

mmHg.
PP=SBP DBP

According to Homan, et al., (2023) Consequently, a normal pulse

pressure is about 40 mmHg.
3.9.5. Rating and scoring for Cardiac Output

Cardiovascular output (CO) is the amount of blood the heart pumps
out every minute, and blood is distributed throughout the body by this
mechanism, particularly to the brain and other essential organs. King, et al.,

(2023).
CO= (PP * HR) *.002
3.10. Interventional Protocol

According to the study convected by Franklin, et al., (2023); and Kumar,
et al., (2016)

1. Maintaining good posture whether sitting or standing, as well as holding
the incentive spirometer erect and correctly,

2. Inhaling slowly and deliberately through the mouthpiece is advised for
the patient.

3. The piston rising to the marking provides the patient with visible
feedback.

4. Holding his breath is instructed for the patient. at full inspiration for a
minimum of two or three seconds.

5. The mouth should no longer be sealed shut during the quiet, leisurely
process of expiration.

6. To help further empty the lungs of the mucus, coughing should be

encouraged after ten inhalations.
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7. Advised the participant to repeat the incentive spirometer use for at least

ten deep breaths every three times per day for three weeks

3.11. Validity of the Program and the Questionnaire

A panel of 10 experts with a combined experience of the program's

content was reviewed by professionals with more than five years in their

professions. These experts were requested to examine the program and the

instruments for content, clarity, relevance, and appropriateness; after a

conversation with each expert and after the instrument was deemed

legitimate (Appendix E).

Experts Number
Faculty of Nursing at the University of Al-Ameed 1
Faculty of Nursing at the University of Al-Safwa 1
Faculty of Nursing at the University of Karbala 2
Faculty of Nursing at University of Babylon 1
Faculty of Nursing at University of Kufa 3
Ministry of Health 2
Total 10

3.12. A Reliability of the Instrument

Using a test-and-retest methodology,

the reliability of the

questionnaire was assessed by examining 10 patients chosen from the

Karbala Center for Cardiac Diseases and Surgery for three weeks.

Methods of o Actual No. of
o Criteria of the study Assessment
reliability values Items
) Physical Functional Ability
Correlation ) ) 0.763 26 Acceptable
Questionnaire

There is display the research instrument is acceptable and sufficient to

evaluate the sample according to Correlation value (0.

0.763).
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3.13 . Pilot Study

To determine the reliability of the intervention and study instruments,
A pilot study was carried out on (10) participants who were randomly divided
into two groups five participants in each group, study and control groups.
The participants in the pilot study had the same criteria as the original study
sample, it was conducted at The Kerbala Center for Cardiovascular Diseases

and Surgery during the period from 1 February 2023 to 21 February 2023.

Participants in both groups had been submitted to a pre-test and only
the study group was exposed to the intervention. Finally, test-re-test was
introduced to both groups the sample of the pilot study was excluded from
the original study.

3.13.1. The Purpose of Pilot Study

1. To determine whether the study participants could understand and
follow the program'’s instructions.

2. To determine how much time will be needed to answer each
question.

3. To assess the accuracy of the questionnaires.
3.13.2. The Results of Pilot Study Showed that

1. The program was easy to understand.

2. 20 to 30 minutes were needed to complete the questionnaire.

3. Each patient's learning period in the program takes about 20 minutes
and provides all patients with folded-up steps of therapy.

4. Each session lasted for just under an hour.

3.14. Data Collection

A pre-test was carried out to assess the created program was put into

action. To assess the benefits of the slow deep breathing which practiced by
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IS after three weeks of the program's execution, a post-test using the same

questionnaire was conducted.
3.15. Statistical Analysis

The statistical analysis system SPSS (Statistical Package for Social
Sciences) version 26 and the Excel program are used to analyze data. The
outcomes of the study were analyzed and evaluated using the following

statistical data analysis techniques:
3.15. 1. Descriptive data analysis:

Percentages (%) = Frequencies *100

Sample Size

3.15. 2. Inferential data analysis:

The following statistical hypotheses were among those that were used

to determine whether to accept or reject them:

1. The Paired-Samples T Test-technique compares the two variables'
means for a single group.

2. Independent samples t-test: examines two means of independent groups
to see if the hypothesis that the associated population means differ
noticeably is statistically supported.

3. Analysis of variance (ANOVA), which stands for Analysis of VVariance:
Is a statistical test that examines how the means of more than two groups

differ from one another.
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Chapter Four
Study Results
Table 4.1. Participants’ demographic characteristics
Study Group (n =25) | Control Group (n = 25)
Frequency Percent Frequency Percent v;;Je
(f) (%) (f) (%)
Smoking
Never 13 52.0 13 52.0
Before 7 28.0 8 32.0 .959
Currently 5 20.0 4 16.0
Smoking Type
Cigarette 7 58.3 7 58.3
Cigarettes and hookah 2 16.7 5 41.7
Electronic cigarettes and 3 25.0 0 0.0 .858
cigarettes
Total 12 100.0 12 100.0
Number of cigarettes
<10 3 25.0 6 50.0
10-20 9 75.0 6 50.0 595
Total 12 100.0 12 100.0
Duration of  smoking .
(Years)
<10 1 8.3 1 8.3
10-20 8 66.7 4 33.3 .832
> 20 3 25.0 7 58.3
12 100.0 12 99.9

Total

* Percent is not exactly 100.0%

The mean age for participants in the study group is 60.0 = 7.59; less
than a third age 55-60-years (n = 8; 32.0%), followed by those who age 49-
54-years (n = 6; 24.0%), those who age each of 61-66-years and 67-72-years
(n = 5;20.0%) for each of them, and one who ages 42-years (n = 1; 4.0%).

For the control group, the mean age is 57 .6 + 8.38; more than a third age 49-
S54-years (n = 9; 36.0%), followed by those who age 61-66-years (n = §;
32.0%), those who age each of 55-60-years and 67-72-years (n = 3; 12.0%),

and those who age 42-48-years (n = 2; 8.0%).

Concerning sex, most in the study group are males (n = 15; 60.0%)

compared to females (n = 10; 40.0%). For the control group, more than half

are males (n = 13; 52.0%) compared to females (n = 12; 48.0%).
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Regarding marital status, all participants in the study and control

groups are married (n = 25; 100.0%) for each of them.

With respect to residency, most in the study group reported that they
have been living in urban areas (n = 19; 76.0%) compared to those who have
been living in rural areas (n = 6; 24.0%). For the control group, the majority
reported that they have been living in urban areas (n = 21; 84.0%) compared

to those who have been living in rural areas (n = 4; 16.0%).

Table 4.2. Participants’ smoking status

Study Group (n =25) | Control Group (n = 25)
Frequency Percent Frequency Percent v;;Je
(f) (%) () (%)
Smoking
Never 13 52.0 13 52.0
Before 7 28.0 8 32.0 .959
Currently 5 20.0 4 16.0
Smoking Type
Cigarette 7 58.3 7 58.3
Cigarettes and hookah 2 16.7 5 41.7
Electronic cigarettes and 3 25.0 0 0.0 .858
cigarettes
Total 12 100.0 12 100.0
Number of cigarettes
<10 3 25.0 6 50.0
10-20 9 75.0 6 50.0 595
Total 12 100.0 12 100.0
Duration of  smoking .
ingrs) 1 8.3 1 8.3
10-20 8 66.7 4 33.3 .832
> 20 3 25.0 7 58.3
12 100.0 12 99.9

Total

* Percent is not exactly 100.0%

The study results display that more than half of participants in the
study group reported that they never smoked (n = 13; 52.0%), followed by
those who smoked before “ex-smokers” (n = 7; 28.0%), and those who are
currently smokers (n = 5; 20.0%). For the control group, more than half

reported that they never smoked (n = 13; 52.0%), followed by those who
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smoked before “ex-smokers” (n = 8; 32.0%), and those who are currently

smokers (n = 4; 16.0%).

Concerning smoking type, more than half of smokers in the study
group reported that they have been smoking cigarettes (n = 7; 58.3%),
followed by those who smoke both electronic cigarettes and cigarettes (n =
3; 25.0%), and those who smoke cigarettes and hookah (n = 2; 16.7%). For
the control group, more than half of smokers reported that they have been

smoking cigarettes (n = 7; 58.3%), followed by those who smoke cigarettes

and hookah (n = 52; 41.7%).

Regarding number of cigarettes, most of smokers in the study group
reported that they smoke 10-20 cigarettes per day (n = 9; 75.0%) followed
by those who smoke less than 10 cigarettes per day (n = 3; 25.0%). For the
control group, smokers are equal in terms of smoking less than 10 cigarettes

and 10-20 cigarettes per day (n = 6; 50.0%) for each of them.

