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Abstract

Heart failure, a condition predominantly affecting the elderly, represents an ever increasing 

clinical and financial burden for the NHS. Patients with symptomatic heart failure have a pooi 

prognosis and a high degree of morbidity. Current research findings suggest that enhancemeni 

of self-care through education, optimisation of pharmacological therapy, exercise training, 

lifestyle modification and counselling improves patient outcomes and reduces hospitalization. 

Cardiac rehabilitation, a service that incorporates all the aforementioned components, has yet 

to be evaluated in heart failure management.

Set in a district general hospital with a primary catchment area of 500,000 inhabitants, 

this study is among the first of its type in the U.K. The study evaluates the effects of a 

cardiac rehabilitation programme on a range of outcome measures: mortality, health 

related quality of life, functional change, health care utilisation and clinical status. The 

design is a randomised controlled trial, comparing cardiac rehabilitation to standard 

care.

Two hundred patients (60 - 89 years, 66% male) were recruited from hospital clinics, wards, 

and general practice. Patients with NYHAII or in heart failure confirmed, by 

echocardiography, were randomly allocated to control or experimental groups. Both patient 

groups attended out patient appointments to see the specialist nurse and cardiologist every 

eight weeks. In addition, patients in the experimental group attended cardiac rehabilitation

in



classes twice weekly for eight weeks, followed by weekly exercise sessions for 16 weeks. 

Intervention consisted of exercise prescription, education, dietetics, occupational therapy and 

psychosocial counselling. A selection of measures were used to collect data over six months: 

Minnesota Living with Heart Failure (MLHF), New York Heart Association (NYHA) 

functional classification, EuroQol (EQ-5D), the six-minute walk test, Borg's rating of 

perceived exertion (RPE), medication compliance monitored by ACE inhibition, routine 

biochemisty, prescribed medication, coronary risk factor status, medical records and patient 

diaries.

Results show statistically significant improvements for the experimental group in comparison 

to control patients. Improvements were identified in health related quality of life, functional 

status, meters walked and patient cost utility; a reduction in hospital admissions attributable to 

heart disease was evident. No statistical difference between patient groups was evident in 

mortality, contact with primary health care professionals, compliance and clinical status. The 

findings are discussed in terms of previous rehabilitation studies.

In conclusion, this study describes the necessary infrastructure and provides an evidence base 

for implementing a successful multidisciplinary cardiac rehabilitation programme in a district 

general hospital.
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Glossary

Adhesion molecule - a complex molecule that forms on the surface of endothelium and on 
leukocytes which induces adherence, spreading, and migration of leukocytes on the 
endothelium.

Atrial natriuretic peptide - a peptide hormone produced by the atria of the heart, which 
causes blood volume and blood pressure to decline.

Baroreceptor - pressure sensors located in the carotid sinus, aortic arch and to a lesser extent 
the walls of arteries, veins and the right atrium.

Cardiac output - the volume of blood pumped by either ventricle in one minute (expressed 
as L/min). Cardiac output (CO) equals the heart rate (HR) multiplied by the stroke volume 
(SV).

Cardiac reserve - the difference between resting and maximal cardiac output.

Cholesterol - a steroid alcohol which is present in animal cells and body fluids, important in 
physiological processes, a prime constituent of all cell membranes, and implicated 
experimentally as a factor in arteriosclerosis.

Dyspnoea - difficulty breathing; shortness of breath.

Ejection fraction - the calculation of the left ventricular ejection fraction is obtained from 
the stroke volume (the difference between the end-diastolic and end-systolic volumes) 
expressed as a percentage of the left ventricular end-diastolic volume. It is a ratio that 
expresses the percentage of blood in the ventricle that is ejected per beat. The normal value 
obtained from a measurement in two planes is 67 ± 9% (Cheitlin et al 1994).

End-diastolic volume   the volume of blood in the ventricle at the end of the filling phase. 

Endothelin - a potent vasoconstrictor, released in response to reduced blood flow.

Endothelium - a single layer of thin flattened cells that line the interior of the entire vascular 
system.

Endothelium-derived factors - the endothelium is the source of several chemicals that affect 
vascular smooth muscle and blood clotting.

End-systolic volume   the volume of blood remaining in the ventricle following the 
contraction of the heart.



Health related quality of life - the value assigned to duration of life as modified by the 
impairments, functional states, perceptions, and social opportunities that are influenced by 
disease, injury, treatment, or policy (Patrick and Erickson 1993).

Isometric - muscle contraction that produces no joint movement, generating force while its 
length remains unchanged (static exercise).

Isotonic - muscle contraction that produces joint movement (dynamic exercise).

Lipoprotein - conjugated protein composed of a complex of protein and lipid, separable on 
the basis of solubility and mobility properties.

Low-density lipoprotein - a lipoprotein of blood plasma composed of a moderate amount of 
protein with little triglyceride and a high proportion of cholesterol, associated with increased 
probability of developing atherosclerosis.

Macrophage - the principle inflammatory mediator of cells in lesions, derived from a 
monocyte, which acts as a scavenger cell to remove noxious materials.

Myocyte apoptosis - programmed cell death. 

Pericardium - membranous sac enclosing the heart.

Stroke Volume (SV) - SV represents the difference between end diastolic volume, the 
amount of blood that collects in a ventricle during diastole, and end systolic volume the 
volume of blood remaining in a ventricle after it has contracted.

T Lymphocyte - A mononuclear leucocyte, chiefly a product of lymphoid tissue that 
participates in cell-mediated immunity.
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Introduction

Heart failure is the most common and most expensive cause of hospital admission in people 

over the age of 60 years in the United Kingdom. With an increase in the aging population this 

condition presents a huge public health problem, with serious consequences in terms of 

morbidity, mortality, and health care expenditure.

From the evidence presented in Chapter 1, it will be seen that the need to reduce health-care 

costs and improve the health related quality of life of patients with heart failure is of 

paramount importance. The consequence of trying to meet this need has been the emergence, 

during the last decade, of several new health care strategies for the management of patients 

with heart failure. The English (2000) and Welsh (2001) National Service Framework 

documents for coronary heart disease, emphasise the need to develop nurse led care models 

for patients with heart failure. Both documents advise that care models are to include 

multidisciplinary input and provide strong links between primary and secondary care. The 

American Guidelines for Cardiac Rehabilitation and Secondary Prevention Programmes 

(1999) address the issue of the care of patients with heart failure, within the cardiac 

rehabilitation setting. The guidelines suggest that cardiac rehabilitation programmes should be 

modified to accommodate these high-risk patients. It appears, however, that most cardiac 

rehabilitation centers within England and Wales have only included patients with heart failure 

as a consequence of myocardial infarction (Bowman et al 1998).



The current research study emerged, from reflecting on why patients with heart failure, 

referred to a general cardiac rehabilitation programme, did not appear to do as well as others 

in terms of patient outcomes. These outcomes included: health related quality of life, 

symptoms of breathlessness and fatigue; day-to-day activity; and health care utilisation. 

Although, the tools used for measuring these outcomes may have been more suited to the 

general cardiac population, it was apparent to this researcher as a Clinical Nurse Specialist in 

Cardiac Rehabilitation that the service was fundamentally inadequate for caring for patients 

with heart failure.

For cardiac rehabilitation to be offered as a successful heart failure strategy, the complex and 

multifactorial nature of the disease, needed to be taken into consideration. For example, 

exercise in the current cardiac rehabilitation population is predominantly maximal, with the 

emphasis on achieving an improved level of aerobic capacity. Conversely, exercise for 

patients with heart failure tends to be sub maximal, with the emphasis on an improvement in 

the level of daily activity. Patients with heart failure require support in coming to terms with a 

chronic illness trajectory, not an acute event as happens with patients recovering from a 

myocardial infarction.

Although previous studies have reported findings on projects such as nurse led strategies, 

multidisciplinary care, and exercise therapy, it was recognized that no attempt had been made 

to investigate the role of cardiac rehabilitation in the care of patients with heart failure. 

Athough it may be reasonable to rehabilitate the patient with heart failure, it is assumed



prudent to delay the extensive inclusion of such patients, until further evaluation has taken 

place (Bowman et al 1998, Moser and Reigel 2001).

A programme was subsequently developed that would seek to evaluate and compare 

standard care, for patients with heart failure, against a multidisciplinary programme of 

care that included: exercise therapy within the hospital and community setting, 

pharmacological management, lifestyle advice and support, and psychosocial 

counselling. As all patients within the study would be attending an outpatient heart 

failure clinic on a regular basis, it was decided that a randomised controlled trial 

would supply the clinical evidence to determine whether an intervention of this nature 

could be supported. Given the multi-factorial nature of cardiac rehabilitation, the focus 

would be on a range of clinical outcomes including: health related quality of life; 

symptoms of breathlessness and fatigue; functional change and health care utilisation.

Layout of the thesis

The main body of the text begins with a review of the literature that puts this study 

into context, (Part 1) covering issues such as the burden of heart failure (chl), the 

aetiology, pathology and symptomology of heart failure (ch 2), pharmacological 

management (ch 3), exercise therapy (ch 4), cardiac risk factors (ch 5), psychosocial 

concerns (ch 6), patient compliance (ch 7) and models of care (ch 8). Part n, presents a 

brief synopsis of the literature survey and the rationale for the study follows. The 

characteristics of the sample population, a description of the study design, the



instruments used to collect the data and ethical considerations are covered in the 

methodology section (Part HI). In the results section analysis of programme data is 

presented in a series of tables and figures (Part IV), before they are discussed (Part V). 

Limitations of the study are acknowledged and the implications of the findings and 

future recommendations for nursing practice are considered prior to the conclusion.



Search strategy for the literature review

This literature review takes a broad perspective covering a range of related topics, in order to 

provide a background for the design of a multidisciplinary study and a discussion of the 

results.

During the last decade the clinical syndrome of heart failure has been the focus of much 

interest, and as consequence the body of literature is increasing at a substantial rate. Because 

of the volume and diversity of the subject matter, the search strategy initially involved 

reviewing the work of several prominent authors from the nursing (eg. Moser and Riegel 

2001, Stewart and Blue 2001) and medical professions (eg. McDonagh and Dargie 1998, 

Coats et al 1995, Gibbs et al 2000). The recent publication of Consensus Guidelines for Heart 

Failure (Remme and Swedberg 2001) and the Strategic Framework for Heart Disease (The 

National Assembly for Wales 2001) provided concise information on new developments.

For each topic area, a literature search restricted to articles, abstracts and reviews in English, 

was subsequently conducted on data bases that included Medline (1990 to April 2002), the 

Cochrane Library, DARE (Database of Abstract of Reviews of Effectiveness), CINAHL 

(1990 to April 2002), Nursing Collection and EMBASE (particularly for drug related 

literature). The following key search terms and combinations were used for each topic. An 

example of the search strategy for the topic of compliance appears in Table 1.

Search strategy for the literature review 5



  The burden of heart failure - 'heart failure', 'elderly', 'prevalence', 'epidemiology', 

'economic', 'hospitalisation', 'quality of life'.

  The aetiology, pathology and symptomology of heart failure - 'heart failure', 

'diagnosis', 'symptoms', 'aetiology', 'pathophysiology', 'clinicalstatus'.

  Enhancing the pharmacological management of patients with heart failure - 'heart 

failure', 'pathophysiology', 'pharmacological management', 'quality of life', the 

drugs used in the treatment of heart failure and 'reviews'.

  The secondary prevention of cardiac risk factors for patients with heart failure - 

'atherosclerosis', 'hypertension', 'hyperlipidemia', 'smoking cessation', 'diabetes', 

'obesity', 'inactivity' and 'alcohol', cross-reference was made to the terms - 

'secondary prevention', 'heart failure'and the 'elderly'.

  Exercise therapy for patients with heart failure - 'exercise', 'heart failure', 'human' 

'reviews'.

  Compliance in patients with heart failure - 'compliance', 'adherence',' concordance', 

'heartfailure', 'elderly', 'medication', 'self-care', 'exercise', 'diet', 'precipitating 

factors', 'admissions', 'quality of life'.

  Models of care for patients with heart failure - 'heart failure', 'clinic', 'nurse-led 

clinic', 'multidisciplinary care', 'case management', 'cardiac rehabilitation'.
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Table 1. An example of the search strategy using the topic of compliance

Questions to be answered Elements of the search Search terms

Who is the question about? patient/population/condition

What is being done/ is happening intervention/exposure 

to the patient?

What effect does the intervention outcomes 

have on the patient?

What could be done instead of comparisons 

the intervention?

elderly patients, patients with

heart failure.

medication, life style changes

(self-care, exercise, and dietary

changes).

level of compliance, precipitating

factors, hospital admission rate,

quality of life.

existing treatment, clinical trials

and reviews
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The Controlled Trials Register 'Guide to Acronyms for Cardiovascular Trials' (2001) 

supplied information on relevant clinical trials. The British Medical Journal web site 

(www.clinicalevidence.com) provided clinical evidence on the pharmacological and non- 

pharmacological management of the secondary prevention of ischemic cardiac events. The 

Joint British Cardiac Society Report (1998) was referred to and library copies of the following 

journals (1991-2002) were consulted: The European Heart Journal; Heart; Circulation; The 

American Journal of Cardiology; The Lancet, the British Medical Journal, Coronary Health 

Care and the Journal of Cardiopulmonary Rehabilitation. Bibliographies and references from 

the acquired articles provided further relevant sources of information.
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1.1 Introductory remarks

During the last few years, heart failure has emerged as a major healthcare issue. The main 

purpose of this chapter is to put into context the issues surrounding the impact of heart failure 

on patient and health care resources during the last decade. In the first instance, the narrative 

will consider how the syndrome of heart failure has been defined and the resultant influence 

on current terminology. This will be followed by an exploration of the diagnostic issues 

surrounding heart failure and the effect this has had on the related epidemiology. Finally, 

taking account of the limitations of the type of data available, a perspective on the financial 

cost to the health service is followed by one on the consequences of heart failure on patients' 

morbidity and mortality

l.Z.The definition of heart failure

Patients with heart failure present with a complex clinical problem. A basic understanding of 

the syndrome is required in order to enhance our understanding of why and how the plethora 

of different care strategies, all with the ultimate aim of improving the healthcare of patients 

with heart failure, have evolved during the last few years.

The heart has two primary functions: to provide cardiac output sufficient to meet all 

physiologic and metabolic demands, and to generate arterial pressures sufficient to perfuse the
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organs. Various definitions of heart failure exist, based on different hemodynamic, functional 

and clinical criteria. In pathophysiological terms, heart failure has been defined as:

'A state in which an abnormality of cardiac function is responsible for failure of the heart to 

pump blood at a rate commensurate with the requirements of the metabolising tissues or, to do 

so, only from an elevated filling pressure' (Braunwald and Grossman 1992, p 444).

