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ABSTRACT

Cardiovascular disease is the main health problem in developed countries. Prevention is presented as the
most effective and efficient primary care intervention, whereas cardiac rehabilitation programs are
considered the most effective of secondary prevention interventions; however, these are underused.
This literature review examines the effectiveness and the levels of evidence of cardiac rehabilitation
programs, their components, their development and role in developed countries, applications in
different fields of research and treatment, including their psychological aspects, and their application
in heart failure as a paradigm of disease care under this type of intervention. It is completed by a review
of the impact of such programs on measures of health-related quality of life, describing the instruments
involved in studies in recent scientific literature.

© 2011 Sociedad Espaiiola de Cardiologia. Published by Elsevier Espaiia, S.L. All rights reserved.

Programas de rehabilitacion cardiaca y calidad de vida relacionada con la salud.
Situacion actual

RESUMEN

Las enfermedades cardiovasculares constituyen el principal problema de salud en los paises
desarrollados. La prevencion se presenta como la herramienta mas eficaz y eficiente, mientras que
los programas de rehabilitacién cardiaca son considerados como los mas eficaces entre las
intervenciones de prevencion secundaria; sin embargo estos estan infrautilizados. La presente revision
de la literatura aborda la efectividad y los niveles de evidencia de los programas de rehabilitacion
cardiaca, sus componentes, el papel desempefiado y la evolucion en los paises desarrollados, las
aplicaciones descritas en diferentes campos de investigacion y tratamiento, aspectos psicologicos
considerados en ellos, asi como su aplicacion en la insuficiencia cardiaca como enfermedad paradigma
de atencion en este tipo de intervencién. Se completa con una revisién sobre el impacto de dichos
programas en las medidas de calidad de vida relacionada con la salud y se describen los instrumentos
implicados en los principales estudios cientificos de la literatura cientifica reciente.

© 2011 Sociedad Espariola de Cardiologia. Publicado por Elsevier Espafia, S.L. Todos los derechos reservados.

INTRODUCTION AND CONCEPTS

Cardiovascular disease (CVD) is the major health problem in
developed countries. According to the World Health Organization
(WHO), approximately 17 million people die annually from CVD.!
In 2005, heart disease was the leading cause of mortality in
western countries.? Longevity and advances in treatment have led
to an increase in the prevalence of heart disease. Its prognosis has
improved due to prevention, treatment and rehabilitation pro-
grams. However, as a result of these interventions, morbidity has
increased due to disease progression. Prevention appears to be the
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most effective and efficient approach to managing CVD, whereas
cardiac rehabilitation programs (CRPs) are the most effective for
secondary prevention.’

The aims of prevention are to reduce morbidity and mortality
in patients at high absolute risk and to help those at low risk to
remain in this category, thereby maintaining the health of the
population.? CRPs were developed in the 1960s as recommended
by the WHO to improve health-related quality of life (HRQOL)
and the prognosis of patients with heart disease.? These programs
were defined as the set of therapeutic measures for the
comprehensive care of patients with CVD, and are particularly
useful and effective in patients with coronary disease and chronic
heart failure (CHF).>

Any CRP should include specific components to optimize the
reduction of cardiovascular risk and promote healthy behavior and
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Abbreviations

CHF: chronic heart failure

CR: cardiac rehabilitation

CRP: cardiac rehabilitation program

CVD: cardiovascular diseases

ET: exercise training

HF: heart failure

HRQOL: health-related quality of life

MLHFQ: Minnesota Living with Heart Failure Questionnaire

compliance by using educational programs that foster the active
participation of patients in their own treatment and encourage
CVD patients to have an active lifestyle, thereby reducing
disability.®

To be optimally effective, CRPs should be based on a multi-
disciplinary approach and include exercise training (ET) and
psychological counseling. In patients with coronary disease CRP
should also include the control of risk factors.>”~°

Different societies and associations have recommended that
both those working with cardiac rehabilitation (CR) groups and the
training programs themselves should comply with professional
standards. Guidelines recommend the development of programs
that make access to CRPs easier and faster, in the sense that they
should be automatically prescribed. The latest European Guide-
lines on Cardiovascular Disease Prevention in Clinical Practice!®
recommend the increased involvement of physicians and primary
health care professionals since they have more opportunity to
significantly improve the prevention and treatment of CVD.