With respect to duration of smoking, most of smokers in the study
group reported that that they have been smoking for 10-20-years (n = §;
66.7%), followed by those who have been smoking for more than 20-years
(n = 3; 25.0%), and one who has been smoking for less than 10-years (n =
1; 8.3%). For the control group, more than half reported that that they have
been smoking for 10-20-years (n = 7; 58.3%), followed by those who have
been smoking for more than 20-years (n = 7; 58.3%), and one who has been

smoking for less than 10-years (n = 1; 8.3%).

Table 4.3. Tests of Normality

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Age (Study group) .095 25 200" 968 25 .604
)Age (Control group) 131 25 200" 963 25 @as

*_ This is a lower bound of the true significance. a. Lilliefors Significance Correction
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The study results display that the study participants are normally
distributed (p-value = .604, .475) respectively.

Normal Q-Q Plot of Age

Expected Normal

40 a0 &0 70 80

Observed Value

Figure 1. Normal Q-Q plot of age

A}

This figure displays participants’ normal distribution.

72 72
44 44
28 28
2 20 20
g 12 i 8 8
0

Pretest Posttest Pretest Posttest

Study Group Control Group

= Within normal mOverweight = Obesity class | = Obesity class Il

Figure 2. Participants’ distribution according to their body mass index
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The study results demonstrate that most of the participants in the study
group in the pretest time are overweight (n = 18; 72.0%), followed by those
who have obesity class I (n = 5; 20.0%), and those who are within normal
weight-to-height proportion (n = 2; 8.0%). In the posttest, most of are
overweight (n = 18; 72.0%), followed by those who have obesity class I (n
= 4; 16.0%), and those who are within normal weight-to-height proportion
(n = 3; 12.0%). For the control group in the pretest and posttest time, less
than half are overweight (n = 11; 44.0%), followed by those who have
obesity class I (n = 7; 28.0%), those who are within normal weight-to-height
proportion (7 = 5; 20.0%), and those who have obesity class I (n = 2; 8.0%).

Table 4.4. Comorbidity for participants in the study and control groups

Study Group Control Group
Percent Percent b

Frequency(f) ) Frequency(f) o) value
Other chronic disease
Diabetes Mellitus 7 33.3 8 42.1
Hypertension 4 19.1 7 36.8 .073
Both 10 47.6 4 21.1
Total 21 100.0 21 100.0

The study results reveal that two-fifth of participants in the study
group experience both diabetes mellitus and hypertension (n = 10; 47.6%),
followed by those who experience diabetes mellitus (n = 7; 28.0%), and
those who experience hypertension (n = 4; 19.1%). For the control group,
more than two-fifth experience diabetes mellitus (n = 8; 42.1%), followed
by those who experience hypertension (n = 7; 36.8%), and those who
experience both diabetes mellitus and hypertension (n = 4; 21.1%).
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Table 4.5. Cardiovascular parameters

Study Group Control Group
Frequency(f) | Percent (%) | Frequency(f) | Percent (%)
Heart Rate
60-90 18 72.0 25 100.0
91-100 4 16.0 0 0.0
101-120 3 12.0 0 0.0
Total 25 100.0 25 100.0
Pulse Rate (Beat per minute)
60-90 18 72.0 23 92.0
91-100 6 24.0 2 8.0
101-120 1 4.0 0 0.0
Total 25 100.0 25 100.0
Systolic  Blood  Pressure
g’gm'fg) 2 8.0 8 32.0
10 40.0 9 36.0
120-140
141-160 9 36.0 7 28.0
> 161 4 16.0 1 4.0
_ 25 100.0 25 100.0
Total
Diastolic Blood Pressure
((Sr(rgéHg) 19 76.0 21 84.0
> 90 6 24.0 4 16.0
- 25 100.0 25 100.0
Total
Mean  Arterial  Pressure
%‘_Tégg) 11 44.0 15 60.0
> 101 14 56.0 10 40.0
- 25 100.0 25 100.0
Total
Pulse Pressure (mm/Hg)
<40 2 8.0 2 8.0
40-60 8 32.0 15 60.0
>61 15 60.0 8 32.0
Total 25 100.0 25 100.0
Cardiac Output (Liter per
Z;””te) 6 24.0 12 48.0
8.1-10 11 44.0 8 32.0
> 10.1 8 32.0 5 20.0
- 25 100.0 25 100.0
Total
Respiratory Rate
ib{gath/mlnute) 1 40 3 120
16-20 14 56.0 15 60.0
21-26 10 40.0 7 28.0
25 100.0 25 100.0
Total
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Oxygen Saturation
80-89 3 12.0 1 4.0
90-95 12 48.0 9 36.0
> 96 10 40.0 15 60.0
Total 25 100.0 25 100.0

The study results display that the heart rate of most of participants in
the study group ranges between 60-90 beats per minute (n = 18; 72.0%),
followed by those whose heart rate ranges between 91-100 (n = 5; 20.0%),
and those whose heart rate ranges between 101-120 (n = 2; 8.0%). For the
control group, the heart rate for all ranges between 60-90 beats per minute

(n = 25; 100.0%).

The pulse rate for most in the study group ranges between 60-
90 beat per minute (n = 18; 72.0%), followed by those whose pulse rate
ranges between 91-100 (n = 6; 24.0%), and one whose pulse rate ranges
between 101-120 (n = 1; 4.0%). For the control group, the pulse rate for the
majority ranges between 60-90 beats per minute (n = 23; 100.0%), followed
by those whose pulse rate ranges between 91-100 (n = 2; 8.0%).

The systolic blood pressure for two-fifth of participants in the study
groups ranges between 120-140 mm/Hg (n = 10; 40.0%), followed by those
whose SBP ranges between 141-160 mm/Hg (n = 9; 36.0%), those who SBP
1s 161 mm/Hg or higher (n = 4; 16.0%), and those whose SPB ranges
between 100-119 mm/Hg (n = 2; 8.0%). For the control group, the SBP for
more than a third ranges between 120-140 mm/HG (N = 9; 36.0%), followed
by those whose SPB ranges between 100-119 mm/Hg (n = §; 32.0%), those
whose SBP ranges between 141-160 mm/Hg (n = 7; 28.0%), and one whose
SBP is 161 mm/Hg or higher (n = I; 4.0%).

The diastolic blood pressure for two-fifths of participants in the study
groups ranges between 60-89 mm/Hg (n = 19; 76.0%), followed by those
whose DBP is 90 mm/Hg and higher (n = 6; 24.0%). For the control group,
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the DBP for the majority ranges between 60-89 mm/Hg (n = 217; 84.0%)
compared to those whose DBP is 90 mm/Hg and higher (n = 4; 16.0%).

The mean arterial pressure for more than half of participants in the
study group is 101 mm/Hg or higher (n = 14; 56.0%) compared to those
whose pulse pressure ranges between 70-100 mm/Hg (n = 17; 44.0%). For
the control group, the mean arterial pressure for most ranges between 70-100
mm/Hg (n = 15; 60.0%) compared to those whose pulse pressure is 101
mm/Hg or higher (n = 10; 40.0%).

The pulse pressure for most of participants in the study group is 61
mm/Hg or higher (n = 15; 60.0%), followed by those pulse pressure ranges
between 40-60 mm/Hg (n = §8; 32.0%), and those whose pulse pressure is
less than 40 mm/Hg (n = 2; 8.0%). For the control group, the pulse pressure
for most ranges between 40-60 mm/Hg (n = 15; 60.0%), followed by those
whose pulse pressure is 61 mm/Hg or higher (n = §; 32.0%), and those whose
pulse pressure is less than 40 mm/Hg (n = 2; 8.0%).

The cardiac output for more than two-fifths of participants in the study
group ranges between 8.1-10 liter per minute (n = 17; 44.0%), followed by
those whose cardiac output is 10.1 liter per minute or more (n = &8; 32.0%),
and those whose cardiac output ranges between 4-8 liter per minute (n = 6;
24.0%). For the control group, the cardiac output for less than a half ranges
between 4-8 liter per minute (n = 12; 48.0%), followed by those whose
cardiac output ranges between 8.1-10.0 liter per minute (n = §; 32.0%), and

those cardiac output is 10.1 liter per minute or more (7 = 5; 20.0%).