The aforementioned terminology is useful for physiologists, however, the more pragmatic 

approach required by clinicians seems to create problems with the definition of heart failure 

(McDonagh and Dargie 1996). The difficulty appears to arise from the fact that it is not a 

diagnosis per se, but a clinical syndrome consisting of a constellation of symptoms and signs 

attributable, ultimately, to cardiac dysfunction. As such, heart failure represents the ultimate 

expression of the most serious forms of heart disease (Lenfant 1994). Recognition has only 

recently been given to the fact that many different injurious processes create altered pump 

performance and circulatory dynamics (Young 1998). The following definition of heart 

failure by Davies (1994, p 4) emphasises the progressive and initially compensatory nature of 

the syndrome:

'Heart failure is a multi-system disorder due to a primary abnormality in cardiac function 

resulting in a series of haemodynamic, neural and hormonal adaptations aimed at improving 

the mechanical environment of the heart. Dyspnoea, with or without signs of fluid retention, is 

the commonest clinical feature but the level of symptomatic dyspnoea does not reflect the
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level of underlying left ventricular dysfunction, which is the most powerful prognostic 

indicator. A significant proportion of patients with impaired left ventricular function are 

asymptomatic, at least initially. Clinically apparent heart failure is a rapidly progressive 

condition with a uniformly poor prognosis.'

From a clinical perspective it is important to mention that the aforementioned adaptations 

allow many patients to remain without symptoms despite major left ventricular dysfunction 

and an anticipated poor prognosis (Rodeheffer et al 1996). In 1995 the Working Group of the 

European Society of Cardiology (p 741) introduced an objective element into their definition 

of heart failure:

'The presence of the symptoms and signs of breathlessness and/or fatigue either at rest or 

during exertion, and/or ankle swelling, together with evidence of major cardiac dysfunction at 

rest as evident on echocardiographical examination'.

An additional criterion indicates that when the diagnosis remains in doubt a response to 

treatment directed towards heart failure is required. Nonetheless, clinical congestive heart 

failure generally represents advanced disease progression, at which stage a poor prognosis is 

determined and the effectiveness of intervention is relatively limited (Sharpe 1999).
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1.2.1 Medical terms used in the definition of heart failure

Historically, the concept of heart failure has been complicated by a range of descriptive terms 

relating to the left and right ventricles, the acuteness or chronic nature of the condition, and 

the presence of'backward or forward' failure (McDonagh and Dargie 1996). Fairly recently, 

the term 'chronic heart failure' largely replaced such terms as 'congestive heart failure',' left 

heart failure',' left ventricular failure' and' low-output failure'. It was felt that the term 

chronic heart failure, described more accurately the persistent nature of the condition 

(McDonagh and Dargie 1996). However, due to the recognition that many patients may have 

heart failure without manifesting any of the clinical symptoms, the much broader term of 

'heart failure' is used throughout this thesis.

1.3 Prevalence of heart failure

The prevalence rates of heart failure vary widely depending on the diagnostic criteria, 

geographic region, population demographics and the sources of the data. Data based on the 

objective assessment of cardiac function (echocardiography) suggest that 2% of the western 

adult population are affected by heart failure (McDonagh et al 1997, Davis et al 1998). 

Increases in the ageing population, in combination with better survival after myocardial 

infarction, appear to be the two predominant contributory factors. The growing prevalence of 

diabetes mellitus among older individuals, especially women, may also have a part to play 

(Massie and Shah 1997). It is estimated that 20% of people in Europe were over the age of 65 

years in the year 2000 (Lye and Donnellan 2000). Mair et al (1996) state that the majority of
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individuals developing heart failure are over 70 years of age, and only 17% are less than 

65yrs. As a consequence, it is estimated that the prevalence of heart failure may increase by as 

much as 70% by the year 2010 (Cleland 2001).

McMurray and Stewart (2001) summarised the reported prevalence of heart failure in Great 

Britain, America and Sweden from the following two sources: individuals requiring medical 

treatment from a general practitioner and population screening. It must be appreciated that in 

all the examples cited, the diagnosis of heart failure was based on clinical criteria alone, 

which is known to result in an underestimation. This is due to the fact that the signs and 

symptoms related to heart failure, such as breathlessness, fatigue and ankle swelling are non 

specific (McDonagh and Dargie 1998). For example, monitoring diuretic prescriptions has 

produced wide variances in the estimates of heart failure prevalence. Not all patients with 

heart failure may have sought treatment and conversely not all patients taking diuretics have 

heart failure. McMurray and Stewart (2001, p 3) make the following comment;

'Despite the wide variation in the reported overall prevalence of heart failure (largely 

reflected in different research methodologies and study cohorts) these data demonstrate that 

the prevalence of heart failure increases markedly with age and that it has become more 

common in the last few decades of the twentieth century'.

In addition to the age factor in the above quote, this increased prevalence in heart failure may 

be due, to improved diagnostic criteria.
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1.3.1.Echocardiography and the prevalence of left ventricular systolic dysfunction 

All patients with heart failure have a degree of left systolic and/or diastolic ventricular 

dysfunction. To objectively determine the population prevalence of left ventricular systolic 

dysfunction (LVSD), it would be necessary to screen all patients with suspected heart failure 

using echocardiography. Currently, echocardiography is the most effective non-invasive test 

in the assessment of left ventricular function (Watson et al 2000). It is now used to evaluate 

the pathophysiology and to determine if heart failure is principally related to contractile 

dysfunction, or filling abnormalities. The technique can assess left and right heart function, 

ventricular hypertrophy, diastolic filling abnormalities, regional wall motion abnormalities, 

valvular abnormalities, and pericardial thickening or effusions. A measurement of systolic 

function can be obtained from calculation of the left ventricular ejection fraction. This 

measurement, however, will not identify patients with diastolic dysfunction and is open to 

broad interpretation for various reasons. For example, the measurement and assessment of left 

ventricular function is less reliable in the presence of atrial fibrillation and regional 

abnormalities in wall motion. Also, in many clinical areas it appears that the measure of 

ejection fraction relies on the skills of the practitioner. Davies et al (2000, pi 8) state;

'The assessment of systolic function is often based on visual assessment and the observers' 

experience of normal and abnormal contractile function'.
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Nonetheless, this type of qualitative rather than quantitative assessment is usually sufficient 

and tends to be fairly reproducible, particularly when differentiating between good, moderate 

and poor ventricular function (Gardin et al 1995).

There is an assumption that a disparity exists as to the level of LV ejection fraction below 

which left ventricular dysfunction is significant. An ejection fraction below 40% appears to 

have been used as an empirical inclusion criterion for most of the therapeutic trials of 

pharmacological agents [eg, Survival and Ventricular Enlargement (SAVE) study (Rutherford 

et al 1994), Cardiac Insufficiency Bisoprolol Study (CEBIS H) (1999), Evaluation of Losartan 

In The Elderly (ELITE) (Pitt et al 1997), Metoprolol CR/XL Randomised Intervention Trial 

in Heart Failure (MERIT-HF) 1999)]. MONICA (1994), an international study conducted 

under the auspices of the World Health Organisation to monitor trends in and determinants of 

mortality from heart disease, used an ejection fraction < 30%. The Glasgow (UK) arm of the 

MONICA study (McDonagh et al 1997) reported the prevalence of significantly impaired left 

ventricular dysfunction in subjects aged 25-74 years as 2.9%. That prevalence was obtained 

despite using an age cut off point of 75yrs and thereby excluding the very elderly, those at 

most risk of developing heart disease.

The prevalences reported in the Echocardiographic Heart of England Screening (ECHOES) 

study were lower (Davies et al 2001). Using an ejection fraction < 40%, the prevalence was 

1.8% in subjects aged 45 years and older. The inclusion of other causes of heart failure, such 

as atrial fibrillation, increased the prevalence to between 2.3% (definite cases) and 3.2%
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(probable cases). The authors of this study postulate that the higher prevalence rate achieved 

in the Glasgow arm of the MONICA study could be attributed to a population with a high 

incidence of ischaemic heart disease (IHD), the main precursor for LVSD. Thus IHD 

influences the rates of systolic dysfunction in younger age bands. As with other heart failure 

studies, the majority of people screened in the ECHOES study were predominately white 

(97%) and the response rate for screening was low at 63%.

A study in Southampton undertaken by Morgan et al (1999) used the following qualitative 

categories for assessing systolic ventricular function: normal, mild, moderate and severe. In 

817 patients aged 70-84 years (selected from two general practices), the overall prevalence of 

all grades of dysfunction was reported at 7.5%. Prevalence of left ventricular dysfunction 

doubled between the ages of 70-74 and 80 years of age and above (9.4% vs 20.5%). A more 

recent study, undertaken in a district general hospital in Hastings, has also reported a dramatic 

rise in prevalence of systolic heart failure with age (Sutcliffe et al 2002).

Despite the wide variation in prevalence rates reported from the above studies, due to 

differences in research methodologies and study cohorts, prevalence rates indicate that heart 

failure represents a major burden in the United Kingdom (Table 3).

To provide an international perspective on prevalence, similar findings have been reported in 

a study conducted in Rotterdam, the Netherlands (Mosterd et al 1997). Overall the prevalence 

of left ventricular dysfunction in Dutch individuals aged 55-74 years was 5.5% in men and
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2.2% in women. The most recent population based assessment of LSVD in older adults (mean 

age 61 years) has emerged from North America (Devereux et al 2001). In that study, 

echocardiography identified underlying LVSD in 14% of the study cohort (3184 American 

Indians). This is a much higher result than those of previous population studies.

Table 3. Reported prevalences of left ventricular systolic dysfunction in population 
based studies undertaken in the U.K.

Study Authors

McDonagh et al 
(1997)

Morgan etal( 1999)

Davies et al (2001)

Location

Glasgow

Southampton

West Midlands

Age groups

25-74yrs

70-84yrs

45-85yrs

Prevalence rate 
(whole population 
/1000)
2.9

7.5

2.3

However the investigators used a left ventricular ejection fraction of < 54%, for determining 

systolic dysfunction, thereby widening the inclusion criteria. In Devereux's study 7.2% of 

men were identified as having severe LVD (EF < 40%), which is a high prevalence rate 

compared to others. It could be reasoned that the above result is a reflection of the study 

cohort, as it included tribes with an exceptionally high prevalence of diabetes, a precursor of 

LVSD. However, when the investigators analysed the correlates of LSVD, they found that it 

was independently associated with coronary heart disease, male sex, hypertension,
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overweight, arterial stiffening and renal target organ damage, and less consistently with older 

age and diabetes. The results of this American study suggest, therefore, that when the 

combined prevalence of symptomatic and asymptomatic LVD are taken into account, the rate 

is much higher than previously anticipated and does not develop primarily as a consequence 

of ageing.

It must be appreciated, however, that in all these studies there exists a large degree of under 

representation not only of the very elderly and ethnic groups but also of people with diastolic 

heart failure. Diastolic heart failure, has until fairly recently, been a relatively unrecognised 

disorder. Patients present with the clinical symptoms of heart failure but are found to have 

preserved left ventricular systolic function on echocardiogram (Petrie et al 2002). As there is 

no agreement as to how to make a reliable diagnosis of diastolic heart failure, further research 

is required before a true estimate can be given for the prevalence of this condition.

With the recent introduction of a new marker for heart failure this above problem may soon 

be resolved. Found in myocyte storage B-type natriuretic peptide (BNP), stored in and 

secreted from membrane granules in the heart ventricles, is a cardiac hormone released in 

response to volume expansion and pressure overload (Wilkins et al 1997). BNP is reported to 

be an excellent hormonal marker of ventricular systolic and diastolic dysfunction (Dao et al 

2001).
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1.4 Incidence of heart failure

Due to the lack of consensus concerning the diagnostic criteria of heart failure, relatively little 

is known about its incidence, especially in Great Britain. However, two surveys undertaken 

by the European Society of Cardiology (which included > 20,000 patients) are soon to 

provide an estimate of disease activity and a qualitative description of the disease process 

(Cleland in press). The most detailed incidence data have emerged from the Framingham 

heart study, conducted in a semi-urban American population (Ho et al 1993)). A cohort of 

5209 subjects has been assessed biennially since 1948, and by using their children a further 

cohort was added in 1971. Like other population based prevalence studies, heart failure was 

identified using a clinical scoring system; the results revealed an age adjusted probable annual 

incidence of heart failure of 0.14% in women and 0.23% in men. The incidence of heart 

failure doubles with each decade of ageing, reaching 3% in those aged 85-94 years.

In the first study of its kind to be undertaken in the U.K., a district of London with a 

population of approximately 150,000 was reported to have had a referral rate of 122 patients 

with heart failure in a period of 15 months (Cowie et al 1999). The 6.5 cases per 1000 

population reduced to an annual incidence of 1.85 when an objective criterion 

(echocardiography) was applied to the clinical presentation, in order to confirm the diagnosis.

To summarise - the prevalence of confirmed systolic dysfunction in the U.K. is estimated to 

be 3 cases/1000 population and the annual incidence of heart failure in the general population 

is approximately 0.2%. Both the prevalence and incidence increase markedly with age.
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Because of the problems associated with the definition and diagnosis of heart failure this can 

only be an approximation. The introduction of BMP screening for heart failure may produce 

more realistic results.

1.5 The impact of heart failure in terms of health care costs, hospital admission rates 

and patient morbidity

1.5.1.Health care resources

Heart failure is an extremely costly illness, not only in terms of the morbidity it causes in 

individual patients and their families, but also in the utilisation of health care resources (Love 

and McMurray 1996). Several economic analyses undertaken in the early part of the last 

decade, consistently showed that heart failure accounted for 1-2% of total spending on health 

care in Europe and in the United States (McMurray et al 1993, Weintraub et al 2002). In the 

United Kingdom, the direct cost to the National Health Service (NHS) in 1993 was estimated 

at 360 million pounds per year. During the next three years, this figure increased to 465 

million pounds; 556 million when the costs of community health services and nursing homes 

were included (Gibbs et al 2000). This expenditure is similar to that for the direct costs of 

asthma (Love and McMurray 1996). Secondary care bears the major economic burden of 

chronic illness and the costs allocated towards heart failure account for an estimated two- 

thirds of the total expenditure; equivalent in the UK to about eight times the total amount 

spent on all drugs (McMurray et al 1993). As one third of all patients with heart failure 

require admission to hospital each year, this estimation appears to be realistic (Studies of Left 

Ventricular Dysfunction (SOLVD) (1992).
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1.5.2 Hospitalisation rates for patients with heart failure

The estimated percentage of medical admissions taken up by patients with heart failure is 5%, 

with over 100,000 annual admissions in the United Kingdom (Cowie et al 1999). Studies 

undertaken in the early 1990s also suggest that 0.2% of the population was hospitalised per 

annum for heart failure in the UK. These admissions accounted for more than 5% of adult 

general medicine and care of the elderly hospital admissions; outnumbering those associated 

with acute myocardial infarction (McMurray et al 1993).

