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Abstract

Background: Heart failure (HF) is a growing disease that affects up to 6.5 million Americans and greatly contributes to
the rising expense of health care. HF affects almost 23 million individuals worldwide. Exercise training increased
patients' quality of life (QoL) and may be connected with lower morbidity and mortality. Aim: To assess the association
between exercise training and QoL in HF patients. Methods: We examined databases from 2008 to 2019 for research that
looked at the association between exercise training and QoL in HF patients. For the analysis, eight controlled studies that
met the inclusion criteria were chosen. The study's characteristics as well as data on QoL in HF patients, exercise
training, and aerobic capacity were extracted and examined. Results: The investigation showed a more positive effect of
the training exercise on patients' QoL after heart failure. Conclusion: Regular 30-minute exercise training three times a
week for eight weeks is an effective strategy to improve all QoL aspects in individuals with chronic heart failure caused
by various etiologies. These exercises had to be modified based on the patients' age and functional capacity.
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INTRODUCTION

Heart failure (HF) affects 23 million individuals
worldwide, including 6.5 million in the United States,
and increases health-care expenditures [1-3]. Every
year, nearly 960,000 new cases of HF are discovered,
with annual treatment expenditures exceeding $30
billion. After a diagnosis of HF, the 5-year survival rate
is 40-50 percent [4]. Despite therapeutic advances, HF
remains a leading cause of hospitalization, with
symptomatic patients having a one-year mortality rate
of roughly 45%. Dyspnea and tiredness impair a
patient's social and physical functioning, as well as their
quality of life. Ejection fraction and cardiac output have
a weak correlation with a patient's ability to exercise,
indicating that factors other than the central circulation
are at work [5]. In individuals with heart failure,
exercise training may reduce morbidity and increase
survival; it also reduces mortality, hospitalizations, and
chronic illness risk [6,7]. Physical activity increases
aerobic capacity and autonomic equilibrium [8]. The
core of non-pharmaceutical HF treatment is moderate
exercise, which is well tolerated by the majority of
individuals with HF and does not impede exercise
adherence [6]. However, the benefits of fitness training
on mental disorders and QoL are largely unknown. The
relationship between exercise capacity, mood, and QoL
differs depending on the study design. Variations
between studies are likely due to the heterogeneity of
HF populations, variations in exercise prescriptions
(e.g., intensity and progression), and use of different
measures of exercise ability, depressive symptoms, and
QoL. Several studies have shown that exercise training
increases exercise capacity and cardiorespiratory fitness
and improves QoL [9].

Research question

Is there a relationship between exercise training and
quality of life for patients with heart failure?

Heart failure

The term heart failure is frequently used to describe a
progressive heart ailment. It is a clinical disorder that
results from a structural or functional variation in
cardiac function that impairs the ventricle's capacity to
load or pump blood. It is caused by a range of
cardiovascular illnesses, although it can be initiated by
some common cardiac abnormalities that result in
lessened contraction (systole) or filling (diastole), or
both. Significant cardiac dysfunction always precedes
the onset of heart failure symptoms [10,11,12].

Classification of Heart Failure
Systolic heart failure

In general, systolic HF is characterized by a decrease in
myocardial contractility and an ejection fraction of less
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than 40%. A normal heart pumps around 65% of the
blood in the ventricle at the end of a diastole. In systolic
HF, the ejection fraction decreases gradually as
myocardial dysfunction increases [13]. Reduction in the
total amount of blood pumped from the ventricle, which
stimulates the sympathetic nervous system to produce
adrenaline and norepinephrine, characterizes systolic
HF. The purpose of this initial response is to preserve
the failing myocardium, but the continued response
results in the loss of Bl-adrenergic receptor sites (down
regulation) and further damage to heart muscle cells
[11]. Systolic dysfunction is typically caused by
conditions that impair the heart's contractile
performance (e.g., ischemic heart disease and
cardiomyopathy), create a volume overload (e.g.,
valvular insufficiency and anemia), or generate a
pressure overload (e.g., hypertension and valvular
stenosis) on the heart. The amount of systolic
ventricular dysfunction can be estimated by assessing
cardiac output, ejection fraction, and left-sided heart
failure symptoms, particularly pulmonary congestion
[13].