There is clear and sufficient evidence (class I) that CRPs
significantly improve HRQOL, leading to a decrease in complica-
tions and mortality of around 40% in patients at low risk.?
Moreover, the risks of exercise (including sudden death) are
considered acceptable because of its benefit to patients.* Other
authors’ suggest that the cost-effectiveness and cost-benefit ratio
of CRPs are currently the best treatment or intervention in heart
disease compared to any other. These authors also suggest the
creation of follow-up and monitoring units due to the fact that
the benefits of CRP decrease over time.

BENEFIT AND USE OF CARDIAC REHABILITATION PROGRAMS IN
THE DEVELOPED WORLD

Despite these recommendations and results, CRPs are rarely
implemented.® In Spain, only 2% to 3% of the population with
indications access CRP.*'"12 According to the European Cardiac
Rehabilitation Inventory Survey (2008),' Spain is the European
country with the fewest CR centers and with the lowest CR
activity. In 2003, only 12 National Health Service hospitals offered
CR, most of which were tertiary hospitals in Madrid, Catalonia, and
Andalusia.!! There are many reasons for this, the chief of which is
that the majority of CVD patients are discharged from hospital
without CRP being recommended.

A set of measures has been established to improve compliance
with the recommendations regarding CRP. These measures refer to
patient selection and inclusion, the structure and operation of the
program, and compliance with its objectives. In countries such as
the USA, where less than 30% of patients with indications
participate in CRPs,> nonobligatory CRP accreditation systems
exist. In fact, only 37% of the CR units are accredited by the
American Association of Cardiovascular and Pulmonary Rehabili-
tation. This association has proposed measures to standardize

patient referral to CR and to ensure that the CRP unit has a good
infrastructure which functions optimally.

In 2009, Brown et al.'* presented the results of a study that
identified the predictors of CR referral in patients with coronary
disease. This study analyzed 72 817 patients discharged from
156 hospitals between 2000 and 2007 after myocardial infarction
or percutaneous or surgical coronary revascularization. Only 56%
of patients were referred to CR. The authors conclude that the
probability of referral to a CR is lower if the patient is older, has
non-ST-segment elevation myocardial infarction, or there are
comorbidities. They recommend raising medical awareness on
the benefits of CR, overcoming barriers related to treatment costs,
reducing the time patients need to invest in the program, and
shortening travel times to the CRP unit.

The third study conducted by the European Action on
Primary and Secondary Prevention by Intervention to Reduce
Events (EUROASPIRE III) study group'® was designed to determine
whether the European guidelines on cardiovascular prevention
in patients with coronary disease were being followed in
everyday clinical practice in Europe in relation to risk factor and
therapeutic management and to describe the patients’ lifestyle.
This study was conducted between 2006 and 2007 in 76 centers
in 22 European countries; patients with a clinical diagnosis
of coronary disease were retrospectively identified. A total of
8966 patients were interviewed. A high percentage of these
patients did not achieve the lifestyle or therapeutic targets for CVD
prevention (17% smoked, 35% were obese, 56% had high blood
pressure, and 51% had dyslipidemia) and only one-third of patients
had access to any form of CR. A study published in The Lancet'®
compared the results of the EUROASPIRE III study to those obtained
by EUROASPIRE I and II (1995'7 and 2000,'® respectively) and
showed that after 12 years, the aims of secondary prevention of
coronary disease had still not been achieved in Europe. It is
essential that patients understand the nature of their disease and
the best way to manage it, and this can be achieved through a
comprehensive program of prevention and rehabilitation that
should be offered automatically.