The respiratory rate for more than a half of participants in the study
group ranges between 16-20 breath per minute (n = 14; 56.0%), followed by
those who respiratory rate ranges between 21-26 breath per minute (n = 10;
40%), and one whose respiratory rate is less than 16 breath per minute (n =
1;4.0%). For the control group, the respiratory rate for most ranges between

16-20 breath per minute (n = 15; 60.0%), followed by those who respiratory
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rate ranges between 21-26 breath per minute (n = 7; 28%), and those whose

respiratory rate is less than 16 breath per minute (n = 3; 12.0%).

The oxygen saturation for less than a half of participants in the study
group ranges between 90-95% (n = 12; 48.0%), followed by those whose
oxygen saturation is 96% or above (n = 10; 40.0%), and those whose oxygen
saturation ranges between 80-89% (n = 3; 12.0%). For the control group, the
oxygen saturation for most is 96% or above (n = 15; 60.0%), followed by
those whose oxygen saturation ranges between 90-95% (n = 9; 36.0%), and

one whose oxygen saturation ranges between 80-89% (n = 1; 4.0%).

Table 4.5. Cardiovascular parameters (Continued)

Study Group Control Group

Frequency(f) | Percent (%) | Frequency(f) | Percent (%)
ECG Rhythm
Regular 25 100.0 25 100.0
ECG Rate (Beat per minute)
60-90 18 72.0 25 100.0
91-100 4 16.0 0 0.0
101-120 3 12.0 0 0.0
Total 25 100.0 25 100.0
AXis
Normal 14 56.0 10 40.0
Right Axis Deviation 1 4.0 4 16.0
Left Axis Deviation 10 40.0 11 44.0
Total 25 100.0 25 100.0
P-wave Axis
0-75 2 8.0 0 0.0
>76 23 92.0 25 100.0
Total 25 100 25 100.0
P-R interval (ms)
<120 3 12.0 2 8.0
120 - 200 19 76.0 22 88.0
>201 3 12.0 1 4.0
Total 25 100.0 25 100.0
QRS Wave ms)
70-100 0 0.0 1 4.0
> 101 25 100.0 24 96.0
Total 25 100.0 25 100.0
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ST Segment (mV) 0 00 . 00
Ny 0 0.0 0 0.0
15-40 : :
> 4] 25 100.0 25 100.0
Total 25 100.0 25 100.0

ms: Mili second; mV: MilliVolt

The ECG rhythm is regular for all participants in both groups (n = 25;
100.0%).

The ECG rate for most of participants in the study group ranges
between 60-90 beats per minute (n = 18; 72.0%), followed by those who
ECG rate ranges between 91-100 beats per minute (n = 4; 16.0%), and those
whose ECG rate ranges between 101-120 beats per minute (n = 3; 12.0%).
The pulse rate for all participants in the control group ranges between 60-90

beats per minute (7 25; 100.0%).

The axis was normal for more than a half of participants in the study
group (n = 14; 56.0%), followed by those with left axis deviation (n = 10;
40.0%). For the control group, more than two-fifths have left axis deviation
(n = 11; 44.0%), followed by those whose axis is normal (n = 10; 40.0%),
and those with right axis deviation (n = 4; 16.0%)).

The p-wave axis for the vast majority of participants in the study group
1s 76° or greater (n = 23; 92.0%) compared to those whose p-wave axis
ranges between 0-75° (n = 2; 8.0%). The p-wave axis for all participants in

the control group is 76° or greater (n = 25; 100.0%).

The P-R interval for most of participants in the study group ranges
between 120-200 ms (n = 19; 76.0%), followed by those whose P-R interval
are both less than 120 ms and greater than 201 ms (n = 3; 12.0%) for each
of them. For the control group, the P-R interval ranges between 120-200 ms
(n = 22; 88.0%), followed by those whose P-R interval is less than 120 ms
(n = 2; 8.0%), and one whose P-R interval is greater than 201 ms (n = I;

4.0%).
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The QRS wave for all participants in the study group is 101 ms or
greater (n = 25; 100.0%). For the control group, the QRS for the vast
majority is 101 ms or greater (n = 24; 96.0%) compared to one whose QRS
1s 100 ms (n = 1; 4.0%).

The ST segment for all participants in the study and control groups is
41 mV or greater (n = 25; 100.0%).

Table 4.6. Comparison of self-care ability for study and control groups

Paired Samples Test

Paired Differences

95% Confidence .
.. Sig. (2-
Self-care ability Std. | Std. Error| Interval of the t af |
Mean . tailed)
Deviation| Mean Difference

Lower | Upper

Study Pretest —
-1.60000| 2.78388 | .55678 |-2.74913| -.45087 |-2.874|24 | .008
Posttest

Control Pretest —
.60000 | 2.19848 | .43970 |-.30749(1.50749| 1.365 |24 | .185
Posttest

df: Degree of freedom; Sig. Significance; Std. Deviation: Standard Deviation; Std. Error Mean: Standard Error Mean
t: T-Test

The study results reveal that there is a statistically significant
difference in the self-care ability for participants in the study group (p-value
=.008).
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Table 4.7. Comparison of family and social ability for study and control

groups
Paired Samples Test
Paired Differences
95% Confidence
Family and social Sig. (2-
» Std.  |Std. Error| Interval of the t df .
ability Mean _ tailed)
Deviation| Mean Difference
Lower | Upper
Study Pretest —
-2.60000| 2.92973 | .58595 |-3.80933(-1.39067|-4.437|24 | .000
Posttest
Control Pretest —
.20000 | 3.05505 | .61101 [-1.06106|1.46106| .327 (24| .746
Posttest

df: Degree of freedom; Sig. Significance; Std. Deviation: Standard Deviation; Std. Error Mean: Standard Error Mean
t: T-Test

The study results reveal that there is a statistically significant
difference in the family and social ability for participants in the study group

(p-value = .000).

Table 4.8. Comparison of movement ability for study and control groups

Paired Samples Test

Paired Differences

95% Confidence .
Y Sig. (2-
Movement ability Std. | Std. Error| Interval of the t af |
Mean _ tailed)
Deviation| Mean Difference

Lower | Upper

Study Pretest —
-.80000 | 1.87083 | .37417 |-1.57224|-.02776|-2.138 |24 | .043
Posttest

Control Pretest —
20000 | 1.75594 | 35119 |-.52482 | 92482 | 569 |24 | .574
Posttest

df: Degree of freedom; Sig. Significance; Std. Deviation: Standard Deviation; Std. Error Mean: Standard Error Mean
t: T-Test

The study results reveal that there is a statistically significant
difference in the movement ability for participants in the study group (p-
value = .043)
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Table 4.9. Comparison of lifting ability for study and control groups

Paired Samples Test

Paired Differences

95% Confidence .
e Sig. (2-
Lifting ability Std. Std. Error| Interval of the t df .
Mean _ tailed)
Deviation| Mean Difference

Lower | Upper

Study Pretest —
-1.00000] 2.04124 | .40825 |-1.84258|-.15742|-2.449|24 | .022
Posttest

Control Pretest —
40000 | 1.38444 | 27689 |-.17147| 97147 | 1.445 |24 | .161
Posttest

df: Degree of freedom; Sig. Significance; Std. Deviation: Standard Deviation; Std. Error Mean: Standard Error Mean

t: T-Test

The study results reveal that there is a statistically significant
difference in the lifting ability for participants in the study group (p-value =
.022).

Table 4.10. Comparison of work ability for study and control groups

Paired Samples Test

Paired Differences

95% Confidence .
. Sig. (2-
Work ability Std. Std. Error| Interval of the t df .
Mean _ tailed)
Deviation| Mean Difference

Lower | Upper

Study Pretest —
-3.60000| 2.29129 | .45826 |-4.54580(-2.65420|-7.856|24 | .000
Posttest

Control Pretest —
1.80000| 2.84312 | .56862 | .62642 [2.97358| 3.166 | 24 | .004

Posttest

df: Degree of freedom; Sig. Significance; Std. Deviation: Standard Deviation; Std. Error Mean: Standard Error Mean
t: T-Test

The study results reveal that there are statistically significant
differences in the work ability for participants in the study and control groups

(p-value =.000, .004) respectively.
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Table 4.11. Comparison of physical functional ability for study and control

groups
Paired Samples Test
Paired Differences
_ _ 95% Confidence _
Physical Functional Sig. (2-
» Std.  |Std. Error| Interval of the T |df .
Ability Mean _ tailed)
Deviation| Mean Difference
Lower | Upper
Study Pretest — -
-9.60000] 6.75771 | 1.35154 -6.81055(-7.103 | 24 | .000
Posttest 12.38945
Control Pretest —
3.20000| 7.05337 | 1.41067 | .28851 | 6.11149| 2.268 | 24 | .033
Posttest

df: Degree of freedom; Sig. Significance; Std. Deviation: Standard Deviation; Std. Error Mean: Standard Error Mean

t: T-Test

The study results reveal that there are statistically significant

differences in the physical functional ability for participants in the study and

control groups (p-value =.000, .033) respectively.
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Table 4.12. Sex-wise differences in functional capacity for participants in the study group in the pretest time