Diastolic heart failure

Diastolic HF is caused by a persistently high workload
on the heart, which responds by enlarging myocardial
cells (i.e., ventricular hypertrophy and altered heart
muscle function). These alterations result in a decrease
in ventricular filling, which increases ventricular
pressure and decreases blood volume. This will result in
decreased blood volume in the ventricles and cardiac
output. Low output and high ventricular filling
pressures result in the same neurchormonal responses
as systolic heart failure [11], in addition to conditions
that restrict expansion of the ventricle (e.g., pericardial
effusion, constrictive pericarditis), increase wall
thickness and diminish chamber size (e.g., myocardial
hypertrophy), and those that delay diastolic relaxation
contribute to diastolic dysfunction (e.g., aging, IHD).
Aging is frequently accompanied by a delay in the
resting of the heart's muscles during diastole, such that
diastolic filling begins when the ventricle is rigid and
difficult to extend to receive greater volume. The same
delay occurs in cardiac ischemia, which is caused by a
lack of energy to inhibit the formation of consistency
between actin and myosin filaments and to transport
Ca** back into the sarcoplasmic reticulum [13].

Left-sided heart failure

During a contraction, the left ventricle must generate a
particular amount of force in order to evacuate blood
through the aortic valve. The term for this force is
"afterload." The pressure within the aorta and arteries
serves as resistance and affects the force necessary to
open the aortic valve and pump blood into the aorta.
The term for this pressure is peripheral vascular
resistance (PVR). Hypertension is one of the leading
causes of left-sided HF because it elevates arterial
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No limitation of physical activity. Ordinary physical
activity does not cause undue breathlessness, fatigue,
or palpitations.

Class |

Slight limitation of physical activity. Comfortable at
rest, but ordinary physical activity results in undue
breathlessness, fatigue, or palpitations.

Class 11

Marked limitation of physical activity. Comfortable at
rest, but less than ordinary physical activity results in
undue breathlessness, fatigue, or palpitations.

Class 11

Unable to carry on any physical activity without
discomfort. Symptoms at rest can be present. If any
physical activity is undertaken, discomfort is increased.

Class IV

pressure. When aortic pressure rises, the left ventricle
must work harder to push blood into the aorta. The
increasing effort leads the left ventricle to deteriorate
and eventually fail over time [14]. Blood backs up from
the left ventricle into the left atrium and ultimately into
the four pulmonary veins and lungs in left-sided HF.
This causes fluid to migrate first into the interstitium
and subsequently into the alveoli, increasing pulmonary
pressure. Because it inhibits gas exchange across the
alveolar capillary membrane, alveolar edema is more
severe. The decreased oxygenation of the blood leaving
the lungs may cause shortness of breath and cyanosis.
Fluid accumulation in the lungs is known as acute
pulmonary edema, which requires immediate medical
attention [14].

Right-sided heart failure

Conditions causing right-sided HF increase the right
ventricle's workload. Either they raise the necessary
contractile force or necessitate the pumping of extra
blood volume (preload). Left-sided HF is the primary
contributor of right-sided HF. When the left side of the
heart fails, fluid backs up into the lungs, increasing
pulmonary pressure. This increased fluid and pressure
in the pulmonary artery and lungs requires the right
ventricle to continuously pump blood. This increased
stress eventually leads to its failure [14]. When the right
ventricle becomes hypertrophied or fails due to elevated
pulmonary pressure, the condition is known as
corpulmonale. When the right ventricle fails, it does not
empty normally, causing a backflow of blood into the
systemic blood arteries. As the right ventricle fills with
blood, the right atrial and systemic venous blood
volumes increase. In a 45-degree upright position, the
jugular veins of the neck, which are ordinarily not
visible, become dilated and visible. The peripheral
tissues may develop edema, and the abdominal organs
may swell. Anorexia, nausea, and abdominal pain result
from fluid accumulation in the gastrointestinal (GI)
tract. As the condition worsens, blood accumulates in
the hepatic veins and the liver swells (hepatomegaly).
This liver congestion also produces abdominal pain in
the upper right quadrant and inhibits liver function. In
addition to causing splenomegaly, systemic venous
congestion also causes splenomegaly [14]. As shown in
Table 1, HF is classified according to the severity of
symptoms and physical limits during exertion [15,16].
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Table 1: Classification of Heart Failure Based on Severity of

Symptoms and Physical Activity
Exercise

Physical activity is connected to health advantages.
Inactivity remains a threat to public health. This more
sedentary lifestyle is hazardous to the individual and
may be costly, as it has been connected to an increase in
cases of cardiovascular diseases [17]. Numerous studies
link HF activities to enhanced physiology and QoL. It
generally requires significant effort and is brief in
duration. The optimal exercise is anaerobic and low in
oxygen. In conventional exercises, muscle activity is
categorized by the predominant type of contraction
[18].