Traditionally, CR has been indicated for patients after infarction
or revascularization. Currently, with the exception of patients with
dissecting aortic aneurysm and severe left ventricular outflow tract
obstruction, all patients with heart disease may benefit from CR,
particularly those who are older or who have severe disease.” This
includes patients with heart failure (HF),'® pacemakers, or
implantable cardioverter-defibrillators. In the latter two groups,
rehabilitation is indicated not because of the implanted device but
because of the underlying disease, since these patients normally
have poor ventricular function.'?

PHYSICAL ACTIVITY IN CARDIAC REHABILITATION PROGRAMS
In a recent review article, Grima et al.'? reported that secondary
prevention delivered as ET-based CR was the intervention strategy
with the greatest amount of scientific evidence in support of its
reducing morbidity and mortality in coronary disease, particularly
after myocardial infarction. The European Society of Cardiology,
the American Heart Association, and the American College of
Cardiology classify such evidence as class I. There is also class I
evidence for other types of cardiac intervention and stable CHF.
Several studies?®?! have shown a correlation between physical
activity, and particularly physical fitness, in children and adoles-
cents and a lower prevalence of isolated or combined cardiovascular
risk factors (blood pressure and blood lipid concentration). The
American Heart Association and American College of Sports
Medicine guidelines have described the amount and type of physical
activity to be performed by older individuals.?? They recommended
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moderate to intense aerobic physical activity and muscle strength-
ening to decrease the risk of chronic disease, premature death,
and disability. This activity should be performed for at least
30 min 5 times a week or 20 min 3 times a week if the activity is
vigorous.® To maintain physical independence, resistance training at
least 2 days per week should be added to preserve or increase muscle
strength using 25% to 40% loads involving all major muscle groups at
amoderate to high level of effort.?3 Flexibility should be maintained
by stretching exercises at least twice a week.

Current evidence also recommends including isometric and
dynamic exercises for increasing muscle mass in CRPs. It also
appears that intense physical activity may have more effect on
reducing cardiovascular morbidity and mortality than moderate
exercise, an effect that is independent of energy consumption.'?

The increasing incorporation of resistance training in aerobic
exercise in CRPs improves muscle strength in elderly patients and
patients with CHF, and provides greater autonomy in everyday
activities. Resistance exercise improves functional capacity,
independence, and HRQOL. It also increases physical strength
and endurance and reduces disability in individuals with and
without CVD.!? However, this type of training is underused despite
evidence suggesting any patient may safely participate in CRPs.

Numerous studies”'>1324 have demonstrated that the risk of
cardiovascular death is lower in physically active patients with
heart disease, with a reduction in risk of up to 35%. Improved
functional capacity has also been observed, and the number of
patients able to return to work was 3 times higher than those who
did not follow a CRP (85% vs 30%).”

This improvement in functional capacity involves a significant
improvement in HRQOL. However, this can be difficult to assess
because it depends on improved clinical monitoring, increased
self-confidence, or improved metabolic performance, among other
factors. In contrast, HF is associated with poor HRQOL, increased
dependency, and frequent and prolonged hospital stays.?

DURATION OF CARDIAC REHABILITATION PROGRAMS

The benefits of CRPs are obvious. However, there is great
variability in the duration of CRPs, and the optimal duration to
obtain their benefits remains unknown. Grima et al.'? showed that
the duration of CR was significant, as indicated by 19% and
47% decreases in mortality after at least 25 or 36 CR sessions,
respectively, and great improvements in recurrent heart problems
4 years to 5 years after CR phase II. The duration of CR varies widely
from country to country and is usually determined by economic
conditions rather than scientific evidence. Since one of the main
aims of CR is to change the patient’s behavior patterns, prolonged
CRP and constant encouragement by the CR team is required to
achieve the maximum effect. Leung et al.2> recently published the
results of a study designed to compare the effect on HRQOL of CRPs
shorter than 6 months, longer than 6 months, or no CRP. Nine
months after completion of the different programs, HRQOL was
significantly higher among patients who had undergone CR,
regardless of duration, and there were no significantly different
effects between CRPs of more than or less than 6 months. The
authors note that the increased patient compliance observed in
the shorter programs may have influenced the results.