Patient hospitalisation from heart failure is frequently prolonged and recurrent. For example, 

in the U.K. in 1990 the mean length of stay was 11.4 days on an acute medical ward and 28.5 

days on an acute care of the elderly ward (McMurray et al 1993). A national survey taken 

over a period often years (1985-1995) found that one in three patients would be re-admitted 

within 12 months of their index admission (Halderman et al 1999). Hospital admission data is, 

however, reliant on coding practices and changes in patient admission policies. It is also 

retrospective and therefore open to cautious interpretation. Nonetheless, Cowie et al (1997) 

and the Scottish Intercollegiate Guidelines Network (SIGN 1999) advise that half of these 

admissions may be preventable.

The National Service Framework for Coronary Heart Disease (2000) lists the following 

possible reasons for readmission:
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  Uncontrolled symptoms

  Non-concordance with medication

  Non-concordance with diet

  Over-consumption of alcohol

  Intercurrent infection

  Failed social support

  Psychological problems.

1.5.3 Prognostic implications and mortality rates of patients with heart failure 

The impact of the fairly recent advances in pharmacological therapies on mortality rates for 

patients with heart failure has been small and the condition continues to have a grim prognosis 

(McMurray and Stewart 2001). Heart failure is associated with a shorter life expectancy than 

many types of cancer (Ho et al 1993). The five year mortality rate ranges from 26-75% 

(Cowie et al 1997) and the annual mortality ranges from 10% to over 50% depending on 

severity (Sharpe and Doughty 1998). The reasons for this wide variation in mortality can be 

explained in the following way.

The current literature uses data available from three sources in order to assess mortality rates: 

clinical trials of pharmacological therapy, population based studies of the incidence of heart 

failure, and national hospitalisation data. It appears that the survival figures based on national 

hospitalisation data are weakened by the lack of confidence in the validity of the diagnosis of 

heart failure, as well as by the fact that only a small proportion of deaths are recorded as
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attributable to this condition. For example, a study of mortality data, undertaken in Scotland 

between 1979-92, revealed that while heart failure was recorded as the underlying cause of 

death in only 1.5% of cases, it was found to be a contributory cause in an additional 14.3% of 

deaths (Murdoch et al 1998).

Patients with symptomatic heart failure fare worse than patients who are asymptomatic, and 

their prognosis is dependent on factors such as disease severity, age and gender. Cowie et al 

(2000) reported a survival rate of only 57% in a cohort of 220 newly diagnosed patients with 

heart failure over a period of 18 months. In the Framingham study, six-year mortality was 

80% for men and 65% for women (Kannel et al 1994). Mortality is higher with increasing 

age; the majority of patients are over 60 yrs and have significant co-morbidity. Sudden death 

mainly caused by ventricular arrhythmias, is responsible for 25-50% of all deaths and is the 

most common cause of death in people with heart failure (Gheorghiade et al 1997).

Evidence exists that functional classification, as determined by the New York Heart 

Association classification or the six-minute walk test, predicts survival in patients with heart 

failure (Bittner et al 1993). In general, the more severe the functional impairment the worse is 

the prognosis (Cowie 1997). However Cowie et al (2000), also state that the prognosis of 

patients with a new diagnosis of heart failure in the United Kingdom is unknown. This is due 

to the fact that most of the published reports on the survival of patients with heart failure are 

based on randomised clinical trials of pharmacological treatment, with agents such as 

angiotensin converting enzyme (ACE) inhibitors. Due to the highly selected nature of patients
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entering clinical trials, the survival of such patients may not reflect the true picture for all 

patients with heart failure.

1.6 Concluding remarks

Heart failure is the end-stage of many forms of heart disease and a major cause of morbidity 

and mortality. All patients presenting with the appropriate clinical symptoms of heart failure 

should be assessed by echocardiography, in order to provide a more accurate diagnosis. Heart 

failure appears to be the only major cardiovascular disease with an increasing prevalence and 

incidence. Increases in the ageing population in combination with more people surviving 

myocardial infarction are the two predominant contributory factors. Conversely, mortality 

from the most common cause of heart failure, coronary heart disease, has declined in 

industrialised countries over the last two decades. The economic burden to health services is 

worldwide with frequent hospitalisation as the predominant reason. Elderly patients with a 

new diagnosis of heart failure especially have a high degree of morbidity and poor prognosis. 

It is apparent that programmes designed to improve the care of patients with heart failure need 

to be assessed, in terms of their impact on the level of patient morbidity and utilisation of 

health care resources.
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2.1 Introductory remarks

Essentially chronic heart failure is a disease of the elderly, as only 17% of people with heart 

failure are less than 65 years of age (Mair et al 1996). Unlike coronary artery disease, the 

incidence continues to rise with increasing age (Lye and Donnellan 2000). Cardiac 

dysfunction is an essential element in the diagnosis of heart failure and many dysfunctional 

problems can lead to the chronic syndrome. Valvular, endocardial, pericardial and myocardial 

pathologies are all capable of producing the end-stage symptoms of heart failure such as 

dyspnoea, fatigue and fluid retention (McDonagh and Dargie 1996); all of which have a 

onerous impact on patients health related quality of life (HRQL). Uncertainty, however, may 

exist in deciding the primary aetiology of heart failure, specifically for those patients who 

present with several potential causes (McMurray and Stewart 2000). This chapter begins with 

an introduction to the most common precursors of heart failure in order to gain an insight into 

the complex nature of this disease. The disease process of heart failure produces a myriad of 

different clinical manifestations in patients, and in order to understand why this occurs, a 

succinct overview of heart failure pathology is presented. The clinical signs and symptoms of 

heart failure are then discussed with regard to their sensitivity, specificity and evaluation. 

Finally, there is a brief discussion on conceptual and assessment issues related to HRQL in 

heart failure.

2.2 The aetiology of heart failure

The ability to establish the primary cause and /or aggravating factors of heart failure has 

important implications for (the patient's) clinical management as regards prognosis and
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treatment choices. The following most frequent causes of heart failure will be discussed in 

turn: coronary heart disease, chronic hypertension, valve dysfunction, cardiomyopathies.

2.2.1 Coronary heart disease

Coronary heart disease is the most common cause of heart failure in Western developed 

countries, and carries with it the worst prognosis (Felker et al 2000). Coronary heart disease 

accounted for almost 75% of the cases of chronic heart failure in white male patients, in the 

studies of left ventricular dysfunction report (SOLVD 1993), This result is representative of 

several clinical trials and registries undertaken between 1991 and 1999. The large scale 

clinical trials applied an extensive list of diagnostic criteria, however, unlike the Framingham 

heart study (Ho et al 1993) where heart failure was identified on clinical grounds alone, 

thereby undoubtedly including individuals without associated left ventricular systolic 

function. The data from the Framingham study demonstrated that coronary heart disease 

became increasingly evident before the development of heart failure in the population, 

increasing from 22% in the 1950's to almost 70% in the 1970's. The primary aetiology is 

difficult to identify with certainty, however, when the pathophysiology has multiple causes 

(McMurray and Stewart 2000).

Myocardial failure due to coronary artery disease includes a number of pathological states. An 

acute myocardial infarction, causing a substantial reduction in the number of functioning 

myocytes, is the most common. Heart failure develops in 50% of people who sustain a 

myocardial infarction (Poole-Wilson 1996). More subtle abnormalities include: left
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ventricular aneurysm, multiple ischaemic events or apparent global inactivity of the 

myocardium in the presence of extensive three vessel coronary heart disease (hibernation). 

Poole-Wilson (1996) broadens these abnormalities to include an often-overlooked cause of 

heart failure that of the poorly coordinated contraction of the left ventricle, a common 

dysfunction in patients with coronary artery disease.

2.2.2 Chronic hypertension

It appears that there is a dispute over the extent to which hypertension is a cause of heart 

failure. In the initial monitoring of the Framingham cohort (1950-1965), hypertension was 

reported as the cause of heart failure - either alone or in association with other factors - in 

over 70% of cases (McKee et al 1971, Kannel and Belanger et al 1991). Electrocardiographic 

evidence of left ventricular hypertrophy in the presence of hypertension was found to carry an 

approximate 15 fold increased risk of developing heart failure, in those aged 65 years and 

younger. However, in the subsequent time period, up until 1987, there was an approximate 

5% and 30% decline in the prevalence of hypertension per decade, among men and women 

respectively. A more recent community based study assessed the aetiology of heart failure 

using clinical criteria, electocardiography, chest radiography and echocardiography on 220 

patients in Hillingdon, an area of West London (Cowie et al 2000). The investigators reported 

hypertension to be the cause of heart failure in 14% of patients. However, the study also 

highlighted the fact that despite the use of strict diagnostic criteria 34% of patients had an 

unknown aetiology.
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2.2.3 Valve dysfunction

Abnormalities of the cardiac valves now rarely cause heart failure due to the decline in the 

incidence of rheumatic fever (Poole-Wilson 1996). Mitral regurgitation and aortic stenosis are 

the most common causes of heart failure, secondary to valve disease. In the Framingham 

study, rheumatic heart disease accounted for heart failure in 2% of men and 3% of women, 

and the overall incidence of valve disease has been steadily decreasing in the Framingham 

cohort over the past 30 years (Kannel and Belanger 1991). The Hillingdon study found valve 

disease to be responsible for heart failure in only 7% of cases (Cowie et al 2000).

2.2.4 Cardiomyopathies

Diseases of the heart muscle that are not secondary to coronary disease, hypertension, valve 

disease, alcohol, congenital or pericardial disease are defined as cardiomyopathies. As 

primary diseases of heart muscle, cardiomyopathies are less common causes of heart failure. 

However, Lip et al (2000) propose that awareness of their existence is necessary to make a 

diagnosis. Cardiomyopathies are divided into four functional categories based on changes in 

the ventricular muscle: dilated (DCM), hypertrophic (HOCM), restrictive and obliterative 

(Lip et al 2000). Dargie and McDonagh (1996) estimate that DCM is by far the most common 

clinically detected cardiomyopathy, accounting for about 4% of patients with heart failure in 

the community. This may be an overestimation, however, as Cowie et al (2000) reported an 

incidence of only 1%. A brief review of the factors that may aggravate heart failure follows: 

atrial fibrillation, infections, pericardial constriction.

Chapter 2. The aetiology, pathology and symptoms of heart failure 32



2.2.5 Atrial fibrillation

The resultant effect of atrial fibrillation is the loss of coordinated atrial contraction and it has 

been found that this arrythmia is associated with heart failure (SOLVD 1992, MERIT-HF 

1999). Sutcliffe et al (2002) recently reported that 43% of patients (n = 224) with a confirmed 

diagnosis of left ventricular systolic function were found to have atrial fibrillation. Atrial 

fibrillation is a major cause of morbidity and mortality, especially from stroke (Singer and 

Hylek 1999).

2.2.6 Infections

Infections may lead to an exacerbation of heart failure through an increase in myocardial 

oxygen demand, due to a combination of toxic metabolic effects, tachycardia and 

vasodilation. Patients with chronic heart failure are particularly prone to viral and bacterial 

respiratory infections (Lip 2000).

2.2.7 Pericardial constriction

The term pericardial constriction is used to describe both the classic chronic disease 

(constrictive pericarditis) that mimics right heart failure, and the subacute condition in which 

a rigid pericardium and pericardial fluid combine to compress the heart and interfere with late 

diastolic filling. Tuberculosis, viral pericarditis, trauma and neoplastic changes may all cause 

pericardial constriction (Cheitlin et al 1993).
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To summarise - it appears that the apportionment of aetiological factors to patients with heart 

failure is dependent on the nature of the population being studied, and the criteria used to 

determine the presence of heart failure. However, there still remains an element of doubt even 

when strict clinical and objective measures are applied. In Western developed countries, 

coronary artery disease either alone or in combination with hypertension appears to be the 

most common cause of heart failure.

2.3 The pathophysiology of heart failure

Therapy and prognosis in the patient with heart failure is greatly influenced by the presenting 

clinical abnormalities. It appears that the two issues central to understanding the 

pathophysiology of heart failure are the nature of the heart abnormality, and the 

characteristics of the neuro-hormonal response to that initiating cause.

2.3.1 Pump dysfunction

The following concise scenario of pump dysfunction has been adapted from Marieb (2001, p

708-9).

'When the myocardium fails, the reduction in cardiac output results in a greater volume 

remaining at the end of diastole (end-diastolic volume). This results in the myocardial fibres 

stretching and as Starling's law stipulates, myocardial contraction is restored at the cost of an 

increased venous pressure. In order to compensate for the reduction in stroke volume the heart 

rate rises, trying to maintain cardiac output (cardiac output = stroke volume x heart rate).
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As a result of a reduction in cardiac output the sympathetic nervous system is activated and 

venous constriction occurs in an attempt to maintain an adequate blood pressure. However, 

the enhanced inotropic support, which occurs with an increase in sympathetic activity, is 

blunted by a down-regulation in (3-adrenoceptor sensitivity. The following process of 

ventricular remodeling then occurs: the resultant rise in afterload further depresses cardiac 

output, increases the end-systolic volume and causes, initially, hypertrophy and then further 

dilatation of the left ventricle. Ultimately this leads to the downward spiral of a progressive 

loss of contractile function'.

Unfortunately, when there is more severe myocardial dysfunction, cardiac output can only be 

maintained by a large increase in venous pressure and /or tachycardia. This scenario leads to a 

further depression of the left ventricular function curve, which ultimately results in pulmonary 

oedema, hepatic congestion and dependent oedema.

2.3.2 Secondary multisystem dysfunction

The syndrome of heart failure is complex, involving the activation of a variety of endogenous 

neurohormonal systems, peptides, and detrimental changes in myocyte function (Piano et al 

1998). Although the sympathetic nervous system and the renin-angiotensin-aldosterone 

system provide essential support for the heart in normal physiological circumstances, they 

also have a fundamental role in the development and subsequent progression of chronic heart 

failure (Baig et al 1999).
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Outlines of the neurohormonal and subsequent compensatory mechanisms in heart failure are 

presented in Fig 1. The prolonged tissue underperfusion in heart failure results in the release 

of several neurohormones and peptides such as norepinephrine, angiotensin II, 

proinflammatory cytokines and endothelin. Atrial natriuretic peptide and vasodilator 

prostaglandins are released to counteract the vasoconstrictive effects of the neurohormones 

and peptides. Over a period of time, the prolonged release of these neurohormones results in a 

myriad of harmful biological effects leading to myocyte dysfunction, apoptosis and cell death. 

Myocyte changes occur at different stages in heart failure and there is evidence to suggest that 

these changes may be related to alterations in gene expression (Piano et al 1998).

