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Preface

This book provides a unique overview of quality of life (QoL) in cardiovascular
medicine. It provides much information on QoL: in hypertension; in coronary
artery disease and its treatment (with drugs and interventions); in heart failure; if
there are disturbances in cardiac rhythm; if implantable cardiac devices are
employed; in post-stroke patients. Thus, the book is useful for the practising physi-
cian, cardiac surgeon or stroke physician. Moreover, it is an invaluable resource for
anyone considering research in these areas. In addition, the Appendix provides
appreciable detail and full citations on generic and disease-specific QoL question-
naires.

We hope and expect that the book will help researchers to move forward in the
scientific areas detailed above. There isout of necessary, an element of repetition,
but we hope this is not excessive and helps to reinforce many important points.

The first chapter by Beata Tobiasz-Adamczyk sets the theoretical framework for
QoL. She emphasizes that we limit the discussion of QoL to health-related Quality-
of-Life (HRQoL), and that measures of QoL must reflect the views of patients
rather than their carers. She predicts that HRQoL measures will be applied univer-
sally despite conceptual difficulties and theoretical uncertainties.

The second chapter, by Marek Klocek and Kalina Kawecka-Jaszcz, considers
HRQoL in subjects with hypertension. They emphasize that QoL measures,
although considered to be “soft” endpoints compared with biochemical or physical
measures, must be scientifically determined, valid, repeatable, and provide quanti-
tative data. The problem with reduced HRQoL in hypertension is that it may arise
from: the disease; telling patients that they have hypertension (thereby engendering
anxiety and adoption of a sick role); poor control of blood pressure despite treat-
ment. The authors state that women are more likely to report impaired HRQoL than
men, and discuss the HRQoL on different anti-hypertensive treatments.

The third chapter is by the same authors and considers coronary artery disease
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(CAD). Very interestingly, in this condition (and probably other conditions) a poor
measure of HRQoL predicts poor survival for reasons that have yet to be deter-
mined. Allowance for the severity of coronary heart disease, other co-morbidities,
as well as psychological and demographic factors do not destroy this relationship.
Factors improving HRQoL in CAD include a positive affect, rehabilitation, surgery
for CAD, percutaneous intervention, and drug treatment. HRQoL in this condition
is reduced by coronary pain, lack of social support, depression, and cognitive dys-
function (the latter being more common than expected in CAD). In young survivors
with CAD, HRQoL is equivalent to the reduced QoL of the general population that
is 20 years older.

Leszek Bryniarski and Marek Klocek, in the fourth chapter, discuss HRQoL in
patients after percutaneous coronary intervention (PCI). They provide more detail
on the effects of PCI and coronary artery bypass grafting (CABG) on HRQoL. PCI
has been associated with better HRQoL than medical treatment over a 6—24-month
period, but not after 36 months. This appears to be especially true in those aged
> 80 years. There is evidence that HRQoL is improved with CABG rather than PCI,
especially in men. “Off-pump” CABG improves HRQoL immediately after the pro-
cedure compared with conventional CABG, but long-term HRQoL appears to be
identical in both procedures. The authors also discuss the use of bare-metal and
drug-eluting stents as well as their use in acute coronary syndrome in the very eld-
erly.

The fifth chapter is on HRQoL in heart failure (HF) and is written by Marek
Klocek and Danuta Czarnecka. HRQoL is particularly poor in patients with HF.
This is especially true if the individual: is young; is female; has a large burden of
symptoms and severe restrictions on physical activity; has concomitant diseases: is
under considerable stress. Interestingly, HRQoL in HF is not closely associated
with ejection fraction. Beta-blockers do not improve HRQoL in HF, but sartans and
ivabradine may do so, as may increased nursing support, intravenous administration
of iron, and exercise.

The chapter on HRQoL with disturbances in cardiac rhythm is written by
Bogumita Bacior and Katarzyna Styczkiewicz. HRQoL in atrial fibrillation (AF) is
dependent upon whether or not the condition is symptomatic and whether it is per-
manent rather than paroxysmal (the latter probably being associated with a less
good HRQoL). There appears to be no evidence that electrical cardioversion
improves HRQoL although radiofrequency ablation with subsequent pacing may
do so, as may surgical treatment. In supraventricular tachycardia, ablation appears
to be superior to pharmacotherapy for improving HRQoL. In vasovagal syncope,
HRQoL is reduced but no drug therapy has yet to be shown to improve this situa-
tion.

Bogumita Bacior and Magdalena Loster co-author the seventh chapter: HRQoL
with implantable cardiac devices. A pacemaker improves HRQoL, and dual pacing
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may prove to be better than ventricular pacing. Pacemakers with a rate-response
function reduce symptoms, and cardiac resynchronization therapy reduces mortal-
ity in HF and improves HRQoL (especially in those with severe HF symptoms).
Implantable cardioverter-defibrillators reduce HRQoL during the first 6 months,
often due to anxiety and especially if the device discharges. After this period,
HRQoL does not appear to be high and, on average, is similar to that seen for amio-
darone.

The last chapter, on HRQoL after stroke, is written by Marek Klocek. In this
condition, HRQoL is dependent upon the degree of disability, psychological state
(especially depression), cognitive functioning, communication difficulties and,
most importantly, the level of independence. The QoL of carers is also reduced.
When considering HRQoL after stroke, attention must be paid to fatigue and to pain
(especially in paralyzed limbs), and to the effects of treatment (such as use of anti-
coagulants). Marek Klocek also provides a very useful table of HRQoL in various
conditions. He concludes with an extensive and very useful Appendix on available
questionnaires.

Christopher J. Bulpitt
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The Genesis of Health: Evolution 1
of the Concept of Health-Related
Quality of Life

Beata Tobiasz-Adamczyk

1.1 Definition

Quality of life (QoL) was first introduced as a concept in medicine in the 1970s. In
the 35 years that followed, it saw unparalleled growth, confirmed by numerous stud-
ies and scientific publications devoted to measuring QoL in different groups of pa-
tients subjected to specific medical interventions.

As applied to medicine, QoL arose from the social sciences. It was in this context
that the term “health-related quality of life” (HRQoL) was developed to signify the
QoL of an individual which resulted from his/her health status, experience of disease,
and process of natural aging. The scope of this term points to various meanings in a
medical perspective, and results in the need to reference different theoretical concepts
and definitions which may be applied to specific medical specialties [1-5].

There has been a surge of interest in measuring HRQoL in patients diagnosed with
various illnesses. Along with the expansion of medicine beyond purely traditional ap-
proaches, the results of treatment based only on biological criteria have become in-
adequate. Nowadays, clinical studies focusing on the effects of chronic disease more
often go beyond biological measurements of health. Instead, clinical studies have a
multidimensional approach in which special attention is paid to the emotional expe-
riences, wellbeing, and potential for everyday functioning of patients [6]. In other
words, attention is now also focused on the indicators of health that reflect the pa-
tient’s ability to function in different areas of life [7—13].

Therefore, measuring QoL has gained special significance in reference to the long-
term medical care of chronically ill individuals. It is also considered relevant if a re-
turn to health is only temporary and incomplete. As a result of the development or
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progression of illness, symptoms may be exacerbated to an irreversible point where
the patient might be a candidate only for palliative care [14].

According to Bowling [15], QoL serves as the endpoint of any measurement con-
cerning the quality of medical services. It gives a subjective measure of health sta-
tus from the perspective of the patient, and indicates the degree of his/her satisfac-
tion with treatment or the results of treatment.

Presently, several researchers refer to QoL according to the definition developed
by the World Health Organization Quality of Life (WHOQOL) Group. According to
this definition, QoL is “the individual’s perception of their position in life in the con-
text of their culture and value systems in which they live and in relation to their per-
sonal goals, expectations, standards and concerns” [16]. In this context, QoL denotes
a complex measurement of the health status of an individual. This measurement is
inclusive of: physical health; emotional state; independence in life; level of depend-
ence on one’s environment; relationship with one’s surroundings; and individual be-
liefs and convictions [16].

The definition of QoL has led to many problems in terms of conceptualizing and
making the term operational. Researchers have observed significant differences in
how this definition is applied in the determinants of self-rated QoL. Conceptualiz-
ing QoL may be done through a general evaluation of life satisfaction as well as by
measuring more specific and detailed dimensions of this concept [17, 18].

Arnold et al. [19] applied a hierarchical model to conceptualize QoL that was de-
veloped on the basis of studies conducted by Spilker [20]. This model applies three
conceptual levels to understanding QoL: from the most general (Ievel I) to a level iden-
tifying indicators which may be used to measure different the dimensions of QoL (lev-
el III). According to this model, measuring general QoL is related to general life sat-
isfaction and general wellbeing. Measuring general life satisfaction is tantamount to
the measurement sought after by the WHO definition. The second level identifies dif-
ferent dimensions of QoL, which are most often inclusive of psychological, social, and
physical functioning. At this level, certain authors also examined other dimensions of
QoL, such as professional activity, economic status, individual productivity, degree
of cohesion with one’s surroundings, and the presence of chronic disease. These di-
mensions can be analyzed collectively or separately. Level III defines specific mark-
ers (i.e., indicators, aspects) which can be used to measure and identify each specif-
ic dimension. The model developed by Spilker assumes that the most detailed indi-
cators of QoL (level III) significantly influence general QoL (level I). It would then
be possible to determine the relationship between functional status and general QoL.
In measuring functional status, the consequences of illness may be significant. This
dimension may determine the measure of other dimensions or QoL in general.

In a critical analysis of the consequences of applying this model, Arnold et al. [19]
noticed that general QoL is not always determined by changes in health status. This
is because, in the course of their lifetime, individuals are exposed to several changes
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in their surroundings or to important life occurrences which affect them directly. As
a result, individuals have to repeatedly adapt to different situations, which may sta-
bilize the measure of general life satisfaction so that it appears to be fixed even in
cases of altered health status.

If we accept that QoL should be defined as the ability to live a “normal” life, then
the social determinants of this “normalcy” are accepted as active participation in all
areas of social life, such as work, leisure time, family, and community activities. Sub-
jective determinants include the degree of satisfaction with which individuals fulfill
their physical, psychological, and social needs as well as their participation in social
structures.

Self-rated QoL is dependent upon objective changes to health status, a stable per-
sonality, and individual predisposition. It is also dependent upon behavioral, cogni-
tive, and emotional processes which support adaptation to change in health status,
modification of goals, and developing accommodation strategies for everyday actions
and behaviors. “Response shift” is of significant value in long-term measurements.
This concept implies a change in the meaning which individuals ascribe to their QoL
resulting from a modification of their internal standards and hierarchy of values.

Measuring QoL as the endpoint of treatment or of a particular time-defined inter-
vention may lead to a change in response shift. This change results from a modifica-
tion of self-defined constructs used to evaluate the endpoint (i.e., QoL). The first con-
struct includes internal standards used by the individual in self-evaluation. The second
construct represents the significance ascribed by the individual to different dimensions
of the concept under evaluation or the varied importance of different dimensions of QoL
(i.e., changes in the hierarchy of values of individuals). The final construct deals with
redefining or changing the conceptualization of the concept itself (i.e., self-rated QoL.).

According to Siegrist and Junge [21], studies examining QoL in chronic diseases
are valuable sources of medical information because they supplement data from lab-
oratory and diagnostic testing. By equating QoL with self-rated health status, Siegrist
and Junge posited that QoL studies in medicine serve three functions. Firstly, they
present the patient’s viewpoint, which may be completely different from that repre-
sented by clinical studies and basic scientific research. The patient observes his/her
illness from the perspective of his/her own psychosocial life situation and self-rated
physical condition. Appropriate physician—patient communication as well as mutu-
al cooperation in the healing process requires the physician to know how the patient
rates his/her life situation relative to his/her health status. Secondly, subjective meas-
urements by patients are an additional source of information which may prove valu-
able if making a therapeutic decision (especially if more than one treatment option
may be used). Both may yield an identical result in a “biological” sense, but their
impact on QoL may be different. Lastly, they may be indicative of how the physi-
cian fails to meet the needs of his/her patients. This is reflective of ensuring appro-
priate healthcare outside the hospital setting.



4 B. Tobiasz-Adamczyk

1.2  Reasoning Behind Introducing QoL to Medicine

Special interest in QoL first appeared in medicine in the 1970s and served to describe
the health and non-health consequences of chronic disease. It also served to meas-
ure the clinical and non-clinical effects of physician interventions as well as gener-
al healthcare in areas as oncology, internal medicine (including cardiovascular dis-
eases (CVDs)), geriatrics, rheumatology, and psychiatry. Interest in QoL was relat-
ed directly to new approaches in measuring the effects of treatment not only through
assessing longevity (e.g., after a particular treatment), but also by measuring the “qual-
ity” of the life which was extended as a result of successful therapy. This implied that
longevity should be improved in a biological sense, and that such treatment options
should be used that could ensure (i.e., after the illness, treatment, or in the course of
therapy) a standard of living that was similar or identical to that of healthy individ-
uals [5, 9].

At first, HRQoL was conceptualized as being based on a model of pathology
and dependence. Thus, it focused on measuring reduced physical and psycholog-
ical agility as well as dysfunctional fulfillment of one’s social roles and functions.
As aresult, it was indicative largely of the negative consequences of restricted func-
tioning.

Currently, HRQoL has been refocused to more “positive” measurements. Such
measurements reflect the patient’s ability to function in different life situations (even
in the event of an untreatable chronic disease or disability). Measuring patients’
HRQoL is dependent upon the acceptance of specific criteria. Firstly, chronic dis-
eases often require long-term, continuous and, at times, dynamic accommodation to
changes in one’s ability to function in different areas of life. Secondly, chronic dis-
eases also require the patient’s family, immediate surroundings and society to assim-
ilate to living with a chronically ill individual. Lastly, the consequences of illness re-
quire changes in behavior and the fulfillment of social roles. This includes role mod-
ification or, at times, the necessity to resign from a particular function.

In an analysis of patient adaptation to chronic disease, attention must be drawn
to the role of time. This relationship is reflective of the time needed by the patient to
reorganize his/her everyday activities as well as various changes. Specifically, this
includes changes in: the disease over time and variations in social consequences; how
the particular disease is perceived over time; how the relationship between the dis-
ease and social consequences is perceived over time.

It seems that some clinicians may have difficulty in accepting a measurement
of HRQoL carried out by the patient. This measurement is often an expression of
the patient’s adaptation to his/her disease and a new hierarchy of values. It may
also even be an entirely modified personal definition of HRQoL, a definition
which would not have changed were it not for the disease. This internal mecha-
nism of adaptation to disease (i.e., response shift) explains the often encountered
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paradox of high values of HRQoL in patients facing difficult clinical situations
(“disability paradox™).

1.3 Scales Used to Measure QoL

The increasing importance of QoL studies in clinical medicine is paired with the need
to develop tools which adequately reflect the different dimensions of HRQoL. The
requirements of such tools often differ from those of widely used functional scales,
which tend to focus on patient-reported functional difficulties in areas of everyday
physical, emotional, and social activity [22-25].

It is difficult to conceptualize HRQoL because of its multidimensional nature and
the many aspects involved in its measurement. Applying the concept of QoL to
measure the effects of medical interventions is dependent upon the definition used
(i.e., the current health status and social determinants with which it is connected).
Without such consensus, it is difficult to appropriately define what HRQoL is or how
it should be measured [13, 26] (Table 1.1).

Table 1.1 Domains of Quality of Life

Pain and discomfort energy and fatigue, sexual activity, sleep and rest and sensory
functioning
Positive feelings thinking, learning, memory, and concentration; self-esteem;

bodily image and appearance; and negative feelings

Mobility activities of daily living; dependence upon medicinal substances
and medical aids; dependence upon non-medical substances;
communication capacity; and work capacity

Social relations practical social support and offering active support to others,
social participation

Physical safety and security ~ one’s home environment; work satisfaction; financial resources;
health and social care (accessibility and quality); opportunities
for acquiring new information and skills; participation in and
opportunities for recreation/leisure activities; physical
environment; and transport to health-care institutions

Spirituality religion, and personal beliefs
According to the WHOQOL Group [23].

1.4 Conceptualizing QoL in CVDs

Determinants of HRQoL include the illness or disability itself as well as the type of
medical intervention [18]. The main goal of any intervention in CVDs is to improve
the patient’s HRQoL by eliminating or reducing the influence of the disease. When



6 B. Tobiasz-Adamczyk

constructing a HRQoL study, one should be mindful of whether the measurement is
reflective of one patient or groups of patients, and whether the HRQoL measurement
expresses a patient’s status from the viewpoint of medical or social expectations.

Several dimensions are included in most studies examining HRQoL in CVDs. The
first step is to define the physical, psychological, and social consequences of CVD,
and to determine the influence of physical disability on changes to QoL. The second
step is to identify individual reactions to disease-related dysfunctional states. Final-
ly, the progress of rehabilitation is measured, with respect to minimizing psychoso-
cial restrictions, and the effects of medical interventions and health education for the
patient.

Studies examining HRQoL in CVDs should analyze a series of dimensions (Table 1.2).

Table 1.2 Health-Related Quality of Life in Cardiovascular Diseases

Dimensions Indicators

Physical status mobility, potential for self-care and independent everyday
functioning

Emotional status mood changes, anger, guilt, ambivalence, depressive symptoms,

despair, preserving one’s role as a patient, and expectations
for the future

Social interactions participation in different types of social activities, family
relations, sexual activity, and marital satisfaction

Economic status ability to ensure decent living conditions (i.e., standard of living),
income, and employment

Intellectual status memory, vigilance, ability to concentrate and learn

Perception of health status self-rating of the severity of symptoms and degree of disability

Based on different studies [27 -32].

1.5 Future of QoL Studies

QoL studies will continue to develop dynamically despite conceptual difficulties or
theoretical uncertainties. The focus of future studies should be to develop QoL mod-
els which may shed light on uncertainties connected with research. Future studies will
probably be geared towards strengthening basic theoretical concepts and tailoring the
definitions used to meet cultural requirements. One may also expect further devel-
opment of the scales used to measure different dimensions of QoL. This will prob-
ably involve connecting the influence of disease and medical interventions with psy-
chosocial determinants and resources from the period preceding changes in health
status.

One may expect QoL to be universally applied in everyday clinical practice. It
will begin to constitute the basic model for patient interaction and allow for a new
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quantification of therapeutic success, moving from a purely biological model to a more
integrated bio—psycho—social model.
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2.1 Introduction

The definition of health-related quality of life (HRQoL) includes the physical, psy-
chological, and social aspects of positive wellbeing as well as the negative effects
of illness, treatment, and infirmity. It refers to subjects’ appraisals of their current
level of functioning and satisfaction with it compared with what they perceive to
be “ideal”. HRQoL broadly encompasses those aspects of life which can influence
or be influenced by “health”. Usually HRQoL domains include physical, social and
cognitive functioning as well as emotional wellbeing [1]. From a clinical perspec-
tive, after the manifestation and/or diagnosis of disease, this means that all of
these dimensions may be influenced by the “health status” of the individual. Thus,
this relationship is multidimensional. That is, good health is the result of biologi-
cal, psychological, and social wellbeing; a disturbance in any of these areas (e.g.,
biological), results in disease, affects the other areas of wellbeing, and influences
HRQoL.

Clinical studies are usually based on the effectiveness and practicality of a given
treatment. These are most often based on “hard endpoints” such as survival, reduced
morbidity, time-to-progression of disease, and prevalence of hospitalization. In the
age of evidence-based medicine, “soft endpoints” (e.g., the wellbeing of the subject,
capacity for everyday functioning and fulfillment of social roles, satisfaction with the
state of health, physical activity, and mental efficiency) have less decisive roles. One
reason for this situation is the difficulty associated with objectively measuring these
categories. However, from the individuals’ viewpoint, these aspects of health are prob-
ably most important, and often decide if and to what extent he or she complies with
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the recommended treatment. Thus, HRQoL is a subjective concept that is depend-
ent upon perception and individual preferences. Fortunately, soft endpoints: can be
determined scientifically; are valid; are repeatable; and can provide suitable quanti-
tative data.

In HRQoL studies, mild and/or moderate hypertension is considered to be the mod-
el for all asymptomatic or mildly symptomatic cardiovascular diseases (CVDs) re-
quiring long-term treatment. In such diseases, treatment does not usually offer direct
or immediate results that are experienced by the individual, yet should be continued
to avoid the development of complications.

2.2 HRQol as a Treatment Goal in Hypertension

Arterial hypertension is a major risk factor for CVD. Arterial hypertension is the lead-
ing cause of morbidity and mortality in modern societies, and is responsible for =13%
of all deaths worldwide [2, 3]. In Poland, =9 million of the adult population (30%)
have arterial hypertension but it is well-controlled (i.e., blood pressure (BP) < 140/90
mmHg) in only 26% of them [4]. The same situation is observed in other countries,
with the exception of the USA and Canada [5, 6], where a higher percentage of sub-
jects have well-controlled BP.

It is known that 20-40% of hypertensive subjects complain of: headaches; dizzi-
ness; fatigue; epistaxis; disturbances in mood and sleep; and/or sexual dysfunction.
However, these symptoms are also frequently reported by subjects in the general pop-
ulation. Conversely, a large group of subjects (including those with systemic com-
plications due to hypertension) may not notice any symptoms for many years [7, §].

Well-designed clinical studies in large groups of subjects have confirmed that med-
icines currently used to decrease BP significantly increase longevity in hypertensive
individuals even though various side effects (e.g., reduced wellbeing and/or psychomo-
tor function) appear in the course of treatment. Impact of disease and treatment ef-
fects lead to changes in lifestyle that may also affect HRQoL and influence adher-
ence to treatment, which can then be associated with poorly controlled BP in a pop-
ulation. It follows that ideal pharmacological therapy for hypertension should, in equal
measure, prolong longevity as well as improve general wellbeing and functional sta-
tus affected by the disease. Therefore, longevity and HRQoL are considered the two
most sought-after and complementary goals of hypertension therapy.

2.3  Evaluating the HRQolL of Hypertensive Subjects

Most hypertensive subjects do not report any symptoms, so evaluating their HRQoL
is a complex and multidimensional process. In this group, valuable data can be
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obtained on their emotional wellbeing, physical functioning, fulfillment of social roles,
and other issues arising during treatment, as well as the way they perceive their own
health. Health perception is an especially important factor influencing the decision
to seek treatment and long-term compliance with treatment. A subject who per-
ceives his/her health to be poor is more apt to seek medical care and more willing to
comply with treatment.

Acceptance of a set definition of HRQoL is a requirement of any research proj-
ect. Choosing an appropriate definition influences decisively what is to be measured
in a given sample. Many authors feel that valuable medical studies on HRQoL should
include the following categories:

» general wellbeing (feeling happy, satisfaction with life, positive and negative
emotions, ability to relax);

e variables connected with physical health (physical activity, vitality, type and pro-
gression of symptoms of a given disease, health status, quality of sleep, sexual func-
tioning);

* psychological variables (anxiety, depression, as well as cognitive, psychomotor,
and intellectual function);

e everyday activities of the subject (work, rest, hobbies);

* social contact (family, friends, other social groups);

e external conditions (work, material situation, living conditions, social position).
Studies have shown that the best results with respect to HRQoL are obtained if

the questionnaire containing various aspects of wellbeing is completed by the sub-

ject or by the spouse/partner [9]. The subjects’ opinion should be considered the

most important. One should never rely on the physician’s opinion of HRQoL. A

good example of this is a study from the 1980s by Jachuck et al. [10]. Hyperten-

sive subjects, their physicians, and the closest relatives were asked in what way ther-
apy influenced the HRQoL of subjects. The study demonstrated that stark differ-
ences existed between these three groups of respondents. All physicians felt that
the HRQoL of their patients improved, whereas almost all relatives noted a declin-
ing QoL. Fifty percent of patients perceived their HRQoL to have improved and

50% of patients perceived their HRQoL to have worsened during antihypertensive

treatment.

