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5.1 Introduction

Despite advances in treatment leading to prolongation of survival, chronic heart fail-
ure (CHF) remains the primary cause of death among individuals with cardiovas-
cular diseases (CVDs) [1]. Heart failure is associated with heavy symptom burden,
frequent admission into hospital, and high mortality. The incidence of CHF increas-
es with age, and the prognosis is similar to the prevalence of mortality seen in cer-
tain malignant neoplasms [2]. Data from the West Midlands Regional Cancer Reg-
istry in the UK found that the 1-year survival of CHF patients was worse than that
of patients with cancers of the breast, prostate gland, or bladder [3].

Symptomatic heart failure negatively influences the quality of life (QoL) of sub-
jects by restricting various spheres of activity and social role functioning. Individu-
als with heart failure usually experience high levels of physical, functional and emo-
tional distress, and their health-related quality of life (HRQoL) cannot be normalized
even with optimal treatment [4, 5]. The QoL of patients with heart failure and their
partners is poor compared with: (i) their age-matched peers from the general popula-
tion; (ii) patients suffering from other chronic diseases. Moreover, depression is a strong
determinant of the QoL of CHF patients [6]. It has been demonstrated that male pa-
tients complain about significant fatigue, a lack of energy, and a resigned demeanor
[7]. Conversely, women are characterized by increased perception of all the negative
symptoms of CHF: they lose trust in themselves, worry, and feel a heightened sense
of anxiety [8]. These attitudes add to an increased dependence on their surroundings
and negatively affect family life [9]. The psychological state of subjects, independent
of the symptoms of CHF, leads to more frequent and extended hospitalization.
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In recent years, interest has focused on the HRQoL of CHF patients, which has
since become an important endpoint in assessing the effects of different treatment
options. However, when using the concept of HRQoL, one should be mindful that
it does not equate to “health status”. Current health status is one of the determi-
nants of HRQoL but, in actuality, it is a concept used to consider only a clinical
understanding of health. A physician is interested initially in the changes to the bio-
chemical and physiologic parameters under treatment. However, patients are more
interested in alleviating symptoms, improving everyday functioning, and fulfilling
their social roles. For patients, QoL (e.g., symptoms and the impact of their illness
on social, emotional and occupational functioning) may be as important as longevi-
ty [10]. Because it offers information concerning the patient’s experience of treat-
ment, measuring HRQoL is a useful and significant expansion of traditional, clin-
ical medicine, which measures health status based on the results of physical exam-
ination or laboratory results [11].

HRQoL is also a valuable prognostic indicator. For patients in the same CHF
functional class (for example, a class set by the New York Heart Association (NY-
HA)), those with low HRQoL are characterized by a significantly greater risk of
hospitalization related to their underlying disease, including a higher risk of mor-
tality [12]. Rodriguez-Artalejo et al. [13] found that poor HRQoL in patients first
hospitalized for heart failure measured using physical, psychological, and gener-
al health dimensions was associated with a 63-75% higher risk of rehospitaliza-
tion and mortality within 6 months. Thus, treatment and care should focus not on-
ly on the physical symptoms of heart failure, but also on a multidisciplinary care
approach involving optimizing medical therapy, symptom management, education,
and the interventions known to improve QoL.

The main symptoms of CHF restricting everyday activity and leading to decreased
HRQoL include dyspnea, fatigue, weakness, limited exercise tolerance, drowsiness,
and peripheral edema. The HRQoL of CHF patients is significantly worse compared
with that of healthy individuals or even those suffering from other chronic diseases
(e.g., hypertension, diabetes mellitus (DM)), atrial fibrillation, angina, post-myocar-
dial infarction, or chronic obstructive pulmonary disease (COPD)) [4, 14]. CHF pa-
tients suffer from limited exercise tolerance, which inhibits an active lifestyle. How-
ever, it has long been observed that evaluation of traditional clinical endpoints (e.g.,
physician-rated exercise tolerance, left ventricular ejection fraction, concentration
of N-terminal prohormone of brain natriuretic peptide (NT-proBNP) in blood)
correlate poorly (if at all) with the degree of everyday activity and general well-
being of CHF patients [6] who, in similar stages of clinical advancement, function
and react differently in various, everyday life situations. HRQoL could be (and usu-
ally is) impaired in heart-failure patients with preserved and reduced left ventric-
ular ejection fraction (LVEF) [15].