2.3.3 Role of the sympathetic nervous system in heart failure

An increase in central sympathetic outflow occurs in patients with heart failure and is linked 

to the release of renin and a rise in the level of plasma norepinephrine (Francis 1998). As 

Jackson et al (2000, p 9) succinctly state:

'Sustained sympathetic stimulation activates the renin-angiotensin-aldosterone system and 

other neurohormones (such as plasma aldosterone, antidiuretic hormone (vasopressin), 

prostaglandin's and anti natiuretic peptide) leading to increased venous and arterial tone, 

increased plasma norepinephrine concentrations, progressive retention of salt and water, and 

oedema. Excessive sympathetic activity is also associated with myocyte apoptosis, 

hypertrophy and focal myocardial necrosis'.
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Fig 1. Neurohormonal and compensatory mechanisms in heart failure (adapted from 
Jackson et al 2000).
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In the long term, the ability of the myocardium to respond to chronic high concentrations of 

catecholomines is attenuated by a down-regulation in P-adrenoceptors, although this may be 

associated with baroreceptor dysfunction and a further increase in sympathetic activity 

(Poole-Wilson 1996). This ultimately affects the modulation of the sinus node leading to a 

reduction in heart rate adaptation, a symptom that has consistently been observed in patients 

with chronic heart failure (Jackson 2000). It appears that the greater the sympathetic activity, 

the worse the prognosis for the patient (Francis 1998).

2.3.4 Role of the renin-angiotensin-aldosterone system in heart failure 

A decrease in renal perfusion is one of the factors responsible for the release of renin, 

resulting in the activation of the renin-angiotensin-aldosterone system (Francis 1998). 

Activation leads to the production of the potent vasoconstrictor angiotensin II and ultimately 

sodium retention, through its action on the adrenal cortex to release the mineralocorticoid 

aldosterone (McDonagh and Dargie 1998). Vasopressin released from the posterior 

hypothalamus is also responsible for water retention in response to progressive heart failure 

(Francis et al 1998).

Other potent vasoconstrictors such as endothelin may also contribute to the intense increase in 

peripheral vascular resistance. These changes are not offset sufficiently by the production of 

atrial and brain natriuretic peptides from the atria and ventricles of the heart, which cause 

vasodilation and natriuresis (Wilkins et al 1997). This considerable neurohormonal and 

peptide activity is ultimately responsible for a myriad of problems including: changes in
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arterial function such as vessel wall stiffness, deterioration in respiratory function, a reduction 

in skeletal muscle strength, and the progression of heart failure. McDonagh and Dargie (1998, 

pi 13) describe the end stages of the heart failure syndrome:

'This vicious circle does not help the heart, which remodels and dilates further with a 

consequent reduction in cardiac output, electrical instability and thrombus formation that 

ultimately leads to death from progressive pump failure or suddenly as a result of arrhythmia'.

2.4 The clinical features of heart failure

The natural history of heart failure occurs over a variable period of time usually, with an 

asymptomatic stage of depressed left ventricular ejection fraction. This advances to a 

minimally symptomatic stage and finally to the stage with congestive symptoms (Francis 

1998). Poole-Wilson (1996, p 37) states:

'Chronic heart failure should be regarded as a dynamic rather than a steady state condition, as 

the function of the heart and its interaction with the circulation vary during the natural history 

and progression of the disease'.

2.4.1 Symptoms and clinical signs of heart failure

To enable nurses to effectively support patients with heart failure in the monitoring and

management of their condition, it is necessary to have a working knowledge of the prevalent
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signs and symptoms. However, it is also important to remember the following point (Remme 

and Swedberg 2001, p!531):

'There is a poor relationship between symptoms and the severity of the cardiac dysfunction 

and between symptoms and prognosis'.

The symptoms of heart failure include the following:

  Breathlessness, initially on exertion but later at rest, or manifesting as orthopnea and 

Paroxysmal nocturnal dyspnoea

  Chronic fatigue

  Ankle swelling (oedema).

These symptoms are however, non-specific and can be caused by other diseases (McDonagh 

and Dargie 1998). Watson (2000) concurs that the accuracy of diagnosis by presenting 

symptoms alone is often inadequate, particularly in women, elderly or obese patients. To put 

this into perspective, Table 2.1, illustrates the relative sensitivity and specificity of symptoms 

in the diagnosis of heart failure; most symptoms have a fairly high specificity but poor 

sensitivity. Dyspnoea is probably the best indicator but should not be used in isolation. The 

findings from clinical assessment also depend on which side of the heart is failing. For 

example, it is likely that patients experiencing shortness of breath due to pulmonary oedema 

will have left ventricular dysfunction, whereas patients with impairment of their right
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ventricle will present with venous congestion and peripheral oedema (Riley and Blue 2001). 

In the majority of patients, left-sided heart failure progresses to right-sided heart failure.

Table 2.1 Sensitivity and specificity of symptoms in the diagnosis of heart failure 
(adapted from Watson et al 2000)

Symptoms Sensitivity % Specificity % 

Dyspnoea 66 52

Orthopnoea 21 81 

Oedema 23 80

Paroxysmal nocturnal 33 76 
dyspnoea

2.4.2 Breathlessness

Breathlessness on exertion is a common presenting symptom in heart failure, it is a frequent 

symptom in the general population, more obviously so in patients with respiratory disease and 

the obese (Watson et al 2000). Dyspnoea is fairly sensitive, but poorly specific for CHF. 

Orthopnoea is less common in the general population than dyspnoea on exertion alone, and 

therefore likely to be more specific but less sensitive for heart failure (Davie and McMurray 

1996). Paroxysmal nocturnal dyspnoea resulting from increased left ventricular filling 

pressure, due to nocturnal fluid redistribution and increased renal reabsorption has a greater 

specificity and predictive value (Watson et al 2000).
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2.4.3 Fatigue and lethargy

It appears that with regard to studies examining the sensitivity and specificity of symptoms 

relating to heart failure, little attention has been paid to those of fatigue and lethargy. These 

symptoms often lead to patients being unable to maintain their normal level of daily activity. 

Nonetheless, there are physiological adaptations particularly relating to skeletal muscle and 

cerebral blood flow that may account for these symptoms and these have been identified by 

Watson et al (2000, p!3):

'Fatigue and lethargy in chronic heart failure are, in part, related to abnormalities in skeletal 

muscle, with premature lactate release, impaired muscle blood flow, deficient endothelial 

function, and abnormalities in skeletal muscle structure and function. Reduced cerebral blood 

flow, when accompanied by abnormal sleep patterns, may occasionally lead to somnolence 

and confusion in severe chronic heart failure'.

2.4.4 Oedema

The swelling of ankles and feet is another common presenting feature for the nurse/clinician. 

Indeed, in elderly people the commonest cause of lower leg oedema is immobility. In patients 

with developing right-sided heart failure however, oedema will affect the feet, ankles and legs 

first. However, it is unlikely to become noticeable until the patient has retained 5 litres of 

fluid (this is equivalent to 5kg in weight).
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The consequences of heart failure, rather than the specific cause, are reflected in the clinical 

signs. For example, fluid retention is evident in signs of congestion (ankle oedema, jugular 

venous distension, pulmonary crackles); low cardiac output is reflected in signs of poor 

perfusion (decreased proportional pulse pressure) and neuroendocrine malfunction is reflected 

in signs of increased sympathetic tone (resting tachycardia). A few studies have examined the 

sensitivity, specificity and predictive value of various clinical signs, for the diagnosis of heart 

failure (O'Neill et al 1989, Stevenson and Perloff 1989, Chakko et al 1991). The general 

conclusion appears to be that there are serious limitations in using clinical signs in order to 

make a diagnosis of heart failure. There are several reasons for this: many patients with less 

severe heart failure may not exhibit any signs or symptoms; the signs and symptoms may be 

due to other causes; and finally the degree of severity of the sign or symptom may be difficult 

to interpret. Watson (2000, pi4) concurs:

'In a patient with appropriate symptoms and a number of physical signs, including a displaced 

apex beat, elevated venous pressure, oedema, and a third heart sound, the clinical diagnosis of 

heart failure may be made with some confidence. However, the clinical suspicion of heart 

failure should be confirmed with objective investigations and the demonstration of cardiac 

dysfunction at rest'.

2.5 Classification of heart failure

The New York Heart Association (NYHA) classification of heart failure symptom severity 

(see Table 2.2) is used to grade the symptomatic status of patients (Bennet et al 2001). The
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evaluation of signs and symptoms by NYHA is the classic method for following the 

progression of heart failure and clinicians will often select and titrate therapy on the basis of 

the severity of orthopnea, dyspnoea and fatigue. It is a common way to categorise the severity 

of heart failure and to determine a participant's eligibility for clinical trials (Bennett 2001).

Table 2.2 New York Heart Association (NYHA) classification (1994) (adapted from 
Bennet et al 2002)________________ ____________________
Functional capacity Objective assessment

Class I A. No objective evidence of cardiovascular 
Patients who have cardiac disease but do not have disease 
the resulting limitations of physical activities. 
Ordinary physical activity does not cause undue 
fatigue, palpitations, dyspnoea or angina pain

Class H B. Objective evidence of minimal
Patients with cardiac disease that results in slight cardiovascular disease
limitations of physical activity. They are
comfortable at rest. Physical activity results in
fatigue, palpitations, and dyspnoea or anginal
pain

Class III
Patients with cardiac disease resulting in marked 
limitation of physical activity. They are 
comfortable at rest. Less than ordinary activity 
results in fatigue, palpitations, and dyspnoea or 
anginal pain

C. Objective evidence of moderately severe 
cardiovascular disease

Class IV
Patients with cardiac disease that results in an 
inability to carry out any physical activity without 
discomfort. Symptoms of cardiac insufficiency, 
or of the anginal syndrome may be found even at 
rest. If any physical activity is undertaken 
discomfort is increased.

D. Objective evidence of severe 
cardiovascular disease
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2.6 Health related quality of life in heart failure (HRQL)

As related but distinct constructs the terms 'health related quality of life' and 'quality of life' 

are often used interchangeably in the medical and nursing literature (Shivley and Wilson 

2001). Because the definition of'quality of life' tends to be global, encompassing broad 

environmental, economic and social aspects (Northway and Jenkins 2003), issues that are not 

addressed in this thesis, the term HRQL is preferred. HRQL focuses on quality of life changes 

related to medical interventions (Shivley and Wilson 2001).

During the last decade HRQL has gained recognition as an outcome measure with which to 

evaluate effectiveness of treatment strategies, and the course of disease. HRQL is greatly 

impaired in patients with heart failure, decreasing as NYHA functional class worsens (Jeunger 

et al 2002). Indeed, Leidy et al (1999) identified 41 heart failure RCT's undertaken between 

1990 and 1998 that used HRQL as an explicit outcome measure.

The conceptualization of HRQL is complex because of the number of different models and 

there is no agreed definition. These range from the broad definition offered by Patrick and 

Erickson (1993, p22) which incorporates functional and social status:

"the value assigned to the duration of life as modified by the impairments, functional states, 

perceptions, and social opportunities that are influenced by disease, injury, treatment or 

policy"
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to the succinct definition by Gill and Feinstein (1994, p24) which takes a somewhat limited 

personal perspective;

"the uniquely personal perception of one's own health status".

Shivley and Wilson (2001) cite several comprehensive, yet diverse, theoretical models of 

HRQL, which link the variables within health and quality of life (eg, Patrick and Bergner 

1990, Raeburn and Rootman 1996). Shivley and Wilson also propose a model for heart 

failure patients (as yet to be tested for this patient group) that links clinical variables with 

clinical concepts, such as physical and social functioning, and health perceptions (Wilson and 

Cleary 1997). Deaton et al (2001, p 241) argue that:

" Health related quality of life is a multi-dimensional outcome that captures many of the 

variables that clinicians have traditionally valued ".

It therefore follows that if HRQL is to be evaluated adequately, multiple domains must be 

assessed, including symptoms of discomfort or disease, physical functioning, social 

interaction, and emotional well-being. Leidy et al (1999) suggest that the primary impact of 

interventions in the treatment of heart failure may be on the functional status of patients rather 

than across all the aforementioned domains of HRQL. Recovery of emotional status with 

treatment may be a lengthy process, occurring only when patients gain independence 

(Hawthorne and Hixon 1994).
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There are three approaches to assessing HRQL: generic, disease specific, preference-based or 

utility. Although, generic evaluation considers the patient's overall well-being, it is proposed 

that disease specific measures are more precise and sensitive to change, allowing a deeper 

understanding of the impact of the disease on relative health problems (Leidy et al 1999). The 

Minnesota Living with Heart Failure questionnaire (MLHF) (Guyatt et al 1992) is one of the 

most frequently cited disease specific measures in heart failure clinical trials undertaken since 

1990. Preference-based or utility assessment, an understudied outcome in heart failure 

research, is generally used to estimate quality-adjusted life years (QALYs) in cost-utility 

studies and can be obtained through a psychometrically based instrument such as the 

European Quality of Life Index (EuroQol) (Kind et al 1994). The MLHF and EuroQol are 

discussed in more detail in the Methodology section.

To provide an effective evaluation of the impact of specific heart failure interventions on the 

functional, psychological and health preference status of patients, HRQL should be assessed 

using both a disease specific and cost-utility measure. The breadth of focus incorporated 

within the concept of HRQL enables clinicians to undertake a holistic approach to care 

planning and evaluation, and the use of these measures may assist in identifying patients who 

require further help to enhance their HRQL.
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2.7 Concluding remarks

The causes of heart failure are diverse, although most cases present in the elderly and are due 

to coronary heart disease. Inaccuracies in diagnosis may occur without the use of objective 

assessment. The progression of heart failure and myocyte damage is due to a prolonged 

overexpression of a number of neurohormonal systems and cardioregulatory peptides. The 

consequence of this is a wide variety of clinical symptomatic manifestations, depending on 

the stage of the disease process and the patient's physiological compensatory mechanisms. 

Patients with an NYHA classification of III-IV have symptoms that are severely debilitating, 

causing a reduction in day-to-day activity and health related quality of life. To counteract this 

complex health care problem, it is plain that health care strategies are required to undertake 

the following:

  Improve the care of the patient by offering an early accurate diagnosis

  Halt the progressive disease process

  Enhance symptom management

  Improve the patients' health related quality of life.

To address all these issues a systematic approach is required that offers a holistic perspective 

to patient care.
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3.1 Introductory remarks

Optimisation of the pharmacological treatment of patients with chronic heart failure is one of 

the key components of cardiac specialist nurse intervention (McMurray et al 2001). 