Generic and/or disease-specific measures can be used in HRQoL studies of hy-
pertensive subjects. Generic instruments (e.g., Short Form Health Survey (SF-36),
SF-12, Sickness Impact Profile (SIP), World Health Organization Quality of Life
(WHO-QOL), EuroQoL-5D (EQ-5D)) are designed to be applicable across a wide
range of populations and interventions. In contrast, disease-targeted measures (e.g.,
Subjective Symptoms Assessment Profile, Reitan Trail-making Test (TMT), Mini Men-
tal State Examination) are designed to be relevant to a particular disease or selected
health problem [11].
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24  Factors Influencing the HRQoL of Hypertensive Subjects

Certain aspects of the relationship between high BP and HRQoL are unsolved. These
include, in certain groups of subjects, the association with different domains and com-
ponents of QoL as well as the influence of the: awareness of hypertension versus high
BP; drug treatment in real conditions of use, control of BP on HRQoL.

Despite advances in knowledge, few HRQoL studies have taken place in large pop-
ulations of subjects with arterial hypertension. Most studies focusing on hyperten-
sive subjects describe the influence of antihypertensive drugs on various domains of
HRQoL and, in many of these studies, the assessment of HRQoL was a secondary
objective. Moreover, HRQoL is determined by several factors, and changes can sel-
dom be explained by drug effects alone.

Most studies have shown a worse QoL of patients with hypertension than that of
normotensive individuals. Population studies [12—14] have shown that the HRQoL
of individuals who have not been treated as well as those who have been treated for
arterial hypertension is lower by 10-20%, provided they are aware of their diagno-
sis. Similar results were shown in a study in Poland [15] of a population diagnosed
with hypertension compared with normotensive subjects (Fig. 2.1).

HRQoL decreases with age for hypertensive and normotensive individuals [12].
However, for women with hypertension, deterioration in HRQoL occurs faster than
for men. The reasons for a lowering of HRQoL in hypertensive subjects are complex.
Some researchers argue that decreased HRQoL results directly from having a chron-
ic disease: hypertension [16]. This argument is supported by reductions in HRQoL
observed in subjects who are unaware of their disease as well as in diagnosed
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Fig.2.1 Quality of Life measured with the Psychological General Wellbeing Index in hypertensive
(n = 1539) and normotensive subjects (n = 995) according to age. Reproduced from [15], with per-
mission
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individuals before and after treatment commencement. Compared with normoten-
sive individuals, subjects not treated by pharmacological means for hypertension may
experience emotional disturbances, headaches and dizziness, sexual dysfunction, and
are also characterized by inferior sleep quality and poor cognitive functioning [7].
These observations may or not be connected with elevated BP. Nevertheless, research
has shown that better control over BP is associated with greater HRQoL, and that
the participant is usually aware of the good control of BP and is pleased about it [17].
Individuals taking a placebo have reported similar symptoms to individuals being
actively treated for hypertension. In addition, these same complaints are also not-
ed in healthy individuals, whose HRQoL is higher.

For the reasons mentioned above, some researchers have suggested that a reduc-
tion in the HRQoL of subjects with hypertension may be because they were diag-
nosed with a disease (so-called “labeling effect”). Mena-Martin et al. [14] demon-
strated that subjects who were aware of being hypertensive had a poorer QoL than
those who were not aware. A reduction in HRQoL is further associated with anxi-
ety, depression, worrying about one’s health, physical functioning, absenteeism from
work, and can even influence the lives of family members [18]. This effect — even
before introducing pharmacotherapy — certainly reduces HRQoL in those diagnosed
with hypertension [14]. Considering the risk of even further reductions in HRQoL,
such patients require added attention during treatment. It was believed previously that
the labeling effect had a significant role only in the early stages after the diagnosis.
However, data showed that it may have a significant role for a few years, thereby neg-
atively influencing an already declining HRQoL [19]. An already decreased HRQoL
in untreated hypertensive individuals (as well as in individuals with undiagnosed hy-
pertension) and the fact that individuals with chronic hypertension have a lower
HRQoL than individuals with “white-coat hypertension” (which is diagnosed when
BP is consistently > 140/90 mmHg in the office or clinical setting but is normal,
< 135/85 mmHg, with ambulatory or home BP monitoring) [20], indicates that the
labeling effect may not be the only factor influencing decreased HRQoL in hyper-
tensive patients. Studies undertaken in Poland [15, 17] confirmed that, in comple-
mentary age groups, the general HRQoL of individuals being treated and not being
treated by pharmacological means for hypertension was lower than that of the healthy
population (Fig. 2.2). In this study, individuals aged < 40 years not yet treated for
hypertension had a significantly greater HRQoL than subjects of the same age un-
dergoing treatment (Fig. 2.2). Recently, Trevisol et al. found (in a population study
of > 1,850 individuals; mean age, 47 years (men) and 52 years (women)) that HRQoL
assessed with the SF-12 was worse in subjects with hypertension (in men and women)
treated by pharmacological means when compared with untreated patients [21]. The
lower HRQoL of hypertensive subjects was independent of age and education. More-
over, scores for women were lower than in men for all the SF-12 domains independ-
ent of the diagnosis of hypertension [22]. The findings of these studies suggest that
a worse perception of wellbeing during treatment with antihypertensive drugs may
cause problems with adherence to treatment in the future (especially in relatively young
patients with a high HRQoL at baseline).

Conversely, data collected from multicenter studies suggest that untreated indi-
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Fig. 2.2 Age-based comparison of Quality of Life (Psychological General Wellbeing Index) in
treated (n = 1271) and untreated (n = 268) hypertensive subjects compared with normotensive con-
trols (n = 995). Reproduced from [15], with permission

viduals may also have some degree of cognitive, psychomotor, and/or sensory dys-
function which may normalize after treatment. Thus, impaired HRQoL in hyperten-
sive patients might be secondary to the awareness of hypertension, the adverse ef-
fects of drugs, or the presence of concomitant diseases, and not high BP per se [23].

The HRQoL of women with hypertension is lower than that in men of the same
age [13, 15, 22]. Analogous differences between the sexes can also be observed in
the general (healthy) population. However, the reasons for these differences are in-
completely understood. In studies of hypertensive subjects in Poland [15, 17] de-
creases in the HRQoL of women during their fertile years were found to be attrib-
uted to reduced vitality and increased anxiety. During menopause, in addition to these
two factors, reduced HRQoL was attributed to worsening health. In women aged
> 60 years, HRQoL was affected by worsening health, amplified depression, and a
feeling that “control was lost over their lives”. These results were similar to those
of other studies which examined significantly worsening HRQoL in older hyperten-
sive women [13].

The Alameda County study was a 20-year follow-up study examining the psychoso-
cial indicators of hypertension development [24]. With respect to the indicators pres-
ent in men and women, the study found that, for men, stressors associated with work
(e.g., low work status, unemployment, threat of unemployment) and for women, stres-
sors associated with a poor psychological state (e.g., depression, loneliness, social
isolation), were responsible for the development of hypertension. However, it is
widely known that women, in general, present with more complaints concerning health
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than men, and are characterized by greater frustration, sleep problems, and excess
housework, all of which can reduce their HRQoL.

Uncontrolled BP may be one of the most important factors influencing HRQoL.
In some studies, an inverse relationship has been noted between higher systolic BP
and diastolic BP and the level of HRQoL. This relationship was present across all
age groups and applied to isolated systolic hypertension in elderly individuals. It has
also been suggested that increased diastolic BP > 95 mmHg is associated with worse
wellbeing, and that intensive antihypertensive therapy decreases the frequency and
progression of side effects [25]. Results from the Trial of Antihypertensive Interven-
tions and Management (TAIM) also found that reducing BP, irrespective of the treat-
ment option, led to improved quality of sleep, increased sexual activity, and satisfac-
tion with the state of one’s health [26]. However, the results of the Treatment of Mild
Hypertension Study (TOMHS) [27] suggested that, even with a reduction in BP, dif-
ferences existed in the influence of specific groups of drugs on HRQoL.

Taking into account current evidence, it is difficult to state if the impact of anti-
hypertensive treatment on HRQoL is dependent solely upon a reduction in BP or is
possibly due to the effect of certain drugs. It is worth noting that, though BP was re-
sponsible for only 17% of the variability in general HRQoL in one of our studies, it
was the strongest clinical factor connected with HRQoL [17].

It is also known that HRQoL changes with the number of drugs used. Based on
available data, it seems that the HRQoL of hypertensive subjects is associated (i) with
the degree of BP control and (ii) with the number of drugs used. These results con-
firm conclusions reached in clinical studies undertaken in recent years [13, 28] con-
cerning the necessity for good control of BP (BP < 140/90 mmHg), including its po-
tential influence on improving HRQoL.

Education is one of the most important factors determining HRQoL. Normoten-
sive and hypertensive individuals with higher levels of education, irrespective of sex,
are characterized by a higher HRQoL. In contrast, low levels of education and low
socioeconomic status are associated with greater morbidity and mortality due to hy-
pertension as well as a reduced HRQoL [13, 27, 29]. These individuals often consti-
tute a subpopulation not very compliant with therapy, who care less about their
health and — as shown by epidemiological studies — belong to a group at higher risk
of developing cardiovascular complications.

Obesity is another important factor influencing HRQoL, especially in hyperten-
sive women. In women, obesity negatively influences such dimensions of HRQoL
as physical health, quality of sleep, sexuality, capacity for everyday functioning, and
social interactions.

Side effects of drugs constitute an important problem in the pharmacotherapy of
arterial hypertension. It has been argued that they may explain the poor effectiveness
of antihypertensive therapy observed in everyday practice. Some of the side effects
are non-specific (e.g., headaches), whereas other side effects result from the class of
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drugs used (e.g., coughing in those treated with angiotensin-converting enzyme in-
hibitors (ACEISs) or facial flushing and peripheral edema in subjects treated with cal-
cium-channel blockers). In a study undertaken in Poland [30] only one-quarter of those
treated with antihypertensive drugs directly complained to physicians about side ef-
fects, whereas > 70% of them experienced various symptoms (e.g., dry mouth,
polyuria, dry cough).

A useful indicator of QoL is the number of drugs taken by the subject. A close re-
lationship exists between the number of drugs taken and HRQoL. It is known that,
to reach BP control, > 60% of patients must take 2—3 drugs. Hence, in keeping with
guidelines set by the European Society of Hypertension, we recommended combi-
nation preparations. These are characterized not only by their effectiveness but also
by a reduced frequency of side effects due to their decreased dosage,.

A study carried out in Poland in a population with essential arterial hypertension
[15, 17] demonstrated that sociodemographic factors such as age, sex, education, and
family burden accounted for =36% of the general QoL. In addition, various clinical
factors also influence HRQoL (e.g., BP, effectiveness of BP control, disease compli-
cations, number of drugs used, body weight). In hypertensive subjects, these clini-
cal factors explained a further 37% of the variability in HRQoL (Fig. 2.3). This ob-
servation further supports the view that HRQoL is determined by various factors, and
that no factor can be considered to be separate from the others, nor discounted in any

Socio-demographic factors Clinical factors
(35.7%) (37.1%)
Values of systolic BP and diastolic BP
(17.1%)
Sex
(9.6%) Target-organ damage related

to hypertension
(5.8%)
Age

(10.4%)
Health-related Concomitant diseases
i i ¢ — and their treatment
Education / quality of life \ T

(113%)
Obesity

Family history (2.7%)

of hypertension

(4.4%)
Antihypertensive treatment
(class, number of drugs used,
time of action)
(8.5%)

Fig. 2.3 Socio-demographic and clinical factors influencing health-related Quality of Life in
hypertension subjects. Reproduced from [17], with permission
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way. Furthermore, a common methodological and interpretative mistake which
should be avoided is studying only one factor influencing HRQoL.

The data shown above suggest that improving the HRQoL of hypertensive indi-
viduals is dependent upon many factors. Considering the relationship between ele-
vated BP and degree of cardiovascular risk, the first step is BP control. Analyses of
data from a subpopulation of 922 subjects from the Hypertension Optimal Treatment
Study found that reducing diastolic pressure to < 80 mmHg was safe and could lead
to significant improvement in general wellbeing [28]. This effect was noted during
use of a long-acting calcium antagonist.

A study performed in Poland [17] found the highest HRQoL level, both in hyper-
tensive men and women when systolic BP was 125-140 mmHg and diastolic BP was
75-90 mmHg. Prospective studies confirmed that a reduction in systolic BP and di-
astolic BP slowed down the process of decreasing HRQoL in older age, and posi-
tively influenced psychological (e.g., cognitive function, mood) and physical (e.g.,
physical dexterity, vitality) ability. The Systolic Hypertension in Europe (Syst-Eur)
Trial was devoted to the treatment of isolated systolic hypertension in the elderly. The
results from this study suggested the possibility for decreasing the frequency of de-
mentia using calcium antagonists [31]. Data from this study also suggested that low-
ering BP leads to improved sleep quality, a lower prevalence of somatic complaints,
increased satisfaction with one’s health, and improved sexual function.

It is equally important to treat other risk factors for CVD. In non-pharmacologi-
cal management, reducing the weight of the subject seems to exert the greatest ef-
fect on HRQoL. Some studies, including the TOMHS, confirm this point: reducing
weight improved HRQoL not only during antihypertensive treatment but also with
a placebo. It is known that normalizing BP using non-pharmacological methods in-
creases HRQoL more so than by pharmacological treatment alone [27].

Data suggest that regular physical activity, reducing the consumption of alcohol,
and stopping smoking may slightly improve HRQoL. Restricting sodium intake has
not yet been definitively proven to increase QoL. HRQoL has also been shown to be
positively influenced by certain relaxation techniques used to lower BP. However, ap-
plication of such techniques requires time, skilled personnel, and cooperation from
the patient. When beginning lifestyle modification, a slight worsening in HRQoL
should be expected initially (especially if incorporating many lifestyle changes si-
multaneously). Afterwards, HRQoL improves significantly.

24 QoL and Antihypertensive Treatment

It has been found that significant decreases in HRQoL, even before starting treatment,
are associated with an increased risk of death from CVD independent of classical risk
factors (including an increased risk of stroke) [32].
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The vast majority of clinical studies examining the HRQoL of hypertensive sub-
jects have focused on monotherapy. Simultaneously, new research programs encom-
passing thousands of subjects showed that combined therapy (i.e., two or three
drugs) should be used in > 60% of individuals with hypertension to achieve appro-
priate control of BP. Theoretically, combined therapy should change HRQoL but in
a manner that is dependent upon the specific drugs chosen. Choice of drug is of fun-
damental importance from the perspective of the HRQoL of the subject. Despite
methodological differences between studies, results suggest that significant quali-
tative and quantitative differences influence the effect of the main antihypertensive
drugs upon HRQoL. It has also been suggested that differences exist between the
drugs in each group. The time of action of the drug is of significant importance to
HRQoL: longer-acting drugs are more positively rated by patients than short-act-
ing drugs. Of equal importance is the dosage: in general, the lower the dose of an
antihypertensive drug, the higher the HRQoL of the individual. This is why com-
bining a small and medium dose of two drugs in one tablet is especially advanta-
geous. New-generation drugs are better for HRQoL than older-generation agents.
Therefore, careful attention should be paid to the choice of drugs used in clinical
practice. Long-acting drugs (especially ones which are used once daily and offer min-
imal and/or infrequent side effects) should be recommended (Table 2.1). The val-
ues of BP that are optimal for HRQoL are 130-140 mmHg for systolic BP and 75-90
mmHg for diastolic BP [15, 28].

2,5 Lifestyle Modification

Large studies examining the influence on HRQoL of non-pharmacological manage-
ment of arterial hypertension are lacking. Single studies carried out many years ago
have confirmed that subjects who have been able to reduce their BP without drugs
have a better HRQoL than individuals being treated by pharmacological means. In
particular, reducing body weight influences improvement in HRQoL [28]. Howev-
er, restricting the amount of sodium in the diet may exacerbate erectile dysfunction
and lead to fatigue and disturbed sleep.

Instituting changes in the lifestyle of subjects interferes with their already accept-
ed behaviors, which not necessarily influences their HRQoL in a positive way. These
recommendations exert a psychological effect on some individuals who consider them-
selves to be “restricted” and “pressured” into reorganizing their lives to accommodate
new dietary requirements or to incorporate regular physical activity. Such individuals
experience a temporary decline in their wellbeing, for example, due to physiologic ef-
fects after ceasing smoking or restricting alcohol consumption. They may also lose some
of their social privileges due to the effect of changing their current lifestyle. This pe-
riod of worsening HRQoL experienced after lifestyle modification may last from 3
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Table 2.1 Common side effects of antihypertensive drugs

Drug class Side effects Psychomotor function
High blood pressure Headache, epistaxis, blurred
alone vision, palpitations, tiredness
Diuretics
Thiazide Impotence, decreased libido,
lethargy, constipation, nausea,
dizziness
Indapamide Dizziness, constipation, rarely  Improved verbal and intellectual

decreases libido

function

Beta-adrenolytics

Shortness of breath, lethargy,

dizziness, vivid dreaming, cold

extremities, vision problems,
decreased tolerance
for physical activity

Prolonged complex-reaction time,
impaired verbal memory and
psychosensory function,
depression

Calcium antagonists

Dihydropyridines

Non-dihydropyridines

Headaches and dizziness,
hot flushes, erythema,
lower-limb edema, nausea
Constipation, headaches
and dizziness, nausea

Improved short-term memory,
improved psychophysical vitality,
delayed development of dementia?

Angiotensin-converting
enzyme inhibitors

Dry cough, rash, trouble with
or lack of taste

Opioid-resistant action, improved
memory?

Angiotensin II-receptor
blockers

Incidence of side effects
similar to placebo —
most often headaches
and dizziness

Improved memory and learning
ability? Delayed development
of dementia?

Alpha-blockers

Orthostatic hypotension,
fatigue, lethargy, headaches,
nasal sinus edema

Centrally acting drugs
Rilmenidine, Minimal lethargy
moxonidine
Methyldopa Diarrhea, fatigue, weakness, Worsened verbal memory
dry mouth, vivid dreams
Clonidine Fatigue, sleep disturbance, Prolonged complex-reaction time

dry mouth, constipation,
lethargy, sedation

Depression — especially with
reserpine

months to 6 months. This is a critical period in which the subject often gives up insti-
tuting lifestyle changes. This is why he/she should be under supervision during this time
and supported in his/her efforts to maintain the necessary changes in lifestyle.
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2.6 Drugs Used to Treat Hypertension
2.6.1 Diuretics

The ways in which diuretics influence HRQoL has not been documented fully. Stud-
ies have confirmed that individuals being treated with diuretics more often complain
about sexual dysfunction, depressed mood, and/or cognitive dysfunction (Table 1).
The negative influence of thiazide diuretics on sexual function has been confirmed
in multicenter studies such the Medical Research Council (MRC) study and TAIM
study [26], in which 11-25% (chlortalidone) and 18% (bendroflumethiazide, hy-
drochlorothiazide) of treated male subjects noted an increased prevalence of impo-
tence. Conversely, only 1.6% more males using spironolactone noted an increased
prevalence of impotence compared with the placebo group. In the TOMHS [33], af-
ter 24 months, the prevalence of impotence in the group treated with chlorthalidone
was 17% and was 8% in the placebo group (p < 0.03). However, after 48 months of
observation, no difference in the prevalence of impotence was noted between the two
groups.

Paran et al. [34] noted a significant improvement in certain dimensions of the
HRQoL of hypertensive subjects 6-9 months after withdrawing thiazide diuretics.
However, after withdrawing diuretics, participants did not reach the same level of
HRQoL as patients who were never previously treated with diuretics. Compared with
thiazide diuretics, the non-thiazide diuretic indapamide was found to be tolerated just
as well by younger patients as those aged > 65 years and caused: fewer side effects;
fewer sleep disturbances; a decreased prevalence of impotence [35].

Diuretics such as chlorthalidone and especially hydrochlorothiazide used in large
doses exert a decisively negative influence on HRQoL. Lower doses of these drugs
as well as spironolactone have a better influence on HRQoL. For HRQoL, in keep-
ing with current recommendations, diuretics should be used in small doses, and of-
ten do not yield any side effects.

2.6.2 Beta-adrenergic Receptor Blockers

The influence of beta-blockers on HRQoL is focused on the typical side effects and
symptoms these drugs may evoke in the central nervous system (CNS) (Table 1). These
symptoms arise from the lipophilic property of certain beta-blockers, which allows
them to readily penetrate the blood—brain barrier. CNS-related side effects elicited
by beta-blockers most often include: disturbed phases of sleep; insomnia; colorful
and vivid dreams; nightmares; memory problems; hallucinations; a feeling of psy-
chophysical fatigue; and emotional instability. In some subjects, low moods and de-
pression may be present several months after beginning treatment with beta-blockers.
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However, the minimally anxiolytic action of beta-blockers must be noted, and is es-
pecially pronounced in the elderly.

One of the most often discussed problems connected with the use of beta-block-
ers is their influence on the sexual health of hypertensive individuals. The TAIM study
[26] did not find differences between the sexual function of men and women treat-
ed with atenolol and the placebo group. Similarly, in the 4-year TOMHS [33], the
influence of acebutolol on the sexual function of hypertensive subjects was similar
to that of the placebo group. In the TOMHS, the frequency of erectile dysfunction
recorded at the start of the study (before beginning treatment) was strongly correlat-
ed with systolic BP. Men with systolic BP > 140 mmHg noted a frequency of erec-
tile dysfunction that was twofold greater than that of men with lower systolic BP. These
observations point to a direct influence of BP on the development of sexual dysfunc-
tion in men. Sexual dysfunction may appear as a result of using certain antihyper-
tensive drugs, and constitutes an important cause of non-compliance by subjects. The
negative influence of beta-blockers (especially non-selective) on the sexual function
of men being treated for hypertension has long been reported. Current data do not
provide similar observations on the new generation of beta-blockers [36].

Certain beta-blockers, such as bisoprolol, influence HRQoL more positively than
enalapril. Bisoprolol also boasts a more positive influence on HRQoL when com-
pared with Adalat retard (nifedipine) [37]. However, a direct comparison of two be-
ta-blockers, atenolol and bisoprolol, did not find that one influenced HRQoL more
than the other.

Atenolol and metoprolol (including the extended-release form) are the drugs most
often used in studies on the HRQoL of individuals treated with beta-blockers. Both
drugs similarly influence HRQoL if used in comparative doses. In clinical studies they
are used as a reference point to gauge the influence of a new drug on QoL. It seems
that the results of several HRQoL studies using atenolol can be extended to most oth-
er beta-blockers with the exception of propranolol, the profile of which is decided-
ly worse (though some recent studies are beginning to express a more positive opin-
ion of this drug). Limited observations are also giving hope to a newer generation of
drugs such as carvedilol, celiprolol, betaxolol, and nebivolol.

2.6.3 Calcium Antagonists

With respect to HRQoL, amlodipine is one of the best-rated calcium antagonists (Table
2.1). Omvik et al. [38] studied the tolerance, effectiveness, and influence of amlodip-
ine on HRQoL compared with enalapril. This study found that both drugs yielded a
similar effect of reducing BP, whereas an improved HRQoL was noted in those using
amlodipine. This study continued to be carried out in an open phase for 2 years [39]
with patients who, using amlodipine, achieved BP control in the first year of treatment.
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During those 2 years, the ability of amlodipine to decrease BP was maintained and a
minimal (though statistically significant: 2—4%) improvement in HRQoL parameters
was also observed.

In another multicenter, double-blind, randomized study comparing amlodipine and
enalapril, two questionnaires were incorporated to measure general and specific
HRQoL [40]. Both drugs reduced BP to a similar extent after 8 weeks, but a signif-
icant improvement in HRQoL was noted only in those treated with amlodipine, an
effect especially noticeable in patients aged > 50 years. This improvement in the
HRQoL of subjects using only amlodipine was associated with reduced anxiety, a
reduced level of depressed mood, and improved general wellbeing and vitality.

A similar study was conducted by Weir et al. It compared the effect of amlodip-
ine, bisoprolol, or enalapril monotherapy on the HRQoL of individuals with mild and
moderate hypertension. Improvement in general HRQoL and hypertension-related
QoL was confirmed in those using amlodipine and bisoprolol, but not enalapril [41].