Quiality of life (QoL)

The World Health Organization (WHO) defines quality
of life as "a person's perception of their life
circumstances in relation to their goals, aspirations,
standards, and concerns." QoL elements include wealth,
employment, physical and mental health, education,
recreation and leisure time, social belonging, religious
beliefs, safety, security, and freedom [19,20]. QoL
encompasses globalization, healthcare, politics, and
employment [20]. This concept implies that life quality
is a subjective evaluation based on cultural, social, and
environmental circumstances. There is no correlation
between QoL and "health state,” "lifestyle,” "life
satisfaction,” or "mental condition” or "well-being."
Because the WHO concept of QoL focuses on the
"perceived" quality of life of respondents, it is not
intended to evaluate symptoms, illnesses, or conditions,
nor disability as objectively determined, but rather the
perceived effects of disease and health treatments on the
individual's QoL. The WHOQoL examines a person's
health perception, psychosocial standing, and other
aspects of life [21].

Theoretical background

Nursing is the science of restoring patients' lives as
quickly as feasible. This responsibility is fulfilled by the
implementation of the nursing philosophy, which is
discussed in several nursing theories. Patients with heart
failure were required to regularly use the training
activities in their social environment. Therefore, Orem's
self-care theory is one of the theories that exemplifies
the function of the nurse in the management of patients
who are unable of caring for themselves, even with
family support. When the patient or family cannot give
the essential care, there is a need for self-care that a
nurse can meet. The general theory is composed of
three interrelated theories are:

e  Theory of self-care,
e Theory of self-care deficit,
e  The theory of nursing systems.
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The researcher uses these sub-classes because of the
following:

1. The patients are required to manage their
health deviation requisites through regular
exercise training.

2. The nurse must act for or on behalf of another,
guiding and directing the patients, offering
physical or psychological support for patients,
developing and maintaining an environment
that encourages personal growth, and teaching,
in order to fulfill their duty in assisting the
patients.

3. The nurse needs to wuse the partially
compensatory system and the supportive-
educative system to help the patients maintain
their self-care behaviors.

These reasons illustrating the researcher's decision in
using this theory.

Application of the self-care theory

The application of the self-care theory is done through
nursing process. The researcher can follow the
following steps:

Assessment: through the assessment step, the researcher
assesses the patients for their demographic and clinical
data because this data affects the interventional
program. For patients with heart failure, demographics
such as age, gender, levels of education, occupation,
and economic status; and clinical data such as duration
of disease, type of heart failure, degree of physical
limitation, comorbidities, and heart failure-related
complications affect the selection of the type and degree
of intensity of the training exercises.

Nursing diagnosis: The nursing diagnosis is a clinical
decision about the actual or potential patient's responses
to health or illness. Nursing diagnosis necessitated the
use of synthesis and analysis skills. For patients with
heart failure, the following nursing diagnoses can be
formulated:

- Impaired physical performance due to inability to
carry out daily activities caused by dyspnea.

- Impaired QoL due to physical and psychological
problems associated with heart failure.

Planning and outcome identification: During the
planning step, the researcher uses the modifiable
exercises training to improve patients’ physical capacity
and their quality of life.

Implementation: During implementation step, the
researcher executes the intervention program
formulated in the planning step.

Evaluation: During the evaluation, the researcher
compares the patients' physical capacity and QoL after
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application of the exercises compared with what is
suspected outcomes which is formulated in the planning
step.