Independent Samples Test

Levene’s Test for

Equality of Variances

t-test for Equality of Means

95% Confidence Interval of
F Sig. T df Sig. (2- Mean Std. Error the Difference
tailed) | Difference | Difference
Lower Upper
Self-care ability Equal variances assumed 443 512 .000 23 1.000 .00000 1.70251 -3.52192 3.52192
Equal variances not assumed .000 | 20.628 | 1.000 .00000 1.67142 -3.47974 3.47974
Family and social Equal variances assumed 1.214 282 | -1.212 23 238 -1.83333 1.51283 -4.96286 1.29619
ability Equal variances not assumed -1.137 | 15.304 273 -1.83333 1.61221 -5.26374 1.59707
o Equal variances assumed 7.907 .010 | -1.190 23 246 -.66667 .56037 -1.82587 49254
Movement ability -
Equal variances not assumed -1.468 | 14.000 164 -.66667 45426 -1.64095 30762
Lifting ability Equal variances assumed 334 569 | -1.446 23 162 -.83333 57630 -2.02551 35884
Equal variances not assumed -1.387 | 16.662 184 -.83333 .60093 -2.10314 43647
Work ability Equal variances assumed 334 .569 -.289 23 775 -.16667 57630 -1.35884 1.02551
Equal variances not assumed =277 | 16.662 785 -.16667 .60093 -1.43647 1.10314
Physical Functional | Equal variances assumed 520 478 -.985 23 335 -3.50000 3.55342 -10.85081 3.85081
Ability Equal variances not assumed -.945 | 16.705 358 -3.50000 3.70274 -11.32261 4.32261

df: Degree of freedom, F: F-statistics, Sig.: Significance, Std. Error Difference: Standard Error Difference

The study results reveal that there is no statistically significant difference in the functional capacity between sex groups in

the pretest time.
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Table 4.13. Sex-wise differences in functional capacity for participants in the study group in the posttest time

Independent Samples Test

Levene’s Test for

Equality of Variances

t-test for Equality of Means

95% Confidence Interval of
F Sig. t Df Sig. (2- Mean Std. Error § the Difference
tailed) | Difference | Difference

Lower Upper

Self-care ability Equal variances assumed .000 1.000 959 23 347 1.00000 1.04257 -1.15672 3.15672
Equal variances not assumed 956 | 19.192 351 1.00000 1.04654 -1.18894 3.18894
Family and social Equal variances assumed 378 .545 -.624 23 .539 -.83333 1.33469 -3.59435 1.92769
ability Equal variances not assumed -.617 | 18.702 544 -.83333 1.34960 -3.66114 1.99447

o Equal variances assumed 2.082 163 | -1.238 23 228 -1.00000 .80757 -2.67059 .67059

Movement ability -

Equal variances not assumed -1.210 | 17.920 242 -1.00000 .82616 -2.73625 73625

Lifting ability Equal variances assumed .000 1.000 .000 23 1.000 .00000 85126 -1.76096 1.76096
Equal variances not assumed .000 | 19.192 | 1.000 .00000 .85449 -1.78726 1.78726

Work ability Equal variances assumed 5.063 .034 | -1.000 23 328 -.83333 .83333 -2.55721 .89055
Equal variances not assumed -1.077 | 22.935 293 -.83333 77408 -2.43490 76823

Physical Functional | Equal variances assumed .669 422 -.526 23 .604 -1.66667 3.16609 -8.21623 4.88290
Ability Equal variances not assumed -509 | 17.219 617 -1.66667 3.27327 -8.56596 5.23263

df: Degree of freedom, F: F-statistics, Sig.: Significance, Std. Error Difference: Standard Error Difference

The study results display that there is no statistically significant difference in the functional capacity between sex groups in

the posttest time.
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Table 4.14. Differences in functional capacity for participants in the study group between residency groups in the pretest time

Independent Samples Test

Lev'e nes Test. for t-test for Equality of Means
Equality of Variances
95% Confidence Interval of
F Sig. t Df Sig. (2- Mean Std. Error § the Difference
tailed) | Difference | Difference
Lower Upper
. Equal variances assumed 5.072 .034 -451 23 656 -.87719 1.94433 -4.89935 3.14496
Self-care ability -
Equal variances not assumed -.595 | 15.254 561 -.87719 1.47410 -4.01462 2.26024
Family and social Equal variances assumed 3.477 .075 -1.213 23 237 -2.10526 1.73521 -5.69482 1.48430
ability Equal variances not assumed -1.347 | 10.138 207 -2.10526 1.56328 -5.58205 1.37152
Movement ability Equal variances assumed 3.337 .081 -.806 23 429 -.52632 65311 -1.87738 .82475
Equal variances not assumed -1.455 | 18.000 163 -.52632 36168 -1.28617 23354
Lifting ability Equal Var%ances assumed .649 429 .000 23 1.000 .00000 .69046 -1.42833 1.42833
Equal variances not assumed .000 | 18.000 | 1.000 .00000 38236 -.80331 .80331
Work ability Equal variances assumed 3.337 .081 .806 23 429 52632 65311 -.82475 1.87738
Equal variances not assumed 1.455 | 18.000 163 52632 36168 -.23354 1.28617
Physical Functional  |Equal variances assumed 2.731 112 -.725 23 476 -2.98246 4.11440 -11.49374 5.52883
Ability Equal variances not assumed -.981 | 16.341 341 -2.98246 3.04071 -9.41756 3.45264

df: Degree of freedom, F: F-statistics, Sig.: Significance, Std. Error Difference: Standard Error Difference

The study results exhibit that there is no statistically significant difference in the functional capacity between residency

groups in the pretest time.
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Table 4.15. Differences in functional capacity for participants in the study group between residency groups in the posttest time

Independent Samples Test

Levene's Test for

Equality of Variances

t-test for Equality of Means

95% Confidence Interval of
F Sig. t Df Sig. (2- Mean Std. Error the Difference
tailed) | Difference | Difference
Lower Upper
. Equal variances assumed 1.908 .180 -.802 23 431 -.96491 1.20289 -3.45327 1.52345
Self-care ability -
Equal variances not assumed =799 | 8.376 446 -.96491 1.20722 -3.72716 1.79733
Family and social Equal variances assumed .053 .819 -2.185 23 .039 -3.07018 1.40494 -5.97651 -.16384
ability Equal variances not assumed -2.413 | 10.033 .036 -3.07018 1.27238 -5.90396 -.23639
Movement ability Equal variances assumed 251 621 -.601 23 554 -.57018 94931 -2.53398 1.39363
Equal variances not assumed -.598 | 8.360 .566 -.57018 95388 -2.75345 1.61310
Lifting ability Equal variances assumed 219 .644 225 23 .824 21930 97539 -1.79844 2.23704
Equal variances not assumed 228 8.612 .825 21930 96192 -1.97174 2.41033
Work ability Equal variances assumed 219 .644 -.225 23 .824 -.21930 97539 -2.23704 1.79844
Equal variances not assumed -228 | 8.612 .825 -.21930 96192 -2.41033 1.97174
Physical Functional  |Equal variances assumed 326 574 -1.306 23 204 -4.60526 3.52512 -11.89753 2.68701
Ability Equal variances not assumed -1.166 | 7.202 281 -4.60526 3.94898 -13.89028 4.67975

df: Degree of freedom, F: F-statistics, Sig.: Significance, Std. Error Difference: Standard Error Difference