PSYCHOLOGICAL ASPECTS OF CARDIAC REHABILITATION
PROGRAMS

Psychological support is one of the main features of CR. It has
been shown that the results of these programs can be influenced by
specific personality types, particularly in terms of HRQOL.?6%7 The

treatment of postinfarction depression improves HRQOL?® at the
mental level more significantly than at the physical level.?° Farin
et al.3% investigated personality as a predictor of HRQOL using
various HRQOL instruments and scales after 3 weeks of CR.
Sociodemographic variables accounted for 5% of the variation in
different HRQOL measurements and were the most important
predictors. The next most important predictors were the character-
istics of the disease and cardiac risk factors, followed by the patient’s
personality, which accounted for about 2% of the variation. This
suggests the need for more research into which rehabilitation
therapies are more effective for patients disadvantaged by their
personality type. Gary et al>' compared the effectiveness of a
12-week therapy program for HF patients diagnosed with depres-
sion that combined home exercise and cognitive behavioral therapy
vs exercise-only therapy, cognitive behavioral therapy, and standard
therapeutic care. All the therapies reduced the intensity of
depressive symptoms. The largest reduction occurred in the
combined therapy group, although no significant differences were
observed. The greatest improvements in HRQOL were also observed
in the combined therapy group.

HOME CARDIAC REHABILITATION PROGRAMS

Recently, more flexible alternatives have been developed that
facilitate access to and participation in CRPs. This is the case of
home-based CRPs. The most well-known of these and the only one
validated by the National Institute for Health and Clinical
Excellence in the UK is the Heart Manual program.>?

In 2010, Taylor et al.>® presented the results of a systematic
review of randomized trials published between 2001 and 2008.
This review investigated the effectiveness of home-based CRP
on mortality, morbidity, modifiable risk factors, and HRQOL
compared to conventional CRP. The review included 12 studies
(1938 participants), the majority of which included low-risk
patients after myocardial infarction or revascularization. No
differences were found between any of the parameters assessed.
Similarly, the costs of home-based CRPs and conventional CRPs did
not significantly differ. It was concluded that home-based CRPs are
clinically effective, improve HRQOL, and do not involve increased
costs. Thus, the choice of home or conventional CRP should be
based on the patient’s preferences. Dalal et al.>* confirmed these
results in a systematic review that included the aforementioned
review and a meta-analysis. However, they found increased
adherence and better follow-up in home-based CRPs than in
conventional CRPs (87% vs 49%). Other studies>>~>” report similar
results. Clark et al.>® conducted a meta-analysis of 39 randomized
clinical trials to compare the costs and benefits of home-based CRP
and conventional care. Home-based CRP significantly improved
HRQOL and reduced blood pressure, cholesterol levels, depression,
and smoking compared to conventional care. However, the
methodological quality of these trials ranged from low to moderate
and home-based CRPs could not be compared to conventional CR
due to their marked heterogeneity. The authors suggest that
hospital-supervised CRP was chosen based on access to specialists,
the availability of more sophisticated individualized programs,
and the patient’s perceived sense of safety when in a center. This
sense of safety in supervised CRP is well attested and is due to
correct risk stratification. Thus, the patient can be offered an
individualized training program and the degree of supervision
required during the CRP can be assessed.!®

Brotons et al.3® investigated whether home interventions
performed by nurses reduced mortality and hospital readmissions
and improved the quality of life of patients with HF. They
conducted a randomized open study in which 283 patients
diagnosed with HF who had been admitted to hospital were
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assigned to a home-care group (intervention group) or a
conventional care group (control group). The primary outcome
variable at 1-year follow-up was the composite of all-cause
mortality and hospital readmission due to worsening HF. The
results indicate that an intensive, well-structured home interven-
tion by specially trained nurses is effective in reducing morbidity
and mortality and improving HRQOL in patients with HF.