METHODS

This project is a combination of a focused literature
review and a thematic analysis of articles that highlight
the lived experience of insufficient QoL care for
individuals with HF. One of the authors searched the
Cumulative Index to Nursing and Allied Health
Literature, Medline, and PubMed for health-related
bibliographic  information. We were able to
simultaneously search all three databases for several
keyword combinations using the search function.
Combinations of HF and congestive heart failure
included exercise, training, and quality of life. Due to
the inability of the simultaneous search to include the
fourth database, Social Services Abstracts, a separate
search was run using the same key terms. In the second
phase, the citation results from the four databases were
integrated. The third phase consisted of a thorough
evaluation of writers and titles, as well as the removal
of non-English titles and merely commentary articles.
Additionally, we excluded papers published prior to
2008 in order to prioritize more recent research. Two of
the authors evaluated the abstracts of the citations that
resulted in the fourth phase and selected studies that
focused on the impact of HF care on the quality of life
as perceived by the patient. The inclusion or exclusion
of a journal from the social work literature was
determined by examining the names of the journals in
which these publications were published. After
completing the bibliographic database, the fifth and last
stage was to examine the full-text versions of the
publications in order to identify and compile themes
regarding the lived experience of HF that were evident
in the research results portions of each article. The
eligible articles are listed in Table 2.

RESULTS AND DISCUSSION

Heart failure is a terrible catastrophe that affects all
aspects of human existence. Patients' QoL is negatively
impacted by a range of health issues and consequences
caused by HF. The research of the influence of training
on the QoL of HF patients is an essential topic since
exercise training is utilized to improve the physical and
mental health of those patients. It enhances their
standard of living. In 2008, Bocalini et al. investigated
the effects of exercise training on the functional ability
and QoL of individuals with various types of heart
failure. They investigated 56 people with HF, which
were allocated into two groups (trained and untrained
groups). In comparison to the untrained group, their
results demonstrate that functional ability and QoL are
enhanced in the trained group following exercise
training [22].
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Table 2: Synthesis Matrix for Literature Review
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Author Name Title Year Design Conclusion
Bocalini et al. Physical exercise improves the functional | 2008 | Prospective, Guided and monitored physical exercise is safe and
2008 [22] capacity and quality of life in patients randomized, has the potential to improve functional capacity and
with heart failure controlled study | quality of life in heart failure patients with multiple
etiologies.
Piepoli, 2013 [23] Exercise training in chronic heart failure: | 2012 | Systematic Regular exercise training is associated with improved
mechanisms and therapies review of quality of life and survival in healthy individuals and
literature in cardiovascular disease patients.
Bahramnezhad, et Exercise and Quality of Life in Patients 2013 | Cross-sectional Results showed a positive effect of exercise on
al., 2013 [24] with Chronic Heart Failure study quality of life in patients with heart failure.
Chrysohoou etal., | High intensity, interval exercise improves | 2014 | Arandomized High intensity, systematic aerobic training,
2014 [9] quality of life of patients with chronic controlled trial could be strongly encouraged in CHF patients,
heart failure: a randomized controlled trial since it improves QoL, by favorably modifying their
fitness level.
Dehkordi and Far, Effect of Exercise Training on the Quality | 2015 | Quasi- Exercise program increases ejection fraction and
2015 [25] of Life and Echocardiography Parameter experimental quality of life in chronic heart failure patients,
of Systolic Function in Patients With study associated with management of disease by health
Chronic Heart Failure: a Randomized (Experimental team.
Trial and control
groups)
Nolte et al., 2015 Effects of exercise training on different | 2015 | Prospective, Structured supervised exercise training performed in
[26] quality of life dimensions in heart failure multicenter, HFpEF positively affects general health perceptions,
with preserved ejection fraction: the Ex- randomized, improves patients’ emotional status and social
DHF-P trial controlled trial dimensions of QoL, and reduces symptoms of
depression. ET should be considered for improving
QoL in patients with HFpEF.
Slimani et al., The Effects of Physical Training on | 2018 | Randomized The present meta-analysis showed that physical
2018 [27] Quality of Life, Aerobic Capacity, and controlled trials training has positive effects on QoL, aerobic capacity,
Cardiac Function in Older Patients With and cardiac function in older patients with HF.
Heart Failure: A Meta-Analysis
Taylor et al., 2019 | Impact of Exercise Rehabilitation on | 2019 | Systematic These results, based on an IPD meta-analysis of
[28] Exercise Capacity and Quality-of-Life in Review and randomized ftrials, confirm the benefit of EXCR on
Heart Failure Meta-analysis of | HRQoL and exercise capacity and support the Class |
Individual recommendation of current international clinical
Participant Data | guidelines that EXCR should be offered to all HF
(PRISMA-IPD) | patients.