The study results reveal that there is no statistically significant difference in the functional capacity between residency groups

in the posttest time.
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Table 4.16. Differences in functional capacity for participants in the study

group among smoking status groups in the pretest time

ANOVA
Sum of Squares| df |Mean Square| F Sig.
Between Groups 44.835 2 22.418 1.389 | .270
Self-care ability | Within Groups 355.165 22 16.144
Total 400.000 24
Between Groups 7.648 2 3.824 256 | 776
Famﬂzb?ﬁsysocml Within Groups | 328352 | 22| 14.925
Total 336.000 24
Between Groups 4.571 2 2.286 1.214 | 316
Movement ability | Within Groups 41.429 22 1.883
Total 46.000 24
Between Groups .000 2 .000 .000 |1.000
Lifting ability | Within Groups 50.000 22 2.273
Total 50.000 24
Between Groups 4.571 2 2.286 1.214 | 316
Work ability Within Groups 41.429 22 1.883
Total 46.000 24
Between Groups 85.451 2 42.725 543 | .589
Funcigzilczlbﬂity Within Groups |  1730.549 [ 22| 78.661
Total 1816.000 24

df: Degree of freedom, F: F-statistics, Sig.: Significance

The study results display that there is no statistically significant

difference in the functional capacity between smoking status groups in the

pretest time.
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Table 4.17. Differences in functional capacity for participants in the study

group among smoking status groups in the posttest time

ANOVA
Sum of Squares| df |Mean Square| F Sig.
Between Groups 27.648 2 13.824 2.370 | .117
Self-care ability | Within Groups 128.352 22 5.834
Total 156.000 24
Between Groups 11.209 2 5.604 S16 | .604
Family and social
Within Groups 238.791 22 10.854
ability
Total 250.000 24
Between Groups 3.692 2 1.846 440 | .650
Movement ability | Within Groups 92.308 22 4.196
Total 96.000 24
Between Groups 1.978 2 .989 222 | .803
Lifting ability | Within Groups 98.022 22 4.456
Total 100.000 24
Between Groups 1.978 2 .989 222 | .803
Work ability Within Groups 98.022 22 4.456
Total 100.000 24
Between Groups 31.648 2 15.824 254 | 778
Physical
Within Groups 1368.352 22 62.198
Functional Ability
Total 1400.000 24

df: Degree of freedom, F: F-statistics, Sig.: Significance

The study results display that there is no statistically significant
difference in the functional capacity between smoking status groups in the

posttest time.
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Table 4.18. Differences in functional capacity for participants in the study

group among body mass index groups in the pretest time

ANOVA
Sum of Squares| df |Mean Square| F Sig.
Between Groups 25.556 2 12.778 751 | 484
Self-care ability | Within Groups 374.444 22 17.020
Total 400.000 24
Between Groups 59.056 2 29.528 2.346 | .119
Family and social
Within Groups 276.944 22 12.588
ability
Total 336.000 24
Between Groups 9.889 2 4.944 3.012 | .070
Movement ability | Within Groups 36.111 22 1.641
Total 46.000 24
Between Groups 17.500 2 8.750 5.923 | .009
Lifting ability | Within Groups 32.500 22 1.477
Total 50.000 24
Between Groups 2.389 2 1.194 .603 | .556
Work ability Within Groups 43.611 22 1.982
Total 46.000 24
Between Groups 405.722 2 202.861 3.165 | .062
Physical
Within Groups 1410.278 22 64.104
Functional Ability
Total 1816.000 24

df: Degree of freedom, F: F-statistics, Sig.: Significance

The study results display that there is a statistically significant

difference in the lifting ability among body mass index groups in the pretest

time (p-value =.

006).
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Table 4.19. Differences in functional capacity for participants in the study

group among body mass index groups in the posttest time

ANOVA
Sum of Squares| df |Mean Square| F Sig.
Between Groups 25.556 2 12.778 751 | 484
Self-care ability | Within Groups 374.444 22 17.020
Total 400.000 24
Between Groups 59.056 2 29.528 2.346 | .119
Family and social
Within Groups 276.944 22 12.588
ability
Total 336.000 24
Between Groups 9.889 2 4.944 3.012 | .070
Movement ability | Within Groups 36.111 22 1.641
Total 46.000 24
Between Groups 17.500 2 8.750 5.923 | .009
Lifting ability | Within Groups 32.500 22 1.477
Total 50.000 24
Between Groups 2.389 2 1.194 .603 | .556
Work ability Within Groups 43.611 22 1.982
Total 46.000 24
Between Groups 405.722 2 202.861 3.165 | .062
Physical
Within Groups 1410.278 22 64.104
Functional Ability
Total 1816.000 24

df: Degree of freedom, F: F-statistics, Sig.: Significance

The study results display that there is no statistically significant

difference in the functional capacity among body mass index groups in the

posttest time.
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Table 4.20. Differences in functional capacity for participants in the study

group among other chronic disease groups in the pretest time

ANOVA

Sum of Squares| df |Mean Square| F Sig.

Between Groups 52.679 2 26.339 1.521 | .245

Self-care ability | Within Groups 311.607 18 17.312

Total 364.286 20

Between Groups 3.452 2 1.726 141 | .869

Family and social
. Within Groups 220.357 18 12.242
ability

Total 223.810 20

Between Groups 3.988 2 1.994 870 | 436

Movement ability | Within Groups 41.250 18 2.292

Total 45.238 20

Between Groups 1.310 2 .655 524 | .601

Lifting ability | Within Groups 22.500 18 1.250

Total 23.810 20

Between Groups 5.060 2 2.530 2.429 | 116

Work ability Within Groups 18.750 18 1.042

Total 23.810 20
Between Groups 63.988 2 31.994 500 | 615
Physical
Within Groups 1152.679 18 64.038
Functional Ability

Total 1216.667 20

df: Degree of freedom, F: F-statistics, Sig.: Significance

The study results display that there is no statistically significant
difference in the lifting ability among other chronic disease groups in the

pretest time.
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Table 4.21. Differences in functional capacity for participants in the study

group among other chronic disease groups in the posttest time

ANOVA

Sum of Squares| df |Mean Square| F Sig.

Between Groups 10.238 2 5.119 763 | 481

Self-care ability | Within Groups 120.714 18 6.706

Total 130.952 20

Between Groups 12.024 2 6.012 494 | 618

Family and social
Within Groups 218.929 18 12.163
ability

Total 230.952 20

Between Groups 2.381 2 1.190 300 | .744

Movement ability | Within Groups 71.429 18 3.968

Total 73.810 20

Between Groups 3.988 2 1.994 466 | .635

Lifting ability | Within Groups 76.964 18 4.276

Total 80.952 20

Between Groups 6.071 2 3.036 939 | .409

Work ability Within Groups 58.214 18 3.234

Total 64.286 20
Between Groups 49.702 2 24.851 395 | .679
Physical
Within Groups 1131.250 18 62.847
Functional Ability

Total 1180.952 20

df: Degree of freedom, F: F-statistics, Sig.: Significance

The study results display that there is no statistically significant
difference in the functional capacity among other chronic disease groups in

the posttest time.
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Chapter Five
Discussion of the Results

A review of the findings will be covered in chapter 5. Chapter four
will be systematically interpreted including a discussion of participants’
sociodemographic characteristics, smoking status, and a discussion of
participants’ normal  distribution. Comorbidity for participants,
cardiopulmonary parameters for participants, distribution according to their
body mass index, and functional capacity, which will be bolstered by new

research.

5.1. Discussion of Participants’ demographic characteristics in the study

and control groups:

Considering the sociodemographic traits shown in table (4-1) that are
the mean age for participants in the study group is 60.0 + 7.59; less than a
third age 55—-60 years (n = 8; 32.0%); for the control group, the mean age is
57.6 £ 8.38; more than a third age 49-54 years (n =9; 36.0%).

Per Harisuddin et al., (2023), the study displays that the treatment
group's average research subject age was 48.10 = 9.81 years, while the

control group's average age was 44.30 &+ 6.80 years.

In the research of Zerang et al., (2022) Which was applied in cardiac
surgery in 2020 at Razi Hospital in Birjand, Iran. Out of the 40 patients that
were examined, 20 patients (or 50%) were placed in the incentive spirometry
group and 20 patients (or 50%) in the DBE training group. Patients in the
incentive spirometry group (p = 0.26) and the DBE group had mean ages of
the differences were not statistically significant, but they were 65.4 + 7.12

and 62.8 + 7.22 years, respectively.

Qiu, et al., (2022) mention in the study group age n= 15.66 &+ 8.28,
while in the control group n=15.66 + 8.28
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Alwekhyan, et al., (2022) patients were randomized to either the
control or intervention group. The mean age of the patients in the

intervention group was 58.4 years and 62.2 years in the control group

In Sweaty, et al., (2021) investigation, demographic statistics were
similar in between the two teams. The control group's average age was
54.3 £5.1 while the studied group's mean age was 54.4 &+ 3.8, with a p-value
of 0.961.

According to Bharathi, A. R. (2021) specific demographic variables
among patients, including their frequency and percentage distribution with
in terms of age, the bulk of the individuals (n = 18) (60%) were in the 40—59

age range.

This result supports the result of a randomized control trial that was
conducted by Aweto, et al., (2020). The mean age of the participants in the
IS was 54.47+9.77 years, while the control groups were 55.76+14.56 years.