Kerse et al.>® described home-based CRP as an alternative for
patients with access problems or work conflicts. It was most
frequently applied to older patients, those with low socioeconomic
status, ethnic minorities, and patients from rural areas. A new
model of home-based telemonitored CRP was applied by
Piotrowicz et al.*® for 8 weeks in 152 patients with HF. The
experimental group received telemonitored walking training and
the control group received conventional CRP. The results indicated
increased adherence with the home program and similar
improvements in both groups in all the parameters studied.

Other alternatives based on technological advances include the
use of GPS systems, ECG, and smartphones to remotely monitor
the physical activity of the cardiac patient at home and in the
workplace.?! These alternatives appear to obtain good results with
very good adherence and improved HRQOL. Seto et al.*? reported
that patients had a very good attitude towards monitoring via
mobile phones in a study that included 94 HF patients. These
information and communication technologies promote self-care in
patients with chronic disease.*> However, a recent study system-
atically reviewed** studies published between 1966 and 2008. It
was designed to assess the clinical effects of home telemonitoring
in the context of diabetes mellitus, asthma, hypertension, and HF,
and concluded that more research is needed to confirm the clinical
benefits of these technologies. Schmidt et al.*> were also unable to
confirm the effectiveness of home telemonitoring in CHF. Copeland
et al.*® measured the effect of a 1-year telephone intervention
program on HRQOL in 458 patients with congestive HF. Although
the intervention resulted in behavioral improvements, there was
no survival benefit. The internet has also been proposed for
telemonitoring; positive effects in self-care were obtained but not
in functional capacity and HRQOL.%” The use of the internet and
other technological resources, understood as tools to assess follow-
up and adherence to the different elements of a CRP, requires
further research to confirm their applicability in CVD.

CARDIAC REHABILITATION PROGRAMS AND QUALITY OF LIFE

The WHO defines quality of life as individuals’ perception of
their situation within their cultural context and set of beliefs in
relation to their goals, expectations, values, and life interests.*®
This concept is, therefore, multidimensional. HRQOL, as a concept,
was created in the context of clinical assessment and management.
It is used to summarize specific aspects of well-being and
performance capacity in individuals with health limitations or
chronic disease. The usefulness of assessing HRQOL in CRP stems
from its potential in planning future care, as a predictor of response
to treatment, and as an aid in decision-making regarding
treatment, which makes it a very promising outcome measure
in studies on the effectiveness of CRP. This application of the
HRQOL concept combines two aims: first, to allow the patients to
express themselves, as quality of life can only be properly
evaluated by the patient; second, to measure different qualitative
situations that can be individually variable and of varying intensity
using a standardized measurement method. Thus, HRQOL goes
beyond purely objective measures that are limited to very obvious
phenomena, such as mortality or myocardial infarction rate.
Instead, it can gauge less apparent, more subtle phenomena that
are nevertheless of great importance in determining the patient’s

health. However, the measurement of quality of life can still be
improved.*® This justifies studies on the effectiveness of CRP in
improving the quality of HRQOL parameters as outcome measures
as well as determining the reliability and validity of the HRQOL
questionnaires administered to cardiac patients.

Despite its limitations, measuring HRQOL in cardiac patients
has already led to some significant results that have confirmed its
value as an outcome measure in various clinical situations.>®

INSTRUMENTS FOR MEASURING HEALTH-RELATED QUALITY
OF LIFE

Three basic approaches have led to the development of 3 types
of instruments for measuring HRQOL: generic instruments, utility
measures, and specific instruments.