McMurray et al (2001, pi44) elaborates this concept further by putting this intervention into 

perspective:

'For various reasons, many patients are receiving less than optimal pharmacological therapy 

at the time of their hospital discharge. Moreover, the dynamic and fluctuating nature of this 

syndrome means that the pharmacological regimen needs to be continually evaluated and 

adjusted'.

Enhancing the drug therapy of patients with heart failure is a complex role and the purpose of 

this review is to promote the delivery of safe, effective, evidence based care. This chapter 

commences with a brief discussion of the difficulties that surround the issue of translating 

evidence from clinical drug trials into practice. Following on from this, an analysis of the 

main pharmacological agents used to treat patients with heart failure is provided. Each drug is 

discussed in the following terms: haemodynamic properties, (supporting) evidence from drug 

trials and the practical application of instigating therapy. To gain an insight into the effect 

drug therapy may have on the lives of patients with heart failure, clinical drug trials will be 

critiqued in terms of health related quality of life outcomes.
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3.2 Problems pertinent to the translation of evidence from clinical drug trials into 

practice

During the past 10 years several large-scale randomised controlled trials have revolutionised 

the management of patients with heart failure [(for example, Studies of Left Ventricular 

Dysfunction (SOLVD 1992), Survival and Ventricular Enlargement study (SAVE) 

(Rutherford et al 1994), and Trandolapril Cardiac Evaluation (TRACE) (Kober et al 1995)], 

increasingly allowing an evidence-based approach. However, surveys of prescribing in both 

hospitals and primary care have shown delays in translating improved survival data into 

clinical practice, which is probably due to the prescribing physicians unfamiliarity with 

clinical guidelines (McMurray 2001).

Barriers to the appropriate practical application of clinical trial results exist in general, and 

this difficulty is exemplified well in the management of heart failure (Sharpe 2000). Apart 

from the volume and complexity of clinical evidence, patient selection criteria for trials often 

differ from the typical heart failure group in the community. The average age for patients with 

heart failure is 70 years, and yet trials based on secondary and tertiary clinical centers tend to 

enroll predominately younger men (Sharpe 2000, Stewart 2001). Ritter et al (1999, p 122) 

exemplifies the problems with patient selection:

"The definition of a healthy elderly subject is problematic. Over the age of 65 years it is 

'normal', in the sense that it is common to have a reduced creatinine clearance, to be on some
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concomitant medication and to have a history of allergy. If these are exclusion criteria, a trial 

will address a super-fit elderly population and not a normal population"

The broad aims of treatment for heart failure differ considerably, depending on the age of the 

patient and the severity of the syndrome, and they may not equate to the aims of intervention 

in clinical trials. For example, the priority in the frail elderly patient with severe limitation is 

symptomatic relief to improve comfort and mobility. In the younger patient with less severe 

failure, the aims of treatment are more directed towards preventing progression and improving 

survival (Sharpe 2000). In order to overcome the difficulty that clinicians may have in 

determining the most appropriate clinical aims in the treatment of individual patients, 

evidence based clinical practice guidelines have been developed. Nevertheless, such 

guidelines are generally broad-based statements allowing flexibility in application and 

requiring careful clinical judgement for optimal individual outcomes (Remme and Swedberg 

2001).

3.3 Current pharmacological interventions in chronic heart failure

Diuretics and angiotensin converting enzyme (ACE) inhibitors when combined with non- 

pharmacological measures remain the basis of treatment in patients with heart failure (Davies 

2000). Beta-blockers, where applicable, have a major role to play in reducing mortality along 

with aldosterone receptor antagonists (e.g. spironolactone). The benefit of digoxin in 

improving the clinical status of patients with persistent heart failure symptoms has now 

gained recognition. The main pharmacological interventions used in heart failure with a list of
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the key advantages and disadvantages are summarised in Table 3.1, they are listed in no 

particular order of clinical priority.

Each class of drug is now discussed in turn, with consideration being given to the following 

parameters; the mechanism of action; evidence for efficacy of treatment with specific regard 

to health related quality of life issues. Clinical guidelines for initiating pharmacological 

therapy can be obtained from the Cardiac Rehabilitation Department, Nevill Hall Hospital, 

Abergavenny.

3.3.1 Angiotensin converting enzyme (ACE) inhibitors

Much of our knowledge of the haemodynamic effects of neurohormones has been derived 

from studies of ACE inhibitors in patients with heart failure (Willenbrock et al 2000). 

Introduced initially as hypertensive agents in the 1980s they are now classed as standard 

treatment for heart failure in combination with diuretics (Sharpe 2000).

The pathogenic effects of the Renin-Angiotensin-Aldosterone System (RAAS) include 

vasoconstriction, cell growth (leading to cardiac and blood vessel remodeling), sodium and 

fluid retention, and activation of the sympathetic nervous system. The enzyme renin has only 

one natural substrate, angiotensinogen and catalyses the first step in the RAAS cascade 

(Willenbrock et al 2000).
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Table 3.1 Key advantages and disadvantages of the main pharmacological 
interventions in CHF (adapted from Shunkert 2000)

Intervention Advantages Disadvantages References
ACE inhibitors e.g. 
enalapril, lisinopril, 
ramipril, captopril

AT receptor blockers
e.g. losaitan, candesartan 
cilextil, valsartan

Aldosterone antagonists
e.g. spironolactonc

Diuretics
loop diuretics e.g. 
frusemidc and 
bumetanide

thiazides e.g. 
bendrofluazide

metolazone

potassium-sparing 
diuretics e.g. amiloride

Digitalis glycosides e.g. 
digoxin

Beta-blockers e.g. 
metoprolol, bisoprolol, 
carvedilol

can cause severe cough 
can cause angiodema

outcome data awaited

I mortality and morbidity 
4- CHF symptoms 
4- hospitalisation 
t exercise tolerance

t NYHA class 
t exercise tolerance 
t quality of life 
i dyspnoea 
4- hospitalisation.

4- mortality in moderate to can cause gynaecomastia 
severe CHF.

I oedema 
4-CHF symptoms

I hospitalisation

4- mortality and 
morbidity

high doses combined with 
ACE inhibition can induce 
volume depletion, leading to 
hypotension or renal 
insufficiency

can cause electrolyte 
depletion precipitating 
arrhythmia

can activate the renin-
angiotcnsin-aldosteronc
system

contraindicated in sinus or 
AV block

limited value as 
ttionotherapy 
contraindicated in 
bronchospastic disease, 
conduction delays, acute 
decompensated heart failure

The CONSENSUS 
trial (1987) 
The SOLVD 
investigators (1991) 
Clelandetal(1999)

RESOLVD(Yusefet 
al 1997) 
ELITE H (2000) 
CHARM (Swedberg et 
al 1999)

RALES (Pitt et al 
1999)

Wilson (1981) 
Patterson (1994) 
Holmer (1998)

DIG trial (The 
Digitalis Investigation 
Groupl997)

Colucci (1996)
MERIT-HF trial
(1997)
CffilSH trial (1999)
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Renin is produced in the kidney, and is secreted into the circulation in response to a range of 

stimuli. Renin production can be regulated by a number of agents that are displayed in Table 

3.2. Angiotensinogen, produced mainly by the liver, is cleaved by renin to yield the 

decapeptide angiotensin I, which in itself has no haemodynamic activity but is converted to 

the vasoconstricting octapeptide, angiotensin II, by angiotensin converting enzyme (ACE), a 

metallopeptidase (Dzau et al 2001). ACE also degrades bradykinin, an effective vasodilator 

with inflammatory properties. This peptide, with other peptide fragments, is believed to be 

responsible for the ACE inhibitor induced cough experienced by some patients (Willenbrock 

et al 2000). ACE is present in most human tissues and body fluids, and is found in highest 

quantities in the vascular endothelium (Dzau et al 2001). ACE inhibitors therefore reduce 

angiotensin-mediated vasoconstriction and salt retention, mildly increase plasma potassium 

and enhance bradykinin-mediated vasodilation. Bradykynin has been shown to have 

beneficial effects associated with the release of nitric oxide and prostacyclin, which may 

contribute to the positive haemodynamic effects of ACE inhibitors (Davies et al 2000).

The data from the Studies of Left Ventricular Dysfunction (SOLVD), (the SOLVD prevention 

study 1992), Survival and Ventricular Enlargement study (SAVE) (Rutherford et al 1994), and 

Trandolapril Cardiac Evaluation (TRACE) (Kober et al 1995), have consistently shown that 

asymptomatic patients with documented left ventricular systolic dysfunction, will benefit 

from long term ACE inhibitor therapy.

Chapter 3. Enhancing the pharmacological management of patients with heart failure 55



Table 3.2 Important regulators of renin release (adapted from Willenbrock 2000)

Physiological stimulators of renin Pharmacological stimulators of renin 
release.____________________release._______________________

reduced blood pressure RAAS blockade

reduced fluid volume: low sodium intake diuretics 
low hydration. vasodilators 
high potassium intake

Suppressors of renin release

beta-blockers
centrally-acting antihypertensive agents

A recent meta-analysis of 12,763 patients with left ventricular dysfunction and/or heart failure 

from five controlled trials showed that ACE inhibition significantly reduces mortality, 

admissions for heart failure and re-infarction independent of age, sex, and baseline use of 

diuretics, aspirin and beta blockade. Benefit was apparent over the full range of left 

ventricular function at base-line (Flather et al 2000). It is worth noting that no mention is 

made of an improvement in the health related quality of life for these patients. Exner and 

Shron (2000) chose pharmacological studies to "review specifically for the incongruity 

regarding health related quality of life measurements, one of which was the SOLVD trial. 

Exner notes that a brief self-administered questionnaire (the questions of which were drawn 

from various sources) was completed at various stages during the length of the SOLVD study. 

The resultant data revealed a modest improvement in health related quality of life that was not 

significantly related to an improvement in functional status, although a significant amount of
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data relative to the health related quality of life sub-study was missing or incomplete. The 

SOLVD study thus fails on two accounts, the lack of a well-validated measurement tool with 

which to measure health related quality of life and poor data collection, with the result that no 

definite conclusion can be drawn. The implication arising from this finding is that the 

investigators failed to recognise the importance of health related quality of life for providing 

insight into the lives of their patients.

The Cooperative North Scandinavian Enalapril Survival Study (the CONSENSUS trial 1987) 

was the first to demonstrate the survival benefit associated with ACE inhibition in elderly 

patients with severe heart failure. The investigators randomly assigned 253 patients with class 

IV heart failure (mean age 71 years) to receive placebo or enalapril. The mortality rate at the 

end of six months was 26% in the enalapril group and 44% in the placebo group, a reduction 

of 40% (p = 0.002). The reduction in mortality was associated with general clinical 

improvement (as measured by NYHA class), reductions in hospital admissions and time spent 

in hospital. The study was terminated prematurely because of the consistent differences in 

favour of enalapril. The clinical trial data for ACE inhibitors demonstrate consistent 

haemodynamic and symptomatic improvement for a majority of patients with heart failure as 

well as mortality reduction. There is, therefore, sufficient basis for recommending these 

agents as standard treatment.
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3.3.2 Angiotensin II Receptor Antagonists

Angiotensin II receptor antagonists offer the possibility of an alternative means of providing a 

potentially more complete blockade of the RAA system, without the adverse effects 

associated with ACE inhibition (Sharpe 2000). The physiological roles of angiotensin II are 

diverse. It is one of the most potent vasoconstrictors, increasing peripheral resistance and 

thereby increasing cardiac pre- and afterload. Angiotensin II stimulates sodium reabsorption 

by the proximal tubules of the kidney and promotes the synthesis and secretion of aldosterone, 

which enhances fluid retention by increasing sodium re-uptake in the distal tubules 

(Willenbrock et al 2000). Angiotensin II also stimulates, directly or indirectly, the release of 

epinephrine and norepinephrine, which are themselves, associated with heart failure 

progression.

An extensive review of the functional role of ACE in the normal and failing heart, undertaken 

by Dzau et al (2001), revealed that Angiotensin II is considered to be an important 

contributory factor in the development of cardiac remodeling. Angiotensin II causes 

hypertrophy of cardiac myocytes, hyperplasia of cardiac fibroblasts and may also contribute 

to the development of cardiac fibrosis. All these factors have a functional impact on the 

myocardium. Dzau et al also present evidence implicating Angiotensin II in disease 

progression and pro-proliferative and pro-thrombotic actions.

All known deleterious haemodynamic effects of angiotensin II, whether produced directly or 

indirectly by angiotensin II, occur through its binding to highly selective cell surface receptors
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(Dzau et al 2001). These angiotensin II type 1 receptors, therefore, appeared to be an ideal 

target for pharmacological intervention in heart failure and led to the concept of direct 

angiotensin receptor antagonists (for example candesartan and losartan), which would block 

angiotensin II mediated effects independent of its generating pathway.

In the Randomised Evaluation of Strategies for Left Ventricular Dysfunction (RESOLVD 

1997) pilot trial, no significant difference was noted between the 3 treatment groups 

(candesartan alone, enalapril alone and the combination of both) when comparing outcomes 

(death, heart failure hospitalisation, any hospitalisation and their combinations). The 

Evaluation of Losartan in the Elderly II (ELITE H) (Pitt et al 2000) study of 3,152 patients 

failed to show that losartan was superior to captopril in improving survival in elderly heart 

failure patients, but did show that losartan was significantly better tolerated than captopril. 

Clearly comparisons between the results obtained from these studies are difficult because of 

the different study designs and objectives. The wider clinical significance of the benefits of 

candesartan, and of its effects on neurohormone levels, are currently under investigation in the 

large scale Candersatan in Heart Failure - Assessment of Reduction in Mortality and 

Morbidity (CHARM) study programme.

3.3.3 Aldosterone receptor antagonists

As observed in experimental studies, spironolactone counteracts the adverse action of 

aldosterone on the function and structure of the heart and peripheral vessels (Weber and 

Villarreal 1993, Barr 1995). Aldosterone is one of the steroid hormones produced by the outer
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part of the adrenal gland, the synthesis and secretion of which is potentiated by Angiotensin 

II. As aldosterone promotes vascular and myocardial fibrosis, potassium and magnesium 

depletion, sympathetic activation, parasympathetic inhibition and baroreceptor dysfunction, 

spironolactone has been found to have an important role, especially in patients with advanced 

heart failure (MacFadyen et al 1997).

As ACE inhibitor therapy does not effectively suppress aldosterone production the benefits of 

adding an aldosterone receptor antagonist to pharmacological therapy was explored in the 

Randomised Aldactone Evaluation Study (RALES 1999). The results of this study 

demonstrated that low dose spironolactone (12.5-50mg) prescribed as an adjunct to an ACE 

inhibitor and a loop diuretic, markedly improved the survival of patients in advanced heart 

failure, irrespective of aetiology. The dose of spironolactone used in RALES is believed not 

to have an appreciable diuretic effect (Remme and Swedberg 2001). However, the possibility 

of a diuretic effect was not tested and in order to substantiate this claim it may have been 

worthwhile evaluating spironolactone against a small dose of a thiazide diuretic. Whether 

patients with an NYHAII classification of heart failure would accrue any benefit from this 

therapy has yet to be proven.