Personal relationships, nutrition, sexual activity, and the ability to work are re-
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stricted in heart-failure patients and coalesce with an increasing dependency up-
on others. HRQoL is determined not by the fact that these problems and difficul-
ties are present, but by the manner in which they are dealt with, experienced, and
how the patient responds to these events. Differences in how patients interpret their
situation during the course of illness may lead to reductions in everyday function-
ing and social relationships, resulting in constrained social support. Conversely,
the inability of family and one’s surroundings to accommodate the illness-relat-
ed needs of a close individual (i.e., ineffective support) leads to restrictions placed
on contact with the patient, further decreasing HRQoL. The partners of CHF pa-
tients have also been found to report decreased HRQoL [16]. A worsening health
status reminds the patient of impending death, leading to worsened psychosocial
health (i.e., depression, increased anxiety and sleep disturbances) [6]. HRQoL there-
fore remains a significant problem for CHF patients and their families. “Objec-
tive health status”, in the traditional, medical sense of the term, constitutes only
a part of this problem.

5.2 Measuring HRQol in Subjects with CHF

Measuring QoL (including measurements in CHF patients) is usually realized by
the use of two types of questionnaire: generic and specific. Their application is meant
to illustrate and describe the consequences of illness from the patient’s perspec-
tive. The generic instruments most often used in heart-failure patients are the Psy-
chological General Wellbeing (PGWB) Index, the Life Satisfaction Questionnaire,
the Nottingham Health Profile (NHP), the Sickness Impact Profile (SIP) and the
Short Form Health Survey 36 (SF-36) (see Appendix). Several specific question-
naires can also be applied to CHF patients. These can be used to measure HRQoL
or measure selected dimensions of QoL (Table 5.1).

Specific questionnaires are usually less broad than the generic questionnaires,
and allow for better understanding of how treatment influences a specific prob-
lem, such as symptoms, physical activity, and sexual dysfunction. The specific ques-
tionnaires most often used in CHF patients are the Quality of Life in Severe Heart
Failure Questionnaire (QLQ-SHF), the Chronic Heart Failure Questionnaire
(CHFQ), the Kansas City Cardiomyopathy Questionnaire (KCCQ), the Left Ven-
tricular Dysfunction Questionnaire (LVD-36), the Minnesota Living with Heart
Failure Questionnaire (MLHF), and the European Heart Failure Self-Care Behav-
ior Scale [17, 18]. These questionnaires have good psychometric properties (va-
lidity and sensitivity to change), though in patients suffering from CHF current
evidence would primarily support the use of the MLHF, followed by the KCCQ
and CHFQ.

The MLHF has been applied in research such as the Studies of Left Ventricular
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Table 5.1 Questionnaires used to measure health-related quality of life in subjects with chronic

heart failure (see Appendix)

Generic

Chronic heart
failure-specific
or targeted

Domain
or factor-specific

Short Form Health Survey 36
(SF-36)

Minnesota Living with
Heart Failure (MLHF)

Hospital Anxiety Depression
Scale (HADS)

Sickness Impact Profile
(SIP)

Chronic Heart Failure
Questionnaire (CHFQ)

Duke Activity Status Index
(DASI)

Dortmund COOP Scale
(COO0OP)

QoL in Severe Heart Failure
Questionnaire (QLQ-SHF)

Reitan Trail-making Test

EuroQoL 5D (EQ-5D)

Subjective Symptoms
Assessment Profile (SSA-P)

Six-minute Walking Test
(6MWT)

Nottingham Health Profile
(NHP)

Heart Failure Functional
Status Inventory (HFFSI)

Katz Index of Activities
of Daily Living (KIAD)

Psychological General
Wellbeing Index (PGWB)

MacNew Questionnaire
(MacNew)

International Index of Erectile
Dysfunction (IIEF-5)

Quality of Life Index (QLI)

European Heart Failure
Self-Care Behaviour Scale

Profiles of Mood States
(POMS)

The Self Assessment

QoL in Severe

of Global Wellbeing Heart Failure Questionnaire
(SAGWB) (QLQ-SHF)