Generic Instruments

Generic instruments are used to broadly explore all aspects of
physical, mental or social functioning, disability and discomfort.
They are applicable to different populations, diseases or health
conditions and thus can be used to make valid comparisons. These
instruments consist of health profiles covering different areas or
dimensions. Each of these areas has an individual score, but can be
combined into an overall score. Among others, these health
profiles include the Sickness Impact Profile, the Nottingham
Health Profile, the Medical Outcomes Study 36-item Short-Form
Health Survey, and its shortened version Short Form-12.1">7 An
advantage of generic instruments is that they can be used to
compare the HRQOL of patients with heart disease to that of
patients with other diseases®® or to that of the general population
matched by age and sex.>9:5°

Utility Measures

Utility measures can also be considered as generic instruments,
but unlike health profiles their aim is to measure the quality of life
as a unit, expressed as a single value using a scale that summarizes
the concept simply and numerically. They express the patient’s
evaluation of his or her health as a single score. An example of this
type of measure is Quality-Adjusted Life Years, in which a raw
survival rate is adjusted as a function of the quality of life during
this period. They are very useful as an outcome measure in cost-
effectiveness studies analyzing a given therapy. Other utility
measures, based on the patient’s choice of theoretically more or
less ideal outcomes (standard gamble), are used more frequently in
decision models than in effectiveness studies.

Specific Instruments

Specific instruments focus on those aspects of quality of life
which are specific to a particular disease. They do not have the
range of generic instruments, but can be more sensitive to those
aspects of quality of life (either at a given moment or over time)
that are determined by the effects of a particular disease. The
specific instruments used to assess HRQOL include items that
address the unique aspects of a given disease, and so should a priori
be more sensitive to clinical changes.

Questionnaires used in HF patients*® include the Quality of Life
in Severe Heart Failure Questionnaire®!; the Chronic Heart Failure
Questionnaire,’2 which has demonstrated sensitivity to the
different classes of severity of CHF; the Left Ventricular Dysfunc-
tion Questionnaire®?; and the Minnesota Living with Heart Failure
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Questionnaire (MLHFQ),%* which is one of the most widely used
specific questionnaires for assessing HRQOL in HF patients. This
questionnaire assesses the effect of HF and its treatment on the
quality of life of HF patients. It includes physical, psychological,
and social variables. The patient’s perception of these variables is
measured on a scale between 0 and 5 where higher scores indicate
worse quality of life. The difference between the MLHFQ and other
general questionnaires is that the MLHFQ includes characteristic
signs and symptoms of HF, such as dyspnea, edema in the lower
extremities, or adverse effects of medication. However, it does not
discriminate between different levels of severity of CHF. The
patient’s ability to distinguish between secondary HF symptoms
and those associated with comorbidities may also affect the
usefulness of the MLHFQ.

Other questionnaires have been developed to specifically assess
HF, such as the Kansas City Cardiomyopathy Questionnaire,®> an
effective instrument which has been validated for HF. Several
studies in patients with left ventricular dysfunction have shown
that patients with poor quality of life related to HF have higher
mortality rates and are more frequently hospitalized.®¢5”

The purpose of the Sawicki Questionnaire®® is to measure the
quality of life of patients receiving oral anticoagulant therapy. It
analyzes 5 dimensions: satisfaction with treatment, self-efficacy in
its management, psychological stress, impaired social life, and
everyday problems.

Other examples of specific questionnaires include the Quality of
Life after Myocardial Infarction Questionnaire, originally devel-
oped for patients who had suffered a myocardial infarction and
were referred to CR; the Self-Assessment Questionnaire, a measure
that has proven reliability in HRQOL for patients with coronary
disease and that has been used in many clinical trials due to its
predictive value; and the Spanish Survey on Quality of Life in Post-
Infarction Patients, which was developed to make available a
specific measure of HRQOL in patients after myocardial infarction,
given the absence of validated questionnaires of this type and the
frequent use of questionnaires originally designed for other
diseases.®®

The choice of whether to use generic or specific questionnaires
in a specific study should be based on their advantages and
disadvantages. Their features are relatively complementary and so
it is usual to combine both types of measure® to include all the
areas that can influence quality of life.