3.3.4 Diuretics

Loop diuretics - frusemide and bumetanide - have a powerful diuretic action, increasing the 

excretion of sodium and water (20-25% of the filtered sodium load) via their action on the 

ascending loop of Henle (a kidney nephron showing the sites of action of different diuretic 

classes is illustrated in Fig 3.1) (Davies et al 2000).
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Diagram of nephron showing sites of action of different diuretic classes: 
l=loop (eg frusemide); 2=thiaade (eg bendrofluazide); and 3=potassium 
sparing {eg amiloride)

Fig 3.1 Kidney nephron showing sites of action of different diuretic classes (adapted 
from Davies 2000)
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Their major action is to inhibit the absorption of sodium, chloride, and potassium, into the 

blood stream (Cunningham 1989). The associated diuresis decreases plasma volume and 

thereby helps to reduce peripheral oedema, blood pressure, cardiac pre and after-load and 

pulmonary congestion (Shunkert 2000). These effects decrease dyspnoea and improve 

exercise tolerance. Frusemide also has an indirect vasodilator effect (probably via 

prostaglandin and vasodepressor neutral lipid mediators release from the kidneys), since 

diuresis begins about 10-20 min after an intravenous dose, whereas dramatic symptomatic 

relief in patients with pulmonary oedema can occur more rapidly (Ritter et al 1999).

Thiazides such as bendrofluazide act on the proximal portion of the distal tubule of the 

nephron, and increase excretion to only 5-10% of the filtered sodium load. As a consequence, 

they maybe ineffectual in elderly people, owing to the age related and heart failure mediated 

reduction in glomerular filtration rate (Davies et al 2000). Davies et al (2000) advise that for 

patients with chronic severe congestive heart failure, particularly in the presence of chronic 

renal impairment, where oedema may persist despite conventional oral doses (frusemide 40- 

160 mg daily) of loop diuretics. A thiazide diuretic (for example bendrofluazide) or thiazide- 

like diuretic (for example, metolazone) may be combined with a loop diuretic, this blend 

blocks reabsorption of sodium at different sites ("double nephron blockade"), leading to an 

increase in diuresis. Metolazone is similar to the thiazides in that its main site of action is on 

the cortical diluting segment of the nephron, although it does have some action on the 

proximal tubule. As the proximal tubule is responsible for reabsorbing 60-70% of the 180 

liters filtered at the glomerulus each day, even a weak diuretic drug like metolazone may have
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a considerable effect (Masterson and Eptein 1990). Unlike the thiazides, metolazone remains 

effective in patients with renal impairment of at least moderate severity, offering greater 

flexibility of pharmacological management in that group of patients (Masterson and Eptein 

1990).

Potassium sparing diuretics, principally spironolactone and amiloride, act on the mechanisms 

in the distal tubule whereby sodium is reabsorbed in exchange for potassium or hydrogen, 

thus conserving potassium while eliminating sodium (Dargie and McDonagh 1996). As 

discussed previously, spironolactone is a competitive aldosterone inhibitor and is now used in 

this context (as opposed to a diuretic), to alleviate the symptoms of heart failure. Amiloride 

acts independently of aldosterone to prevent sodium - potassium exchange in the distal 

nephron (Dargie and McDonagh 1996).

Diuretics are essential for symptomatic treatment when fluid overload is present, although 

there are no controlled randomised trials that have assessed their effects on survival in chronic 

heart failure (Remme and Swedberg 2001). The clinical benefits of diuretics have been 

outlined previously in Table 3.1.

3.3.5 Beta-adrenergic antagonists (beta-blockers)

The neurotransmitter norepinephrine increases heart rate and cardiac contractility, which 

initially represents an effective response to a reduced cardiac output. Catecholamines (of 

which norepinephrine is one) are however arrythmogenic, especially in heart failure and this 

together with the increased stress placed on the heart by persistent tachycardia and oxygen
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consumption aggravates the signs and symptoms of heart failure (Willenbrock et al 2000). 

Chronic inhibition of beta-adrenergic activation by beta-receptor-blockade inhibits the action 

of norepinephrine by counteracting its cardiac hypertrophic (Knowlton et al 1993), 

vasoconstricting and arrythmogenic effects (Billman et al 1997). In addition to direct 

sympathoadrenal inhibition, the consequential reduction in heart rate achieved by beta- 

blockade, may also have a beneficial effect (Sharpe 2000). As the failing myocardium 

gradually increases its rate (in order to try and maintain cardiac output) the force of 

contraction also declines, improving only when the heart rate decreases. Studies that have 

demonstrated a direct beneficial effect between an improved contractile performance at a 

lower heart rate, suggest that the heart rate reduction achieved with beta-blockers, may 

provide an explanation for their therapeutic effect in patients with heart failure (Holmer 

1998). Moreover, beta-blockers suppress renin secretion and thereby help block the RAAS in 

patients receiving ACE inhibitors (Holmer et al 1998).

Patients with all classes of heart failure (NYHA class H-FV) derived from various 

causes (ischaemic or non-ischaemic cardiomyopathies), can now be prescribed beta- 

blocking agents based on the data obtained from several studies involving over 15,000 

patients' (Remme and Swedberg 2001). In several large, randomised, placebo-controlled 

mortality trials, carvedilol (Packer et al 1996, Australia/New Zealand Heart Failure Research 

Collaborative Group 1997, Packer et al 2001), bisoprolol (cardiac insufficiency bisoprolol 

Study II (Cffil-n) 1999), and metoprolol (metoprolol CR/XL randomised intervention trial
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(MERIT-HF) 1999) have been associated with a long-term reduction in total mortality, a 

decrease in hospitalizations and an improvement in functional class.

Health related quality of life was assessed in two of the aforementioned studies. In the 

Prospective Randomised Evaluation of Carvedilol in Symptoms and Exercise (PRECISE) 

(Packer et al 1996) trial, 278 patients (mean age 60 years) were assigned to placebo or 

carvedilol for a six-month study period. The primary study end point was exercise tolerance, 

in which the experimental group showed a marginal improvement (p<0.05). Symptomatic 

improvement, as assessed by NYHA class was found to be significant (p<0.01) although there 

was no meaningful influence on disease specific health related quality of life, as assessed by 

the Minnesota Living with Heart Failure questionnaire (MLHF). The reasons for NYHA class 

improvement, in contrast to disease specific health related quality of life are unclear. 

Improvement in symptoms and functional status, it could be assumed, would lead to an 

improvement in patient's health related quality of life. The reasons for this disparity possibly 

relate to the components of the assessment tools. The MLHF questionnaire assesses a variety 

of physiological and psychological symptoms, and may have been more sensitive to the 

adverse effects (e.g., dizziness and fatigue) experienced by the patients taking carvedilol. In 

contrast the NYHA classification is an observational based measure used by the clinician. As 

no mention was made of inter rater reliability, no true comparison can be made between the 

changes in MLHF scores and NYHA functional status.
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The Metoprolol CR/XL Randomised Intervention Trial in Heart Failure (MERIT-HF) (1999) 

was a much larger study in which 3991 patients (mean age 63 years) with chronic heart failure 

were given long acting metoprolol or placebo. The primary end points were hospitalisations 

and mortality, both of which showed a significant benefit for the patients randomly assigned 

to metoprolol. As regards health related quality of life, two measures were used, the 

McMaster Overall Treatment Evaluation and the MLHF. The McMaster Overall Treatment 

Evaluation (a measure of global self-perceived health related quality of life) demonstrated an 

improvement (p = 0.009) in the patients taking the medication. However, as demonstrated in 

the PRECISE study, no significant difference in heart failure-specific health related quality of 

life was observed between the two groups. These results raise the following issues. The 

combination of a global and a disease specific instrument to measure self-perceived health 

related quality of life are required in most clinical trials (Exner and Shron 2001). But how 

does one interpret the results if one measure shows an improvement and the other indicates no 

change or deterioration in health related quality of life? Perhaps this is a phenomenon related 

only to drug trials analysing the effects of beta-blockers, and the MLHF, as the more sensitive 

tool, relates to a more meaningful portrayal of the symptoms experienced by the patient. If 

this is true, then further work is needed to establish the overall categories of effects of beta 

blocking agents, especially in older people.

3.3.6 Digitalis glycosides

Digitalis glycosides inhibit cell membrane sodium/potassium adenosine triphosphatase 

thereby increasing the concentration of intracellular calcium ions, and cardiac contractility 

(Ritter 1999). Although the benefits of these agents in CHF have generally been related to
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their positive inotropic effect, part of their efficacy might also be due to the neurohormonal 

effects of decreasing sympathetic outflow and reducing tubular sodium reabsorbtion 

(Shunkert et al 2000). Digoxin is potentially invaluable in patients with atrial fibrillation and 

coexistent heart failure, improving control of the ventricular rate and allowing more effective 

filling of the ventricle (Gibbs et al 2000).

The cardiac glycoside digitalis has been applied to the treatment of heart failure for centuries 

and investigated scientifically for more than 200 years (Withering 1785). Its value in the 

management of patients with heart failure and atrial fibrillation for heart rate control is 

generally accepted but until recently the role of digoxin in patients with heart failure in sinus 

rhythm has been uncertain (Sharpe 1999). Evidence of symptomatic benefit from digoxin in 

patients with chronic heart failure in sinus rhythm, has been reported in several randomised 

placebo controlled trials (Gibbs et al 1999). The Digoxin Investigators Group (DIG) (1997) 

trial randomised patients to digoxin or placebo in addition to diuretics and ACE inhibitors. 

The primary end point of total mortality was unaffected by digoxin therapy but a 23% 

reduction in hospitalisation was observed (p<0.001). No differences between the digoxin and 

placebo groups were noticed as regards self-perceived health related quality of life (MLHF) 

and exercise performance (6-minute walk test). However, the study highlighted the following: 

despite older patients (>74 years) achieving a mean walking distance 30% below that 

demonstrated by their younger counter parts (<65 years), they reported a higher level of 

health related quality of life. The DIG investigators attributed this difference to reduced 

patient expectations. Indeed, previous research has indicated that as heart failure progresses
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the expectations of the patient may diminish, as usual activities become more demanding 

(Waller 1991).

3.4 Adjunctive pharmacological therapy

Although the following pharmacological agents have no proven benefit in the treatment of 

heart failure, they maybe prescribed as adjunctive therapy, and as such will only receive a 

brief mention in this chapter.

3.4.1 Vasodilator agents

This class of drugs induces vasodilation by several different mechanisms. Hemodynamic 

studies have shown that some vasodilators (hydralazine, calcium channel blockers) act 

directly on the smooth muscle of the arterioles, whereas nitrates act by releasing nitric oxide 

from the endothelium (Cheitlen 1993). Hence nitric oxide is an endothelium derived relaxing 

factor. Vasodilator agents have no specific role in the treatment of heart failure although they 

may be used as adjunctive therapy for angina, or relief of acute dyspnoea (Remme and 

Swedberg 2001). The combination of nitrates and hydralazine has previously been suggested 

as alternative therapy, when ACE inhibitors were contraindicated, or could not be tolerated 

(Cohn and Johnson 1991). However, in that situation, recent data from the ELITE n trial 

suggests that angiotensin II receptor antagonists are the preferred medication.
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3.4.2 Calcium channel blockers (calcium antagonists)

Calcium channel blocking agents are a heteregeneous group of pharmacological agents with 

different chemical structures. They all block calcium channel entry, but their binding to 

different cell receptor sites result in varying cardiovascular effects (Opie and Singh 1987). 

Calcium antagonists may demonstrate: (1) cardiac electrophysiologic effects (negative 

chronotropy), (2) peripheral and coronary arterial vasodilation, (3) reflex nervous system 

stimulation, and (4) myocardial depression (negative inotropy) (Loveys 1998). Due to their 

negative inotropic effects calcium channel blocking agents are generally contraindicated in 

patients with heart failure due to systolic dysfunction. Long-term safety data for the newer 

third generation calcium channel blockers (felodipine, amlodopine) have shown a neutral 

effect on survival, and they may be considered as additional therapy for angina or 

hypertension.

3.4.3 Antithrombotic agents (oral anticoagulants and platelet modifying agents) 

Oral anticoagulants

Oral anticoagulants are classified into cormarin and indanedione derivatives (Christopherson 

and Froelicher 1989), however, the latter are rarely used in clinical practice today. The most 

commonly used oral anticoagulant is warfarin. Oral anticoagulants competitively inhibit the 

hepatic synthesis of the vitamin K-dependent clotting factors n, VTI, IX, and X . Oral 

anticoagulants are highly bound (99%) to albumin in the blood with very little of the drug 

remaining in the 'free' state; the small amount that is unbound provides their therapeutic 

effect (Christopherson and Froelicher 1989).
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Platelet modifying agents

The evidence that platelets contribute to the development of an arterial thrombus led to the 

logical conclusion that inhibition of platelet function might prevent myocardial infarction and 

other thromboembolic events. The most extensively used platelet-modifying agent is aspirin. 

Aspirin produces a prolonged functional defect in platelets, which in turn inhibits platelet 

aggregation (Baigent and Collins 1999). Inhibition of platelet aggregation can be maintained 

with daily doses of aspirin as low as 75mg, thus limiting the risk of dose-dependent gastric 

toxicity (Baigent and Collins 1999). In an overview of seven randomised controlled trials in 

unstable coronary artery disease, prolonged antiplatelet therapy (chiefly aspirin) reduced the 

risk of a major vascular event (defined as myocardial infarction, stroke, or vascular death) by 

one third during a period of eight months (Antiplatelet Trialist's Collaboration 1994). The 

task force report on the 'Guidelines for the Diagnosis for Heart Failure' (2001, p 1548), 

concludes the section on antithrombotic agents by stating:

'In the absence of conclusive evidence it would be inappropriate to make any 

recommendations about the use of chronic antiplatelet therapy or anticoagulant therapy for 

patients with heart failure in sinus rhythm'.

Nonetheless, a large body of evidence supports the use of anticoagulant therapy in patients 

with atrial fibrillation (Cleland 1996). As heart failure increases the risk of thromboembolic 

stroke, patients with atrial fibrillation and heart failure are particularly prone to developing 

this condition. The annual risk of stroke in the Stroke Prevention of Atrial Fibrillation study
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(SPAF) (1992) was 10.3% in patients with heart failure and atrial fibrillation. To put this 

finding to context, in patients with heart failure the annual reported risk of stroke in controlled 

heart failure studies is 1-2%. Therefore, patients with heart failure who have suffered a prior 

myocardial infarction should be offered either aspirin or oral anticoagulants as secondary 

prophylaxis (Remme and Swedberg 2001).