Similarly, Piepoli (2012) focused on the effect of
exercise training on the QoL of patients with chronic
HF during the study. He did a review of the relevant
literature and discovered that training activities can be
employed as a rehabilitation technique for individuals
with chronic HF and have a positive impact on the QoL
of these patients [23]. In addition, in the field of non-
experimental research, Bahramnezhad et al. did a cross-
sectional study to examine the influence of exercise on
the QoL among 160 cases of medically stable patients
with chronic HF, who were allocated into two equal
groups (experimental and control groups). They were
engaged in exercise training for 30 minutes, three times
per week, for eight weeks (poly striding). The workouts
have not been performed for six months after eight
weeks. The results indicate that exercise had a good
influence on the QoL of the patients, but the lack of
continuity did not improve the patients' overall QoL
compared to their state prior to exercise [24]. In
addition, Chrysohoou et al. (2014) investigated whether
high-intensity interval exercise improves QoL in
patients with chronic HF in a randomized controlled
trial to evaluate the effect of high-intensity interval
exercise on QoL and depression status in patients with
chronic HF [9]. They mentioned the strength and
limitations of evaluating patients with systolic HF, as
the measurement of QoL is a very difficult task,
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especially among HF patients. Due to the wide
heterogeneity in clinical characteristics and origin of
HF, only patients suffering from ischemic heart disease
or dilated cardiomyopathy were enrolled (even with an
implanted defibrillator or cardiac resynchronization
system), while a few patients with severe chronic
obstructive pulmonary disease or sleep apnea were
included. They conclude that application of a combined
high-intensity interval exercise program in patients with
systolic HF of ischemic or idiopathic origin appears to
offer substantial beneficial effects on several
hemodynamic and clinical factors and particularly on
QoL markers, improving the ability to perform daily
activities, even in terminally ill patients, although the
beneficial effect was limited in elderly patients.
Dehkordi and Far (2015) investigated the effect of
exercise on the QoL of patients with HF from the
perspective of the diagnostic ECG procedure. They
studied the effect of exercise training on the QoL and
echocardiography parameter of systolic function in
patients with chronic HF in a randomized clinical trial
[25]. They perform the study on 66 male and female
patients with chronic HF who were randomly allocated
into two 33-person experimental and control groups.
The patients in the experimental group participated in
three exercise sessions each week for twenty-four
weeks. A QoL questionnaire and echocardiography
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were utilized to collect data. The data were analyzed
using a paired and independent t-test. In the
experimental group, left ventricular diameter (LV-ESD,
LV-EDD) and ejection percent were significantly
different at the end of the exercise program compared to
24 weeks later in the control group. Physical
performance, activity limitation following physical
issues, energy and weariness, social performance,
physical discomfort, and public health all differed
significantly between the two groups (P < 0.05 for all).
They suggest that exercise programs improve ejection
fraction and QoL in individuals with chronic HF, which
is connected with illness management by a healthcare
team. The QoL of patients involves numerous
dimensions  (physical, psychological, levels of
independence, social, and environmental dimensions).
Consequently, the study of these dimensions and the
influence of exercise on these dimensions is likewise a
crucial topic. In 2015, Nolte et al. investigated the
impact of exercise training on many parameters of QoL
in patients with maintained ejection fraction and HF.
They discovered that systematic, supervised exercise
training in HF with poor ejection fraction improves
patients' emotional status and social dimensions of
QoL, and lowers depressive symptoms, and consider
exercise training to improve QoL in patients with HF
with poor ejection fraction [26]. In a meta-analysis,
Slimani et al. (2018) examined the benefits of physical
exercise on the QoL, aerobic capacity, and cardiac
function of HF patients aged 65 and older. They
demonstrated that physical activity improves QolL,
aerobic capacity, and heart function in older individuals
with HF. When creating physical training programs to
enhance QoL and aerobic capacity in elderly patients
with heart failure, practitioners should consider both
training volume and manner [27]. Taylor et al. also
investigated the effect of exercise rehabilitation on
exercise capacity and QoL in HF. They support the
Class | recommendation of current international clinical
guidelines that exercise should be performed by all
patients with HF [28]. According to the studies cited
previously, exercising for 30 minutes three times per
week for eight weeks is an effective way to improve the
QoL of patients by increasing their functional capacity,
individual survival, ejection fraction, health perception,
emotional status, social status, aerobic capacity, and
heart functions [28]. In addition, exercise relieves the
symptoms of psychological disorders, particularly
depression [22-24,9,25-28]. Although exercise training
is useful in enhancing the QoL of patients, these effects
are depending on the intensity, nature, and duration of
the exercise regimen. The demographic and clinical
characteristics of the patients are also significant factors
that may affect the efficacy of these workouts.
Consequently, exercise training should be completed
consistently without interruption [24]. Moreover, high
intensity fitness training is contraindicated for elderly
patients [9]. Therefore, aerobic exercise is an alternate
training modality for the elderly to enhance their quality
of life [27].
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Conclusion