WHO Quality of Life Kansas City Cardiomyopathy
Questionnaire (WHOQoL)  Questionnaire (KCCQ)
Cantril Ladder of Life Left Ventricular Dysfunction
(CLL) Questionnaire (LVD-36)

Dysfunction, Vasodilator-Heart Failure Trials (V-HeFT II and III), and to measure
the results of using different beta-blockers in the treatment of heart failure. A ran-
domized study comparing the influence of digoxin and placebo on HRQoL was done
using the CHFQ. Also, the QLQ-SHF was used in various studies examining how
the course of CHF is influenced by the use of angiotensin-converting enzyme in-
hibitors (ACEIs). Further discussion is required regarding the use of specific ques-
tionnaires applied in the measurement of HRQoL in patients with heart failure (see
Appendix).

5.2.1 QLQ-SHF

QLQ-SHF comprises 26 Likert-type questions used to measure quantitatively
physical activity as well as an analogous scale to measure life satisfaction and
social/emotional factors. The higher the point score, the more negatively affected
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is HRQoL. QLQ-SHF has been used in several clinical studies, and its validity has
been determined in comparative studies with other questionnaires (e.g., SIP). The
validity of the QLQ-SHF is sufficient for the dimensions of physical symptoms and
life satisfaction. However, this validity is decreased for somatic complaints and phys-
ical activity.

Studies have shown that the QLQ-SHF is moderately sensitive to small changes
in the QoL of CHF patients. However, further study is required because it is not
known if this questionnaire can be used to differentiate between patients in terms
of CHF severity (see Appendix).

5.2.2 CHFQ

CHFQ contains 20 questions which can be applied in an interview with trained per-
sonnel. It can be used to differentiate between three problem categories: dyspnea,
fatigue, and emotional functioning. A higher score denotes higher HRQoL. CHFQ
is highly sensitive to changes in the degree of severity of the main CHF symptoms
(i.e., dyspnea and fatigue). Therefore, CHFQ is used in patients at varying levels
of CHF advancement (see Appendix).

5.2.3 MLHF

MLHF was developed for CHF patients to measure how such patients interpret the
influence of CHF on their exercise tolerance, socioeconomic functioning, and psy-
chological status (see Appendix). Patients answer 21 questions using a six-level,
Likert-type scale, earning 0-5 points for each answer. One can measure the dimen-
sions of physical and emotional functioning separately. MLHF is short, easy to use,
and understandable by patients. It can be administered as a survey and complete-
ly independently by patients in their homes or in the physician’s office. MLHF has
satisfactory validity compared with other scales measuring the influence of CHF
on the HRQoL of patients [19].

It can be used to differentiate between subjects with and without symptomatic
left ventricular dysfunction (LVD) (i.e., NYHA classes I and II) but it poorly dif-
ferentiates between advanced stages of symptomatic CHF. Thers are reservations
as to whether MLHF can also be used to differentiate between symptoms of heart
failure from similar symptoms in other diseases [20]. MLHF is usually employed
to measure heart-related QoL in CHF patients, but it is a specific questionnaire
that is meant to be used in clinical studies to measure the influence of pharma-
cotherapy or other interventions on HRQoL. It does not ensure a full measure of
HRQoL [20].
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53 Clinical Factors and the HRQoL of CHF Patients

Burdensome symptoms reported by 20-75% of heart-failure patients include dys-
pnea, fatigue, pain, peripheral edema, and lack of appetite. Beyond these typical
symptoms of failing health, < 70% of CHF patients experience anxiety and 50%
report depressive symptoms, excessive stress, and cognitive dysfunction (i.e., dif-
ficulty with concentration). Approximately 50% of patients also experience dry
mouth, trouble with taste sensations, excessive sweating, palpitations, and consti-
pation [21].

Dyspnea and fatigue are the basic symptoms reported by CHF patients. Patients
also complain about sleep disturbances, described by them as “even worse and
more burdensome” than dyspnea [21], leading to even greater fatigue and negative
influences on HRQoL [22]. A significant percentage of CHF patients report aggra-
vated sleep disturbances, especially insomnia. These disturbances are associated di-
rectly not only with fatigue, but also the frequent occurrence of depression and poor
HRQoL [22]. It seems that CHF patients who report chronic fatigue along with tired-
ness during the day should also be evaluated carefully for sleep disturbances [23].