Leonetti et al. [42] compared the use of lacidipine and lercanidipine (lipophilic
calcium antagonists) with amlodipine for their side effects and influence on the
wellbeing of hypertensive subjects. These individuals noted better tolerance to treat-
ment based on lacidipine and lercanidipine than that based on amlodipine.

Isradipine, if used by older women, improved HRQoL (i.e., wellbeing, physical
and emotional state, cognitive function, fulfilling social roles) to a similar extent as
that seen with atenolol and enalapril, but subjects reported significantly fewer side
effects than with atenolol and enalapril. In the Lomir (isradipine) Multicenter Study
in Israel (LOMIR-MCT-IL) [43], 3 months of monotherapy using isradipine was found
to improve HRQoL and semantic memory. It was again confirmed that the HRQoL
of hypertensive subjects was lower than the HRQoL of normotensive individuals.

Felodipine was the drug of choice in the Hypertension Optimal Treatment (HOT)
study, which was the first to confirm that the extent to which HRQoL improves is
dependent upon how intensively BP is lowered [28]. In the HOT study, the highest
HRQoL was noted for subjects whose diastolic BP was lowered to =81 mmHg. Par-
ticipants were aware of their “good” BP. It was also demonstrated that, in most pa-
tients, normalizing BP requires a combination regimen of two or three drugs. The pos-
itive influence of felodipine on HRQoL was also noted in other studies.

The Syst-Eur study demonstrated that using nitrendipine as an active treatment
for isolated systolic hypertension in subjects aged > 60 years led to a significant (42%)
reduction in mortality due to stroke and a 26% reduction in mortality due to cardio-
vascular events [44]. Not long after, it was demonstrated that active treatment dimin-
ished the risk of developing dementia in this group of individuals [31]. The results
of an analysis comparing the influence of active treatment and placebo on HRQoL
in subjects with isolated systolic hypertension were unexpected [45]. The Syst-Eur
study used a set of questionnaires to examine different dimensions of HRQoL: the
Brief Assessment Index (to measure depression and mood disorders), TMT A and B
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(to measure cognitive function), and the SIP (to measure general QoL). Complete da-
ta concerning HRQoL was received from 610 subjects, with an observation period
of 4 years. After data analyses, individuals treated actively with nitrendipine had worse
TMT results (cognitive dysfunction) and complained of more social-interaction
problems than subjects in the placebo group. No differences were noted between ac-
tive treatment and placebo in terms of changes in mood, depression, or other SIP sub-
scales. The authors concluded that active treatment in the Syst-Eur study was asso-
ciated with a minimally detrimental affect on the HRQoL in individuals with isolat-
ed systolic hypertension [45].

An interesting analysis of the Syst-Eur study published in 2002 detailed some of
the reasons for withdrawing participants from the study. Those data found that sub-
jects treated actively for hypertension were tenfold less likely to be withdrawn from
the study due to uncontrolled hypertension. Conversely, that group was also tenfold
more likely to experience side effects typical of nitrendipine (i.e., ankle edema,
flushing). Finally, active treatment using nitrendipine or a combination of nitrendip-
ine and enalapril was cited twice as often to be a reason for withdrawal from the study
than using a placebo. Despite better control of BP, subjects being treated actively were
more likely to experience side effects, and 15-20% cited this as a reason for with-
drawing from the study. These effects are probably responsible for the decrease in
HRQoL of subjects participating in the Syst-Eur study mentioned above [46].

2.6.4 Angiotensin-Converting Enzyme Inhibitors (ACEls)

In 1986, Croog et al. [47] published a double-blind study on the QoL of 540 subjects
with mild and moderate hypertension chosen from a randomized and multicultural
sample using a standardized questionnaire: the Psychological General Wellbeing In-
dex (PGWB). Participants using captopril monotherapy reported a minimal (though
significant) increase in their wellbeing, ability to work, and cognitive function. How-
ever, adding a diuretic to any one of the three drugs used in the study (captopril, pro-
pranolol, methyldopa) yielded a negative affect on HRQoL, but addition of a diuret-
ic was in response to poor control of BP.

Subsequent HRQoL studies confirmed a more beneficial profile of captopril com-
pared with that of propranolol, as well as those of the short-acting agents nifedipine
and verapamil. In many studies, captopril and enalapril are considered to be “base-
line drugs” to which newer ACEIs as well as other antihypertensive drugs are com-
pared in HRQoL studies (Table 2.1).

In a face-to-face study of 379 subjects, Testa et al. [48] compared the influence
of captopril and enalapril on HRQoL: they found this influence to be dependent up-
on the initial level of HRQoL. If at baseline patients reported a reduced QoL, nei-
ther captopril nor enalapril lead to further reductions; instead, they may even lead to
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improvement in, for example, vitality and emotional control. Conversely, in individ-
uals with high HRQoL (i.e., those not experiencing any subjective symptoms of hy-
pertension), reduced HRQoL was noted after treatment with enalapril, but not after
captopril. These results have been the topic of many discussions and editorials con-
cerning the treatment of asymptomatic patients, and mainly reflect the phenomenon
of “regression to the mean”.

When analyzing the influence of enalapril and atenolol on cognitive functions,
enalapril had a more positive influence on memory, reaction time, physical coordi-
nation, and concentration. In light of current knowledge comparing the influence of
ACEIs on HRQoL, captopril is at an advantage against propranolol and methyldopa,
as is enalapril against atenolol, but not against bisoprolol.

The newer ACEI cilazapril was found to be more effective in lowering BP than
nifedipine (including having a decisively better influence on certain aspects of the
HRQoL of hypertensive individuals), whereas both drugs did not influence the mem-
ory or learning ability of subjects. Compared to metoprolol, using lisinopril improved
the job activity of hypertensive patients and, compared to nifedipine, less side effects
were noticed which could negatively impact HRQoL and as compared to atenolol im-
provement in sexual function in hypertensive males was found [49].

From the perspective of HRQoL, ACEIs such as cilazapril, lisinopril, perindopril,
chinapril, ramipril, and trandolapril have been recognized for their positive effects.
However, studies with large cohorts of hypertensive subjects taking these drugs are
lacking. ACEISs, followed by new-generation calcium antagonists, yield the most pos-
itive effect on HRQoL. Some authors argue that, because of the small number of side
effects, ACEIs have a generally better profile for their overall influence on HRQoL
when compared with calcium antagonists.

2.6.5 Angiotensin ll-Receptor Antagonists

It is widely known that angiotensin II-receptor antagonists are characterized by very
few side effects, even when compared with a placebo (Table 2.1). This class of drug
is the most readily accepted by patients in the treatment of chronic hypertension [50].
In the Losartan Versus Amlodipine (LOA) study [51] (which was a double-blind tri-
al), 898 hypertensive subjects were treated for 12 weeks to evaluate the influence of
losartan and amlodipine on HRQoL. Though both drugs yielded a similar effect with
respect to tolerance and lowering BP, HRQoL was improved only in the group treat-
ed with losartan; it remained unchanged in the amlodipine group. In another study
comparing the HRQoL of those treated with losartan or nifedipine gastrointestinal
therapeutic system (GITS), nifedipine was at a decisive disadvantage. It has also been
shown that losartan improves QoL and cognitive function in the elderly.
Eprosartan yielded a minimally more negative influence on the HRQoL of hyper-
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tensive subjects when compared with enalapril, even though enalapril more often
caused coughing. A subsequent study did not find differences in the HRQoL of hy-
pertensive subjects treated with either drug. Conversely, valsartan, compared with
enalapril, yielded a significantly more positive influence on the cognitive function
of hypertensive subjects [52]. Other studies of men treated with valsartan monother-
apy suggested, compared with the beta-blockers carvedilol and atenolol, a significant
improvement in sexual function, even with an antihypertensive effect similar to that
seen with other drugs. Valsartan also yields a positive influence on the sexual func-
tion of hypertensive women [53].

During treatment with an 80-mg daily dose of telmisartan, a significant improve-
ment in HRQoL measured using the PGWB was observed in younger age groups as
well as in those aged > 65 years in men and women [54]. A considerable improve-
ment in HRQoL was achieved in subjects whose BP stabilized during the course of
the study. Telmisartan was also shown to be more effective than atenolol in its pos-
itive influence upon HRQoL.

Recently, new data from a non-interventional short-term study have been published
[55]. In that trial, > 4,200 hypertensive subjects treated in primary care were involved;
they then had additional treatment with olmesartan or were switched to olmesartan
therapy. After 6 weeks of treatment, HRQoL improved as measured by the SF-12 ques-
tionnaire.

New data from the Trial of Preventing Hypertension (TROPHY) study has pro-
vided evidence that treatment with candesartan compared with placebo in individu-
als with prehypertension and a relatively high baseline HRQoL leads to maintenance
of a high level of HRQoL during a four-year observation period [56].

2.6.6 Centrally Acting Drugs and Alpha-Adrenergic Receptor
Blockers

In a study in which subjects with hypertension and diabetes mellitus used older cen-
trally acting drugs (clonidine or methyldopa) in monotherapy, 80% of men reported
an improvement in sexual function once these drugs were switched to the alpha-adren-
ergic receptor blocker prazosine. In the TOMHS [33], the lowest prevalence of erec-
tile dysfunction, similar to that in the placebo group, was noted in those treated with
the newer alpha-adrenergic receptor blocker doxazosine. Men who reported erectile
dysfunction at baseline observed improvement after treatment with only one of the
TOMHS drugs: doxazosine. It has been shown that doxazosine improves HRQoL es-
pecially in men with prostatic hypertrophy being treated for hypertension [57].
Older-generation centrally acting drugs seem to rank worse against newer-genera-
tion drugs (Table 1). This is because of several problematic side effects manifested dur-
ing treatment (e.g., depressed mood, sleep disturbances, trouble with verbal memory,
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fatigue). Reserpine, which is used very rarely, also negatively affects the HRQoL of
hypertensive individuals.

The new-generation drugs rilmenidine and moxonidine act by modulating the func-
tion of imidazole receptors. They have been a significant breakthrough in the eval-
uation of the influence of centrally acting drugs on HRQoL. Rilmenidine in monother-
apy positively influences wellbeing and psychomotor function without the sedative
effect of older-generation drugs. Moxonidine can also improve the sexual function
of subjects with hypertension, and tolerance to this drug is comparable with that of
placebo [58]. However, studies with large groups of patients are required to deter-
mine the influence of new-generation, centrally acting drugs on HRQoL.

2.7 Conclusions

In the last two decades, almost every new antihypertensive drug has been evaluated
for its influence on different aspects of HRQoL. This allows for easier decision-mak-
ing in clinical practice. The development of more effective and safer drugs that are
better suited to the problems of patients can be helped by developing an apprecia-
tion of the widely understood concepts of wellbeing and patient functioning. One
should have an understanding of the multidimensional effects of hypertension as a
disease, the effects of other risk factors for CVD, and the pharmacological treatment
of hypertension.
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Quality of Life in Patients with Coronary 3
Artery Disease

Marek Klocek and Kalina Kawecka-Jaszcz

3.1 Introduction

Coronary artery disease (CAD) and its consequences are significant problems in
community healthcare. In Europe alone, it is estimated that CAD-associated mor-
tality amounts to < 2 million individuals per year. The frequency of CAD increas-
es with age in both sexes, constituting an important socioeconomic problem, and
is the leading cause of death and disability [1]. The main goals of treating subjects
with stable angina (SA) — one of the forms of CAD - is prolonging life and im-
proving the quality of life (QoL) [2, 3]. Most people with SA have a good prog-
nosis. However, those at very high risk, with marked left ventricular dysfunction,
congestive heart failure (CHF), and/or critical coronary artery stenosis have a sig-
nificantly greater risk of death. Improved survival is relatively easy to measure by
clinical means, but methods used to classify the global burden of CAD (e.g., ex-
ercise stress test) are not sufficient to measure health-related quality of life (HRQoL).

The health status of populations is most often determined using indicators such
as morbidity, mortality, number of specialist consultations, number of hospitaliza-
tions, and frequency of using available healthcare. However, from the perspective
of QoL, all of these methods carry restrictions. They do not offer insight into the
wellbeing of the individual and the influence of disease or treatment on his/her every-
day functioning. Self-rated measurement of health continues to play an ever-increas-
ing part in evaluating the effectiveness of therapy. Additionally, interactions between
the physical, emotional, and social states of the subject are important etiologic fac-
tors of disease (including CAD) [3].

To a significant extent, CAD negatively affects the functioning and everyday
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activity of the subject. Therefore, one of the most important goals of treatment is
to eliminate the symptoms associated with CAD and to improve the physical and
psychosocial functioning of patients. Global evaluation of the advantages patients
encounter in treatment should not overlook HRQoL. Modern trends in healthcare
underline the role of individualized prevention and patient care, as well as active
participation by the patient in planning therapy. Such an approach obliges the
physician to consider a broad definition of QoL, ensuring incorporation of the view-
point of the patient.

3.2 Determinants of HRQoL in Subjects with CAD

People with chronic angina experience a poorer QoL in multiple areas, including
physical and emotional health [4]. Measuring HRQoL in CAD patients carries prog-
nostic value. In a study by Boswoth et al. involving 2,800 CAD patients observed
over 3.5 years, lower HRQoL measured with the Short Form Health Survey (SF-
36) was related to an approximately threefold greater all-cause risk of mortality and
a 3.6-fold greater risk of mortality due to CAD [5]. This relationship remained sta-
tistically important even after incorporating the advanced stages of CAD, other co-
morbidities, as well as psychosocial and demographic factors. A long-term study
has also confirmed observations concerning the prognostic value of rating HRQoL,
whereby a lower baseline QoL after a cardiac event acts as an independent predic-
tor of increased cardiovascular-related risk of mortality [6]. Another factor signif-
icantly associated with worsening HRQoL in CAD patients is having a low level
of social support. Thus, careful monitoring of perceived QoL is an important part
of patient care.

Some studies [7, 8] have found that, in individuals without CAD, the presence
of risk factors for cardiovascular disease (CVD), such as hypertension, hyperlipi-
demia, diabetes mellitus (DM), obesity, smoking, and little or no physical activi-
ty, is associated with significantly reduced HRQoL. Additionally, HRQoL de-
creases proportionally to the number of risk factors or diseases present. Patients
with so-called “silent” or “painless” CAD (most often females) report a good QoL
[9]. This finding suggests that coronary pain plays an important part in determin-
ing HRQoL.

Cardiac syndrome X is characterized by: coronary pain with abnormal findings
during stress tests (exercise or echocardiography); normal coronary arteries dur-
ing angiography; significantly decreased HRQoL [10]. Changes in HRQoL in sub-
jects with cardiac syndrome X are directly related to chest pain, whereby HRQoL
declines with increasing chest pain and improves after alleviation of chest pain. One
of the goals of the Women’s Ischemia Syndrome Evaluation (WISE) study was to
confirm significant changes in the coronary arteries in > 400 women reporting chest
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pain using coronarography. This study found that women with chest pain but with
the absence of cardiac ischemia as seen during a stress test (when undertaking
echocardiography using dobutamine or single photon emission computed tomog-
raphy (SPECT)) reported lower HRQoL than women without chest pain. This was
independent of changes in coronary arteries confirmed by angiography (i.e., a pos-
itive diagnosis of CAD) and those without any changes (i.e., cardiac syndrome X)
[10]. This finding suggested that the symptoms associated with chest pain (and not
only the diagnosis of CAD based on angiography results) influence HRQoL.

In summary, for individuals with symptomatic chronic CAD, the most impor-
tant determinant of HRQoL is chest pain, regardless of the degree of arterial
changes. Hence, the main goals of treating SA include reducing or eliminating the
symptoms of chest pain, thereby improving the prognosis. Anginal pain amplifies
anxiety, leads to restrictions in physical functioning and, as a consequence, restricts
the social functioning of the individual [9]. Typically, chest pain (which occurs pre-
dominantly in men) is described as a “pressure”, is localized over the sternum, and
often radiates to the shoulders, neck, and jaw. It can be described as “burning”, “hot”,
“crushing”, “compressing”, or “squeezing”. Pain may be aggravated in various ways
(exercise, stress, cold). The classification system developed in the 1970s [11] by
the Canadian Cardiovascular Society (CCS) has been accepted throughout the
world to grade the degree of advancement of angina symptoms (Table 3.1).

Across all age groups, subjects with stable CAD who suffer angina attacks are
characterized by lower HRQoL than healthy individuals [3]. The QoL of such CAD
patients is 15-30% lower than that of healthy individuals of identical age, and is
also lower than that of subjects with arterial hypertension or DM only [12]. Con-
versely, patients with CAD and concomitant diseases such as DM or chronic

Table 3.1 Functional classification of angina pectoris according to the Canadian Cardiovascular
Society
Grade Description

1 Ordinary physical activity does not cause angina, such as walking and climbing stairs.
Angina with strenuous or rapid or prolonged exertion at work or recreation.

I Slight limitation of ordinary activity. Walking or climbing stairs rapidly, walking
uphill, walking or stair climbing after meals, or in cold, or in wind, or under
emotional stress, or only during the few hours after awakening. Walking more than
two blocks on the level and climbing more than one flight of ordinary stairs at
a normal pace and in normal conditions.

I Marked limitation of ordinary physical activity. Walking one or two blocks
on the level and climbing one flight of stairs in normal conditions and at normal
pace produces angina.

v Inability to carry on any physical activity without discomfort; anginal syndrome
may be present at rest.
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obstructive pulmonary disease (COPD) are characterized by significantly lower
HRQoL than CAD patients without concomitant health problems [13]. In gener-
al, it is accepted that the degree of advancement of CAD (in terms of progressive
atherosclerotic changes) is correlated with decreased HRQoL. However, certain stud-
ies, carried out using select questionnaires commonly used to measure the HRQoL
of CAD patients, did not demonstrate such a strong relationship. Thus, it seems that
poor physical functioning, most often caused by angina symptoms (mainly pain and
breathlessness) is not the only determinant of HRQoL in CAD.

In CAD patients, similar to those with hypertension, women reported worse gen-
eral HRQoL than that observed in men [14, 15]. It is well known that women ex-
perience coronary heart disease in a different way to that experienced by men. Pre-
sentations of cardiac pain for women can include vague signs and symptoms such
as extreme fatigue, discomfort in the shoulder blades, and shortness of breath.
Women have a higher prevalence of functional disability and a lower prevalence
of obstructive coronary heart disease (as evidenced by coronary angiography) than
men [16]. The paradoxical sex difference in which women have a lower prevalence
of anatomical CAD but worsening symptoms, ischemia and outcomes appears to
be linked to a sex-specific pathophysiology of coronary reactivity, and includes mi-
crovascular dysfunction, which is more prevalent in women [17]. Compared with
men, the reduction in the perception of HRQoL may even reach 10-20% in women
[18]. Nevertheless, differences have not been found between men and women with
CAD in terms of self-rated health, which has been reported by both sexes as be-
ing “average”. However, more female patients than male patients feel that their every-
day activities are negatively affected by CAD symptoms. Also, more female pa-
tients than male patients feel that these restrictions in everyday activity resulting
from CAD have increased in the past 6 months [2]. Poor self-rated health and neg-
ative attitudes concerning illness lead to decreased HRQoL in psychological and
physical dimensions. It has been reported that depression symptoms have a greater
impact on the HRQoL of women with post-myocardial infarction compared with
men | year after a cardiac incident.

Poorer self-rated health status not only has scientific value, but also has impor-
tant clinical utility because it plays a part in the prognosis of women with CAD.
Data from the WISE study confirmed that women with suspected myocardial is-
chemia who rated their health as “poor” (hazard ratio (HR): 2.1) or “fair” (HR: 2.0)
experienced significantly shorter times to major CVD events compared with women
who rated their health as “excellent” or “very good”. In the WISE study, self-rat-
ed health predicted major CVD events independently of demographic factors,
CVD risk factors, and angiography-defined disease severity [19].

Westin et al. [14] studied 400 subjects with CAD coronary after their first car-
diac incident. They found that the HRQoL of women 1 month after the cardiac in-
cident (i.e., measuring general health, anxiety, depression, self-esteem, sexual
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health, arrhythmia) as well as 1 year later (i.e., measuring general health, anxiety,
depression) was lower than in men. Additionally, 19-45% of those studied record-
ed worsening HRQoL after 1 year. Careful attention should be paid to the signif-
icantly worsened HRQoL of women with CAD if undertaking the secondary pre-
vention of SA.

Several theories have arisen concerning the sex-dependent differences in HRQoL
in CAD patients and the general population. van Jaarsveld et al. [20] discovered
that lower HRQoL in women suffering from CAD was explained by their greater
sensitivity to changes in HRQoL resulting from increased restrictions in physical
and social activity, which brought about heightened levels of stress and frustration.
That finding suggested that psychological distress and role pressure were charac-
teristic of women with CAD. A lower level of education was an additional factor
negatively influencing the HRQoL of women with CAD. In the WISE study, in which
the primary endpoint was evaluation of the independent contribution of socioeco-
nomic factors on the estimation of time to cardiovascular death or myocardial in-
farction (MI), 819 women were enrolled and referred for clinically indicated coro-
nary angiography. With respect to socioeconomic factors, income remained a sig-
nificant predictor of cardiovascular death or MI in risk-adjusted models that con-
trolled for angiographic coronary disease, chest-pain symptoms, and cardiac risk
factors [21]. It was suggested that QoL would be more strongly associated with so-
cial support among women than in men with CAD.

Younger (i.e., aged < 55 years) male and female subjects with CAD report sig-
nificantly lower self-rated health than their older counterparts. This could be be-
cause coronary disease restricts younger people from fulfilling their (usually ac-
tive) professional and social roles. Advanced age is usually accompanied by less
physical activity. Hence, minimal cardiac pain after percutaneous coronary inter-
vention (PCI) or coronary artery bypass grafting (CABG) are tolerated better by
older patients as opposed to more physically active younger patients. Older indi-
viduals (especially women after menopause) have less knowledge about CAD and,
compared with younger individuals, take less active interest in their own health,
which may influence HRQoL [22].

Atypical cardiac pain experienced by women also leads to misunderstanding of
the warning signs and symptoms of MI or exacerbation of stable ischemic heart dis-
ease. Moreover, women do not recognize the threat of CAD (even if there is a sig-
nificant family history) and delay seeking healthcare for signs of acute MI [16].

As in other CVDs, stark differences in HRQoL can be found between subjects
with CAD and their families. Men with CAD often exaggerate the restrictions placed
on them by their illness, and have a tendency to reduce their level of family and
social activities. Also, family members often do not recognize the health problems
of individuals with CAD. Conversely, healthy men who are partners of women with
CAD tend to overstate the everyday functional restrictions of their partners. They
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exhibit overprotective behavior, often looking to restrict the activity of women who,
as a result, feel even more “sick”.

An additional factor is the psychological state and manner in which patients in-
terpret changes to their health status. Patients who are accommodating and approach
life in an optimistic manner rate their symptoms as less burdensome than do pes-
simistic patients, even during anginal pain [23]. An optimistic outlook (“positive
affect”) is associated with significantly higher HRQoL in patients subjected to dif-
ferent invasive procedures for treating CAD (e.g., CABG, PCI) [24]. Such an at-
titude is also derived from patient compliance with recommendations for therapy
stated by the attending physician, as well as the patient’s opinion of treatment ef-
fectiveness. On the other hand, Pelle et al. reported that CAD patients with a lack
of positive affect (“anhedonia”) reported poorer health status and higher levels of
somatic and cognitive symptoms. Somatic and cognitive symptoms differed as a
function of anhedonia over time, but health status did not [25]. In another study
published recently, > 1,700 participants were observed for < 10 years [26]. In this
large prospective, population-based survey, positive affect (defined as the experi-
ence of pleasurable emotions such as joy, happiness, excitement, enthusiasm) was
associated with a reduced risk of incident CAD independent of negative affects (de-
pressive symptoms, hostility, anxiety). That finding underlined the protective ef-
fects of positive affect on physical health and the prognosis.

More advanced stages of chronic CAD often lead to an increased risk of MI,
which is accompanied by heightened emotional stress. However, after a few months,
most post-MI patients return to a stable psychological state and optimal physical
functioning [27]. In #25-30% of such patients, a constant feeling of uneasiness con-
cerning their health remains and/or depression develops, leading to decreased
HRQoL. It has been demonstrated that the negative influence of MI on HRQoL more
frequently affects younger patients (< 55 years old) and may even last < 2 years
after the incident.