Patients with chronic heart failure caused by a variety
of etiologies can enhance their quality of life across all
dimensions by engaging in regular exercise for 30
minutes, three times per week, for eight weeks. These
exercise training programs must be modified according
to the age group and functional capabilities of the
patients.

Conflict of interests

Nothing declared by the authors.

Source of fund

No fund was received from external agencies.
Data sharing statement

N/A

REFERENCES

1. Yancy CW, Jessup M, Bozkurt B, Butler J, Casey DE, Drazner
MH, et al. 2013 ACCF/AHA guideline for the management of
heart failure: a report of the American College of Cardiology
Foundation/American Heart Association Task Force on Practice
Guidelines. J Am Coll Cardiol. 2013;62(16):e147-239. doi:
10.1161/CIR.0b013e31829e8776.

2. Benjamin EJ, Blaha MJ, Chiuve SE, Cushman M, Das SR, Deo R,
et al. Heart disease and stroke statistics-2017 update: A report
from the American Heart Association. Circulation.
2017;135(10):e146-e603. doi: 10.1161/CIR.0000000000000485.

3. Srisuk N, Cameron J, Ski C, Thompson D. Trial of a family-based
education program for heart failure patients in rural Thailand,
Cardiovasc Disord. 2014;14(1):173. doi: 10.1186/1471-2261-14-
173.

4. Kondamudi N, Haykowsky M, Forman DE, Berry JD, Pandey A.
Exercise training for prevention and treatment of heart failure.
Prog Cardiovasc Dis. 2017;60(1):115-120. doi:
10.1016/j.pcad.2017.07.001.

5. Chung CJ, Schulze PC. Exercise as a nonpharmacologic
intervention in patients with heart failure. Physician Sportsmed.
2011;39(4):37-43. doi: 10.3810/psm.2011.11.1937.

6. Ostman C, Jewiss D, Smart NA. The effect of exercise training
intensity on quality of life in heart failure patients: a systematic
review and meta-analysis. Cardiology. 2017;136(2):79-89. doi:
10.1159/000448088.

7. Chan E, Giallauria F, Vigorito C, Smart NA. Exercise training in
heart failure patients with preserved ejection fraction: a
systematic review and meta-analysis. Monaldi Arch Chest Dis.
2016;86(1-2). doi: 10.4081/monaldi.2016.759.

8. Evangelista LS, Cacciata M, Stromberg A, Dracup K. Dose-
response relationship between exercise intensity, mood states, and
quality of life in patients with heart failure. J Cardiovas Nurs.
2017;32(6):530. doi: 10.1097/JCN.0000000000000407.

9. Chrysohoou C, Tsitsinakis G, Vogiatzis I, Cherouveim E, Antoniou
C, Tsiantilas A, et al. High intensity, interval exercise improves
quality of life of patients with chronic heart failure: a randomized
controlled trial. QJIM. 2014;107(1):25-32. doi:
10.1093/gjmed/hct194.



Al-Hchaim et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Virani SS, Alonso A, Benjamin EJ, Bittencourt MS, Callaway
CW, Carson AP, et al. Heart Disease and Stroke Statistics-2020
Update: A Report from the American Heart Association.
Circulation. 2020;141(9):e139-e596. doi:
10.1161/CIR.0000000000000757.