Worse HRQoL has been linked to a younger age of the CHF patient, greater sever-
ity of symptoms, and to a greater number of restrictions on physical activity result-
ing from CHF [21]. Decreasing the severity or eliminating the symptoms of CHF
leads to an improved ability to engage in normal activity and may positively influ-
ence HRQoL. Most CHF patients know that their illness is related to reduced
longevity, which leads to additional stress.

Female CHF patients are characterized by having lower HRQoL than men [24].
Their HRQoL is also lower than that of women who have experienced a myocar-
dial infarction (MI) or in those with other chronic diseases, such as DM, Parkin-
son’s disease, or COPD [25]. Compared with men, the HRQoL of female CHF pa-
tients is most affected in the dimensions of: sleep; symptoms; the energy that they
have every day; physical and psychological functioning; and self-rated health. Im-
provement in HRQoL after hospitalization due to CHF is also lower in women than
in men.

Not all studies confirm the decreased HRQoL of women with heart failure. Com-
pared with women, some authors observe decreased HRQoL in male subjects with
heart failure, especially in older age groups [4, 26]. However, these differences dis-
appeared after adjusting for the NYHA classification system, ejection fraction, and
age. When explaining differences in the HRQoL of male and female subjects with
CHEF, the different ways in which the sexes perceive the influence of their disease on
everyday functioning must be stated. Men tend to focus most of their attention on
the restrictions their disease places on physical functioning. Conversely, women
tend to focus their attention on the negative affects of their disease on emotional, fam-
ily and social functioning. Women with poor social support, who live alone, and who



5 Quality of Life in Patients with Chronic Heart Failure 67

have a pessimistic personality are characterized by especially lower HRQoL [27].

Congestive heart failure is one of the diseases that affects HRQoL most nega-
tively, in which older (compared with younger) patients seem to report higher lev-
els of QoL [22, 24, 26]. This difference is based primarily on the varied way in which
health and illness is interpreted at different ages. Younger individuals are affected
more greatly by the restrictions placed on them by their illness, even if this involves
only their family and professional activities. Sexual dysfunction constitutes an of-
ten encountered problem in male CHF patients. This involves loss of libido and an
increased incidence of erectile dysfunction [28].

Ejection fraction does not correlate significantly with HRQoL in CHF patients.
Austin et al. reported that, at 8 years follow-up in patients living with heart fail-
ure, HRQoL scores were similar regardless of systolic function (i.e., the KCCQ
scores were not different in the survivors with preserved and reduced ejection
fraction ) [29]. Recently, Hoekstra et al. confirmed that QoL measured with gener-
ic and diseases-specific questionnaires was impaired by similar amounts in CHF
patients with preserved ejection fraction as in CHF patients with reduced ejection
fraction [15].

5.4 Influence of Treatment for Heart Failure on HRQoL

Studies have shown that pharmacological and non-pharmacological (e.g., restrict-
ing intake of salt and fluids) treatment options may positively influence the HRQoL
of CHF patients (though this effect is not appreciable). In patients with symptomatic
left ventricular dysfunction, certain ACEISs, beta-blockers (especially carvedilol) [30],
and diuretics yield only a modest advantage over placebo in terms of improving
HRQoL. In this respect, differences exist within groups of particular drugs. For ex-
ample, compared with placebo, one study did not find rampril to significantly im-
prove the HRQoL of patients treated for moderately advanced CHF.

Certain angiotensin-II receptor antagonists called sartans are characterized by
their positive influence on the HRQoL of subjects with heart failure as measured
using the McMaster questionnaire. The recently published results of the Candesar-
tan in Heart Failure (CHARM) study [31] reported that, after 26 months, the ad-
dition of candesartan to current CHF treatment led to significant improvement in
HRQoL. Moreover, the Valsartan Heart Failure Trial (Val-HeFT) found that adding
valsartan to an ACEI regimen that did not include beta-blockers led to improve-
ment in HRQoL if measured using MLHF [32]. Both studies suggested that, from
the viewpoint of patient QoL, sartans may be used in CHF patients already being
treated with ACEISs, or even before beginning treatment with beta-blockers.