Clinical trials on CR often include HRQOL as a variable, since
improved quality of life can be perceived as being more important
than a small improvement in patient survival rate in relation to the
disease assessed. In addition, estimated quality of life has been
shown to be predictive of response to treatment, and is thus an aid

in decision-making regarding treatment and planning future
care 65-67, 70

HEART FAILURE. CARDIAC REHABILITATION PROGRAMS AND
HEALTH-RELATED QUALITY OF LIFE

It has been demonstrated that HF is one of the diseases that has
the greatest impact on HRQOL, which is one of the core targets of
CRP. Many patients with advanced HF place more importance on
quality of life than on extending their estimated life expectancy.
Moreover, as in other chronic diseases, numerous clinical
indicators have been used to monitor the development of
the functional status of HF patients.”! However, changes in the
patients’ perceptions of their health status may not be perceptible
to the clinician. This is another reason why HRQOL is increasingly
used as a source of information on the health of the patient or
group of patients.”>”> Thus, HRQOL is an important outcome
measure in clinical trials assessing the effectiveness of CRP.”4-76

A systematic review of 120 randomized trials published
between 1996 and 2005 showed that the MLHFQ was the most
commonly used measure specific to HRQOL in HF patients.”” The
psychometric properties of the MLHFQ, particularly its reliability
and validity, have been extensively described. Among adult
patients with HF, the MLHFQ shows good internal consistency,
with Cronbach alpha values of >0.80,”® and shows good correlation
with other measures of HRQOL. However, although the psycho-
metric properties of MLHFQ have been studied, the results do not
definitively confirm the goodness-of-fit of this instrument,
particularly for several items on the emotional subscale.”®

As previously described, ET intolerance is the primary chronic
symptom of HF patients with preserved left ventricular ejection
fraction and is also a determinant of HRQOL among these patients.
Although ET programs improve exercise tolerance and HRQOL in
patients with reduced ejection fraction, the effect of ET on HRQOL
has not been examined in randomized trials. In a study published
in 2010, Kitzman et al.?? investigated whether a 16-week program
of physical activity administered to 53 patients improved HRQOL,
compared to 24 control participants who received follow-up
telephone calls. There were significant improvements in maximal
oxygen uptake (VO,max), exercise time, 6-minute walk test,
ventilatory anaerobic threshold, and the physical HRQOL score
in the experimental group compared to the control group. There
were no adverse effects related to training.

Recently, Beckie et al.®' studied women with HF and its
influence on HRQOL. The effects of a conventional CRP were
compared to those of a tailored CRP that included motivational
interviewing to modify behavior and lifestyle. Two instruments
were used to assess HRQOL in the participants, the Multiple
Discrepancies Theory Questionnaire and the Self-Anchoring
Striving Scale, administered at baseline, halfway through the
program, and at 6-month follow-up. The tailored program
improved overall HRQOL scores compared to the conventional
program.

Yohannes et al.®>” investigated the long-term effects of a 6-week
CRP on physical activity, psychological well-being, and HRQOL in
147 HF patients. Follow-up was performed 12 months after
completion of the program. The MacNew Questionnaire was
administered as a measure of HRQOL and the Hospital Anxiety and
Depression Scale was used to assess depression. The results
demonstrated the benefits of CRP in improving HRQOL and
physical activity, and in reducing anxiety and depression.
Furthermore, these benefits were maintained at 12-month
follow-up. The authors noted that the high levels of depression
were significantly associated with low HRQOL, and therefore
future research on HRQOL should take into account the psycho-
logical characteristics of the patients.

Belardinelli et al.®* demonstrated that programmed ET led to
permanent improvements in functional capacity and HRQOL and
was associated with lower mortality and rehospitalization in
patients with ventricular dysfunction and HF. The 110 partici-
pants (mean age, 59 years) were randomized into 2 groups
(control and experimental). The experimental group underwent
ET on a cycle ergometer at 60% of VOamax, 3 times a week for
8 weeks, then twice a week for 1 year. The control group did not
receive ET. The MLHFQ showed an increase in HRQOL at 2 months
that remained stable after 12 months of follow-up. The authors
suggest that changes in HRQOL corresponded to improvements
in VOmax. The ventilatory threshold and improved VO;max
were evident at 2 months and subsequently maintained.
The authors suggest that a low weekly session rate may be
sufficient to maintain high functional capacity, similar to that
achieved with brief training programs at the same intensity. They
also suggest that having a few sessions per week could improve
adherence. HRQOL and functional capacity improved more in
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patients with higher myocardial perfusion at the beginning of
the CRP.