Eltorai, et al., (2019) mention that the study " were randomized, the study
group per protocol (112 men [77%]; mean age, 68.7 years; 95% CI, 67.2-
70.2)

Age-related changes in the structure and function of the heart When
the conduction system's cells aren't functioning properly, the heart rate
lowers. The thickening of the heart's walls, or hypertrophy, causes the heart
to enlarge and lose some of its ability to store blood. Regarding sex, table (4-
1) indicates that there are significantly more males (n = 15; 60.0%) than
females (n = 10; 40.0%) in the study group. Males make up more than half
of the control group (n = 13; 52.0%) as opposed to females (n = 12; 48.0%).

Sweaty, et al., (2021) mention in the study the sex of males than
females in the study group n=22(55.0%) compared with female n=18
(45.0%). For control the male n=21 (52.5%) while the female n=19 (47.5%).
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The demographic characteristics' frequency and percentage
distribution in patients with Bharathi AR., (2021) show that, in terms of sex,
16 (53.33%) of the participants were male and 14 (46.67%) were female.

The participants in the study of Aweto, et al., (2020) were 59 (25 males
and 34 females). Eleven men and eighteen women finished the study in the

control group, compared to fourteen men and sixteen women in the IS group.

Gender differences in heart structure and coronary arteries affect
women's risk of developing coronary artery disease (CAD). Women have
smaller hearts and arteries, and estrogen, a hormone with cardioprotective

properties, increases the risk of CAD 10 years later in women.

The results mentioned in the table (4-1) regarding marital status, all
participants in the study and control groups are married (n = 25; 100.0%) for

each of them

The study of Schultz, et al., (2017) show more than two thirds of

participants (n=4088, 68%) were married camper with other groups.

According to research by Zerang, et al., (2022) all patients in both
groups were married (p = 1) when cardiac surgery was performed at Razi

Hospital in Birjand, Iran in 2020.

According the participant characteristic in the table 4-1 appear with
respect to residency, most in the study group reported that they have been
living in urban areas (n = 19; 76.0%). For the control group, the majority

reported that they have been living in urban areas (n = 21; 84.0%).

Bharathi, A. R. (2021) reveals that in the residential region, with the
majority of subjects 16 coming from suburban and rural locations,
respectively, 53.33% and 43.33% of these, only one (3.33%) came from an

urban region.
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5.2. Discussion of Participants’ smoking status in the study and control

group:

The result in table (4-2) mention study results displays that more than
half of the participants in the study group reported that they never smoked (n
= 13; 52.0%), For the control group, more than half reported that they never
smoked (n = 13; 52.0%).

Kim, et al., (2022) The patient of the study was randomized between
groups that showed the demographic and baseline characteristics of smoking
status the Current smoker in the study group was n=15 (65.2) while
appearing n=14 (60.9) in the control group.

Concerning smoking type, more than half of smokers in the study
group reported that they have been smoking cigarettes (n = 7; 58.3%), For
the control group, more than half of smokers reported that they have been

smoking cigarettes (n = 7; 58.3%) in the study group.

In Sweaty, et al., (2021) In the study group (incentive spirometer
group), the average smoker was n = 14 (35.0%), while the average non-
smoker was n = 26 (65.0%). The control group's smoking rate was 16

(40.0%), but the non-smoking rate was 24 (60.0%), with a p-value of 0.644.

The results mentioned in the table (4-2) regarding number of
cigarettes, most of smokers in the study group reported that they smoke 10-
20 cigarettes per day (n = 9; 75.0%). For the control group, smokers are
equal in terms of smoking less than 10 cigarettes and 10-20 cigarettes per

day (n = 6; 50.0%) for each of them.

The study results that are shown in tables (4-2) with respect to duration
of smoking, most of smokers in the study group reported that that they have
been smoking for 10-20-years (n = §; 66.7%). For the control group, more
than half reported that that they have been smoking for 10-20-years (n = 7,
58.3%).
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Smoking cigarettes can significantly impact the onset and severity of
coronary artery disease (CAD) by releasing catecholamines, increasing
blood pressure and heart rate, and narrowing coronary arteries due to nicotine
acid. Smoking can also harm the vascular endothelium by increasing
oxidation of low-density lipoprotein (Idl), increasing the likelihood of
thrombus development, and raising blood levels of carbon monoxide, which

can lead to reduced contractility and myocardial ischemia.

5.3. Discussion of participants’ normal distribution in the study and

control group:

The study results that are shown in Tables (4-3) display that the study
participants are normally distributed (p-value = .604, .475) respectively.

Per Harisuddin, et al., (2023), The study comprised 20 participants in
total, split ten people each were divided into two groups (treatment and
control). At the conclusion of the study, every research subject in the

treatment and control groups could finish.

5.4. Discussion of Participants’ distribution according to their body

mass index in the study and control group:

Regarding to the result of figure (2) the study results demonstrate that
most of the participants in the study group in the pretest time are overweight
(n=18; 72.0%). In the posttest, most of them are overweight (n = 18; 72.0%).
For the control group in the pretest and posttest time, less than half are

overweight (n = 11; 44.0.

Harisuddin et al., (2023) Eighty percent of all study participants in
both groups were obese in this investigation in the average body mass index
(BMI) of the research subjects in the group receiving therapy was 27.29 +
4.54 kg/m2, followed by those who have obesity class [ n=6 (60%). For the
group under control, 27.90 £ 4.83 kg/m2, followed by those who have
obesity class I n=7 (70%).
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In the study of Sweaty, et al., (2021) In the study group (IS group),
the BMI category was overweight 24 (60.0%) in the study group and
overweight 28 (70.0%) in the control group, with a p-value of 0.967. The
BMI in the intervention group was 26.5+£2.6, while in the control group it
was 26.44+2.1.

The Aweto, et al., (2020) study shows that participants were divided
into two groups at random, then carried out the study. The mean BMI about
the participants in the IS and control groups was 25.50 £ 4.63 and 26.11 +
4.07, respectively.

In the study of Corréa, et al., (2011) baseline characteristics of
randomized and screened patients conducted show in the result that the BMI
in the study group was 27.3=+ 3.2 in the study group while in the opposed

group control was 28.2+-2.6.

As per the study conducted by Bilo, et al., (2012) within the age range
of 24-61 years, Study A comprised of the individuals had a mean body mass
index (BMI) of 22.9+2.8 kg/m2, with thirty males and nine females (77%
and 23%). With the exception of a higher percentage of female individuals
(16 (57%) versus 12 (43%)), Study B's population (n = 28) was similar to
Study A's (age 38.9+10.6, BMI 22.9+2.8).

Obesity increases the risk of hypertension, diabetes, dyslipidemia,
obstructive sleep apnea, metastases, and cardiovascular disorders due to
higher morbidity rates. Obesity can also accelerate the development of
coronary artery disease (CAD), especially in those with prior coronary heart
disease. The type of obesity, particularly android obesity, is linked to diabetes

and heart disease, while gynoid obesity is less metabolically active.
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5.5. Discussion Comorbidity for participants in the study and control

groups

Recording the participant's medical characteristics as listed in Table
(4-4) The study results reveal that two-fifths of participants in the study
group experience both diabetes mellitus and hypertension (n = 10; 47.6%).
For the control group, more than two-fifths experience diabetes mellitus (n

= 8; 42.1%).

Harisuddin et al., (2023) show the average Comorbidity for
participants in the study was obesity and then hypertension with n=8 (80%),
and n=8 (80%) respectively. for the control group was Obesity, hypertension,
and then autoimmune with n=8 (80%), n=2 (20%), and n=2 (20%)).

Bharathi A. R. (2021) clarified that taking into account co-morbid
conditions, the majority of participants (n = 11; 36.67%) have both
hypertension and diabetes mellitus of them, five (16.67%) had diabetes
mellitus alone, while seven (23.33%) had hypertension. Among them, six
(20%) had respiratory conditions. Just one person (3.33%) had
hyperlipidemia.

Diabetes mellitus (DM) is a major risk factor for cardiovascular
diseases (CVDS), with multiple pathways linked to its pathophysiology.
Individuals with DM are more likely to develop CAD due to prothrombotic
and hypercoagulable conditions, increased platelet thrombin generation,
impaired fibrinolysis, and low-grade inflammation. Hyperinsulinemia,
insulin resistance, and vascular calcification are common in DM patients,
leading to atherosclerosis and thrombosis. Platelets play a crucial role in

atherogenesis and its thrombotic sequelae.

Hypertension significantly impacts heart disease, stroke, heart failure,
and kidney function. Its primary cause is the mechanical strain on blood

vessels and the heart, leading to heart failure, congestive heart failure, and
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hypertensive vascular disease. This condition involves luminal narrowing of
small arteries and arterioles, and fibromuscular thickening of the intima and
media. High blood pressure also worsens atherosclerosis, particularly in

coronary and cerebral vessels.