However, not all studies have confirmed the additional benefits of sartan use on
the HRQoL of heart-failure patients. The Losartan Heart Failure Survival Study
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(ELITE II) measured HRQoL in CHF patients treated with losartan. It found that
losartan did not have an advantage over captopril in terms of influencing the QoL
of patients in NYHA classes II-1V and decreased left ventricular ejection fraction.
The Replacement of Angiotensin Converting Enzyme Inhibition (REPLACE) study
also did not find changes to the HRQoL of patients with heart failure treated with
telmisartan compared with those treated with enalapril if measured using MLHF [33].

The dimensions most sensitive to pharmacological therapy include the symp-
toms of CHF and exercise tolerance. Changes to HRQoL influenced by pharma-
cological treatment are minimal or absent after the administration of drugs that are
similar in their clinical effects and side effects. For example, of 10 studies exam-
ining the influence of beta-blockers on the HRQoL of patients with heart failure,
only 3 reported improvement [34]. A study by Baxter et al. [35] found only mod-
est improvement in general QoL and decreased severity of depression and anxiety
if bisoprolol was used in CHF patients aged > 70 years. Also, as part of a prospec-
tive study, a direct comparison of carvedilol and metoprolol found that they influ-
enced the HRQoL of CHF patients in a similar way, despite certain hemodynam-
ic differences favoring carvedilol [36]. Even with the use of new-generation beta-
blockers (e.g., carvedilol, nebivolol), heart failure inevitably decreases the longevi-
ty and wellbeing of patients [37, 38].

Several drugs used to treat subjects with heart failure can reduce heart rate
(HR), but their effects on symptoms are diverse and can be undesirable. Results
from the Systolic Heart Failure Treatment with the If Inhibitor Ivabradine Trial
(SHIFT) showed that HR reduction with ivabradine in CHF patients reduced car-
diovascular mortality or hospital admissions for worsening heart failure. In addi-
tion, there was an improvement in NYHA class and in patient-reported QoL meas-
ured using the KCCQ [39]. HRQoL at follow-up was better preserved in the ivabra-
dine group compared with placebo (ivabradine reduced HR by 10 bpm versus
placebo). This study suggested that the ivabradine-associated reduction in CHF sever-
ity (as reflected by a reduced number of hospital admissions and improved NY-
HA functional class) also translated into a favorable impact on HRQoL. In con-
trast, treatment with beta-blockers (which were associated with similar HR reduc-
tion and reduction in CHF mortality) did not result in improved HRQoL, as report-
ed in a meta-analysis by Dobre et al. [40].

Volterrani et al. found in the Effect of Carvedilol, Ivabradine or their Combina-
tion on Exercise Capacity in Patients with Heart Failure (CARVIVA HF) Trial that
patients with heart failure treated with a maximal dose of ACEI who then received
ivabradine or ivabradine plus carvedilol had better QoL than patients treated only
with carvedilol. HR in this relatively small study (n = 121) was reduced in all three
groups, but to a graeter extent by the combination [41]. The studies described above
suggest that ivabradine alone or in combination with some beta-blockers may be
effective in improving exercise tolerance and QoL in CHF patients.
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How non-pharmacologic interventions influence HRQoL is even less conclusive.
The results of recently published studies concerning different treatment options,
beginning from basic nursing and ending with nasal continuous positive airway pres-
sure (NCPAP), noted only a small positive influence of these interventions on the
HRQoL of CHF patients. Patient education and regular support from nursing per-
sonnel seems to improve the HRQoL of patients at various stages of advanced heart
failure [42].

Another problem in CHF patients is anemia, which is caused mainly by iron
deficiency. Anemia is a strong risk factor for increased mortality in patients with
CVDs (including CHF) and may be considered to be the biological background for
one frequently reported complaint: chronic fatigue. Conversely, some CHF patients
have iron deficiency without anemia. Beyond erythropoesis, iron is involved in many
biological processes crucial for the maintenance of homeostasis. Its deficiency may
impair the aerobic and oxidative metabolism of cells, leading to limitation in ex-
ercise capacity, decreased wellbeing and a poor prognosis in CHF patients [43].
The Ferinject Assessment in Patients with Iron Deficiency and Chronic Heart Fail-
ure (FAIR-HF) Trial [44] demonstrated that intravenous administration of ferric car-
boxymaltose in patients with CHF and iron deficiency with and without anemia could
improve exercise performance and QoL in =50% of these patients as compared with
28% patients receiving placebo.