In the Global Utilization of Streptokinase and t-PA for Occluded Coronary Ar-
teries (GUSTO-I) Angiographic study, it was confirmed that, 2 years after M1, left
ventricular ejection fraction (LVEF) correlated well with post-MI HRQoL (i.e., the
lower the LVEEF, the lower the HRQoL) [28]. Carrying out psychological tests and
observing patients after MI allows the future course of coronary disease to be pre-
dicted. Choosing appropriate treatment (including lifestyle management) improves
the prognosis and allows for a quicker return to normal activity. Schweikert et al.
analyzed data from the Monitoring Trends and Determinants in Cardiovascular Dis-
ease (MONICA)/Cooperative Health Research in the Region of Augsburg (KORA)
Myocardial Infarction Registry in Augsburg, Germany. That registry contains
=2,950 patients, and they confirmed that MI survivors had a significant reduction
in HRQoL (measured with the EQ-5D VAS questionnaire) compared with the gen-
eral population [29]. In this study, the main predictors of lower HRQoL were
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older age, DM, obesity, current smoking, and experience of re-infarction. Having
a heart attack at a young age (45-54 years) was particularly devastating for HRQoL.:
in young survivors, MI decreased HRQoL to the level of QoL observed in the gen-
eral population 20 years later [29].

Symptoms of depression and anxiety are important factors influencing HRQoL
in CAD. It is estimated that among patients with stable CAD, 25-45% at some point
require pharmacological therapy for depression [30]. This group is even greater
among post-MI patients and those with CHF. Long-term clinical studies have con-
firmed that individuals with CVD also suffering from depression have a 3.5-fold
greater risk of death 18-months after MI than individuals without depression.
Newer data further describe the influence of depression which presents after acute
coronary syndrome (ACS) or during hospitalization due to ACS. In such cases, de-
pression not only progressively decreases HRQoL, but also increases the risk of
cardiovascular death < 5 years after an acute cardiovascular event [31].

Hospitalization due to coronary disease is another factor associated with reduced
HRQoL in certain patients. It has also been found that individuals with a reduced lev-
el of social support (material or emotional) more often present with depression and
an increased level of aggression 1 month after angiographic diagnostic testing. This
relationship exists irrespective of sex, age, and degree of CAD advancement.

Another study in a random group of 250 patients with CAD measuring HRQoL
the Cardiac Health Profile (CHP) and the EQ-VAS questionnaires found cognitive
dysfunction to be the strongest determinant of HRQoL [32]. Cognitive dysfunc-
tion (measured in terms of memory, ability to learn, and concentration) explained
43% of differences in these questionnaires and influenced HRQoL to a greater ex-
tent than a breakdown in physical and psychological wellbeing [32]. Moreover, the
degree of cognitive dysfunction was independent of the CCS class presented by the
patients.

Data obtained from the Translational Research Investigating Underlying Dispar-
ities in Recovery from Acute Myocardial Infarction: Patients' Health Status (TRI-
UMPH) Registry in the USA have shown that cognitive impairment without de-
mentia (CIND) occurs in > 50% of older adult survivors of acute MI [33]. More-
over, in older CAD patients (mean age, 73 years), CIND was associated with less
invasive care, less referral and participation in cardiac rehabilitation, and worse risk-
adjusted 1-year survival.

3.3 Methods Used to Measure QoL in Subjects with CAD

Assessing the HRQoL of CAD patients has been measured using general and spe-
cific questionnaires. HRQoL measures can be classified as “generic” (covering health
in general) or “disease-specific”’, and typically address various dimensions of
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health, including physical functioning, social and emotional functioning, perceived
health status, life satisfaction, and interpersonal relationships. The most often used
generic questionnaires include the Short Form 36-item Survey (SF-36), Sickness
Impact Profile (SIP), Quality of Well Being Scale (QWB), EuroQoL-5D (EQ-5D),
Nottingham Health Profile (NHP) and Quality of Life Index-Cardiac Version III
(QLI). The most often used specific questionnaires include the Seattle Angina
Questionnaire (SAQ), Health Complaints Scale in Coronary Artery Disease (HCS-
CAD), MacNew Heart Disease Health-Related Quality of Life Questionnaire (Mac-
New), Quality of Life After Myocardial Infarction (QLMI), Angina Pectoris Qual-
ity of Life Questionnaire (SAQLQ), Cardiac Health Profile (CHP), Angina-relat-
ed Limitations at Work Questionnaire, Cardiovascular Limitations and Symptoms
Profile (CLASP), and Myocardial Infarction Dimensional Assessment Scale (MI-
DAS) (see Appendix).

Dougherty et al. [34] compared the SAQ, SF-36, and QLMI in 107 patients with
SA: 97 (90.6%) received a calcium antagonist, 86 (80.4%) nitrates, and 56 (52.3%)
beta-blockers. This study found that the severity of SA (measured using the CCS
scale) could be correlated to all categories of the SAQ, two categories of the SF-
36, and none of the QLMI scales. All these instruments gave similar results if re-
administered to the same patients 2 weeks later. The SAQ is specially designed for
CAD patients and measures the physical state, symptom severity, and subjective
HRQoL.

Visser et al. [35] also used questionnaires to study the HRQoL of CAD patients:
SIP, NHP, and QWB. These results were correlated with CAD stage based on the
New York Health Association (NYHA) scale. Included in this study were 59 pa-
tients presenting with SA. When comparing these questionnaires against increas-
ing NYHA stages, 4 out of 6 symptom groups were seen to increase in severity in
the NHP, 6 out of 11 groups increased in severity in the SIP, and only 2 out of 4
groups increased in severity in the QWB questionnaire. The QWB questionnaire
was also the most difficult to use, giving the least reliable results due to high vari-
ability across 3 individuals to whom the questionnaire was administered. This
questionnaire was also least sensitive to changes in the degree of angina symptoms.
NHP and SIP questionnaires gave highly correlated results (r = 0.82, p < 0.001) in
similar categories (e.g., emotional status or sleep quality). The coefficients of vari-
ation were also lower in the NHP and SIP questionnaires. The authors concluded
that these two questionnaires were valuable tools for measuring the effects of ther-
apy on CAD patients.

Not all generic questionnaires are sufficiently sensitive to be used to detect
changes in the health status of CAD patients. Thus, with the aim of measuring
HRQoL in this group of patients, it is necessary to use a combination of generic
and specific questionnaires [36]. The vast number of questionnaires used to meas-
ure HRQoL in CAD patients does not simplify study design, nor does it allow for
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easy comparison of data. Hence, in 2005, the European Society of Cardiology be-
gan the Euro Cardio-QoL Project. This was implemented in 15 European countries
with the aim of developing a reliable questionnaire (“HeartQoL”) to measure
HRQoL in CAD patients [37]. The project is ongoing.

3.4 Influence of Treatment on the HRQoL of Subjects
with CAD

Treatment of SA is multidirectional and usually involves correction of several risk
factors (i.e., lifestyle modification), pharmacological management, invasive pro-
cedures (e.g., coronary revascularization), prevention of sudden cardiac death, and
treating concomitant diseases. The main goals of SA treatment include reducing
or eliminating chest-pain symptoms and improving the prognosis through second-
ary prevention. In recent years, it has also been found that aspirin and hypolipidem-
ic drugs markedly decrease the risk of MI, hospitalization, and mortality in this group
of patients.

3.5 Effects of Catheters or Surgery

PCI is considered to be the first-line treatment for symptomatic CAD in younger
and older patients, and positively influences HRQoL. Reinfret et al. [38] found that,
compared with balloon angioplasty, PCI with stent implantation in acute MI led to
considerable improvement in HRQoL immediately after the procedure as well as
in long-term observation. However, in the Optimum Percutaneous Transluminal
Coronary Angioplasty Compared with Routine Stent Strategy (OPUS-1) study, no
differences were noted in HRQoL (measured using the SAQ questionnaire) in pa-
tients treated with balloon angioplasty or stent implantation [39]. Nevertheless, the
HRQoL of both groups increased significantly after intervention. The results of the
Randomized Intervention Trial of Unstable Angina (RITA-3) study [40] described
the benefits of carrying out revascularization in patients with unstable angina or in
MI patients without ST elevation. This study reported that such a procedure im-
proved HRQoL (measured using EQ-5D, SF-36, and SAQ) more so than undertak-
ing an invasive intervention (e.g., PCI) after having CAD symptoms for a period
of time or using pharmacological treatment alone. These results mimic those of ear-
lier studies examining improvement in HRQoL after the treatment of symptomatic
CAD with invasive interventions undertaken at earlier stages.

Restenosis is a significant factor that restricts patient functioning after PCI
[41]. A study using two questionnaires to measure QoL in CAD patients — the PG-
WB Index as a general measure and the HCS in CHD as a disease-specific measure
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— found significantly lower HRQoL 6 months after restenosis in those who had pre-
viously undergone dilation of chronically occluded coronary arteries. In this group,
successful revascularization with stent implantation led to improved wellbeing, de-
creased emotional discomfort, and increased vitality. Moreover, a reduced fre-
quency of health-related complaints and subjective coronary symptoms was report-
ed in the group of successfully treated patients (i.e., without restenosis of the coro-
nary vessel) [42].

From the viewpoint of HRQoL, there are advantages and disadvantages to the
different options of CAD treatment. CABG decreases or eliminates the symptoms
of chest pain, improves patient functioning, and decreases the need for pharmacother-
apy. Improvement in function, especially physical [43], is most often long-term and
supports improvement in HRQoL [44], which may even be greater after PCI. How-
ever, after CABG, 5-15% of patients report worse HRQoL than before the proce-
dure. This may result from postoperative pain, sleep disturbance, memory prob-
lems, and disrupted family relationships [45].

The HRQoL of patients after PCI may quickly deteriorate because of recurring
angina symptoms resulting from restenosis. Recurring symptoms of chest pain or
the anxiety associated with the potential of recurring coronary pain lead to decreased
HRQOoL in patients after PCI.

3.6 Effects of Pharmacological Treatment

Beta-blockers used in the treatment of CAD help reduce chest-pain symptoms and
simultaneously yield an antihypertensive and antiarrhythmic effect. A new gener-
ation of beta-blockers may positively influence the HRQoL of patients due to low-
er prevalence of side effects such as bradyarrhythmia, bronchospasm, impotence,
depressed mood, and nightmares.

Long-acting nitrates contribute minimally to improving the HRQoL of CAD pa-
tients [46]. Their positive influence may be reduced if, during treatment, the pa-
tient presents with dizziness, headaches, or hypotension. It has also been suggest-
ed that trimetazidine [47] improves HRQoL in selected groups of patients.

In recent years, it has also been found that angiotensin-converting enzyme in-
hibitors play a significant part in CAD treatment. Using perindopril in patients at
moderate risk and ramipril in patients at high risk of cardiovascular events reduces
the prevalence of death, MI and stroke. However, there is a lack of data concern-
ing the influence of these drugs on the HRQoL of subjects with symptomatic
CAD.

With respect to the prognosis, decreasing symptoms of chest pain and improv-
ing HRQoL, invasive revascularization methods (PCI (with and without stenting),
CABGQG) are advantageous compared with pharmacological treatment of symptomatic
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CAD [48]. However, not all CAD patients are suitable candidates for revascular-
ization. Those who are treated with pharmacotherapy alone have especially low
HRQoL and require careful medical attention [49].

As part of cardiologic rehabilitation, physical training over a few months im-
proves HRQoL in diverse groups of CAD patients (especially in those who have
suffered MI). It has been found that systematic physical training helps reduce
weight in obese patients, improves physical endurance, decreases cholesterol lev-
els, and reduces anxiety and depression. These factors relate to a sizable percent-
age of post-MI patients and those with SA, including those who have undergone
CABG [50].
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Quality of Life in Patients After Coronary 4
Interventional Treatment

Leszek Bryniarski and Marek Klocek

4.1 Introduction

A long-term goal of treating coronary artery disease (CAD) is to decrease mortal-
ity by reducing the prevalence of myocardial infarction (MI) and sudden cardiac
death. An immediate goal of treatment is to minimize chest pain (coronary pain,
angina), increase physical tolerance, and to positively influence the quality of life
(QoL) of patients by alleviating symptoms [1].

CAD is one of the most often encountered diseases in the world. From 1950 to
1990, an increase in the incidence of new-onset CAD was documented in many coun-
tries, and a rise in mortality observed. However, these negative trends have been
reversed during the last two decades in many countries. For instance, in young adults,
mortality due to CAD and cerebrovascular disease has steadily declined in Europe
[2]. Also, in the USA and Canada, mortality due to CAD has declined by =60% in
both sexes [3]. Conversely, there is a tendency for increased morbidity due to
CAD in aging populations.

Coronary pain is a main determinant of health-related quality of life (HRQoL)
in CAD patients. The presence and severity of angina negatively influences vari-
ous dimensions of health status and everyday functioning. Poor physical health has
been shown to be an important predictor for a poor prognosis in patients with CAD
treated with percutaneous coronary interventions [4]. Differences in the impairment
of HRQoL associated with CAD have been noted across different age, racial and
ethnic groups [5]. The side effects of long-term pharmacotherapy (especially in those
using many drugs every day) may also adversely affect HRQoL, and result in non-
compliance during therapy. Percutaneous coronary intervention (PCI) and coronary
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artery bypass grafting (CABG) decrease the frequency of chest pain, improve
health, and prolong the life of CAD patients. Though costly (with patients under-
going PCI sometimes needing to repeat the procedure due to restenosis), these in-
terventions are advantageous because of their influence on HRQoL.

Myocardial revascularization has been an established mainstay for the treatment
of CAD for several years. CABG has been used in since the 1960s, and is arguably
the most intensively studied surgical procedure ever undertaken. PCI has been used
since the 1980s. It has been subjected to more randomized clinical trials than any
other interventional procedure [6].

CABG and PCI have witnessed significant technological advances, in particu-
lar the use of drug-eluting stents (DES) in PCI and of arterial grafts in CABG. How-
ever, their role in the treatment of subjects presenting with stable CAD is being chal-
lenged by advances in medical treatment (referred to as “optimal medical thera-
py”), which includes intensive lifestyle management and pharmacological manage-
ment. Furthermore, differences between the two revascularization strategies should
be recognized. In CABG, bypass grafts are placed to the coronary vessel beyond
the “culprit” lesion(s), thereby providing extra sources of nutrient blood flow to
the myocardium and offering protection against the consequences of further prox-
imal obstructive disease. In contrast, PCI with coronary stents aims to restore the
normal conductance of the native coronary vasculature without offering protection
against new disease proximal to the stent [6].

4.2 PClin Stable Angina

Stable angina pectoris is a main syndrome of chronic CAD. Usually, PCI is under-
taken in patients with refractory or progressing angina attacks. However, PCI does
not significantly decrease mortality in stable angina [7]. Despite the many PCI pro-
cedures undertaken worldwide, few studies have examined the long-term effects
on the HRQoL of patients after this procedure, as seen in everyday clinical prac-
tice [8]. However, in general, we can conclude that PCIs improve HRQoL in sub-
jects with stable angina pectoris, as discussed below.

The HRQoL of patients subject to revascularization (percutaneous and surgical)
is significantly higher than in patients treated conservatively [8]. In a 10-year
study, Westin et al. found that self-rated HRQoL is of prognostic value for estimat-
ing the risk of death after a cardiac event (MI, CABG, angioplasty) [9]. Surpris-
ingly, the increase in HRQoL did not produce an increase in survival [7].

Compared with pharmacotherapy, revascularization in subjects with stable
angina decreases chest pain to a greater extent and objectively decreases myocar-
dial ischemia [7]. A study examining the options of invasive CAD treatment
found that patients were familiar with this form of therapy. Hence, carrying out
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the procedure has a very large placebo effect [1]. Physicians often concentrate on
the “hard” endpoints (e.g., mortality) and have a tendency to not appreciate the
complaints of patients. However, from the patients’ perspective, restrictions in
everyday functioning are of the greatest significance, either at home or during pro-
fessional activities.

The Angioplasty Compared to Medicine (ACME) study found significant im-
provement in the HRQoL of men treated by PCI for single-vessel coronary disease,
but did not find as significant a improvement in patients with double-vessel dis-
ease [10]. Spertus et al. examined the relationship between the baseline character-
istics of 1,518 post-MI patients and their HRQoL 1 year after PCI [11]. Improve-
ment in HRQoL was proportional to the severity of angina before the procedure.
Using the Seattle Angina Questionnaire (SAQ), significant improvement was not-
ed in those with, as compared with those without, angina. Scores increased by 21.4
+ 2.1 points in patients with symptomatic angina once per month, by 30.7 + 2.2
points in those presenting with symptoms once per week, and by 34.6 + 2.6 points
in those with everyday angina pain. Improvement in patient HRQoL was also de-
pendent upon age. The ACME study once again confirmed the fundamental role
of coronary pain as a restrictive factor in the HRQoL of CAD patients. Among pa-
tients without angina, 36% noted significant improvement in HRQoL, whereas im-
provement was noted in 85% of patients with angina [11]. PCI also leads to im-
provement in the HRQoL of asymptomatic CAD patients.

The main results of the Clinical Outcomes Utilizing Revascularization and Ag-
gressive Drug Evaluation (COURAGE) Trial were published in 2007 [12]. In this
trial, 2,287 patients with stable angina pectoris were randomly assigned to PCI with
optimal medical therapy or to optimal medical therapy alone. The design and re-
sults of the trial aroused controversy. The design of the COURAGE Trial had two
main problems: (i) it did not meet pre-specified assumptions about statistical pow-
er despite protocol changes made after the trial was underway that placed PCI at
a disadvantage; and (ii) only a small percentage of screened patients were includ-
ed, revascularization was incomplete, and 32% of the medical therapy group need-
ed revascularization. In 2008, the results of QoL components in the COURAGE
Trial were published [13]. Angina-specific health status (with the use of the SAQ)
and overall physical and mental function (with use of the 36-item Short Form Health
Survey (SF-36)) were assessed. At 3 months, 53% of patients in the PCI group and
42% in the medical-therapy group remained angina-free. By 3 months, SAQ scores
had increased in the PCI group as compared with the optimal medical therapy group
for: physical limitations (p = 0.004); angina stability (p = 0.002); angina frequen-
cy (p <0.001); treatment satisfaction (p < 0.001); and QoL (p < 0.001). In gener-
al, patients had an incremental benefit from PCI for 6 months to 24 months. Pa-
tients with more severe angina had a greater benefit from PCI. Similar benefits from
PCI were seen in some (but not all) domains of the SF-36. However, by 36 months,
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there was no significant difference in health status between the treatment groups.
The authors concluded that patients with stable CAD, both those treated with PCI
and those treated with optimal medical therapy alone, had marked improvements
in health status during follow-up. The PCI group had small (but significant) incre-
mental benefits in the early post-intervention period that disappeared by 36 months
after intervention. However, the COURAGE Trial was not a “head-to-head” study
of PCI versus optimal medical therapy, but instead a strategy comparison of up-
front PCI with optimal medical therapy versus upfront optimal medical therapy
alone. Most of the patients who received optimal medical therapy alone had im-
proved symptoms within 3 months, but 21% crossed over and received PCI. Thus,
the COURAGE Trial revealed that the treatment of patients with stable angina should
be started with optimal medical therapy but, if this is ineffective, use PCI. The
COURAGE Trial also showed the value of integrating measures of health status (such
as the SAQ) in routine clinical practice. In particular, the PCI-first strategy provid-
ed the largest benefit for those with a SAQ score < 50 points (corresponding to those
having angina several times a week). In contrast, those with higher scores in the
SAQ (less frequent or no angina) had less benefit or no benefit from upfront PCI.
These findings showed that measures of health status may be useful to select a treat-
ment option and to monitor its effectiveness [14].

Several studies have looked at the influence of PCI on HRQoL, but only a few
have examined the relationship between the baseline characteristics of patients and
improvement in HRQoL after PCI [15, 16]. However, most data come from cross-
sectional studies which incorporate a supplementary measure of symptoms present-
ed by the patient and the influence of these symptoms on HRQoL. These were not
prospective studies conducted with the aim of measuring HRQoL. Permanyer-Mi-
ralda et al. found that, in a group of 106 patients, residual angina after PCI was the
most important determinant of decreased HRQoL 3 years after angioplasty [17].
Similarly, Pocock et al. confirmed the significant relationship between the influ-
ence of angina, shortness of breath, and limited exercise tolerance on HRQoL for
1 year after the procedure [18]. None of these studies concentrated on the deter-
minants of patient HRQoL before the procedure. Hence, Nash et al. examined the
baseline predictors of QoL in 1,182 patients before angioplasty [19]. They found
that poor HRQoL at baseline (low physical component (PCS) and low mental
component (MCS) scores on SF-36) acted as an independent determinant of im-
provement from angioplasty 6 months after the procedure.

Similar results were obtained in the study by de Quadros et al. [20]. Patients with
stable angina (n = 110) were assessed by the SAQ before PCI and followed up for
1 year. Authors revealed that there was an improvement in all SAQ scales after 1
year in most patients treated with PCI in the “real-world practice” (68% of patients
were free of angina 1 year after PCI). In multivariate analyses, QoL before the pro-
cedure was the main positive predictor of improvement in QoL. This study con-
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firmed the positive impact of PCI on symptom relief in chronic stable angina in
everyday clinical practice.

The number of elderly patients is increasing worldwide and require special at-
tention. The Trial of Invasive Versus Medical Therapy in Elderly Patients (TIME)
compared two strategies for treating symptomatic, stable angina in patients aged
> 75 years. Results confirmed that an invasive diagnostic approach (coronography)
and, depending on the result, PCI or CABG, significantly improved HRQoL 6
months after the procedure [21]. This improvement was similar for men and women
with CAD despite the lower overall scores for women [22]. However, after 1 year,
no significant differences in mortality, MI, or symptom improvement were noted
between conservative and invasive strategies. This was primarily because, at this
time, 43% of patients who initially qualified for pharmacological treatment under-
went revascularization because of recurring angina. The TIME study, which looked
at individuals aged > 75 years, attained similar results to those in the Randomised
Intervention Treatment of Angina (RITA-2) study [23], which examined younger
CAD patients with a mean age of 58 years. In both age groups, early improvement
in angina symptoms and HRQoL after invasive treatment for CAD (i.e., PCI or
CABG) disappeared with time, after 1 year. Conversely, younger and older CAD
patients treated conservatively were found to: have a greater incidence of non-fa-
tal cardiovascular episodes and hospitalizations; use more anti-anginal drugs; re-
quire revascularization more often [24]. Hence, their HRQoL was poor.

In another study, using SF-36 and SAQ, Seto et al. did not find differences based
on age in HRQoL after PCI [25]. At observation times of 6 months and 12 months,
they authors found similar levels of HRQoL in 295 patients aged > 70 years as in
1,150 patients aged < 70 years.

Li et al. observed 624 elderly subjects with acute coronary syndromes (ACS)
admitted to hospital [26]. HRQoL was assessed at baseline and after 6 months by
SF-36. The authors found that HRQoL at baseline decreased with advancing age.
However, even though older patients were less likely to undergo angioplasty (56%
of patients aged 60—79 years versus 21% of patients aged > 80 years), subjects from
the older group who underwent PCI experienced the most improvement in physi-
cal health as compared with younger ones. The investigators suggested that age
should not be an argument against coronary revascularization with PCI due to the
potential benefits in HRQoL.

However, one may suppose that, with a decreased incidence of restenosis after
the introduction of DES compared with that encountered with bare-metal stents
(BMS), and the consequent decrease in recurring anginal symptoms, such stents
should lead to improvement in HRQoL [36, 37]. Recently published data from the
Rapamycin-Eluting Stent Evaluated at Rotterdam Cardiology Hospital (RE-
SEARCH) Registry can partially address this issue [27]. More than 800 consecu-
tive patients (mean age, 62 years) treated with PCI with implantations of sirolimus-
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eluting stents (SES) or BMS were involved. At inclusion, =50% of participants suf-
fered from stable angina. Patients were not randomized to stent type. HRQoL was
measured with SF-36, and 59% of patients had good health status at 1 month and
12 months after PCI. Poor health status at baseline was predictive of higher mor-
tality at 6-year follow-up, and this effect was independent of demographic and clin-
ical characteristics. The results of this study showed that patient-reported health
status should be adopted in standard clinical practice for identification of high-risk
CAD patients, who will be (or already have been) treated with DES.