3.5 New developments in the pharmacotherapy for patients with heart failure

It is apparent that hormone inhibition has been a successful therapeutic strategy in heart 

failure. However, as this therapy reduces further the already low blood pressure of patients 

with heart failure, the specificity of pharmacotherapy needs to be improved to maximise 

benefit and reduce unnecessary side effects. One possibility is to use brain natriuretic peptide 

(BNP) levels, as a guide to how intense the pharmacotherapy should be for each individual 

patient. BNP is secreted predominately from the cardiac ventricles in response to stretching of 

the atrial and ventricular walls (Struthers 1997). In patients with heart failure, the plasma 

levels of BNP are markedly elevated. The value of such an approach has already been tested 

by Troughton et al (2000) who found that treatment guided by BNP resulted in fewer 

cardiovascular events than treatment guided by standard clinical assessment.

The single most widely studied abnormality in the function of the myocyte in heart failure is a 

failure to take up calcium from the cytosol by the calcium ATPase sited on the sarcoplasmic 

reticulum (Poole-Wilson 2001). As of yet, the possibility of being able to alter hormone 

growth pathways with benefits for patients with heart failure has proved fruitless. Gene
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transfer therapy is currently being used to investigate ion transport and improve contractile 

function in human cardiac myocytes, with the aim of developing a novel therapeutic approach 

(Kaprielian et al 2002, Menasche et al 2002). Poole-Wilson (2001) postulates that in the 

future; the clinical application of genetics, the possibilities of cell transplantation and the 

application of knowledge from molecular biology will be crucial in improving the diagnosis 

of patients with heart failure.

3.6 Concluding remarks

From the preceding literature review it is apparent that the task of optimising the 

pharmacological therapy of patients with heart failure is complex, but there are a number of 

strategies that can help inform the nurse specialist empowered with this task. The dynamic 

and fluctuating nature of this syndrome means that the pharmacological regimen needs to be 

continually evaluated and adjusted. In heart failure, a complex pathophysiological response is 

initiated that includes the activation of neural, hormonal, inflammatory and immunological 

pathways. It is evident that manipulation of these pathways forms the basis of current 

pharmacological therapy. From the clinical trial literature, it is evident that ACE inhibitors 

have an overall beneficial effect on the level of mortality, hospitalisation rates and patient 

functional capacity. Beta-blockers and spironolactone improve survival and hospitalisation. 

Digoxin reduces the need for readmission to hospital. The use of angiotensin II receptor 

antagonists and diuretics improve patient symptoms. But due to the fact that most patients 

with heart failure are elderly and have a high level of co-morbidity, the overall benefit 

remains limited. Prior to recommending alterations in therapy, reference should be made to
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the altered pharmacokinetic and pharmacodynamic properties of cardiovascular drugs in this 

age group. Until clinical trials undertake sub-group analysis of elderly populations to assess 

for efficacy of treatment and predisposition to adverse effects, therapy should be applied 

cautiously (Remme and Swedberg 2001). It is important to emphasise, however, that each 

cardiac service should create its own carefully constructed evidence based drug protocols. 

Pharmacological therapy is only one approach to the management of patients with heart 

failure and should act in partnership with other therapies, to improve both survival and health 

related quality of life.

As mentioned in the discussion relating to the assessment of health related quality of life, it 

was interesting to note that there was no relationship between the health outcomes of 

admissions, survival, and health related quality of life. Perhaps, as suggested by Exner and 

Shron (2001), pharmacological therapy is not sufficiently powerful or specific to positively 

influence health related quality of life. This finding could simply reflect, however, that most 

trials have not randomised a large proportion of elderly female patients, in whom many of the 

drugs under discussion may have had significant adverse effects. It appears, that often the 

primary end point of a clinical trial is chosen so as to optimise the possibility of a positive 

result, rather than answering fully a clinically relevant question.

The problem of being unable to draw meaningful conclusions in relationship to health related 

quality of life issues might lie, with the researchers. Agreement needs to be reached on what 

health related quality of life tool should be used, and the question of whether a disease
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specific instrument should be employed in combination with a generic measure, needs to be 

clarified. There needs to be an open debate, as to whether patients should be more involved in 

decisions over health strategies that may improve health related quality of life, at the cost of 

longevity. This may be particularly relevant in the elderly population, where side effects from 

drug therapy can interact with heart failure to diminish health related quality of life to an 

unacceptable degree. In my experience, there have been several instances where patients have 

decided not to persevere with certain medications, due to unacceptable side effects. This is 

despite the patient being advised of the possible long-term benefits, such as an increase in 

their life expectancy. This situation highlights the concept, of patient based clinical practice as 

opposed to evidence-based practice. What the patient requires is the knowledge and 

reassurance that a treatment will have a favourable impact, and sometimes, as we have seen 

from the above example, the clinician has to reach a compromise between clinical judgement 

and the application of evidence-based medicine; each patient presents with an individual 

clinical response to treatment.

New paradigms in heart failure are continually emerging, the most recent postulates that the 

major problem in heart failure is not one of haemodynamic abnormalities, but instead the poor 

prognosis that results from myocyte growth stimuli which accelerate malfunction and cell 

death (Katz 2001). To date, drugs that have a direct effect on the failing myocardium have 

proved elusive and until there is the ability to regenerate cardiac muscle, in the living human 

heart, the overall benefit of treatment strategies will be limited. It is apparent, that greater 

opportunities exist to improve patient's health related quality of life, when strategies to
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enhance the pharmacological management of patients are combined with measures that 

improve life-style, activities of daily living and access to seamless medical care.
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4.1 Introductory remarks

Physical performance is an outcome measure that pervades our lives; from the patient 

disabled by disease to the athlete motivated by his physiological limits (Myers 1996). One of 

the main problems experienced by patients with heart failure is limited exercise capacity, due 

to dyspnea and fatigue (Kokkinos et al 2000). The exercise response is determined by a 

complex interaction between components of the central nervous system, central dynamics, 

skeletal muscle, peripheral factors, and the pulmonary system (Ileana et al 1996). The view 

that physical activity may exacerbate symptoms and lead to a progressive deterioration in 

cardiac function, has been challenged by the publication of a number of studies in the United 

States and Europe (including thirty small-scale randomised controlled trials) during the last 

two decades. The studies reveal that patients with heart failure need not avoid physical 

activity; on the contrary, an individually tailored exercise programme yields positive results in 

terms of health outcomes. An exercise programme should be considered as an integral part of 

the treatment of patients with stable class NYHAII and III heart failure (Squires 1998).

The purpose of this chapter is to review the evidence on the rationale for using exercise as 

part of the therapeutic approach in the management of heart failure. Specific reference will be 

made to the pathophysiology of exercise intolerance in patients with heart failure. Clinical 

trials exploring the efficacy of exercise training will be evaluated in terms of physiological 

and psychosocial benefits. The current recommendations for exercise training in heart failure 

will also be considered in the context of application to clinical practice.
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4.2 The physiology of exercise intolerance in heart failure patients

The reasoning used by exercise physiologists to account for the level of exercise intolerance 

experienced in patients with heart failure, has recently moved beyond that of a focus on 

central haemodynamics to include the respiratory system, and the role of skeletal muscle 

function. As a consequence, the following systems will be discussed in turn:

  Cardiopulmonary responses to exercise

  The respiratory system

  Skeletal muscle function in heart failure patients.

4.2.1 Cardiopulmonary responses to exercise

The pulmonary, neuromotor, endocrine and thermoregulatory systems are all involved in the 

homeostatic adjustments required for acute exercise as well as in the chronic adaptations that 

occur with physical training (Myers 1996). The degree of adaptation to exercise is dependent 

upon the following individual factors: age, gender, body size, and fitness level, the type of 

exercise and the presence or absence of heart disease (Myers 1996). Peak exercise capacity is 

defined as:

"The maximum ability of the cardiovascular system to deliver oxygen to exercising skeletal 

muscle and of the exercising muscle to extract oxygen from the blood" (Dennis 1992, p 

1382).
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Consequently, exercise tolerance is determined by three factors: pulmonary gas exchange, 

cardiac performance, and skeletal muscle metabolism (Loh 2001). The clinical measurement 

of peak exercise capacity as quantified by the measurement of maximal oxygen uptake (VCh 

max), the volume of carbon dioxide production (VCO2) and minute ventilation (McElroy et al 

1988), are widely used to assess changes in the exercise performance of patients with heart 

failure. The upper limits of the cardiopulmonary system are historically defined by VO2 max, 

which can be expressed by the Pick principle (Myers 1996, p9):

max = Maximal Cardiac Output x Maximal Arteriovenous Oxygen Difference

The cardiopulmonary limits (VO2 max) are therefore defined by a central component 

(cardiac output), which describes the capacity of the heart to function as a pump, and 

peripheral factors (arteriovenous oxygen difference), which describe the capacity of the 

lung to oxygenate the blood delivered to it and the capacity of the working muscle to 

extract this oxygen from the blood".

Figure 4.1, outlines the many factors that affect cardiac output and arteriovenous oxygen 

difference. To determine cardiopulmonary gas exchange, the parameters of Oa and CO2 

concentrations are measured during exercise with rapidly responding gas analyzers, capable 

of breath-by-breath determination. VO2 max has a strong linear correlation with both cardiac 

output and skeletal muscle blood flow (Reddy et al 1988). Traditionally, oxygen uptake has 

been determined to be maximal when it no longer increases with increasing work (i.e. it
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Fig 4.1 Central adaptations to acute exercise (adapted from Myers 1996)
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plateaus). It appears, however, that the concept of a plateau phase is now outdated for the 

following reasons: it is not observed in patients with heart disease; it is poorly reproducible 

and depends on how the exercise test criteria are applied (Myers et al 1990). ¥62 max is 

commonly adjusted for weight (in kilograms); normal values for healthy adults generally 

range between 25 to 50 ml/kg/min (Myers 1996).

Liang et al (1992) puts the measurement of VC>2 in clinical perspective, by relating it to the 

symptomatic status of patients with heart failure who have a lower exercise capacity than 

asymptomatic individuals. Patients with asymptomatic left ventricular dysfunction have a 

below normal VO2 max. LeJemtal et al (1994) reported a VOi max of 22ml/kg/min for 

patients with an average left ventricular ejection fraction (LVEF) of 29% (the force of the 

heart's contraction is commonly quantified by the ejection fraction), and no excessive 

dyspnoea or fatigue. This was compared to a volume of 30ml/kg/min for age-matched 

controls.

Heart failure patients with a VC>2 peak of <10ml/kg/min have a particularly poor survival 

(40% at one year) compared to patients achieving a VO2 peak of >18ml/kg/min (100% at one 

year) (Mancini et al 1991, Cohn et al 1993). These results support the theory that, in patients 

and normal subjects, VO2 max directly reflects the degree of left ventricular dysfunction and 

that cardiac output must closely match ventilation in the lungs to deliver oxygenated blood to 

the working muscle (Myers 1996). Diminished cardiac output was originally thought to be a
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limiting factor in the exercise capacity of patients with heart failure. However, patients often 

achieve levels of exercise at variance with their degree of cardiac dysfunction. For example, a 

discrepancy between indices of left ventricular function and exercise capacity has been 

repeatedly observed, with correlation coefficients ranging from -0.10 to + 0.24 between the 

two measures (Massie et al 1988, Myers et al 1992). This discrepancy between ventricular 

function and exercise capacity is supported by an observation made by Clarke et al (1996, 

p. 1093):

'If central haemodynamic variables are improved quickly with vasodilators, or with inotropic 

support or even cardiac transplantation, there is no immediate change in exercise performance 

but rather a gradual improvement over weeks and sometimes months'.

For everyday clinical practice the measurement of VO2 max for patients with heart failure has 

several limitations; the process requires specialised equipment and personnel, it is expensive 

and as Lucas et al (1999) has observed, patients are exercised to the point of exhaustion that is 

unrepresentative of daily activity. The 6-minute walk test (6MWT), validated originally to 

assess the functional capacity of patients with respiratory disease (Butland et al 1982) appears 

to offer a simple, convenient method of measuring functional activity relative to daily activity. 

When used in clinical heart failure drug trials, the 6MWT has been found to be of prognostic 

value for patients with a symptomatic classification of NYHAII or in (Bittner et al 1993). It 

is not, however, a substitute measure for VO2 max, in assessing the aerobic capacity or 

prognosis of patients with advanced heart failure (NHYAIV) (Lucas et al 1999).
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The reliability of the 6MWT has recently been assessed in the Randomised Evaluation of 

Strategies for Left Ventricular Dysfunction pilot study (Demers et al 2001). The purpose of 

the study was to evaluate the effect of various pharmacological combinations on symptoms, 

health related quality of life and walking distance. The study population consisted of 768 

patients with a mean age of 63 years, the majority of whom were male with an NYHA 

classification of H Undertaken three times during the study period of 43 weeks, the 6MWT 

was reported to be highly reproducible for this group of patients. This finding is supported by 

several smaller studies (Guyatt et al 1985, O'Keefe et al 1998, Opasich et al 1998). As yet, 

however, no large-scale heart failure study has examined the effect of an exercise programme 

onthe6MWT.

4.2.2 Respiratory system

The level of breathlessness or fatigue experienced in response to various levels of exertion is 

used clinically as a symptomatic measure of the severity of heart failure. Hyperventilation as 

an abnormal breathing pattern is a characteristic response to exercise in the patient with heart 

failure, although the physiological mechanism for this symptom remains unclear (Clarke et al 

1996). Myers (1996, p 116) offers a simple explanation.

'Because pulmonary haemodynamics are abnormal, the lungs are less compliant and the work 

of breathing is increased in patients with heart failure. Thus, a common explanation for the
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peculiar breathing pattern in these patients is the reduced work of breathing associated with a 

more rapid but shallow respiration'.

Changes in the structure and function of the respiratory system, such as respiratory muscle 

wasting and an increased response to the production of carbon dioxide causing excessive 

breathlessness, are also thought to be factors in exercise intolerance (Chua et al 1997, Witt et 

al 1997).

4.2.3 Skeletal muscle function in heart failure patients

It is now accepted that physical work capacity in heart failure patients is determined by a 

deterioration in both cardiovascular and musculoskeletal factors as outlined in Figure 4.2. 

Patients with heart failure are likely to adapt to a sedentary lifestyle. Consequently, there is 

degeneration of skeletal muscle and aerobic capacity, fostering an even more sedentary 

lifestyle leading to further decline (Kokkinas et al 2000). The noted inconsistencies in central 

haemodynamics and exercise intolerance led to investigations of peripheral blood flow in 

skeletal muscle.