Smeltzer S, Bare B, Hinkle J, Cheever K, et al. Medical Surgical
Nursing. Wolters Kluwer Health/Lippincott Williams & Wilkins.
12th ed., 2010, p.p. 755-770.

Batbold D. Addressing the hidden heart failure in Mongolia; a
proposal of heart failure patient education and disease
management program, Faculty of Georgia State University,
ATLANTA, 2013, p.p. 2-6.

Grossman S, Porth C. Porth’s Pathophysiology: Concepts of
Altered Health States, Lippincott Williams & Wilkins, 9th
edition, 2014, p.p. 867-872.

Williams L, Hopper P, (eds.), Understanding Medical Surgical
Nursing, (5" ed.), F.A. Davis Company, U.S.A., 2015, p.p. 522-
529.

McMurray JJ, Adamopoulos S, Anker SD, Auricchio A, Bo'hm
M, Dickstein K, et al. ESC guidelines for the diagnosis and
treatment of acute and chronic heart failure 2012: The Task Force
for the Diagnosis and Treatment of Acute and Chronic Heart
Failure 2012 of the European Society of Cardiology. Eur J Heart
Failu. 2012;33:1787-1847. doi: 10.1093/eurheartj/ehs104.

Richmond S. Exploring nurses' knowledge about heart failure
before and after the implementation of a heart failure education
program. Rhode Island College, 2014, p.p. 20-24.

Pérez A. Exercise as the cornerstone of cardiovascular prevention.
Revis Espafiola de Cardiol. 2008;61(5):514-528.

Standfuss C. Nurses' knowledge of heart failure education topics
at a Regional Midwestern Hospital, Minnesota State University,
Mankato, 2012, p. 27.

Barcaccia B, Esposito G, Matarese M, Bertolaso M, Elvira M, De
Marinis MG. Defining quality of life: A wild-goose
chase? Europe’s J  Psychol. 2013;9(1):185-203. doi:
10.5964/ejop.v9i1.484.

121

21

22.

23.

24,

25.

26.

27.

28.

Exercise and QoL in HF patients

WHO. QOL: Measuring Quality of Life. World Health
Organization. Retrieved 22 May 2020.
(https://www.who.int/healthinfo/survey/whoqol-qualityoflife/
en/).

WHO. (2012). Programme on mental health: WHOQOL user
manual (No. WHO/HIS/HSI Rev. 2012.03). World Health
Organization.

Bocalini DS, Santos LD, Serra AJ. Physical exercise improves the
functional capacity and quality of life in patients with heart
failure. Clinics. 2008;63(4):437-442. doi: 10.1590/s1807-
59322008000400005.

Piepoli MF. Exercise training in chronic heart failure: mechanisms
and therapies. Netherlands Heart J. 2013;21(2):85-90. doi:
10.1007/s12471-012-0367-6.

Bahramnezhad F, Noughashi AAA, Afshar PF, Marandi S.
Exercise and quality of life in patients with chronic heart failure.
Galen Med J. 2013;2(2):49-53. doi: 10.31661/gmj.v2i2.30.

Dehkordi AH, Far AK. Effect of exercise training on the quality
of life and echocardiography parameter of systolic function in
patients with chronic heart failure: a randomized trial. Asian J
Sports Med. 2015;6(1). doi: 10.5812/asjsm.22643.

Nolte K, Herrmann-Lingen C, Wachter R, Gelbrich G, Diingen
HD, Duvinage A, et al. Effects of exercise training on different
quality of life dimensions in heart failure with preserved ejection
fraction: The EX-DHF-P trial. Eur J Prevent Cardiol.
2015;22(5):582-593. doi: 10.1177/2047487314526071.

Slima M, Ramirez-Campillo R, Paravlic A, Hayes LD, Bragazzi
NL, Sellami M. The effects of physical training on quality of life,
aerobic capacity, and cardiac function in older patients with heart
failure: A meta-analysis. Frontiers Physiol. 2018;9:1564. doi:
10.3389/fphys.2018.01564.

Taylor RS, Walker S, Smart NA, Piepoli MF, Warren FC, Ciani
O, et al. Impact of exercise rehabilitation on exercise capacity and
quality-of-life in heart failure: Individual participant meta-
analysis. J Am Coll Cardiol. 2019;73(12):1430-1443. doi:
10.1016/j.jacc.2018.12.072.