Pedersen et al. also assessed the impact of patient-rated health status on the prog-
nosis in subjects treated with PCI with paclitaxel-eluting stents (PES) [28]. Eight-
hundred and seventy CAD patients completed the EuroQoL-5D (EQ-5D) question-
naire just after PCI. Two dimensions of the questionnaire, “mobility” and “self-care”
as well as self-reported health status as measured with the EQ visual analog scale
(EQ VAS) scale were independent predictors of death or MI at 1-year follow-up
(more than twofold risk).

4.3 PCl and CABG in Multivessel CAD

Large-scale clinical studies comparing CABG and PCI with pharmacological treat-
ment reported that any reduction in mortality is proportional to the degree of dis-
ease progression [7]. Only in the case of left main stenosis or triple-vessel CAD
(especially with left ventricular contractile dysfunction) does CABG extend patient
survival. Recently published data indicate that implantation of DES can provide
similar long-term survival in multivessel CAD [29].

Earlier studies showed the superiority of CABG over PCI in terms of extend-
ing short- and long-term survival as well as improving HRQoL. Hlatky et al. [30]
compared the results of the Bypass Angioplasty Revascularization Investigation
(BARI) study with the Study of Economics and Quality of Life (SEQOL). The BARI
study took place before the era of stents (i.e., only balloon angioplasty was done)
and involved 934 patients with multivessel CAD randomized to CABG or PCI who
simultaneously took part in the SEQOL. The authors found that, compared with
PCI, HRQoL improved most significantly in the first 3 years after CABG, and that
this difference disappeared gradually after 10-12 years [30]. They also confirmed
the negative influence of angina on HRQoL.

The Stent or Surgery (SoS) study examined 488 patients with multivessel CAD
treated using PCI with stenting and 500 patients treated with CABG. This study
found improvement in both groups with regard to health status (i.e., improved phys-
ical activity, decreased prevalence of recurrent angina) and HRQoL measured 6
months and 12 months after the intervention using the SAQ. However, improve-
ment in HRQoL and anginal symptoms was significantly greater in patients who
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underwent CABG [31]. The greatest difference between PCI and CABG was ob-
served after 6 months.

In the Medicine, Angioplasty, or Surgery Study (MASS-II), 542 patients were
randomly assigned to CABG (175 subjects), PCI (180 subjects) or to standard phar-
macological therapy (187 subjects) and HRQoL assessed by SF-36. All three ther-
apeutic strategies presented significant improvements in all dimensions of the SF-
36 during follow-up. However, in the CABG group, greater improvement in phys-
ical and social functioning as well as in vitality and general health was observed
when compared with patients treated by pharmacological means or PCI. Also,
men had higher HRQoL at the beginning of the trial when compared with women,
with progressive improvement after 6 months and 12 months [32].

Attention has been drawn to differences in morbidity due to CAD between men
and women. Sex seems to play a part in the effects of revascularization. The Arte-
rial Revascularization Therapy Study (ARTS) confirmed the positive influence of
CABG on HRQoL, more so than using PCI with stenting, whereas no differences
were observed between men and women [33]. Zhang et al. analyzed the results of
the SoS study in a group of 206 women and 782 men diagnosed with multivessel
CAD randomly assigned to CABG or PCI with stenting. After 1 year, men who un-
derwent CABG were found to have better tolerance for physical activity, decreased
frequency of angina, and higher general HRQoL than men who underwent PCI. The
superiority of CABG over PCI could not be confirmed in women, in whom improve-
ment after both forms of revascularization was identical [34]. As mentioned above,
the SoS study measured HRQoL at baseline as well as 6 months and 12 months
after the intervention. It was measured using the SAQ, with three subscales meas-
uring physical restrictions, frequency of angina, and HRQoL. At baseline, women
in this study were older, sicker, and had lower SAQ scores than men (i.e., worse
HRQoL). After 6 months, the results of SAQ testing significantly improved for men
and women, especially in CABG patients. For men, with respect to physical restric-
tions, grafting led to greater improvement than PCI by 54.7%, by 31.3% in terms
of reducing the frequency of angina, and by 18.3% for improvement in general QoL.
For women, these differences were 11.6%, 43.2%, and 39.3%, respectively. One
year after the procedure, men subject to CABG were found to have a greater im-
provement in health status than after PCI: physical restrictions improved by 50.6%,
the prevalence of angina improved by 19.7%, and general HRQoL improved by
15.3%. However, differences in scores at 1 year between the two procedures de-
creased significantly in women to 1.6%, 11.1%, and 0.6%, respectively [33]. This
was due to significant later improvement after PCI. This means that, after 1 year
follow-up, CABG was advantageous for improving HRQoL only in men. In women,
both procedures seemed to yield a similar benefit after 1 year. However, the limi-
tations of this study are often raised. Firstly, there were many fewer women than
men in the study. Secondly, patients’ knowledge of the chosen treatment option may
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have influenced their answers on the SAQ. Finally, the randomization procedure
meant that the sample population may not have been representative of patients with
multivessel CAD.

The results of the Arterial Revascularization Therapies Study (ARTS II) com-
pared the safety and effectiveness of patients with multivessel CAD using PCI with
SES stents against the results of the ARTS I study [35]. The multicenter ARTS II
involved 607 patients, with an average of 3.7 stents implanted per patient. One-year
survival was very high: 99.05%. In addition, 1-year survival without stroke or MI
reached 96.9%, and 1-year survival without without revascularization reached
91.5%. As the primary endpoint, 1-year survival without major adverse cardiovas-
cular or cerebral events (MACE) reached 89.5%. The results of ARTS II were then
compared with those of ARTS 1. With respect to both segments of ARTS I (i.e., ARTS
I- CABG and ARTS I - PCI), the reduction in relative risk (RR) for the endpoints
of the study was: survival without revascularization: RR 2.03 (95% confidence in-
terval (CI): 1.23-3.34) for CABG and 0.44 (95% CI: 0.31-0.61) for PCI; survival
without MACE: RR 0.89 (95% CI: 0.65-1.23) and 0.39 (95% CI: 0.30-0.51), re-
spectively. The results of ARTS II suggest that treating multivessel CAD with PCI
using SES is safe and effective. The 3-year follow-up of this study suggested that
PCI using SES seems to be safer and more efficacious than PCI using BMS irre-
spective of the presence of diabetes mellitus (DM) [36]. Comparison with the re-
sults of ARTS I revealed that surgical treatment continued to be related to a decreased
need for revascularization. The general number of MACE in the ARTS II — PCI group
was similar to that of the CABG group and significantly lower than that in the ARTS
I - BMS group.

In 2010, the investigators of ARTS II published results regarding HRQoL and
anginal status in patients with multivessel disease treated with PCI with SES.
HRQoL outcomes were compared with the findings of ARTS I. HRQoL was eval-
uated at baseline and at 1, 6, 12 and 36 months after revascularization using SF-
36. The analyzed groups were treated with SES (n =585), BMS (n =483) or CABG
(n=483). Stenting and CABG resulted in improvement of HRQoL and anginal sta-
tus. Patients treated with SES had, on average, 10% better HRQoL than BMS pa-
tients from the first month up to 3 years (better score in subscales: physical func-
tioning, physical role functioning, emotional role functioning and mental health).
Up to 12 months, the HRQoL was better after SES implantation than CABG, but
was identical thereafter. Angina was more prevalent in the BMS group than in the
SES and CABG groups. After 36 months, 10% of the patients treated with SES suf-
fered from angina, aong with 13% of CABG patients and 20% of BMS patients.
The authors claimed that stenting and CABG resulted in a significant improvement
in HRQoL and angina. Moreover, with a substantial reduction of restenosis, HRQoL
after the use of SES was improved significantly compared with BMS, and was sim-
ilar to that for CABG [37].
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Recently published data from the Synergy between PCI with Taxus and Cardiac
Surgery (SYNTAX) study showed additional information concerning HRQoL in
patients treated with PCI using DES and CABG. The SYNTAX study was a large
(n = 1,800), randomized trial in which the outcomes of PCI with the use of PES
were compared with those of CABG among patients with three-vessel or left main
CAD. Among patients treated by surgeons the composite primary endpoint (death,
MI, stroke or repeat revascularization) was lower than that in the PCI group, but
no significant differences between the two strategies in the composite of irre-
versible outcomes (death, MI or stroke) were noted. Investigators in the SYNTAX
study carried out a prospective QoL substudy as a part of the main trial. They used
a disease-specific measure (the SAQ) and two generic measures (SF-36 and EQ-
5D) before and 1, 6 and 12 months after the procedure. The scores on the subscales
of both questionnaires were higher at 6 months and 12 months than at baseline in
PCI and CABG groups. The proportion of patients who were free from angina in
CABG and PCI groups was similar at 1 month and 6 months, but was higher in the
CABG group at 12 months (76.3% versus 71.6%, p = 0.05). Scores on other sub-
scales of the SAQ and SF-36 were slightly higher in the PCI group (especially at
1 month) or similar in both groups (at 12 month follow-up). According to the au-
thors, symptomatic benefits of CABG were counterbalanced by the faster recov-
ery and improved short-term health status in PCI group. Both strategies resulted
in significant relief from angina and improvement in overall health status [38].

Steady progress is being made with respect to the different technical aspects of
CABG. Endoscopic technology is being used in an increasing number of CABG
procedures. Endoscopic cardiosurgery allows for greater improvement in HRQoL
than “off-pump” procedures (without the use of external circulation) or convention-
al CABG. This is related to significantly decreased postoperative pain and an ear-
lier return to everyday activities. No differences in HRQoL 6 months after off-pump
and on-pump CABG have been reported [39]. It has also been demonstrated that
total arterial (bilateral internal thoracic arteries) CABG is feasible and safe in
terms of in-hospital mortality. At follow-up, the incidence of death, hospital read-
mission and reintervention, and patient QoL are acceptable, with favorable graft
patency rates [40]. These impressive short- and medium-term results should be con-
firmed in further studies.

44 PClin ACS

ACS include acute myocardial infarction (AMI; which can be non-ST elevation my-
ocardial infarction (NSTEMI) or ST elevation myocardial infarction (STEMI)) and
unstable angina. There has been a decrease in mortality and other cardiac events
resulting from aggressive, invasive treatment of STEMI and NSTEMI. Unstable
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angina is the most common diagnosis in patients admitted to Cardiac Intensive Care
Units, more common than STEMI.

Dias et al., analyzing the HRQoL of 278 patients admitted to hospital for ACS,
found that men, younger individuals, smokers, and those with better education were
characterized by higher HRQoL [41]. Using SF-36, they found significantly low-
er values for the Physical Component Summary (PCS) and Mental Component Sum-
mary (MCS) in individuals who previously experienced a cardiovascular incident
and presented with symptoms of depression. A worse perception of physical health
was more often encountered in patients with hypertension and DM who lived
alone. No relationship was found between HRQoL and symptoms or complications
due to hospitalization. Worse psychological health (lower MCS score on SF-36)
was observed in long-term observation of women, a baseline MCS < 56 points, and
in those with symptoms of depression. PCS values below the mean were also
found in long-term observations of women as well as in patients with previous car-
diovascular incidents, hypertension, DM, dyslipidemia, and a lower level of edu-
cation. Patients with higher PCS values in long-term observation were usually smok-
ers, typically had higher PCS and MCS values, and exhibited fewer symptoms of
depression. PCI in ACS patients led to improvement in HRQoL. In logistic regres-
sion analyses, male sex, high baseline PCS, a higher level of education, and no pre-
vious cardiovascular incidents were independent predictors of good physical health
after PCI. Conversely, female sex and symptoms of depression were independent
predictors of worse MCS values [41].

The Fragmin and/or Early Revascularization During Instability in Coronary
Artery Disease (FRISC II) study found that invasive treatment led to improvement
in the HRQoL of 2,457 patients measured using SF-36 and the Angina Pectoris Qual-
ity of Life (APQLQ) questionnaire. Compared with the conservatively (pharma-
cologically) treated group, improvement was observed 12 months after the proce-
dure [42]. The authors also confirmed that the presence and exacerbation of angi-
na had a significant, detrimental influence on HRQoL in short- and long-term ob-
servation. Also, compared with healthy individuals, unstable angina pectoris sig-
nificantly decreased the HRQoL of patients. This study expanded on the earlier re-
sults of the FRISC II study, which found decreased exacerbation of angina and ex-
ercise-based ischemia symptoms in patients referred for invasive therapy.

Invasive treatment of ACS leads to improvement in HRQoL by decreasing the
degree and severity of angina symptoms. However, it is not known if the strategy
of carrying out invasive interventions at an early stage leads to a significant im-
provement in HRQoL or if aggressive pharmacotherapy which reduces the symp-
toms of angina lead to improvement in HRQoL. The latter seems to be less likely,
especially in the presence of advanced atherosclerotic changes responsible for
coronary instability [1].

The Third Randomized Intervention Trial of Unstable Angina (RITA-3) com-
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pared the influence of using invasive therapy undertaken at an early stage or con-
servative therapy on the HRQoL of subjects with unstable angina or NSTEMI [43].
“Invasive treatment” referred to pharmacotherapy with early diagnostic coronog-
raphy (including the possibility of revascularization), and “conservative treatment”
referred to stabilizing symptoms using pharmacotherapy alone (with possible
coronography should angina symptoms persist or hallmarks of cardiac ischemia ap-
pear). Treatment was randomly chosen for 1,810 patients, 895 of whom were treat-
ed invasively and 915 were treated conservatively. HRQoL was evaluated using a
battery of tests administered at baseline and after 1 year follow-up: SF-36, SAQ,
EQ-VAS, and EQ-5D. As measured by EQ-VAS and EQ-5D at 12 months, signif-
icant improvement in general HRQoL and self-rated heath status was found in the
early invasively treated group compared with the conservatively treated group. In
early invasively treated groups, an improvement in HRQoL at 12 months was ob-
served also in SF-36 (i.e., better physical, emotional, and social functioning as well
as greater vitality and better general health) and SAQ (i.e., higher scores for exer-
cise tolerance, stabilized angina, satisfaction with treatment, and self-rated health
status).

Primary angioplasty undertaken in patients with MI significantly decreases
mortality. However, only a few authors have simultaneously examined survival and
HRQoL in patients after STEMI. It is no doubt that older age is a risk factor for
higher mortality after AMI. Ho et al. assessed a prospective cohort of 2,498 patients
from the Prospective Registry Evaluating Outcomes After Myocardial Infarction:
Events and Recovery Quality Improvement Registry (PREMIER) for HRQoL and
burden of angina among survivors of MI in several age groups (> 75 years, 65-74
years, 50—64 years, and 19-49 years) using the SAQ [44]. Multivariable analyses
assessed the relationship between age and 1-year HRQoL as well as angina bur-
den, adjusting for differences in clinical characteristics, treatment and baseline health
status. Older patients comprised a majority; 20.1% were aged > 75 years, 41.7%
were 65-74 years, 20.7% were 50—64 years, and 17.4% were < 50 years. At 12
months, older patients had a higher mortality (17.0% versus 8.7% versus 6.1% ver-
sus 3.2% for age groups > 75, 65-74, 50-64, and 1949 years, respectively, p < 0.001).
Among survivors of AMI, increasing age was associated with fewer angina symp-
toms and better HRQoL. These findings revealed that older patients had the poten-
tial for successful functional recovery after AMI. However, 1 in 10 of the oldest
patients and nearly 1 in 4 younger patients experienced angina 1 year after AMI.
These data highlighted the importance of continued symptom surveillance after AMI,
and suggested the need for better strategies to reduce symptom burden. The find-
ing that older survivors of AMI had successful functional and symptomatic recov-
ery after AMI despite receiving lower rates of some evidence-based therapies
(such as invasive and EBM pharmacological treatment) suggests even greater ben-
efits in HRQL may have been possible if guidelines were followed regardless of
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age. Those findings were also supported by Shah et al., who found that aggressive
treatment of CAD patients older than 85 years was associated with prolongation
of survival and improvement in QoL [45].

The possible influence of depression on the HRQoL in patients with ACS is al-
so important. Thombs et al. investigated whether symptoms of depression during
hospitalization for ACS, or the course of depressive symptoms after ACS, predict
physical health status 12 months after ACS, after controlling for physical health
status at the time of the ACS [46]. This was a prospective study of 425 patients with
ACS assessed with the Beck Depression Inventory (BDI) and Short Form 12 (SF-
12) Health Survey during hospitalization and 12 months later. Linear regression was
used to assess the relationship between in-hospital BDI scores and BDI symptoms
after ACS with physical health status 12 months later, after controlling for base-
line physical health status, age, sex, Killip class, history of AMI, and the cardiac
diagnosis. Baseline BDI scores predicted 12-month physical health. Compared with
non-depressed patients, only patients with persistent symptoms of depression were
at risk of poorer physical health. Patients with newly developed depressive symp-
toms after ACS were at slightly increased risk for worsened physical health, where-
as patients with transient depressive symptoms were not at increased risk. These
results underlined the importance of assessing depression at the time of ACS and
on an ongoing basis. The authors did not supply information about the treatment
(invasive or non-invasive) of patients.

Results from large studies suggest a role for psychosocial factors as prognostic
factors in cardiovascular disease, with the strongest evidence for depression as a
negative factor in post-infarction patients. However, whether depression is an in-
dependent risk (after adjustment for conventional risk factors) is unclear and there
is little evidence that interventions targeting these factors improve the prognosis
[47]. Data also suggest that self-reported measures of health status may predict mor-
tality in ACS patients, and the brief SF-12 PCS can present an attractive option for
improving risk stratification in ACS. In one of such studies, Thombs et al. admin-
istered the SF-12 and BDI to 800 ACS patients 2-5 days after admission to a
Coronary Care Unit [48]. They used logistic regression to assess the relationship
of the PCS and MCS with mortality 12 months later, after controlling for age, sex,
cardiac diagnosis (MI versus unstable angina), Killip class, history of MI, and in-
hospital depressive symptoms. Lower scores on the SF-12 PCS (worse health) were
associated with a significantly higher risk of mortality, whereas MCS scores failed
to reach significance. PCS significantly predicted mortality even after controlling
for other cardiac risk factors and depressive symptoms, equivalent to a 34% increase
in risk per 10-point (1 SD) decrement in PCS scores (see Appendix).

Comorbidities such as DM may also influence HRQoL in patients with ACS.
Peterson et al. investigated a prospective cohort of 1,199 patients with ACS from
whom 326 (37%) suffered from DM. Patients with DM were: more likely to pres-
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ent with unstable angina (52% versus 40%); less likely to present with STEMI (20%
versus 31%)j; less likely to undergo coronary angiography (68% versus 82%). In
multivariable analyses, DM was associated with significantly more angina, cardiac-
related physical limitations, and HRQoL deficits at 1 year [49].

Patients suffering from cardiogenic shock in the course of ACS constitute a sep-
arate group. The Should we Emergently Evascularize Occluded Coronaries for Car-
diogenic Shock (SHOCK) study found that emergency revascularization in patients
with cardiogenic shock could reduce mortality in this group by 51% [50]. Howev-
er, though cardiac damage preceding shock is usually diffuse, survivors may have
to deal with secondary restrictions placed on their exercise tolerance and HRQoL.
Sleeper et al. compared the HRQoL of patients 2 weeks after hospital discharge
and 1 year after their intervention for cardiogenic shock [51]. They found that im-
provement in the HRQoL of patients who were randomly assigned to emergency
revascularization was higher than in the group randomly assigned to conservative
treatment. Also, fewer cases of congestive heart failure were noted in the PCI
group. However, considering the small number of participants in this study, sever-
al questions (including the influence of age and sex on the HRQoL of individuals
with cardiogenic shock) remain to be answered.
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Quality of Life in Patients with Chronic 5
Heart Failure

Marek Klocek and Danuta Czarnecka

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
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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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Quality of Life in Patients with 6
Cardiac Rhythm Disturbances

Bogumita Bacior and Katarzyna Styczkiewicz

6.1 Introduction

In recent years, radical changes have been observed in the treatment of disturbances
in cardiac rhythm. Multicenter clinical studies have allowed for better understand-
ing of the pathogenesis of rhythm disturbances. Treatment options have been aimed
at reducing mortality and improving health-related quality of life (HRQoL). De-
spite advances in pharmacotherapy and electrotherapy, many patients with rhythm
disturbances experience various symptoms which often do not allow them to par-
ticipate in everyday activities. Though the circumstances surrounding the occur-
rence of arrhythmia are unpredictable, the QoL of patients is influenced by the fre-
quency and duration of attacks as well as the degree to which symptoms are exac-
erbated. Sudden and frequent hospitalizations due to arrhythmia as well as the side
effects of antiarrhythmic drugs also constitute a severe burden for patients.

6.2 Influence of Atrial Fibrillation (AF) on HRQolL

AF is the most frequent atrial tachyarrhythmia and the third most often encoun-
tered arrhythmia. It is also the leading cause of hospitalization due to rhythm dis-
turbance. The number of people hospitalized due to AF continues to increase. This
trend is the result of an aging population and an increased incidence of congestive
heart failure. AF is a common problem in subjects with hypertension, especially
in those with concomitant left ventricular hypertrophy. Hypertension increases
the risk of AF by up to fourfold.
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The natural history of AF begins from short attacks which are often asympto-
matic. Frequently immune to intervention, these attacks gradually grow into ever
longer arrhythmic episodes, resulting in permanent AF, which is classified as
“newly diagnosed AF” or “recurrent AF”. Recurrent AF describes three types of
arrhythmia based on the length of the incident and mechanism for returning to si-
nus rhythm: paroxysmal, persistent, and permanent [1]. Each type of AF leads to
various symptoms, including palpitations, dizziness, intolerance to physical activ-
ity, fatigue, chest pain, dyspnea, and syncope. All yield a significantly negative in-
fluence on HRQoL.

Initially, the goal of all pharmacologic and invasive interventions for AF was to
decrease mortality and the incidence of complications, while effectively control-
ling cardiac rhythm. However, little attention was devoted to HRQoL [1]. As a re-
sult, a continuously growing interest in HRQoL has generated various studies in
AF patients.

6.3  Assessing HRQoL in Subjects with AF

Most studies examining QoL concentrate on four main domains: physical fitness,
psychological state, social functioning, and everyday functioning [2, 3]. The fol-
lowing are the most of used questionnaires to measure HRQoL in AF patients: Med-
ical Outcomes Study Short Form Health Survey 36 (SF-36) [4], Symptom Check-
list (SCL) [5], Atrial Fibrillation Severity Scale [6], Specific Symptom Scale [6],
Specific Activity Scale [7], Quality of Life Index-Cardiac Version III [8], Minneso-
ta Living with Heart Failure [9], Quality of Wellbeing Scale [10], Psychological
General Wellbeing Index [11], Karolinska Questionnaire (KQ) [12], and the Pace-
maker Symptom Scale (PSS) [13].

At present, SF-36 is the most recognized and accepted standardized question-
naire used to measure general QoL in AF patients [1, 4]. The questionnaire con-
sists of eight scales that measure: physical fitness; pain; restrictions placed on ac-
tivities resulting from physical or emotional reasons; social activity; degree of life
activity; mental health; and self-rated general health. Each scale is represented as
a value from 0 to 100, whereby a low score reflects low HRQoL.