5.5 Influence of Physical Exercise on the HRQoL
of CHF Patients

There is a direct relationship between CHF and worsened exercise tolerance result-
ing from a lack of physical training. Exercise improves the HRQoL of patients through
benefits to their general physical condition and the possibility of independent func-
tioning. The first randomized clinical study measuring the influence of physical train-
ing on patients with chronic CHF found that subjects, in general, felt better, more
self-reliant, and had better control over their lives through participation in every-
day activities with greater independence and less awareness of their illness [45].
Physical training in patients with heart failure usually involves the use of large
muscle groups as well as strength exercises in small (i.e., peripheral) muscle
groups. Training of large muscle groups consists of walking, step training, and er-
gometer cycling. Strength training in small muscle groups comprises exercises us-
ing arms or legs while sitting or lying down. It was recently observed that concen-
trated leg exercises (i.e., physical training of knee muscles), carried out over 8 weeks,
led, in general, to improved exercise tolerance and improved HRQoL. This improve-
ment was greater in the group training both legs as opposed to the group training
only one leg. Therefore, the HRQoL of patients may (at least in part) be dependent
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upon the type of exercises done. Tyni-Lenne, et al. [46] conducted a study direct-
ly comparing changes in HRQoL resulting from the strength training of small
muscle groups and ergometer cycling for large muscle groups. Improvement in
HRQoL was noted only in patients who underwent small-muscle training of the low-
er limbs. This finding suggested that such training may be beneficial for subjects
with more advanced CHF who are not very physically active, and that training small-
muscle groups may correct the negative changes which occur in the peripheral mus-
cles of CHF patients.

Studies examining the HRQoL of CHF patients subjected to physical training usu-
ally involve small patient groups who are typically middle-aged and therefore not
representative of all patients with heart failure. Nevertheless, the vast majority of
studies reported significant recovery in different dimensions of HRQoL in male and
female subjects with CHF. Improving the HRQoL of heart-failure patients under-
going physical training is one of the most elusive elements of clinical improvement.
Progress is associated with enhanced exercise tolerance, decreased fatigue and dys-
pnea, and an expansion in the everyday activity of patients (including an emotion-
al dimension) [47]. Gradually increasing the resistance of weekly ergometer cycling
is safe for CHF patients, and significantly develops their HRQoL as well as oxygen
consumption, more so than training at a constant level of resistance [48]. Another
study confirmed that gradually increasing the intensity of physical training im-
proved HRQoL more so than less intensive training [49]. However, the long-term
effects of such training on HRQoL remain to be determined; one study found a re-
turn to pre-training HRQoL levels 6 months after halting the exercise regimen [47].

Based on the studies mentioned above, supervised physical training of varied
intensity may be advantageous for individuals with stable CHF in whom signifi-
cant improvement in HRQoL occurs regardless of NYHA class or LVEF [45]. Phys-
ical training in older patients with exacerbated CHF symptoms leads to less im-
provement in HRQoL than in younger patients [50].

5.6 Conclusions

In CHF patients, HRQoL is worse than in patients suffering from other chronic dis-
eases. Heart failure is associated with a heavy symptom burden, frequent hospital-
ization and high mortality. Many CHF patients are conscious of the fact that their
illness is related to decreased longevity, which leads to added stress. They also suf-
fer from chronic fatigue, depression, anxiety and sleep disturbances. QoL meas-
ured using appropriate questionnaires is also impaired in CHF patients with pre-
served ejection fraction as it is in those with reduced ejection fraction. However,
contemporary pharmacotherapy, based mainly on ACEIs, sartans and beta-block-
ers, has a small (but beneficial) influence on symptoms and HRQoL. Moreover,
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patient education, support from nursing personnel, and regular physical training seem
to improve the HRQoL of patients at various stages of heart failure.
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