5.6. Discussion cardiopulmonary parameter for participants in the study

and control groups

Regarding statistical analysis of Cardiovascular parameters for the
study and control as appeared in table (4-5) The study results display that the
heart rate of most of the participants in the study group ranges between 60-
90 beats per minute (n = 18; 72.0%). For the control group, the heart rate for
all ranges between 60-90 beats per minute (n = 25; 100.0%).

Zerang, et al., (2022) study found that the mean heart rate (HR) was
85.95 £7.79, 83.35+4.43, and 81.50 = 4.56 (f=3.91 p=0.01*), respectively
the days one, two, and three after the intervention (p>0.05) for the other
group mean of heart rate (HR) was 82.15 £ 9.62 83.60 = 9.73, and 84.85 +
8.63 f=4.78 p=0.005*

In the study of Sweaty, et al., (2021) mention the study group (IS
group) had a median of heart rate was 92 [86—105], but the control group's
median of heart rate was 90 [82—104], with a p-value of 0.874.

Aweto, et al., (2020) report that the control group's heart rate was
75.83 = 11.56 and the intervention group's heart rate was 74.90 + 9.10, with
a t-value of -0.342 and a p-value of 0.734.

According to the study of Bilo, et al., (2012) the mean heart rate was
79.3+11.3 in the study A while in study B was 83.1+12.3

Reduced heart rate is a method to reduce ischemic events in
individuals with coronary artery disease (CAD) and lower angina symptoms

by improving coronary flow and microcirculation. Higher heart rate is a risk
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factor for cardiovascular events in CAD and chronic heart failure patients,

and a key component of cardiac arrhythmia development.

The statistical result about SBP and DBP appears in table (4-5) the
systolic blood pressure for two-fifth of participants in the study groups
ranges between 120-140 mm/Hg (n = 10; 40.0%), For the control group, the
SBP for more than a third ranges between 120-140 mm/HG (N = 9; 36.0%).
The diastolic blood pressure for two-fifths of participants in the study groups
ranges between 60-89 mm/Hg (n = 19; 76.0%). For the control group, the
DBP for the majority ranges between 60-89 mm/Hg (n = 21; 84.0%)

In the same study of Zerang et al., (2022), the DBP for the incentive
spirometry group was 8.65 + 0.74, 8.26 = 0.69, and 8.25 £ 0.90 (f=2.77, p
= 0.05), whereas the mean SBP over a three-day period was 13.73 +1.38,
13.18 £1.32, and 12.93 £1.32 (f=8.09, p = < 0.001**). In contrast, the DBP
mean was 1.75 £ 1.18, 8.16 = 1.15, and 8.35 + 1.15 = 1.19 p= 0.10 for the
other group over a three-day period. The SBP mean was 12.81 +1.42, 13.01
+ 1.30, and 12.72 = 1.28 F=0.35 p=0.79.

Sweaty et al., (2021) the research shows that the systolic blood
pressure of the IS Group and the Control Group with normal systolic blood
pressure IS 100—140 millimeters of mercury (mmHg) and, as shown median
124 [117- 132], 123 [113- 127], and p-value = 0.256nd, so there were no
statistically significant differences between the two groups pre-and-post. in
the same study illustrates that the diastolic blood pressure of both the
experimental group and the control group, which had normal diastolic blood
pressure of 60-90 mmHg. The median values of 76 [72—-81], 72 [65—82], and
p-values = 0.120 indicate that there were no significant differences between

the two groups before and after the intervention.

According to Aweto et al., (2020) the incentive spirometer group and

control group had mean SBPs of 134.13 + 15.66 and 135.72 + 15.73,
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respectively, with t-values of -0.389 and p-values of =0.699. In contrast, the
DBP, t- value 2.335 and p- value 0.024* for the incentive spirometer group
and control group were 89.20 + 6.94 and 83.83 £ 7.96, respectively.

In the study of Pramanik et al., (2016) discovered a significant drop in
diastolic blood pressure (pre-test 70.48 mmHg vs. post-test 67.52 mmHg)
and a significant decrease in systolic blood pressure (pre-test 117.44 mmHg

vs. post-test 112.88 mmHg).

According to the study of Bilo et al., (2012) after the slow breathing
session, there was a noticeable drop in SBP in both trials. the mean (Study
A) was 118.5£16.0 but the mean in (Study B) was 115.0+14.5 with systolic
blood pressure levels that, in study A, persisted below baseline after five
minutes but did not after thirty minutes (Study B) of recovery, and reported
that mean diastolic blood pressure was 68.7+14.1, and the corresponding

changes in DBP were 78.3+9.5.

Elevated blood pressure increases the risk of cardiovascular disease.
A target is less than 140/90 for people 60 and older, with a goal of keeping it
under 150/90. High blood pressure can cause vessel walls to become rigid,
leading to inflammatory reactions and vascular hypertrophy. This accelerates
atherosclerosis, causing the left ventricle to work harder to push blood out of
the body and into the arteries. Over time, hypertrophy can result in heart

failure.

As shown in the Table, it shows that (4-5) the respiratory rate for more
than half of the participants in the study group ranges between 16-20 breaths
per minute (n = 14; 56.0%). For the control group, the respiratory rate for
most ranges between 16-20 breaths per minute (n = 15; 60.0%).

The intervention group's mean relative returns (RR) were also 18.85 +

1.81, 17.75 £ 1.68, and 17.30 + 1.66 f=7.33 p=<0.001**, according to the
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results of the Zerang, et al., (2022) The mean values for the other group were

19.20+1.77, 18.70 £2.47, and 19.65 + 2.32 with f=1.17 and p = 0.33.

According to a study by Sweaty, et al., (2021) the respiratory status
was the difference in respiratory rate between the IS Group and the Control
Group, with the IS Group median being 16 [14—15] and the Control Group
median being 16 [15-16].

The study by Bharathi, A. R. (2021) contains the result. Twenty-five
(83.3%) of the individuals had normal respiratory rates, meaning they
breathed 12-22 times per minute. The remaining samples, or 5 (16.7%),
exhibited tachypnea, or more than 22 breaths per minute. Not a single one of

them experienced bradypnea, or less than 12 breaths per minute.

Thoughts regarding cardiovascular parameters slow, rhythmic
breathing can improve respiratory and cardiovascular health as well as lower
the harmful effects of stress on the body, increase parasympathetic tone,
decrease sympathetic activity, and improve mental and physical well-being.
Regular practice of thythmic slow breathing can reduce heart rate variability,
systolic, diastolic, and mean blood pressure in hypertensive individuals, as
well as chemoreflex activation. Moreover, it may make baroreflex sensitivity

higher.

According the result shown in table (4-5) the oxygen saturation for
less than a half of participants in the study group ranges between 90-95% (n
= 12; 48.0%),. For the control group, the oxygen saturation for most is 96%
or above (n = 15; 60.0%),

The results of Sweaty, et al., (2021) demonstrate that there are notable
variations in peripheral oxygen saturation (SPo2) between the study Group
and the Control Group, with considerable disparities P-value = <0.001*

indicates that the medians are 99 [98-99] and 99 [99-100], respectively.
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Bilo, et al., (2012) found that slow breathing exercise significantly
raised SpO2 (in Study A), it increased in Study B, it went from 81.0+4.2%
to 88.6+4.5, both p<0.001), and in Study C, it went from 80.2+7.7% to
89.5+8.2%.

The rise in parasympathetic tone linked to deep, leisurely breathing
and the drop in sympathetic tone can be explained by an increase in vagal
tone, increased tissue oxygenation, sensitivity to baroreflex, and an

interaction between the neurological system and slow breathing.

Based on the outcome displayed in table (4-5) the majority of study
participants (n = 15; 60.0%) have a pulse pressure of 61 mm/Hg or above.
The pulse pressure for most in the control group is 40-60 mm/Hg (n = 15;

60.0%).

Bilo, et al., (2012) mention in the study the mean pulse pressure in
study A was 49.84+13.4, but it was 36.7+10.6 in study B, per the study by
Bilo et al. (2012).

According the result shown in table (4-5) the ECG rate for most of
participants in the study group ranges between 60-90 beats per minute (n =
18; 72.0%), followed by those who ECG rate ranges between 91-100 beats
per minute (n = 4; 16.0%), and those whose ECG rate ranges between 101-
120 beats per minute (n = 3; 12.0%). The pulse rate for all participants in the
control group ranges between 60-90 beats per minute (n 25; 100.0%).