SCL and KQ are two well-developed, detailed questionnaires used to measure
(among others) HRQoL in AF patients [5, 12]. The results are summed for the in-
cidence of complaints and their exacerbation. All the other questionnaires present
results separately for each type of symptom, which makes subsequent interpreta-
tion of these results difficult but helps to define the symptom which is most improved
after a given intervention. Other often encountered questionnaires include the Spe-
cific Symptom Scale (used in subjects with AF and congestive heart failure) [7], and
PSS (used to assess symptoms in patients with implantable pacemakers) [13].
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Widespread use of SF-36 and the other questionnaires mentioned above allows
comparison between many studies, but the scales may not be sufficiently sensitive
to be used to detect disease-specific changes in HRQoL. Recently, several studies
concentrated on development of AF-specific and more comprehensive HRQoL
questionnaires. There have been attempts to develop the protocols in Japanese and
Spanish populations [14, 15]. Of note is a newly developed and validated HRQoL
questionnaire by Spertus et al. [16]. The 20-item Atrial Fibrillation Effect on Qual-
ity-of-life (AFEQT) questionnaire provides a 4-item symptoms score, an 8-item dai-
ly activities score, a 6-item treatment concerns score, and a 2-item treatment sat-
isfaction scale from which individual domain and global scores are calculated. This
questionnaire, in contrast to generic HRQoL tools, contains questions pertaining
exclusively to issues relevant to AF patients, and therefore may be more sensitive
to subtle changes in HRQoL.

6.4 AF and HRQoL: Descriptive Studies

The importance of distinguishing between subjects with asymptomatic AF and
healthy individuals was underlined by Saveliev et al. who, when using SCL to meas-
ure the incidence and severity of symptoms, did not find significant differences in
HRQoL between these two groups [17]. However, when using SF-36, asymptomatic
AF patients were characterized by lower scores of global life-satisfaction and low-
er self-rated health. Compared with asymptomatic patients and healthy individu-
als, symptomatic AF patients had a significantly lower HRQoL score in all domains
of the SF-36. This means that the greater the incidence and severity of AF symp-
toms, the greater the negative influence on HRQoL.

There have been several studies focusing on the measurement of HRQoL in pa-
tients with paroxysmal and permanent AF [18, 19]. Dorian et al. noted that 90%
of patients with paroxysmal or permanent AF presented with symptoms of palpi-
tations, dyspnea, and limited exercise performance [18]. Surprisingly, patients
with paroxysmal AF had a lower HRQoL across all domains of the SF-36, similar
to that seen in patients after myocardial infarction. The paroxysmal AF patients were
affected by symptoms associated with attacks of AF, limited exercise performance,
and symptom severity. The authors speculated that measured HRQoL was not de-
pendent upon objective indicators used in medicine to indicate disease severity.

More recent published data were in accordance with this study, and confirmed
that patients with uncontrolled symptomatic paroxysmal AF at baseline had low-
er HRQoL than patients with controlled symptomatic paroxysmal AF [20]. How-
ever, treatment with flecainide improved their HRQoL to a level comparable with
that seen in control patients.

In another study focusing on subjects with permanent AF, a questionnaire
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containing open questions found that the incidence of symptoms decreased glob-
al HRQoL, and had a negative effect on the everyday functioning of patients [19].

Hagens et al. evaluated patients with paroxysmal AF using SF-36 and found de-
creased HRQoL in the dimensions of physical, social, and intellectual functioning
[21]. Lower HRQoL did not, however, relate to objective health indicators such as
left ventricular ejection fraction, New York Heart Association (NYHA) class, or
symptoms related to arrhythmia. It was noted that chest pain and weakness (symp-
toms commonly associated with attacks of AF) significantly influenced HRQoL (i.e.,
a lower score in terms of physical ability).

It is not known if HRQoL is more influenced by the presence of paroxysmal or
permanent AF. Concomitant diseases such as hypertension, coronary artery disease,
congestive heart failure, or valvular heart disease often accompany AF. This makes
interpretation of questionnaire results much more difficult. HRQoL differences based
on sex have also been noted among AF patients. Compared with men, the Canadi-
an Trial of Atrial Fibrillation (CTAF) found that women with AF had lower indi-
cators of physical fitness and more advanced symptoms even after adjusting for age
as well as clinical and demographic factors [22].

6.5 Influence of AF Treatment on HRQoL

AF constitutes a significant and frequently encountered problem in everyday clin-
ical practice, but consensus on the optimal treatment of arrhythmia is lacking. Two
alternative approaches exist: (i) returning to sinus rhythm or (ii) leaving the arrhyth-
mia while regulating ventricular rhythm and offering anticoagulation therapy. Both
strategies, however, have various restrictions. Returning an AF patient to sinus
rhythm seems to be a natural goal. It allows physiologic control of cardiac rhythm,
improves cardiac output and physical tolerance, and decreases symptom severity.
However, pharmacotherapy is usually less effective over time, and the frequency
of recurring AF after 6-month observation is as high as 50%. A body of data has
also revealed increased mortality trends among patients receiving antiarrhythmic
treatment [23]. Long-term use of oral anticoagulants may also increase the risk of
bleeding complications.

Choosing an “ideal” form of treatment is difficult, but large, randomized dou-
ble-blind studies cast a new light on AF treatment. The Atrial Fibrillation Follow-
up Investigation of Rhythm Management (AFFIRM) is the largest study compar-
ing treatments that consist of returning the patient to sinus rhythm versus treatment
comprising leaving the arrhythmia and controlling only ventricular rhythm. A to-
tal of 4,060 AF patients were in this study, with an observation period lasting 3—6
years [1]. QoL was determined with tests used to measure general HRQoL (i.e.,
Perceived Health (PH), Cantril Ladder of Life (CLL), and SF-36) and tests specific
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for cardiovascular diseases (i.e., QoL Index Cardiac Version III (QoL-III CV) and
SCL). With respect to the measured indicators of QoL, the results showed no dif-
ferences between the two types of treatment. After 1 year of observation, no dif-
ferences were found in the HRQoL of AF patients and sinus-rhythm patients.
However, at the end of the study, improved HRQoL was noted in both groups of
patients.

Studies examining these two treatment options were also undertaken in small-
er groups of patients. These included the Strategies of Treatment of Atrial Fibril-
lation (STAF) [24], Rate Control Versus Electrical Cardioversion (RACE) [25], and
Pharmacological Intervention in Atrial Fibrillation (PIAF) studies [26]. Though none
of these trials showed significant differences in HRQoL between the two treatment
groups, within-group improvement in HRQoL was noted. In the rhythm-control-
ling group, the STAF study observed an increase in five dimensions of the SF-36:
physical activity; restrictions in fulfilling everyday roles due to physical reasons;
pain; social functioning; and psychological health [24]. However, progress was not-
ed in only two dimensions in the sinus-rhythm group: restrictions in fulfilling
everyday roles due to physical and psychological reasons [24]. In the PIAF study,
using the same questionnaire, Hohnloser et al. found that the rthythm-controlling
group had improved vitality, social and physical functioning, and decreased pain
[26]. An improvement was also observed in the sinus-rhythm group with regard to:
psychological health; vitality level; social and physical functioning; restrictions in
fulfilling everyday roles due to physical reasons; and feeling pain [26]. Converse-
ly, the RACE study confirmed improvement only in the rhythm-controlling group
noted across three dimensions of the SF-36: restrictions in fulfilling everyday
roles due to physical reasons; psychological health; and social functioning [25]. No
significant increase in HRQoL was noted in the sinus-rhythm group [25]. Also, no
significant differences in HRQoL were found when comparing the two methods with
one another. This analysis found the presence of sinus rhythm, shorter time of AF,
and younger age to be factors leading to significant improvement in HRQoL.

One can observe a different situation between subjects with AF and those with
congestive heart failure patients [27]. When comparing patients with congestive heart
failure with those with sinus rhythm or AF, the former exhibited better physical tol-
erance (i.e., better results for the Six-minute Walking Test) and improved HRQoL
after treatment with beta-blockers. Even when using the same treatment, QoL did
not change in AF patients [27].

Beside pharmacotherapy, three basic invasive treatment options exist:

* symptomatic treatment: cardioversion, ablation or modifying the atrioventric-
ular (AV) junction, implanting an atrioverter;

e preventing attacks: permanent stimulation;

 treating the cause: eliminating the arrhythmia trigger or preventing the onset and
development of re-entry (e.g., ablation, surgical treatment).
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Table 6.1 Selected studies on health-related quality of life in subjects with atrial fibrillation trea-
ted surgically by the Maze procedure

Study Number of patients/ Questionnaire Outcome
observation period used

Lonnerholm N =48, SF-36 - improvement in all

[32] AF patients resistant domains of the SF-36 with
to pharmacologic the exception of pain
treatment/1 year - greatest improvement

noted in the dimensions
measuring physical

functioning
Jessurun N = 35, SF-36 - after 3 months, in the
[40] AF patients qualified SDQ (questionnaire ~ Maze group,
for mitral-valve measuring cardiac improvement was noted
replacement/1 year symptoms, sleep, in the SF-36 dimensions
cognitive of physical functioning
functioning, and role restrictions due
intellectual health, to physical reasons
and social - after 3 months, in the
functioning) non-Maze group,

improvement was noted
in the SF-36 dimensions
of self-rated general
health, functioning,
and vitality

- after 12 months,
no differences were noted
between groups with
SF-36 or SDQ

AF, atrial fibrillation; SF-36, Short Form Health Survey; SDQ, Strengths and Difficulties Question-
naire.

The SF-36 was most often used to measure HRQoL in AF patients undergoing
invasive treatment (Tables 6.1-6.3).

6.6 Ablation/Modification of the AV Junction with
Pacemaker Implantation

Significant improvement in HRQoL has been documented using general and spe-
cific questionnaires for this form of AF therapy [6, 28, 29]. Bubien et al. used four
questionnaires to measure HRQoL: SF-36, SCL, Perceived Impact of the Arrhyth-
mia on Activities of Daily Living, and Performance of Activities of Daily Living
[6]. Patients who had ablation with subsequent pacemaker implantation noted sig-
nificant improvement in all dimensions of the SF-36 with the exception of gener-
al self-rated health.
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Table 6.2 Selected studies on health-related quality of life in subjects with atrial fibrillation trea-
ted by radiofrequency ablation

Study Number of patients/ Questionnaire Outcome
observation period used
Pappone N=1171, SF-36 - HRQoL improved only
[33] 589 patients underwent in the ablation group
ablation of pulmonary (i.e., physical and
veins, 582 patients were psychological
treated only for controlling functioning)
rhythm/1 year
No controls
Gernstenfeld N =41, SF-36 - Group II: improved
[34] I: electrophysiologic Measuring HRQoL with reduction
study without ablation symptoms in symptoms less than
(n = 11); II: ablation (general in group III
with recurring arrhythmia questionnaire) - Group III: significant
(n = 18); III: effective improvement in HRQoL,
ablation therapy reduction in symptoms
(n = 12)/6 months
Wazni N = 70, with paroxysmal SF-36 - Significantly greater
[35] AF, randomized to improvement in HRQoL
pulmonary vein antrum in ablation group than
isolation by RF ablation in group treated by
or use of flecainide/ pharmacological means
sotalol/6 months
Tondo N = 105, with paroxysmal SF-36 - Improvement in
[36] and persistent AF > 6 measures of SF-36
(40 patients with LVEF after ablation
< 40% compared with - Improvements similar
65 without) pulmonary whether or not LV
vein “vestibule” ablation dysfunction present
plus linear ablation in mitral
isthmus and cavotricuspid
isthmus/6 months
Wokhlu N =323, SF-36 - HRQoL improvement
[37] undergoing RF ablation Mayo Atrial in patients with and
of AF/2years Fibrillation- without recurrence
Specific Symptom - AF-specific symptom
Inventory assessment more

accurately reflected
ablation efficacy

higher HRQoL when
antiarrhythmic drugs
were not required after
ablation compared with
AF controlled with drugs
after the procedure

AF, atrial fibrillation; HRQoL, health-related quality of life; RF, radiofrequency; SF-36, Short
Form Health Survey.
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Table 6.3 Selected studies on health-related quality of life in subjects with atrial fibrillation trea-
ted by ablation/modification of the atrioventricular junction with pacemaker implantation

Study Number of patients/ Questionnaire Outcome
observation period used
Bubien N =161, with SF-36 - AF patients, compared
[6] supraventricular Symptom with those with other
or ventricular arrhythmia, Checklist - arrhythmias, had lower
including 22 with AF/6 Frequency HRQoL
months and Severity; - Significant improvement
Perceived Impact in HRQoL observed after
No controls of the Arrhythmia ablation and pacemaker
on Activities implantation
of Daily Living;
Performance
of Activities of Daily
Living
Ablate and N =156, Health Status - HRQoL improved across
Pace Trial patients with Questionnaire all questionnaires after
(APT) [28] symptomatic AF, Quality of Life treatment
resistant to Index, Version III
pharmacotherapy/1 year Symptom Checklist:
No controls Frequency and Severity
Brignole N =60, Minnesota Living - HRQoL improved more
[30] CHF and AF patients, With Heart Failure with ablation and
randomized into ablation Questionnaire pacemaker implantation
of the AV junction with (MLHF) than with
implantation of Specific Symptoms  pharmacotherapy alone,
a cardiostimulator Scale measured using the

or antiarrhythmic
pharmacotherapy/1 year

symptom questionnaire
- No improvement

in HRQoL was noted

in terms of the MLHF

questionnaire

AF, atrial fibrillation; AV, atrioventricular; CHF, congestive heart failure; HRQoL, health-related
quality of life; SF-36, Short Form Health Survey.

A meta-analysis containing 21 studies and involving 1,181 patients with drug-
refractory AF examined the effect of radiofrequency (RF) ablation and pacing
therapy on HRQoL. The results demonstrated a significant improvement in HRQoL
after the procedure [30].

A systematic review by Thrall et al. suggested that adjunctive pharmacological
therapy did not appear to confer additional benefit on HRQoL over ablate and pace
procedures alone. The significant improvement in HRQoL demonstrated after ab-
late and pace procedures may be explained by the marked symptomatic relief such
treatment provides [31].

Similar results were found in a study of patients after isolation of pulmonary veins
or the Maze procedure. This created an “anatomical barrier” for the conduction and
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diffusion of arrhythmia [32]. In these patients, besides questions concerning pain,
significant improvement was noted in the remaining dimensions of the SF-36, es-
pecially with respect to physical and psychological activity.

The Ablate and Pace Trial (APT) noted improvement in HRQoL measured us-
ing the Health Status Questionnaire, Quality of Life Index Cardiac Version III, and
SCL [28]. Only a select group of patients with difficult-to-control AF attacks par-
ticipated in this study, so the results could not be generalized for all AF patients.
This point is worth remembering if analyzing the results of HRQoL studies com-
paring patients treated with ablation of the AV junction with pacemaker implan-
tation versus those treated by pharmacological means to control ventricular
rhythm.

6.7 RF Ablation

There have been many studies on several techniques that apply RF ablation to treat
AF [33-37]. Pappone et al. compared ablation in the area of the pulmonary veins
with pharmacological treatment involving control of ventricular rhythm [33].
HRQoL was measured using SF-36 at baseline and every 3 months over 1 year. This
study found ablation therapy improved HRQoL whereas antiarrhythmic drugs (i.e.,
amiodarone, propafenone, sotalol), though effective in controlling ventricular
rhythm, did not improve HRQoL.

Using SF-36 and a questionnaire examining symptoms, Gernstenfeld et al. stud-
ied 41 patients considered for ablation in the area of the pulmonary veins [34]. Eleven
underwent electrophysiologic testing without ablation; 18 had ablation and recur-
ring AF; and 12 had a successful RF ablation.

The greatest improvement in HRQoL was reported by patients after successful
ablation, whereas a trend towards improvement, though not as significant, was al-
so noted in patients with recurrent AF after ablation. Other selected available stud-
ies are shown in Table 6.2.

A degree of caution is needed when interpreting the HRQoL outcomes avail-
able for ablation studies. It appears that some of the symptomatic benefit of abla-
tion is not due to control of the rhythm because investigators have shown an in-
crease in the frequency of asymptomatic AF after ablation [38, 39]. There is also
a great potential for placebo and non-placebo effects based on the subjective na-
ture of HRQoL endpoints and the lack of blinding in these studies. It has been shown
that invasive cardiac procedures, even under “sham” conditions, can improve pa-
tient reported wellbeing [39]. Despite these limitations, catheter ablation for AF
appears to be more effective than drugs for rhythm control, and available data sug-
gest that successful procedures are associated with large improvements in HRQoL
in highly symptomatic patients.
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6.8 Surgical Treatment for AF

The Maze procedure is the best known surgical method of AF treatment [32]. This
procedure, because of its invasive character, is sometimes used as an additional pro-
cedure, especially in patients with valvular heart disease. Lonnerholm et al. stud-
ied patients with lone AF, which constituted 80% of the general sample, as candi-
dates for this procedure [32]. HRQoL was measured using SF-36 before surgery
as well as 6 months and 12 months thereafter. The study involved 48 patients who
underwent the Maze procedure. Sinus rhythm was restored and maintained in 90%
of patients after 6 months of observation. After the procedure, HRQoL improved
across all dimensions of the SF-36 with the exception of pain. Six and 12 months
after the procedure, HRQoL reached an age-appropriate level characteristic for the
general population.

Jessurun et al. studied patients with symptomatic, lone AF resistant to pharma-
cotherapy treated using the Maze procedure, whereas HRQoL was measured us-
ing SF-36 [40]. After this procedure, patients also noted significant improvement
in HRQoL.

6.9 HRQol in Patients with Supraventricular Arrhythmia

Improving QoL is one of the main therapeutic goals in the treatment of supraven-
tricular tachycardia (SVT), atrioventricular nodal reentrant tachycardia (AVNRT),
and atrioventricular reentrant tachycardia (AVRT). RF ablation and pharmacother-
apy have been proposed as effective treatment strategies. There have been few stud-
ies examining to what extent these two strategies differ in their influence on
HRQoL.

Previous studies reported that RF ablation improves HRQoL in patients with
SVT [6,41]. Lau et al. examined SVT patients with an additional accessory path-
way subject to RF ablation after 3 months of antiarrhythmic therapy [41]. QoL
was measured using the General Health Questionnaire, Somatic Symptoms Inven-
tory and Sickness Impact Profile. After RF ablation, improvement in HRQoL
was maintained for 1 year of follow-up, and patients observed increased exercise
tolerance.

The extent of improvement in HRQoL varied between patients according to the
severity of arrhythmia. This observational study was, however, limited to patients
with severe symptoms or those who have had undergone previous antiarrhythmic
therapy.

A subsequent study [42] compared the influence of RF ablation and pharma-
cotherapy on the HRQoL of SVT patients. Both strategies improved HRQoL and
decreased the frequency of symptoms. However, compared with pharmacotherapy,
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ablation decreased the frequency of symptoms in more patients (i.e., 74% versus
33%).

In another prospective study, Goldberg et al. [43] compared the long-term in-
fluence of RF ablation and pharmacotherapy as initial forms of therapy in 83 pa-
tients with newly diagnosed acute SVT (AVNRT 67%; AVRT 28%). HRQoL was
measured using SF-36. Improved HRQoL was confirmed in both groups after 1
year. During this time, significant improvement in physical and social function-
ing was noted in the group receiving pharmacotherapy. However, after 5 years, com-
pared with other baseline measurements, only physical functioning remained sig-
nificantly improved. In the RF ablation group, at 1 year and 5 years of observa-
tion, improvement was noted in physical and emotional dimensions as well as in
self-rated psychological health. However, in such dimensions as self-rated gen-
eral health, bodily pains, social functioning, and vitality, the extent of improve-
ment was lower after 5 years of observation. Compared with their pharmacolog-
ically treated counterparts, RF-ablation patients continued to have significantly
better indicators of HRQoL even after 5 years of observation. As opposed to
those treated using pharmacotherapy, patients treated using ablation reported
complete elimination of symptoms (e.g., dizziness, palpitations, syncope) signif-
icantly more often (70% versus 43%). Interestingly, at baseline, women had a worse
perception of arrhythmia than men. Compared with men, the HRQoL of women
was lower across all dimensions of the SF-36. However, after 5 years of observa-
tion, in most of the dimensions of the SF-36, women reported greater improve-
ment in QoL than men.

A study by Schaer et al. in a group of 94 patients treated using ablation (62 pa-
tients with AVNRT and 32 with AVRT) found that 96% of patients reported arrhyth-
mia symptoms to a lesser extent, expressing a high level of satisfaction after the
procedure [44].

In a large retrospective study involving 454 patients undergoing ablation of SVT
(AVNRT, AVRT and ectopic atrial tachycardia), HRQoL was assessed at baseline
and after 5 years using SF-36 and SCL [45]. Patients treated with RF ablation showed
significant reductions in arrhythmia-related symptoms and improvement in phys-
ical, emotional and social indices of HRQoL. Only patients with ectopic atrial tachy-
cardia showed a trend towards HRQoL improvement.

Specific paroxysmal symptoms cannot be quantified with general measures of
HRQoL such as with SF-36. Hence, there have been attempts made to develop an
arrhythmia-specific HRQoL questionnaire for SVT. Of note is a new questionnaire,
U22, which measures the: effects of arrhythmia on wellbeing; intensity of discom-
fort during an episode; type and temporal characteristics of dominant symptoms;
duration and frequency of episodes [46]. U22 was used in the evaluation of 88 pa-
tients who underwent catheter ablation of SVT, and was found to be useful in quan-
tification of the symptoms associated with SVT.
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6.10 HRQolL in Subjects with Vasovagal Syncope

Several studies have found that the prognosis of vasovagal syncope is good and is
not associated with an increased risk of sudden cardiac death or increased mortal-
ity. However, syncope greatly influences patients’ lives, primarily by restricting
everyday activities such as driving, operating a machine, or not being able to work
[47]. Few data are available on the HRQoL of patients with vasovagal syncope. The
1980s and early 1990s saw some attempts to measure QoL in small groups of such
patients. One study examined 62 individuals with recurrent syncope (regardless of
cause) using SIP [48]. The results of this study revealed decreased QoL in patients
with syncope compared with those with chronic conditions such as rheumatoid arthri-
tis, lower-back pain, or psychiatric diseases.

Rose et al. used the EuroQol-5D (EQ-5D) to evaluate 136 patients with syncope
of unknown origin [47]. Compared with the general population, the QoL of syn-
cope patients was lower in all subscales of the EQ-5D: mobility, everyday activi-
ties, self-care, pain/discomfort, and anxiety/depression. This study also attempted
to measure the relationship between HRQoL and exacerbation of symptoms. A sig-
nificant negative relationship existed between the frequency of symptoms and
HRQOoL for patients who experienced > 6 fainting episodes in their lifetime. This
was not the case for patients who reported fewer fainting episodes in their medical
history. These groups (i.e., < 6 versus > 6 lifetime fainting episodes) had a differ-
ent prognosis in terms of their risk for recurring syncope: 18% and 50%, respec-
tively [49]. Patients with reduced mobility (measured using EQ-5D) and patients
who experienced pain/discomfort resulting from syncope had the lowest HRQoL.
Pain/discomfort symptoms most often reflected prodromal symptoms such as
dizziness, visual problems, and profuse sweating. Prodromal symptoms decreased
HRQoL more than syncope alone.

No therapies have proven useful to improve HRQoL in patients with vasovagal
syncope in clinical trials. In the Prevention of Syncope Trial — a randomized,
placebo-controlled, double-blind trial — the hypothesis that the beta-blocker meto-
prolol improves QoL in adult patients with vasovagal syncope in a 1-year obser-
vation period was tested [50]. HRQoL was assessed by SF-36 and EQ-5D. The re-
sults of the study were negative, and demonstrated that use of metoprolol did not
result in improved HRQoL compared with placebo.
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Quality of Life in Patients with 7
Implantable Cardiac Devices

Bogumita Bacior, Magdalena Loster and Marek Klocek

7.1 Introduction

In recent years, there has been considerable development in the treatment of arrhyth-
mias and atrioventricular (AV) conduction disturbances through the use of im-
plantable cardiac devices (e.g., pacemakers, cardioverter defibrillators). Such de-
vices may serve several functions, but their primary purpose is to prevent syncope
and sudden cardiac death.

7.2  Single- or Dual-Chamber Pacing?

Pacemakers are classified according to the number of cardiac chambers stimulat-
ed: one, two, or three. In single-chamber stimulation, the intracardiac lead is lo-
cated in the right atrium (AAI type of stimulation) or right ventricle (VVI type of
stimulation). In dual-chamber stimulation (DDD type of stimulation), two leads are
located in the right atrium and right ventricle. These leads preserve AV synchrony,
may be more physiological, and can have a rate responsive function that is depend-
ent upon the physical activity of the individual. Three-chamber (i.e., biventricular)
stimulation constitutes a relatively new type of electrotherapy in which the third
lead is responsible for stimulating the left ventricle.