However, the effect of ET on HRQOL in CHF patients remains a
matter of debate. McKelvie et al®* did not observe changes,
whereas Kavanagh et al.%° observed an improvement in HRQOL in a
study on the long-term benefits and safety of aerobic training in
CHF. The latter study administered the Chronic Heart Failure
Questionnaire to 21 cardiac patients with 22% left ventricular
ejection fraction who performed aerobic walking exercise for
52 weeks. The results showed a decrease in fatigue and dyspnea
and an increase in emotional function at 4 weeks with continuous
improvement during the following 26 weeks. These benefits
correlated with those observed in aerobic capacity. The response to
exercise was also greater in those with worse baseline HRQOL.
Similarly, there were weak correlations between adherence to the
program and initial clinical parameters (worse symptoms and
greater adherence) and between adherence and HRQOL (greater
benefits in HRQOL and greater adherence).

Improvement in HRQOL is thought to be due to improved
myocardial perfusion and/or increased functional capacity that can
encourage a more active lifestyle, thereby helping to maintain a
higher VOsax. The HRQOL improves as VO,,x improves, but is
not an independent predictor of cardiac events. Important
psychological benefits, together with improvements in oxygen
uptake of 7 mL/kg/min, have been described in patients with
disabling HF.

Recently, Frank et al.°® conducted a descriptive retrospective
analysis of demographic and clinical factors in patients receiving
CRPs as predictors of HRQOL improvement. The results suggested
that patients with worse physical abilities at baseline would obtain
greater benefits in HRQOL.

Both ET and training programs have been shown to produce
beneficial effects on psychological and clinical variables in patients
with HF. Reports indicate that CRP improves VOyp,2x, SUbmaximal
aerobic endurance, muscular strength, HRQOL, and musculoske-
letal features in patients with HF. In addition, aerobic and
resistance training appear to involve very little risk to HF patients,
providing the patients undergo initial assessment. New therapies
described as being of use in CRP in HF patients include
electrostimulation and inspiratory muscle training. They appear
to improve psychological well-being, physical exercise capacity,
symptoms, and HRQOL. To date, there have been 19 studies (13 on
electrostimulation of the lower limb muscles and 6 on inspiratory
muscle training) in patients with HF.37 Other forms of exercise
have been proposed as adjunctive therapies in CRP, such as tai
chi.®® This would be easy to implement and has produced
encouraging results in Phase III CR, leading to improved balance,
HRQOL, and perceived fitness.

1.5

CONCLUSIONS

CRP is an effective secondary prevention measure in patients
with CVD. These programs should offer a multidisciplinary
approach, including ET, psychological counseling, and the control
of cardiovascular risk factors.

The bulk of scientific evidence shows that, of all interventions,
ET is the most effective in reducing morbidity and mortality in
patients with coronary disease. Resistance training should be
considered a fundamental part of any ET aimed at improving
quality of life. The optimal duration of CR remains to be
determined, but some evidence suggests that adherence is higher
in CRPs that include fewer sessions and in home-based CRPs.
Moreover, these home-based CRPs are equally effective and
involve the same costs as hospital-supervised programs. Despite
evidence of the effectiveness of CRPs, these programs are

underused, as shown by the fact that in Spain they are accessed
by less than 3% of patients with indications for them.

The HRQOL is an important factor to take into account since it
provides information on how patients perceive their illness and
the limitations it entails. Perceived quality of life depends on the
patients’ expectations regarding their functional capacity and
lifestyle.

For patients enrolled in CRPs, HRQOL assessment may be of use
in identifying individuals at an increased risk of readmission and
mortality, along with stricter follow-up of the effects of the CRP on
the patient and a better understanding of the patient’s subjective
response to their clinical condition. It also appears that improve-
ments in HRQOL achieved through CRP correlate with the
improvements observed in aerobic potential.
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