Pramanik et al. (2016) found that a slow-paced breathing exercise
significantly reduced heart rate (p-value<0.05, 73.32 beats/min vs. 67.72
beats/min), systolic and diastolic blood pressure, and mean blood pressure

(pre-test 85.97 mmHg vs. post-test 82.48 mmHg).

The ECG measures heartbeats in a steady sinus rhythm, with intervals
like QRS, QT, RR, and PR. A drop in HR and blood pressure indicates a shift

towards parasympathetic activity or a decrease in sympathetic activity.
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Parasympathetic activity is predominant when the mind is calm and relaxed,
as peripheral vascular resistance falls. This increase in parasympathetic
activity lowers peripheral vascular resistance and diastolic blood pressure

due to a drop in sympathetic tone in skeletal muscle blood vessels.

According the result shown in table (4-5) the axis was normal for more
than a half of participants in the study group (n = 14; 56.0%), followed by
those with left axis deviation (n = 10; 40.0%). For the control group, more
than two-fifths have left axis deviation (n = 11; 44.0%), followed by those
whose axis is normal (n = 10; 40.0%), and those with right axis deviation (n

= 4; 16.0%).

The cardiac axis in ECGs ranges from -30° to 90°, with "right axis
deviation" referring to a positive axis over 90° and "left axis deviation"
referring to a negatively oriented axis over -30°. Leads I and II have a net
positive QRS complex, while leads II have a negative one. Extreme axis
deviation (-90° to 180°) is represented by a net negative QRS complex in

both leads.

As shown in the Table, it shows that (4-5) the P-R interval for most of
participants in the study group ranges between 120-200 ms (n = 19; 76.0%),
followed by those whose P-R interval are both less than 120 ms and greater
than 201 ms (n = 3; 12.0%) for each of them. For the control group, the P-R
interval ranges between 120-200 ms (n = 22; 88.0%), followed by those
whose P-R interval is less than 120 ms (n = 2; 8.0%), and one whose P-R

interval is greater than 201 ms (n = 1; 4.0%).

Heart rate variability (HRV) is a function of the sympathetic nervous
system (SNS) and parasympathetic nervous system (PNS). The SNS
increases the rate of depolarization of sinoatrial node cells, while the PNS
slows it down. The R-R interval, based on an ECG trace, is the most

fundamental definition of HRV. The evolution of lung size during a



Chapter Five: Discussion of the Results 100

ventilatory cycle causes HRV, with the R-R interval typically decreasing
during inhalation and increasing during inhalation. Increased PNS activity

and a relaxed phenotype are linked to higher HRV.

5.7. Discussion functional capacity for participants in the study and

control groups

The result shown in tables (4-6)-table (4-11) appears to enhance the
function capacity in the study group compared control group. whereas the
self-care ability for the study sig(2-trailed)= .008 and control group sig(2-
trailed)=.185, family and social ability for the study sig(2-trailed)=000 and
control group sig(2-trailed)=.746, movement ability for study Sig. (2-
tailed)=.043 and control groups Sig. (2-tailed)=.574, lifting ability for study
Sig. (2-tailed)=.022and control groups Sig. (2-tailed)=.161, workability for
study Sig. (2-tailed)=000 and control groups Sig. (2-tailed)=.004, and
Comparison of physical functional ability for study Sig. (2-tailed)=.000 and
control groups Sig. (2-tailed)=.033.

The study includes Sheraz et al., (2022). 64 individuals (71.9%) said
they had "improved" and 25 (28.1%) thought they had "not improved"
following phase I cardiac rehabilitation. Participants who reported their own
improvement as having improved on average had a mean change in
functional capacity of 71.9 (p < 0.01), while those who rated their own
improvement as having not improved on average had a mean change in

functional capacity of 28.1 (p <0.01).

When ARAZI et al., (2021) evaluated the two groups at baseline, they
discovered no discernible difference between them in terms of functional
capacity (p =.68). On the 2-month posttest, however, there was no discernible

intergroup difference in functional capacity (p =.43;).

Studies by Naik et al., (2018) demonstrate that there was no

discernible change in the baseline stress, cardiovascular, and anthropometric
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scores between the study and control groups. The waist-hip ratio and body
mass index (BMI) showed statistically significant changes after 12 weeks of
slow breathing exercise; however, the mean values' reduction (0.16 kg/m2,
0.003) did not seem to have a clinically relevant impact on day-to-day

functioning.

Regular, moderate exercise lowers triglyceride levels and increases
HDL levels, reducing the risk of coronary events. Adults should engage in

moderate-intensity aerobic activity for at least 75 minutes per week.
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6.1.

Chapter Six
Conclusions and Recommendations

Conclusion

The conclusions based on the results presented and discussion

1.

The majority of the study sample age ranged from (55 —60) years as
opposed to the control group in the study group, the age range was (49 —
54) because altering the myocardium's structure, and hypertrophy
weakens the contraction's force. There is a deleterious impact on cardiac
output from each of these alterations. The valves can no longer close
correctly because of stiffening. Heart murmurs are frequently observed in
these years as a result of the ensuing blood flow backward.

Most of the study sample was male compared to females in the study and
control group.

The results of this study demonstrated that most participant domains on
the pretest had low functional capability.

The results of the study showed that the patient should be informed about
the importance of their breathing pattern when using an incentive
spirometer. Rather than training the patient to expand the lower chest
during maximal inspiration should be done using the accessory muscles
of inhalation. Rather than only expanding the upper chest, the patient's
main goal should be to enlarge their lower rib cage.

The conclusion obtained from this study on the effect of deep breaths on
cardiovascular parameters and the functional capacity of patients with
CAD. According to the current study's findings, flow-oriented incentive
spirometry can help with enhancing functional capacity and slightly
significant improvements in cardiovascular parameters when compared

to the study group that used flow-oriented incentive spirometry and the
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control group in the post-test, and there are no significant side effects

found in used.
6. From the result accept the researcher hypothesis and refused the null

hypothesis
6.2. Recommendation

1. Increase numbers of participants in the future studies.

2. Conduct programs for nurses on the benefits of using an incentive
respirator

3. Make pershore about the use of incentive spirometer for patients that
help at home

4. Consequently, this methodology can be applied in subsequent research
to examine long-term impacts for weeks or months. Because it is
simple to use and the measurement is non-intrusive, this method is

perfect for self-monitoring at home.
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Need assessment
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Appendix G
The Study Instrument

Demographic / Medical Characteristics

Age
Gender Male
Female
Single
Married
Marital status Divorced
Widow
urban
Residency rural
Never
Smoking status Before
Currently
Hookah
Smoking type Cigarette
Electronic Cigarette
Number of cigarettes / hookahs per day
Duration of smoking in years
Weight Kg
Height Cm
Other Chronic Diseases

Cardio-pulmonary parameter

Heart Rate

Pulse Rate




Blood Pressure Systolic Blood
Pressure
Diastolic Blood
Pressure
Rate Pressure
Mean Arterial Pressure
Pulse Pressure
Cardiac Output
Respiratory Rate
Oxygen Saturation
Electrocardiographic Findings
Rate
Rhythm Regular
Irregular
Normal
AXis Right Axis Deviation
Left Axis Deviation
P-wave
P-R interval
QRS- wave
ST-segment
T-wave

Physical Functional Ability Questionnaire (FAQS)

To calculate the total score, circle the numbers 1-4 in each group that best

represents your ability, add the numbers, and multiply by 5 out of 100.




Self-care ability assessment

1. Require total care - for bathing, toilet, dressing, moving and eating 5
2. Require frequent assistance 10
3. Require occasional assistance 15
4. Independent with self-care 20
Family and social ability assessment
1. Unable to perform any - chores, hobbies, driving, sex and social | 5
activities
2. Able to perform some 10
3. Able to perform many 15
4. Able to perform all 20
Movement ability assessment
1. Able to get up and walk with assistance, unable to climb stairs 5
2. Able to get up and walk independently, able to climb one flight of stairs | 10
3. Able to walk short distances and climb more than one flight of stairs 15
4. Able to walk long distances and climb stairs without difficulty 20
Lifting ability assessment
1. Able to lift up to 10# occasionally 5
2. Able to lift up to 20# occasionally 10
3. Able to lift up to 50# occasionally 15
4. Able to lift over 50# occasionally 20
Work ability assessment
1. Unable to do any work 5
2. Able to work part-time and with physical limitations 10
3. Able to work part-time or with physical limitations 15
4. Able to perform normal work 20

Physical Functional Ability (FAQS) Score ------------ 100




Appendix H

Step of Technique or Treatment use of incentive spirometer according
to Alaparthi, et al., (2016).

Step 1




Step 3




Step 5




Step 7

Step 8
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