The health-related quality of life (HRQoL) of subjects with cardio-stimulators
is low and comparable with that of the HRQoL of subjects undergoing hemodial-
ysis [1]. However, after implantation, HRQoL improves compared with that observed
before the procedure. Gribbin et al. observed improvement in selected areas of
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HRQoL 1 month after the procedure regardless of the type of pacemaker implant-
ed (e.g., VVI, DDD/AAI) [2]. This study used the Schedule for the Evaluation of
Individual QoL (SEIQoL) questionnaire, the Short Form Health Survey (SF-36) and
the Karolinska Questionnaire (KQ). Both single- and dual-chamber pacing signif-
icantly improved SEIQoL scores, cardiovascular symptoms, and the SF-36 domains
of mental health, physical and social role limitations.

Mtynarski et al. evaluated changes in the primary mental and physical areas of
HRQoL in 198 patients 6 months after implantation of a pacemaker because of si-
nus-node dysfunction or AV block. The Minnesota Living With Heart Failure (ML-
WHEF) questionnaire was used in the study. However, the MLWHF is not designed
for patients after pacemaker implantation. A very high statistical improvement in
mobility, everyday activity, and pain was found except one: the anxiety/depression
dimension in patients with AV block worsened [3].

The question arises as to how different pacing modes influence HRQoL. In terms
of hemodynamic advantages such as increasing ejection volume or decreasing
pulmonary and right-atrium pressure, short- and long-term clinical studies have
demonstrated the superiority of DDD pacemakers over VVI pacemakers. The in-
fluence of AV synchrony was then anticipated to include a reduction in critical end-
points and an improvement in QoL. In a study of > 4,500 patients presenting
chiefly with sick sinus syndrome (SSS), Lamas, et al. [1] and Connolly, et al. [4]
could not prove the advantages of dual-chamber stimulation in terms of overall mor-
tality, cardiovascular mortality, risk of stroke, and the development of atrial fibril-
lation (AF). Consequently, an attempt was made to measure the greater influence
of dual-chamber pacing compared with single-chamber pacing on HRQoL. With
this aim, several large, randomized clinical trials were undertaken: the Pacemak-
er Selection in the Elderly (PASE) study [5], the Canadian Trial of Physiologic Pac-
ing (CTOPP) study [6], and the Mode Selection Trial (MOST) [7].

The aim of the PASE study was to assess HRQoL in 407 patients aged > 65 years
who required a permanent pacemaker for the treatment of SSS or AV block [5]. Pace-
makers were programmed randomly to ventricular or dual-chamber pacing. HRQoL
was assessed using SF-36 and the Specific Activity Scale (SAS) for disease-spe-
cific cardiovascular functional status. At the start of the study, according to SF-36,
no differences were noted for patients with an indication for pacemaker implanta-
tion. After 3 months of follow-up, significant improvement was noted in HRQoL
regardless of age, sex, social status, baseline indication for implantation, or previ-
ous history of coronary artery disease. QoL improved significantly after pacemak-
er implantation, but there were no differences between the two pacing modes. No
differences were noted between the two forms of stimulation. Also, after 18 months
of observation, no differences were noted between ventricular and dual-chamber
stimulation in any of the subscales of SF-36. However, after 9-month follow-up,
significant differences were noted favoring dual-chamber pacing only in scores for
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the psychological and emotional health subscale. When measured using the SAS,
after 3 months and 9 months of observation, no differences were noted in the
HRQoL of either group. However, after 18 months of observation, differences
were noted in favor of dual-chamber pacing.

The CTOPP study involved > 2,700 patients randomly divided into “physiolog-
ic” (DDD/AAI) or ventricular (VVI) pacing [6]. HRQoL was assessed as a second-
ary endpoint and measured 6 months after the procedure using the generic scales
SF-36, and SAS. As a pacemaker-specific QoL instrument, the Quality of Life As-
sessment Package (QLAP) was developed on the basis of four domains: physical
and psychological health, social functioning, and general activity. The second spe-
cific questionnaire used in the study, the Pacemaker Syndrome Scale (PSS), is an
instrument measuring “pacemaker syndrome”. Pacemaker syndrome refers to
symptoms (e.g., dizziness, fatigue) that are potentially attributable to a loss of AV
synchrony in patients with ventricular pacing. This study found that VVI and
“physiologic” pacing resulted in the same relative magnitude of benefit that was
associated with the commencement of pacing. In contrast to the significant effects
of receiving a pacemaker, no significant differences in HRQoL could be ascribed
to the randomly allocated pacing mode. The authors noted that, in patients with ven-
tricular pacing, pacemaker syndrome was observed less frequently than found in
other studies, and that the symptoms of pacemaker syndrome were present less of-
ten than in patients with dual-chamber pacing.

The MOST was designed in a similar manner to the CTOPP Trial, in which 2,000
patients with SSS were evaluated after pacemaker implantation programmed for
VVI or DDD/AAI pacing [7]. They were then followed up for 2 years, with HRQoL
being analyzed using SF-36 and SAS. A comparison of these two groups found no
statistical differences in QoL. However, 18.3% of 996 randomly selected patients
tolerated ventricular pacing poorly due to AV asynchrony. Symptoms included pal-
pitations, syncope, and dizziness. HRQoL improved across all dimensions after re-
programming to dual-chamber pacing.

Chudzik et al. [8] also offered interesting data from a group of 55 patients with
stable AF treated using an implanted pacemaker in which VVI stimulation frequen-
cies of 80 per min and 40 per min were compared. The HRQoL of each participant
was measured at baseline and after 7 days of observation using a trial-developed
questionnaire. A frequency of 80 per min was found to be more advantageous, al-
lowing not only for improved hemodynamic parameters, but also improved HRQoL
by decreasing the symptoms connected with fast and irregular heart rate.

7.3 Pacemakers with Rate-Response Functions

In the 1980s, pacemakers with a rate response function began to be used. These
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adapted the frequency of cardiac stimulation to the physical activity of the patient.
These pacemakers allowed for more physiologic pacing, and their hemodynamic
benefits were well documented [9]. Compared with pacemakers without this op-
tion, HRQoL improved in patients in VVIR and DDDR pacing groups. Though cross-
sectional and involving a small sample group, these studies offered valuable insights
[9-12]. Patients with rate-responsive pacemakers had a decreased feeling of illness,
less shortness of breath, and fewer palpitations [10]. Lau et al. also confirmed a
significantly decreased prevalence in shortness of breath and increased energy for
everyday activities [9]. Unfortunately, these studies used only generic questionnaires,
and their period of observation was limited to only a few weeks.

New tools are being developed to measure more objectively the HRQoL of pa-
tients with cardiac diseases treated using implanted devices. Burns et al. adminis-
tered the Florida Patient Acceptance Survey (FPAS) to 200 patients with a pace-
maker, implantable cardioverter-defibrillator (ICD), or implantable atrioverter-de-
fibrillator (ICD-AT) [13]. The FPAS comprises 15 items with four consistent di-
mensions: return to function; device-related distress; positive appraisal; and body
image concerns. This initial investigation of the FPAS suggests that it may be com-
parable with other methods of measuring HRQoL in patients with implantable de-
vices. Another instrument administered to patients with pacemakers was the Mac-
New Heart Disease Health-related Quality of Life (MacNew) questionnaire, which
was used in the Pacemaker Patients Quality of Life (PAPQoL) study [14]. The Mac-
New was comparable with the well-known and standardized SF-36, showing its val-
ue in measuring HRQoL in patients with implantable devices (see Appendix).

In summary, one can observe improved QoL in patients after pacemaker implan-
tation. However, dual-chamber pacing has not been demonstrated to be significant-
ly more effective than single-chamber pacing. This issue is expected to be tackled
in large-scale trials with long-term observation in which HRQoL is measured us-
ing reliable instruments.

7.4 Cardiac Resynchronization Therapy (CRT) and HRQoL

CRT is a relatively new type of electrotherapy. This biventricular stimulation works
by returning inter- and intra-ventricular synchrony. In 2002, this method became
recognized as an accepted means of electrostimulation and to be a beneficial treat-
ment option for patients with end-stage heart failure. At present, biventricular pac-
ing (BVP) constitutes the most dynamically developed form of cardiac electros-
timulation [15].

Studies examining the value of simultaneous biventricular stimulation in cases
of congestive heart failure (CHF) have been ongoing for many years. Several mul-
ticenter studies have taken place: Multi-Sensor Monitoring in Congestive Heart
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Table 7.1 Studies examining health-related quality of life in subjects undergoing cardiac resynch-
ronization therapy

Study (year) NYHA Number Influence on HRQoL
class of patients

MUSTIC (2001) 1T 67 Significant improvement
PATH-CHF I (2002) -1V 42 Significant improvement
PATH-CHF 1II (2003) 1I-1vV 101 Significant improvement
MIRACLE (2002) -1V 453 Significant improvement
InSync ICD (2002) 1I-1v 84 Significant improvement
MIRACLE ICD (2003) -1V 369 Significant improvement
CONTAK CD (2003) 1I-1V 490 Trend towards improvement,

lacking statistical significance;
significant improvement only
in subgroups of NYHA

class ITI-1V patients

COMPANION (2004) 1I-1V 1,520 Significant improvement
CARE-HF (2005) I-1v 813 Significant improvement
NYHA, New York Heart Association; HRQoL, health-related quality of life.

Failure (MUSTIC) [16]; Pacing Therapies for Congestive Heart Failure (PATH-CHF
D [17]; PATH-CHF II [18]; Multicenter InSync Randomized Clinical Evaluation
(MIRACLE) [19]; InSync ICD [20]; Multicenter InSync ICD Randomized Clini-
cal Evaluation (MIRACLE ICD) [21]; CONTAK CD [22]; Comparison of Med-
ical Therapy, Pacing and Defibrillation in Heart Failure (COMPANION) [23]; and
Cardiac Resynchronization Heart Failure (CARE-HF) [24]. These studies took
place among patients with advanced CHF (i.e., classes III and IV according to the
New York Heart Association (NYHA) scale), left ventricular dysfunction (i.e.,
ejection fraction < 35%), and wide QRS waves on electrocardiography. In all pa-
tients, symptoms of CHF were present despite optimal pharmacotherapy (i.e., an-
giotensin-converting enzyme inhibitors, beta-blockers, loop diuretics, spironolac-
tone, digoxin).

These studies confirmed the effectiveness of BVP expressed through improved
tolerance and NYHA functional class. In 2003, CRT was first confirmed to reduce
mortality in CHF patients (COMPANION study) [25] and, through a meta-analy-
sis of published randomized studies, mortality related to CHF [26].

The studies that also measured HRQoL as a primary or secondary endpoint are
given in Table 7.1. MUSTIC was the first study to confirm long-term advantages
after the use of CRT. The HRQoL of NYHA class-III patients, be they in AF or si-
nus thythm, was measured using two questionnaires: Minnesota Living with Health
Failure (MLHF) questionnaire (which was designed specifically for CHF patients)
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and KQ (used widely among patients with pacemakers). Significant improvement
in the measured dimensions of HRQoL was noted after 3 months and 12 months
of observation, with a simultaneous decrease in CHF symptoms and better toler-
ance of physical activity. Improvement was also noted in the HRQoL of AF patients,
but not as significantly as in patients in sinus rhythm [16].

The PATH-CHF I study also measured HRQoL using the MLHF questionnaire,
with scores ranging from 0 points (best) to 105 points (worst). Prior to implanta-
tion of a biventricular pacemaker, patients rated their HRQoL to a mean value of
48.6 points. After implantation, this score dropped to 20 points (p < 0.001) [17].
Similar results were obtained in the PATH-CHEF II study, which used the same ques-
tionnaire to measure QoL in a larger group of patients [18].

In contrast to the studies mentioned above, MIRACLE was the first randomized,
prospective study with a double-blind sample involving a larger number of patients.
This allowed for a wider measure of HRQoL in CHF patients with CRT, in which
significant improvement was noted in QoL using the MLHF questionnaire (25).

The MLHF questionnaire was also used in the prospective InSync ICD study
(26). Participants in NYHA classes II-IV had a low baseline HRQoL (mean, 53
points). CRT led to significant improvement in HRQoL after 1 month of treatment
(mean, 31 points). This improvement was sustained after 3 (33 points), 6 (31
points), and 12 (31 points) months of observation. Similar to the studies mentioned
above, simultaneous improvement was also noted in CHF symptoms.

MIRACLE ICD, a randomized, double-blind study, compared patients who re-
ceived devices (i.e., with combined CRT and ICD capabilities) and controls (i.e.,
ICD activated, but CRT off). Similar to other studies, the MLHF questionnaire was
used to measure QoL, and improvement was noted in both groups. However, com-
pared with ICD patients, a significantly greater improvement in the MLHF ques-
tionnaire was noted in the CRT + ICD group at 6 months [21].

Only the CONTAK CD study did not find differences in the HRQoL of patients
undergoing CRT alone versus CRT + ICD versus ICD alone. This study also used
the MLHF questionnaire. Patients with symptomatic CHF (i.e., NYHA classes II-1V)
were included in this study. After analyses, significant improvement in HRQoL was
noted only in symptomatic CHF patients (i.e., NYHA classes III and IV) [22].

The most important trial was the COMPANION study [23]. This study encom-
passed 1,520 patients who were randomized into one of three groups: CRT, CRT
+ ICD, or pharmacotherapy alone. Using the MLHF questionnaire, significant im-
provement in HRQoL was noted in the groups undergoing CRT as opposed to phar-
macotherapy alone. CRT improved the HRQoL of patients with significant left ven-
tricular dysfunction and those with advanced CHF symptoms undergoing optimal
pharmacotherapy. In the CARE-HF study, HRQoL measured by the MLHF ques-
tionnaire as well as EuroQoL-5D (EQ-5D) improved at 90 days [24].

The question is “which factors might be associated with improvement of HRQoL
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after CRT? Associations with age, sex, heart failure etiology, QRS width, and
ejection fraction before CRT implantation were not found [27]. The only factor that
predicted improvement after CRT was functional status (evaluated by NYHA clas-
sification). That is, patients with more symptoms of advanced heart failure at base-
line responded better to CRT [28, 29].

Evidence that CRT does not “automatically” improve the subjective perception
of being ‘“healthier” came from randomized studies in which the device was
switched off randomly in some patients whereas in others it remained switched on.
After the observation period, an improvement in HRQoL was determined among
the patients in whom CRT was switched on [30]. Kloch-Badelek et al. observed
significant improvement in HRQoL after CRT implementation but only in a group
of “responders” (defined as an increase in walking distance in the 6-minute Walk
Test > 10% of baseline values). This finding may mean that patients with ad-
vanced heart failure perceive improvement in HRQoL after CRT if their physical
ability improves [29].

Mechanical dyssynchrony may also have a role in the identification of subjects
who may respond better to CRT. However, recent large clinical trials have challenged
this concept. The role of CRT in heart-failure patients with narrow QRS (< 120 ms)
is evolving. Such a group of patients was randomly assigned to CRT or optimal phar-
macological treatment in the RESPOND study to evaluate clinical responses.
HRQoL was assessed by the MLHF questionnaire. Six months after implantation,
CRT led to an improvement in HRQoL scores and a reduction of NYHA class. How-
ever, no differences in total or cardiovascular mortality emerged between two
groups [31].

CRT is mostly achieved by BVP, although it can also be provided by left ven-
tricular pacing (LVP). However, the superiority of BVP over LVP remains uncer-
tain. In 2011, Liang undertook a meta-analysis of randomized controlled trials to
compare the effects of two modes of CRT in CHF patients. Outcomes included clin-
ical status besides QoL. Five trials fulfilled the criteria for inclusion in the analy-
sis, which involved 574 patients with CHF indicated for CRT. After a mid-term fol-
low-up, pooled analyses demonstrated that LVP resulted in similar improvements
in QoL, as well as other factors of clinical status (6-minute walk distance, NYHA
class) [32].

7.5 ICD Therapy and HRQoL

A recognized form of ventricular arrhythmia therapy is implantation of an ICD. Dur-
ing the 1990s, several prospective, randomized studies broadened the indications for
using ICD in the primary and secondary prevention of arrhythmia: the Antiarrhyth-
mics Versus Implantable Defibrillators (AVID) [33]; the Canadian Implantable
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Defibrillator Study (CIDS) [34]; the Multicenter Automatic Defibrillator Implanta-
tion Trial II (MADIT 1II) [35]; and the Multicenter Unsustained Tachycardia Trial
(MUSTT) [36]. Studies focusing on the HRQoL of patients with an ICD found that
they tolerated the device, but this acceptance was present only after a certain peri-
od of acclimatization to the device (=6 months). During this period, the HRQoL of
the patient (social, economic, and psychological aspects) was also lowest [37]. Un-
ease and anxiety associated with the presence of the ICD device is often observed
in patients. Should the device get discharged, increased uneasiness, anxiety, and fear
of another discharge or death can be encountered. A subgroup of ICD patients ex-
periences psychological difficulties, with the most profound manifestation being post-
traumatic stress disorder [38]. Some patients may even remain in bed for extended
periods of time [39]. Only one study did not find a difference in HRQoL between
patients with an ICD device that discharged and patients without such an experience
[40]. Compared with subjects with cardiovascular disease without an ICD device,
most studies confirm a decreased HRQoL in patients after even one discharge [37,
39, 41], and this is influenced by several incidents of ICD discharge [42]. Schron
et al. found that even one ICD discharge negatively affected psychological and
physical health, whereas > 5 discharges significantly decreased HRQoL [43].

More recent studies have tried to identify predictors of risk of adverse psycho-
logical outcomes in subjects with an ICD. The evidence for an influence of ICD
implantation and discharges on HRQoL is probably more complex than generally
assumed. Symptomatic heart failure [44], younger age [45], poor social support [42],
diabetes mellitus [46] and a type-D personality (patients who experience a range
of negative emotions but who inhibit the expression of these emotions) [46] con-
stitute other factors that have been associated with a risk of poorer HRQoL out-
comes.

Sex has also been proposed to be a potentially important risk factor for poor
HRQoL [47]. Sex disparities may be attributed to differences: in the way of deal-
ing with stressful situations; in the acceptance of mechanical devices; in pain sen-
sitivity [48]. Based on these findings, it would be rational to expect women to ex-
perience more psychological distress after ICD implantation than men. However,
recent studies on sex differences in HRQoL have shown mixed findings. In a mul-
ticenter study with a 12-month follow-up of 718 patients, differences in HRQoL
were observed for only 2 of 8 subscales of SF-36, with women reporting poorer
physical functioning and vitality than men [49].

The Canadian Implantable Defibrillator Study (CIDS) found higher HRQoL in
patients with an implanted ICD device compared with those receiving the antiar-
rhythmic drug amiodarone [50]. This study measured HRQoL in 317 patients us-
ing the Mental Health Inventory (MHI) and the Nottingham Health Profile (NHP).
Self-rated physical and emotional health improved to a large degree in the ICD group,
whereas self-rated emotional health remained unchanged and self-rated physical
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health worsened in the amiodarone group. However, after analyzing ICD patients
who reported > 5 discharges in the previous 12 months, no advantages in terms of
HRQoL were noted.

7.6 Conclusions

Improvement in the QoL is observed in most patients after implantation of cardiac
devices. It refers mainly to subjects treated with single- or double-chamber pace-
makers accompanied with a rate-response function and to CRT. Some studies
showed that CRT can improve not only HRQoL, but also the prognosis in heart-
failure patients. Conversely, those treated with an ICD device who experienced > 5
discharges may have a deterioration in HRQoL. Symptomatic heart failure, younger
age, poor social support, diabetes mellitus, and a type-D personality are factors re-
lated to the risk of further decreases in HRQoL.
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Quality of Life After Stroke 8

Marek Klocek

8.1 Introduction

Stroke constitutes a major medical and social problem, and remains a leading
cause of death in industrialized societies. The incidence of stroke and mortality varies
among countries. Epidemiological data for stroke obtained for Western Europe and
the USA indicate a decrease in incidence and case fatality, whereas those for Cen-
tral and Eastern Europea show unfavorable results. In Poland, stroke constitutes the
fourth leading cause of death, affecting 60,000 people every year. Despite stabi-
lized mortality trends due to stroke — 25% in the first month and 40% after 12 months
—each year 36,000 victims of stroke require permanent treatment and rehabilita-
tion in Poland [1]. In the USA, 795,000 people experience a new or recurrent stroke
each year. The stroke incidence rate is higher for men compared with women at
younger ages, but not at older ages, at which time =55,000 more women than men
have a stroke [2]. Due to an aging society and improved survival, this number is
expected to grow in the coming years. The term “stroke” most often refers to a cere-
brovascular incident of atherosclerotic origin. In reality, it refers to various med-
ical conditions not necessarily related to atherosclerosis of cerebral vessels (e.g.,
stroke after atrial fibrillation (AF) or intracerebral hemorrhage), each with its own
prognosis, and possibly requiring separate courses of treatment.

The clinical status of stroke patients is usually measured by their degree of neu-
rological impairment. Neurological symptoms tend to worsen in one-third of pa-
tients after a period of time after the stroke. These symptoms usually reach their
highest level after 3 days and result from the “evolution of stroke”. Being diagnosed
with hyperglycemia, pneumonia, or epilepsy are indicative of a worsened prognosis
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during the acute phase. However, measuring the full consequences of stroke
should also incorporate: cognitive and intellectual deficits; emotional distur-
bances; and restrictions in family contacts and social functioning. Cognitive
deficits and emotional disturbances negatively influence the time and degree of
recovery after stroke.

The effects of stroke include neurological deficits (especially hemiparesis, dys-
phasia, dysphagia, and cognitive dysfunction) and remit spontaneously in only a
small percentage of patients. The vast majority, however, are left handicapped, there-
by partially or completely losing independence in everyday activities. The conse-
quences of stroke also include dementia and the need for long-term care, which al-
so tends to affect the caregiver, most often a member of the patient’s immediate
family [3].

The aim of prevention of primary stroke is to decrease the risk of stroke by re-
ducing the incidence and development of risk factors as well as treating illnesses
which may lead to acute cerebrovascular incidents. The most important element of
prevention of primary stroke involves the use of oral anticoagulants in patients with
AF, effective treatment of hypertension, and treatment of asymptomatic (yet sig-
nificant) carotid artery stenosis. Hypertension remains the main risk factor for is-
chemic and hemorrhagic strokes. Its treatment is highly effective in reducing the
risk incidence of first-in-a-lifetime stroke. Secondary prevention after a cere-
brovascular incident is aimed at preventing recurring stroke, for which there is an
~10% risk in the first year and a 5-8% risk for each following year. Thus, this risk
is estimated to be 30-40% for the first 5 years after the initial stroke, in which time
15% of patients may also suffer a myocardial infarction (MI), with cardiovascular
mortality being reported for another 15% of patients [1]. Recurring strokes are as-
sociated with a significantly increased risk of death, disability, and healthcare ex-
penses. Risk factors associated with recurring stroke have yet to be defined fully,
but are closely related to risk factors associated with the first incident. Transient
ischemic attacks (TIAs), characterized by the resolution of acute ischemic symp-
toms within 24 h, are an important factor predicting stroke. Yet, within 3 months
after the first TIA, 10-20% of patients suffer a stroke. As has been shown, one-quar-
ter of all strokes occur in hypertensive patients, whereas the remainder affect nor-
motensive individuals.

Imaging of the central nervous system (CNS) using magnetic resonance imag-
ing (MRI) or computed tomography (CT) can establish the etiology of stroke.
However, in many patients, ascertaining precisely the cause of stroke is not possi-
ble due to diagnostic difficulties. Some individuals may be asymptomatic, so the
incidence of minor stroke in the general population is probably greater than that
presented by epidemiologic data. In the absence of neurological complaints in their
medical history, CT may show that post-stroke changes have occurred in =30% of
symptomatic TIA patients and =10% of those presenting with acute stroke. The nat-
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ural history of asymptomatic stroke is not known, though it may be meaningful in
the development of vascular dementia. In men and women, the risk for each type
of stroke increases exponentially with age. Moreover, patients with symptomatic
vascular disease frequently have atherosclerotic changes in the small vasculature
in the brain, which are characterized by white matter lesions (WMLs) on MRI [4].
WMLs are often asymptomatic, but they have been indentified as risk factors for
functional decline, depression, cognitive impairament and poorer health-related qual-
ity of life (HRQoL), mainly due to a developing decline in mental functioning [4].
The prevalence of stroke is =30% greater in men than in women, with this differ-
ence being most pronounced between 45 years and 65 years of age, and disappear-
ing in older age. Modifiable risk factors for stroke include hypertension, smoking,
a high sodium diet, and alcohol abuse.

8.2 HRQolL in Post-Stroke Patients

Suffering a stroke produces many, often dramatic and irreversible, effects in the
lives of patients. Stroke may have a remarkably varied effects on how HRQoL is
perceived by the patient. While “objectively” analyzing the situation of post-
stroke patients, one may expect a decrease in HRQoL, which is confirmed by a
significant number of post-stroke patients who rate their HRQoL as very poor or
even “worse than death”. However, other patients, especially those noting improve-
ment in the initial neurological deficits, begin to report exceptionally high HRQoL.
This phenomenon, is called the “disability paradox” or “response shift”. Finally,
unlike other cardiovascular diseases (CVDs), nowhere is such wide variation in
HRQoL scores noted between patients, physicians, and immediate family, as
there is in stroke [5].

Varying levels of paralysis-related restrictions in physical activity may consti-
tute a problem for post-stroke patients. CNS damage may also lead to: dysphasia;
cognitive and intellectual disturbances; restricted consciousness: and emotional and
self-identity disturbances. Compared with restrictions in physical activity, deficits
in psychosocial functioning often appear to cause greater problems in post-stroke
patients [6]. Conversely, stroke causes a significant decrease in QoL also among
those who do not have a post-stroke disability [7].

How HRQoL is measured in post-stroke patients is influenced greatly by the time
duration after the stroke (e.g., directly or a few years after). Many longitudinal stud-
ies have been limited by short follow-up and enrollment of patients in different stages
of early post-stroke recovery. Therefore, measuring HRQoL in post-stroke pa-
tients is an important addition to conventional evaluations of health status, in
which attention is focused mainly on neurological deficits. Individuals 15-20 years
after stroke represent < 10% of all cases but report relatively high HRQoL [8]. For
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highest level of health-related quality of life)

example, individuals with 6-year post-stroke survival represented =50% of partic-
ipants in the Auckland Stroke Study but reported relatively high HRQoL [9]. This
was the case despite gradually progressing physical disability and increasing de-
pendence on others. In this study, post-stroke HRQoL in women was significant-
ly lower than that for age-matched men, a result found in other illnesses. The
schematic relationship between survival and post-stroke HRQoL is presented in Fig-
ure 8.1.

HRQoL directly after stroke is low and is dependent upon the severity of neu-
rological deficits (Fig. 8.1). The health state utility of patients after a moderately
severe stroke has been found to be one-third that encountered in good health, and
is significantly worse than in subjects on dialysis or those who have congestive heart
failure (Table 8.1). Though the HRQoL of patients gradually improves after the acute
phase of stroke, assuming there is not a complete recovery from neurological
deficits, it usually never returns to the same state as before the cerebrovascular in-
cident. Most patients continue to experience different types of restrictions. Hence,
the maximum attainable post-stroke HRQoL, after appropriate treatment and re-
habilitation, can reach only moderate values. In addition, depression and resigna-
tion from social roles (e.g., professional activity) are often the complications of
stroke. A high risk of death after stroke has also been observed, which means that
improvement in HRQoL concerns only a small percentage of patients under long-
term observation.
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Table 8.1 Comparison of the health status utility and health-related quality of life for selected

health situations or conditions (based on selected data from [10] and [11])

Health status Health state Health-related
utility quality of life

Good health, no dysfunctions 1.00 Very good

Side effects of hypertension treatment 0.95-0.98

Mild angina pectoris 0.90 Good

Hypertension and diabetes mellitus 0.86

Moderate angina and post-mild myocardial infarction 0.70

Recurring strong pain leading to restrictions 0.67 Moderate

of role and professional activity

Dialysis 0.5-0.6

Mild stroke and transient ischemic attack 0.5-0.7

Severe angina pectoris, symptomatic congestive 0,50

heart failure

Chronic anxiety, depression, or chronic isolation 0.45

Need for long-term hospitalization 0.33 Low

Mobility dependent on using mechanical devices 0.31

Significant and chronic difficulties with memory, 0.31

orientation, and ability to learn

Moderately severe stroke with hemiparesis 0.25-0.30

Severe stroke with hemiparesis 0.01-0.25

Death (reference value) 0.00 0

Bilateral paralysis, blindness, severe depression <0.00 Unknown

Bedridden due to severe pain and being fully dependent <0.00 Unknown

upon others

Long-term unconsciousness <0.00 Unknown

8.3  Measuring Post-Stroke HRQoL and its Determinants

Measuring HRQoL in post-stroke patients is complex [12]. It is influenced by: con-
ceptual difficulties; variability in the dimensions used to examine HRQoL; differ-
ent degrees of disease advancement; and the necessity to incorporate the individ-
ual needs and preferences of the patient. Hence, measuring improvement in the
HRQoL of post-stroke patients requires a complex analysis [13]. Studies undertak-
en in recent years confirm the view that measuring the neurological state and dis-
ability of post-stroke patients does not sufficiently reflect their general functional
status. Conversely, measuring HRQoL can offer a more comprehensive view of the

patient’s current state.
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Questionnaires measuring HRQoL after stroke are used mainly to reach two goals.
The first goal is to classify patients according to their current psychological and
physical abilities or prognosis. For example, when planning to evaluate the effec-
tiveness of a post-stroke rehabilitation program, one may exclude patients with min-
imal damage to the CNS and those with severe damage to the CNS such that nei-
ther group would note significant improvement through rehabilitation. The second
goal is to achieve a multidimensional measurement of change through treatment
or rehabilitation in the health status and wellbeing of patients.

Though many questionnaires are available to measure HRQoL in stroke patients,
only a few can be recommended for widespread use. This is due to a lack of reli-
able studies concerning the psychometric properties of certain questionnaires. The
most often used general questionnaires are the Sickness Impact Profile (SIP), Short
Form Health Survey (SF-36), and Nottingham Health Profile (NHP). Other ques-
tionnaires used in post-stroke patients include: Karnofsky Performance Status
Scale (KPSS); London Handicap Scale; Stroke Adapted Sickness Impact Profile
(SA-SIP30); EuroQoL-5D (EQ-5D); Short Form Health Survey 12 (SF-12); Stroke
Impact Scale (SIS); McMasters Health Index Questionnaire; Quality of Life Index
(QLI); Schedule for the Evaluation of Individual Quality of Life-Direct Weight
(SEIQoL-DW); Quality of Wellbeing Scale (PGWB); Newcastle Stroke-Specific
Quality of Life Measure (NEWSQOL); Burden of Stroke Scale (BOSS); and the
Stroke Specific Quality of Life Scale (SS-HRQoL Scale) (see Appendix).

KPSS was one of the earliest instruments used to measure the functional status
and physical activity of patients with chronic diseases (including stroke). At pres-
ent, it is seldom used. This instrument measures the ability of subjects to work and
look after themselves. It also gauges the need for different types of assistance, in-
cluding the need for hospitalization. One should not forget about detailed scales
that allow measurement of specific functional dimensions. For example, the Mini
Mental State Examination (MMSE) is used to measure cognitive functioning; the
Barthel Index (BI) and the Modified Rankin Scale (MRS) measure disability; and
depression can be assessed using the Beck Depression Scale or the Zung Depres-
sion Scale (see Appendix). Disability scales (e.g., Bl or MRS) correlate poorly with
the psychosocial status of patients. Hence, they cannot be used as the only meas-
urements of HRQoL. However, they are used to determine the relationship between
an observed level of disability and HRQoL dimensions related to physical health.
For example, it has been found that the BI, which measures independent function-
ing on a scale from O (i.e., full dependence) to 20 (i.e., full independence), and the
MRS correlate well with the results of the Health Utilities Index (HUI) question-
naires versions 2 and 3, as well as the EQ-5D Index. There are also depression scales
which correlate well with the second part of the EQ-5D questionnaire (i.e., EQ-
VAS) [14].

Attention has recently been drawn to the fact that certain post-stroke patients
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cannot rate their HRQoL as a result of severe neurological deficits. Hence, ques-
tionnaires using utility measures completed by spouses or caregivers should be used.
The results obtained reflect adequately the HRQoL of this group of patients.

8.4 Depression in Post-Stroke Patients

Depression, physical disability, and aggravated cognitive deficits resulting from dam-
aged gray matter and white matter are the main clinical factors influencing decreased
HRQOoL in stroke patients. Other factors that affect worsening QoL include: diffi-
culty in being understood; poor memory; secondary personality disorders; de-
creased intellectual functioning; and difficulty in controlling and expressing emo-
tion (e.g., apathy, depressed mood).

Within the first year after stroke, the prevalence of depression in patients with
hemiparesis is estimated to be 25-50% [15]. Already in the acute phase, during hos-
pitalization, depression affects =20% of patients with stroke. This percentage in-
creases with time. A review by Hackett et al. [16] of studies examining the rela-
tionship between stroke and depression estimated its prevalence to be =33%. De-
pression after a cerebrovascular incident does not remain in a direct relationship
with the exacerbation of neurological deficits. However, depression tends to occur
most often in patients affected by a stroke in the frontal areas of the left hemisphere
[17] and in some subcortical areas [18]. Despite relatively minor motor deficits,
depression after stroke may inhibit or not permit rehabilitation. Post-stroke depres-
sion is therefore a strong determinant of HRQoL in patients, and also influences
their long-term prognosis [18].

8.5 Cognitive Function in Post-Stroke Patients

When discussing the HRQoL of stroke patients, special attention should be paid
to the development of cognitive dysfunction. This is due to its direct influence on
HRQoL as well as difficulties connected with completing the self-assessment type
of questionnaires. However, questionnaires have recently been developed which
should remedy this problem [19]. Cognitive dysfunction and difficulties connect-
ed with independently completing questionnaires occur regardless of the location
of the stroke. For example, a left-sided stroke usually causes dysphasia as well as
difficulty with reading and writing. Conversely, the result of a right-sided stroke
may be anosognosia (i.e., denying one’s new physical restrictions and functional
handicaps). This is sometimes called “hidden dysfunction” which, at cursory ex-
amination, may be overlooked by patients and physicians even though it occurs in
a significant number of patients [20]. It is characterized by: rapid exhaustion
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following intellectual activity (e.g., concentration and memory); susceptibility to
irritation; mood swings; decreased tolerance for stress; and sensitivity to sound and
light (“astheno-emotional syndrome™).

8.6 Determinants of Change in the HRQoL of Patients
After Stroke

The North East Melbourne Stroke Incidence Study (NEMESIS) study [21] found
that, 2 years post-stroke, =50% of patients rated their HRQoL as “low” and 25%
rated it as “very low” (i.e., < 10% of the HRQoL of healthy individuals). Other stud-
ies found that, 6 months post-stroke, physical and psychosocial functioning were
the most negatively affected HRQoL dimensions, whereas “treating life as a val-
ue” was one of the least affected dimensions. Despite a decrease in HRQoL in the
dimension of physical functioning, the authors of these studies reported that pa-
tients preserved a positive HRQoL in the dimensions of life satisfaction and fam-
ily situation. Interestingly, despite definite restrictions in functioning, the level of
life satisfaction of stroke patients may be relatively high even after a few months
after the incident.

Self-rated HRQoL is dependent upon one’s current neurological state and the
ability to care for one’s self, i.e., functional independence. It seems that rehabili-
tation geared towards increasing the independence of stroke patients, decreasing
isolation, treating depression, and strengthening social support may contribute to
improving the HRQoL of stroke patients.

In the early stages after stroke, the HRQoL of patients is determined by vari-
ous demographic and clinical factors, including age, sex, level of social support,
quality of medical care, severity of stroke, depression, and concomitant diseases
[22, 23]. Degree of independence in everyday functioning is one of the most im-
portant factors influencing HRQoL. For example, van Exel et al. [24] confirmed
that the HRQoL of stroke patients is strongly associated with their degree of inde-
pendence in everyday activities.

In this study, stroke patients, who regained complete independence 2 months and
6 months after the incident, rated their HRQoL (using EQ-5D) at levels similar to
the HRQoL of age-matched individuals who had not suffered a stroke (i.e., =75%
of maximum HRQoL). However, in stroke patients significantly or completely de-
pendent upon external care, HRQoL was very low (i.e., from —14% to +10% of max-
imum HRQoL).

One method for improving the independence of stroke patients is physical re-
habilitation. This focuses especially on paralyzed upper limbs, which supports long-
term improvement in HRQoL even after stopping rehabilitation exercises.

A study measuring changes in HRQoL using SF-36 occurring between the
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fourth and sixteenth month post-stroke in a group of 304 patients [25] found im-
provement after 1 year in terms of the socioeconomic and psychological dimen-
sions of HRQoL and deteriorating values for physical functioning. Improvement
in HRQoL was greater for men, younger patients, and those without symptoms of
depression. The psychophysical state of patients significantly influenced the
HRQoL of their informal caregivers, whose HRQoL was found to be equally as low
in the emotional and psychological dimensions of SF-36 as in patients [25]. This
observation, as suggested above, further shows the burden that caring for a stroke
patient may have on family functioning [26]. This study also confirmed the chron-
ic influence of depression on the HRQoL of stroke patients.

The NEMESIS study [27] recently published their results involving almost
1,000 patients; 5-year survival was noted in 45%. The vast majority of patients rat-
ed their HRQoL as “poor”, and 20% as “very poor”. Old age, low socioeconomic
status, and deepening neurological deficits were predictors of poor HRQoL 5 years
after stroke. It was also shown in other studies that the risk of death due to stroke
was highest in the lowest-income group in men and women.

A study by Kase et al. [28] involving participants from the Framingham program
found that the cognitive functioning of stroke patients (measured using MMSE) was
disrupted before the incident. It was therefore subject to significantly greater de-
terioration, especially in the case of patients with widespread, left-sided stroke. A
similar relationship was observed on numerous occasions if decreased HRQoL act-
ed as an early predictor for first stroke [29, 30]. In this study, which looked at the
last 13 years of patients’ lives, a gradual decline in intellectual functioning took
place independently of concomitant depression, leading researchers to suggest
that two processes were involved.

Other factors leading to a greater decline in cognitive functioning in stroke pa-
tients include untreated or inadequately controlled hypertension that is present be-
fore the incident. Hypertension leads to chronic, subclinical brain damage, result-
ing in a decreased ability to adapt in cases of stroke.

Another observation from the Framingham study concerns dementia after stroke
[6]. Having a stroke doubles the risk of developing dementia, regardless of loca-
tion and severity, sex, age, and concomitant risk factors (e.g., hypertension, AF, di-
abetes mellitus (DM), smoking). In this study, post-stroke dementia developed in
19.3% of patients, with the risk of development being higher in younger patients
with a higher level of education. In the pharmacotherapy of post-stroke dementia,
donepezil (a reversible inhibitor of acetylocholine esterase) positively influences
the HRQoL of patients [31].

Stroke mostly affects individuals in advanced age, and is the main cause of dis-
ability in this group. In the acute phase of stroke, patients may require mechani-
cal ventilation. Measured after 6 months, it has been found that such a course leads
to definite improvement in the functional state and HRQoL (i.e., better self-rated
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physical health, measured using SF-36) of patients. However, this is the case in on-
ly one-quarter of patients of advanced age who survive the acute phase.

After stroke, patients often complain about chronic fatigue (“post-stroke fatigue”
(PoSF)). This complaint is associated with: a less good prognosis for neurological
improvement; worse long-term functioning; definitive decreases in HRQoL; in-
creased mortality [32, 33]. The etiology of PoSF is incompletely understood and
its long-term influence on the everyday functioning of stroke patients requires fur-
ther study [34]. PoSF is present in the acute phase and may affect twice as many
patients as post-stroke depression [32].

Pain is another often-encountered symptom after stroke. A high percentage of pa-
tients (38—80%) complain about pain in the paralyzed part(s) of their body, mainly
in the upper limbs [35]. Centralized pain is observed in 2—8% of patients. A cross-
sectional study by Kong et al. [36] found that, in 42% of stroke patients, ischemic
and hemorrhagic pain was sustained in paralyzed limbs.

This led to decreased HRQoL in terms of self-rated physical health at > 6 months
as measured using SF-36.

In light of these data, the importance of primary prevention of stroke is obvi-
ous. Beyond learning how stroke influences HRQoL, it is also necessary to know
how different prophylactic methods influence QoL. This is because some patients
may rate their “objective” level of functioning and risk differently.

AF increases the risk of stroke; primary prevention requires taking anticoagu-
lants. In one of the few studies dealing with this topic, only 10% of physicians felt
that anticoagulation therapy significantly influenced the HRQoL of patients. Inter-
estingly, they used this therapy more often in younger patients, in whom the risks
of anticoagulation therapy outweigh expected benefits (i.e., reducing the chance
of a cerebrovascular incident). In another study using patient preferences, based
on “the standard gamble” and “the time trade-off”” technique, those with AF expe-
rienced a mild worsening of HRQoL as a result of using oral anticoagulants [37].
Conversely, the Boston Area Anticoagulation Trial in Atrial Fibrillation (BAATAF)
did not observe an influence of anticoagulation therapy on self-rated HRQoL [38].
It did, however, observe a greater incidence of bleeding. By summarizing these few
studies, one may conclude that the primary prevention of stroke in AF patients yields
a negative influence on HRQoL due to complications related to bleeding. The in-
convenience of frequent follow-up visits, regular blood tests, and restrictions in
everyday life may also be related to the decreased HRQoL of patients using long-
term anticoagulation therapy.

The frequency of stroke rises in accordance with increases in blood pressure.
Several randomized clinical studies have found that decreasing blood pressure is
associated with a reduced risk for stroke, on average by 30-40%. These observa-
tions relate equally to subjects with mild hypertension [39], older individuals [40],
isolated systolic hypertension [41], and concomitant DM. A detailed discussion con-
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cerning the influence of hypertension treatment on HRQoL — especially important
if using pharmacotherapy to treat hypertension as part of primary prevention of stroke
—is presented in Chapter 2.

Carotid artery angioplasty and surgical endarterectomy are additional ways of
preventing stroke. They work by removing hemodynamically significant stenotic
segments of the carotid arteries. Both interventions decrease the long-term risk of
stroke in select population groups. One recent study observed significant cognitive
dysfunction and decreased HRQoL in 40% of TIA patients and 70% of stroke pa-
tients who had their incidents attributed to significant stenosis of the internal
carotid artery [42]. In contrast, improvement in cognitive functioning was noted
in a group of patients under observation for 1.5 years who did not exhibit new neu-
rological complaints.

The endarterectomy or angioplasty of stenotic carotid arteries may lead to ma-
terial breaking away from atherosclerotic plaques and entering the cerebral circu-
lation, causing microemboli. Lloyd et al. [43] studied this phenomenon. After fol-
lowing up patients with microemboli resulting from endarterectomy for 6 months
and using CT, they did not find it to be a risk factor for cognitive dysfunction, nor
did it negatively influence their self-rated HRQoL. Recently, a few systems to pre-
vent the occurrence of cerebral macroemboli and microemboli have started to used
in angioplasty.

Nevertheless, there remains a relative lack of large-scale HRQoL studies on pa-
tients undergoing carotic artery angioplasty incorporating these temporary protec-
tive mechanisms. For instance, Pieniazek et al. [44] conducted a study in 210 pa-
tients who, due to carotid artery stenosis, underwent angioplasty with stenting. In
this study, 45% of patients had previously suffered a stroke. This study measured
the degree of disability (Modified Rankin Scale) and cognitive functioning (MMSE)
before and after carotid artery angioplasty, in which proximal and distal cerebral
protection was used. Directly after the procedure, worsened cognitive functioning
was not observed in any group of patients, and the prevalence of neurological com-
plications was very low.

Secondary prevention, undertaken after a cerebrovascular incident, does not dif-
fer essentially from the primary-prevention options discussed above. The use of oral
anticoagulants (which are more effective than aspirin) is standard treatment for stroke
patients with concomitant AF. Aspirin, ticlopidine, clopidogrel, and dipiridamol,
if used long-term, have been found to be of similar effectiveness in secondary pre-
vention after an ischemic stroke or a non-embolic TIA. Studies have found that the
angiotensin-converting enzyme inhibitor perindopril, especially combined with
indapamide [45], angiotensin-II receptor antagonists (candesartan [46] and eprosar-
tan [47]) is effective in the treatment of hypertension after stroke. However, data
are lacking to better describe the HRQoL of patients treated for the secondary pre-
vention of stroke.
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8.7 Influence of Stroke on the HRQolL of the Families
and Caregivers of Patients

Determining the influence of stroke on the QoL of the families and caregivers of
patients is important for various reasons. Firstly, the HRQoL of caregivers is as-
sociated with the quality of the care offered to patients in terms of rehabilitation
time and material situations. Secondly, stroke requires additional care; it affects the
family not only physically, but also psychologically. Chronic stress, tension, orga-
nizational difficulties, and little support from the patient/partner add to the exhaus-
tion, lost hope, and often chronic depression in individuals offering care [48].

A few studies have attempted to separate the factors associated with the HRQoL
of those looking after stroke patients. Feelings of incompetence, not being able to
express negative emotions or adequately deal with stress, restrictions placed on so-
cial roles and lifestyle, problems with one’s own physical and psychological health,
as well as low economic status all add to the decreased HRQoL of caregivers [49].
An additional difficulty of those looking after stroke patients is that they begin to
observe in themselves the same problems as the patient, but value them different-
ly [5]. Approximately 80% of the spouses of stroke patients’ noted decreased
HRQoL in one or more dimensions and 52% suffered from depression.

Different intervention programs aimed at improving knowledge and how to
deal with stress in the caregivers of stroke patients may lead to decreased stress and
improved HRQoL. The influence of stroke on the HRQoL of caregivers is meas-
ured using several questionnaires.

The satisfaction with life felt by the spouses of stroke patients is decreased. Short-
ly after the incident, their professional status worsens and they are subject to
chronic stress. Also negatively affected is their ability to relax, sexual life, and mar-
ital relationship. This state is maintained normally for < 1 year after the stroke of
their partner [50] and later stabilizes or improves. The spouses of stroke patients
whose mobility has been affected, who report sensory problems, and who prevent
the patient from living independently rate their HRQoL as low mainly due to ex-
haustion brought on by obligations, poor sexual life, and problems in the marital
relationship. Also, the spouses of patients with cognitive dysfunction and astheno-
emotional syndrome are less satisfied with their marital relationship and the qual-
ity of their family and sexual life, all of which influence their self-rated HRQoL.

8.8 Conclusions

Stroke and its consequences constitute an important problem for the patient, his/her
family, and the healthcare system. Measuring HRQoL in post-stroke patients is an
important addition to conventional evaluations of health status. The main factors
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influencing decreased HRQoL in patients after stroke are: depression; physical and
mental disability; chronic pain; cognitive deficits; disturbances in emotion and self-
identity; and social isolation. Self-rated HRQoL is dependent upon current neuro-
logical state and the ability to care for one’s self. It seems that rehabilitation geared
towards increasing the independence of post-stroke patients, decreasing isolation,
treating depression, and strengthening social support can contribute to improving
HRQoL.
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Sickness Impact Profile (SIP)
Schuling J, Greidanus J, Meyboom-De Jong B (1993) Measuring functional sta-
tus of stroke patients with the Sickness Impact Profile. Disabil Rehabil 15:19-23

2, The Most Often Used Disease- or Problem-Specific Quality
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Beck Depression Scale
Beck A, Mendelson M, Mock J (1961) Inventory for measuring depression. Arch
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