A series of studies have demonstrated that significant biochemical and functional 

abnormalities in skeletal muscle are present in patients with heart failure, and play a large role 

in exercise intolerance (Kao and Loh 2000). Muscle atrophy as a consequence of inactivity is 

in part responsible.
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The inability of patients with heart failure to appropriately increase cardiac output results in 

insufficient perfusion of exercising muscle, which in turn causes early anaerobic metabolism, 

muscle fatigue, and eventual muscle wasting (Harrington et al 1997). In addition, when 

compared to control subjects the recovery of muscle and total body oxygenation after 

submaximal exercise is more delayed in patients with heart failure (Belardinelli et al 1997). 

Clarke et al (1996, p 1093) state that:

"Impairments seen in skeletal muscle function may be a major determinant of some of the 

symptoms seen in CHF, particularly fatigue and shortness of breath".

A recent study undertaken by Hambrecht et al (2000) found that exercise training in patients 

with heart failure improves work capacity by enhancing endothelial cell function and skeletal 

muscle aerobic metabolism, but effects on central haemodynamic function were not well 

established. The emerging importance of the role of skeletal muscle dysfunction in exercise 

intolerance continues to provide part of the rationale for using cardiac rehabilitation in 

patients with heart failure (Kao and Loh 2000).
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To summarise - the majority of studies assessing the level of exercise limitation in patients 

with heart failure have used incremental exercise tests with metabolic gas exchange 

measurement to derive peak oxygen consumption (VCh max), as an index of exercise 

capacity. Patients with heart failure have a reduction in VO2 max. Exploration of the possible 

causes of this finding has increased our understanding of exercise intolerance in this group of 

patients. The 6MWT, however, may provide a more acceptable, less intrusive method with 

which to capture the effect of patient day-to-day exercise activity. Some patients are limited in 

their activity by peripheral blood flow, some by pulmonary abnormalities and others by 

skeletal muscle changes. Treatment aimed at the heart alone, such as pharmacological 

therapy, may not be the most successful approach to improve clinical outcomes.

4.3 Effects of exercise training in patients with heart failure

In the 1980s, the publication of three studies led to widespread interest in the use of exercise 

training programmes to treat heart failure patients (Wilson et al 2001). Each study will be 

considered in turn.

In North America, Sullivan et al (1989) undertook a comprehensive study of 16 patients 

(mean LVEF 24%), nine with coronary heart disease and seven with idiopathic dilated 

cardiomyopathy, before and after a 4 to 6-month training programme. Patients exercised an 

average of four hours per week at an intensity of 75% VO2max, using a combination of 

cycling, walking, jogging and stair climbing. Cardiopulmonary exercise testing and
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haemodynamic monitoring during exercise, were performed at baseline and at the end of 

training. Training significantly increased peak exercise with a 23% increase in VO2 (p = 

0.01), reduced heart rate at rest, and improved leg blood flow; thereby decreasing lactate 

levels during exercise. However, central haemodynamics were not significantly altered after 

training. It is worth noting that the sample was selective and a quarter did not complete the 

study. Despite the small sample size, the investigators demonstrated a substantial training 

effect largely as a result of peripheral adaptations.

An 8 week controlled cross-over trial of bicycle training at home (five days per week, 20 

minutes duration, at a heart rate of 60% to 80% of maximum) in 19 heart failure patients, 

based in London, supported Sullivan's finding of improvements in functional capacity (Coats 

et al 1992). In contrast to the study of Sullivan et al (1989), Coats et al reported an increase in 

cardiac output during both submaximal and maximal exercise (p = 0.05). In addition, some of 

the neurohormonal abnormalities that are prevalent in patients with heart failure were shown 

to improve. All of the subjects had ischemic left ventricular dysfunction (mean LVEF 20%) 

and two did not complete the study. Interestingly, this was the first study to prescribe exercise 

for patients outside of a controlled environment. To overcome the problem of non-compliance 

an rpm-measuring device was installed on each bicycle. This study demonstrated the 

feasibility and safety of home exercise training for patients with heart failure. However, due 

to the highly selected nature of the study group, the generalisability of the results to the wider 

heart failure population need further clarification. The authors acknowledged that issues such
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as safety and the patient's long-term health outcomes could not be addressed, in a study of 

this size.

The third investigation undertaken in Germany, introduced the notion of using a high volume 

of exercise training over a six-month period (Hambrecht et al 1995). Twenty-two male 

patients (mean age 51 years) with either idiopathic dilated cardiomyopathy or ischemic left 

ventricular dysfunction (mean LVEF 27%) were randomly assigned to exercise training, or a 

control group that received no intervention. The training programme contained 40 minutes of 

daily cycle ergometry at 70% of VO2 max at the patients homes, and two supervised sessions 

per week consisting of 60 minutes of games, calisthenics and walking. At six months, central 

heamodynamics had improved in the exercise group, as did skeletal muscle aerobic metabolic 

capacity (an average of 41%, p<0.05). After two years of continuous training, aerobic 

capacity increased further to an average of 1.6 L/min (from 1.1 L/min), although this was not 

reported as significant. The authors concluded that a duration of six-months was adequate for 

most of the training adaptations to occur, and that the beneficial effects persisted for at least 

two years, without risk of worsening heart failure, as a result of exercise training.

It is appreciated, that the main limitation to the extension of the above trials into the treatment 

of the wider patient group is their selection of a small, fairly homogenous population. 

However, due to the nature of the hypothesis to be tested, the studies were not only intense 

but physically invasive and as such required a great deal of patient time and commitment. 

They also required highly skilled personnel and specialised equipment, necessitating a high
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level of financial support. It could be argued, therefore, that until the preliminary findings 

from these studies were reported it would have been hard to justify the reasons for the 

involvement of a larger and more diverse patient group. The positive results that emerged 

from these early, tentative studies consequently acted as a catalyst for further research, and 

they can be summarised as follows:

  A significant training effect was achieved largely as a result of peripheral adaptations

  Overall benefits in the cardiovascular system and a reduction in sympathetic drive could 

be achieved as a result of exercise in heart failure patients

  Home exercise training for patients with heart failure was a safe alternative to exercising 

in a controlled environment

  The positive effects of exercise training could persist for up to two years.

4.4 Selected research trials investigating the benefits of exercise training in patients with 

heart failure

A number of investigators have increased our understanding of the responses to/and benefits 

of training in patients with heart failure. The following studies were selected for discussion 

because, in their exploration of the different modalities of exercise training and the 

subsequent physiological and psychological effects, they have made an important contribution 

to the necessary body of knowledge required as a basis for clinical practice. These studies, 

however, have limitations and they are discussed in the following section.
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Research trials have shown that patients with categories NYHAII and III achieve both 

physiological and psychological improvements as a result of exercising. However, it is 

difficult to make comparisons between the studies for the following reasons: the small and 

select sample sizes of mixed aetiology, the different levels and format of prescribed exercise, 

and the lack of studies assessing health related quality of life issues. Each of these factors will 

be discussed in turn (the trials under consideration appear in Table 4.1).

4.4.1 Small and select sample size

Up until fairly recently, studies examining the physiological effect of exercise in patients with 

heart failure have been limited in size (n = 12 - 99), thereby increasing sampling error and 

reducing their relevance to a larger population. The cross-over design used by several of the 

investigators (eg. Meyer et al 1996, Tyni-Lenne et al 1997) may have overcome some of the 

problems associated with a small sample size. There is some concern, however, that the 

statistical tests employed to detect "carry over" effects from the first stage of the cross-over to 

the second stage, may not be accurate (Tyni-Lenne et al 1997). This means that when the 

second stage is the control period, the measurements may have been contaminated by the 

effect of the first stage, and therefore do not provide an accurate reflection of the patient's 

"control" state.
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Table 4.1 Selected research trials investigating exercise training in patients with heart 
failure

Study Design Age Sample 
author (mean) size

Adamopoulos cross-over 62yrs 12 
etal (1993)

Belardinelli parallel 57yrs 27 
etal (1995)

Gordenetal parallel 58yrs 21 
(1996)

Meyeretal cross-over 52yrs 18 
(1996)

Keteyianetal parallel 56yrs 40 
(1996)

Ohtsuboetal cross-over 57yrs 7 
(1997)

Tyni-Lenne cross-over 62 yrs 16 
etal (1997)

Belardinelli RCT 59 yrs 99 
et al (1999)

Hambrechtet RCT 63 yrs 73 
al(2000)

NYHA Exercise 
class Intensity

II-III localized 
muscle
training

Il-m 40% peak 
O2 uptake

H-ffl localized 
muscle
training

HI 50% peak 
O2 uptake

n-m 60-80% 
heart rate
reserve

n-m localized 
muscle
training

n-ffl 65-75% 
peak O2 
uptake

n-ffl 60% peak 
O2 uptake

Il-ffl 70% peak 
O2 uptake

Frequency Duration 
of (weeks) 

supervised 
session
5 x week

2 x week

3 x week

daily

3 x week

5-7 x week

3 x week

3 x week for 
8 wks then 2

x week

daily

8

8

8

3

24

8

8

52

24

Chapter 4. Exercise therapy for patients with heart failure 92



4.4.2 Mixed aetiology

Patients included in the studies were predominantly carefully selected males under the age of 

65 years of mixed aetiology. Few studies included women (Belardinelli et al 1995, Ohtsubo et 

al 1997, Tyni-Lenne et al 1997). The use of mixed aetiology in these studies reflects clinical 

practice, but if differences in response to exercise are found between groups, the 

recommendations that can be made for specific groups of heart patients are limited (Taylor 

2000). For example it has been suggested that patients with ischaemic CHF show less 

improvement in VO2 max than patients with dilated cardiomyopathy (Yokoyma et al 1994, 

Keteyian et al 1996).

One exception to the research limitations imposed by poor patient selection and small sample 

size, was an extension to the study undertaken by Coats et al (1992). Adamopoulos et al 

(1995) recruited 70 patients to determine whether a baseline variable predicts improvements 

in exercise capacity. Multiple regression analysis was performed on various patient 

parameters: for example, age, medication, body surface area and symptoms. The researchers 

concluded that the level of exercise capacity achieved by patients after training could not be 

predicted by any of the factors analysed. A descriptive study undertaken by Oka et al (1996) 

on 43 patients (aged 33 to 91 years), concluded that self-efficacy is a better predictor of 

exercise performance (p = 0.015) than measures of physical fitness (VO2 max) or rating of 

perceived exertion during activity. The conclusions that may be drawn from this study are 

that, in this group of patients, interventions enhancing self-efficacy may increase levels of 

activity and expedite recovery.
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4,4.3 Different levels and formats of prescribed exercise

The relationship between the intensity, duration and frequency of exercise influences the level 

of physiological benefit (Taylor 2000). Most of the training programmes in the 

aforementioned studies utilized fairly high intensities of exercise (60-80% VC>2 max) (Coats 

et al 1992, Keteyian et al 1996, Tyni-Lenne et al 1997). One exception to this was the study of 

Belardinelli et al (1995), who applied low level training (40% of peak VO2, over an eight- 

week duration) to a group of 18 patients, comparing their responses to a control group without 

exercise. For patients in the experimental group VO2 max and anaerobic threshold increased 

significantly (by 17% and 20% respectively). These results were encouraging, because 

patients still managed to achieve a significant physiological benefit at a moderately low level 

of exercise intensity. This is an important factor when considering exercise regimens outside 

of the research setting; many patients with heart failure initially present to cardiac 

rehabilitation with poor physical functioning and are therefore more tolerant of exercises that 

do not compromise their symptoms of breathlessness and tiredness. To date, Belardinelli et al 

(1999) have undertaken the only RCT that assesses clinical outcomes (n = 99). Long-term 

moderate exercise training (60 % of peak VO2) was associated with lower mortality (p = 

0.01) and hospital readmission for heart failure (p = 0.02).

The format of the exercise programme also differs considerably between studies. The most 

commonly employed exercise was dynamic i.e. movement through some range of motion 

against gravity or the resistance of water (Myers 1996). Such exercise involved increasing the
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activity of the main leg muscles (e.g. cycling on an ergometer and walking). Some studies 

focused on small-localized muscle activity, primarily to determine intrinsic muscle changes 

(Gorden et al 1996, Ohtsubo et al 1997). Keteyian et al (1996) used a combination of dynamic 

and arm ergometer exercise on 15 patients, for a 43-minute training session, three times a 

week. At six-months, an improved VO2 max was observed in the training group (p = 0.05), 

and exercise duration demonstrated more than a two-minute increase compared with controls 

(p = 0.01). Keteyian et al (1996, p!056) remark:

'Although exercise duration may not be a valid marker of exercise capacity, the increase in 

exercise duration exceeds the 0.5 to 1.5 minute increases, that have been previously been 

shown in clinical trials evaluating ACE inhibitors or digoxin'.

Improved exercise duration is an important outcome in patients with heart failure who are 

often limited in their ability to perform a routine daily activity such as walking, due to 

symptoms of lethargy and tiredness. Walking ability is an essential component of everyday 

life. Meyer et al (1997) examined the physiological effects on patients of a short-term exercise 

programme by using, along with other measures, a 6-minute walking test performance on a 

self-paced treadmill. A random order crossover trial was undertaken for a period of six weeks. 

The patients participated in interval training on a daily basis that consisted of a combination 

of aerobic exercise and exercises involving localized muscle endurance activity undertaken 

for short periods of time. After training, the maximum distance walked increased by 65%, and 

the lower the distance walked at baseline the more pronounced was the training induced
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prolongation of maximum distance (p = 0.001). Despite the study limitations of a small select 

sample size, the results are important because they demonstrate that a short-term exercise 

programme improved walking distance, independent of the central haemodynamics baseline.

4.4.4 Health related quality of life issues

Despite the fact that most patients experience a reduced health related quality of life due to 

excessive breathlessness and muscle fatigue (Taylor 2000), studies investigating the effects 

health related quality of life and exercise training are limited in number (e.g. Tyni-Lenne et al 

1996 & 1997, Taylor et al 1997, Willenheimer et al 1998 and 2001, Belardinelli et al 1999). 

The method of measuring health related quality of life also differs between studies. For 

example in the first study undertaken by Willenheimer et al (1998), a Likert scale was used to 

monitor changes in health related quality of life, together with an established questionnaire 

(dyspnoea- fatigue index) to determine the effect of breathlessness and fatigue. Training did 

not alter the dyspnoea-fatigue index, but was found to improve patients' health related quality 

of life. Interestingly the second study (Willenheimer 2001), which investigated training 

effects on the patient's global assessment of change in health related quality of life and 

physical function 6 months after an intensive exercise programme, revealed no important 

sustained benefit in either health related quality of life or physical functioning. However, as 

there was no mention in either study of the validity of the tools used to measure health related 

quality of life, the reported findings are open to interpretation. Although Tyni-Lenne et al 

(1997) used a well-validated generic health related quality of life tool (Sickness Impact 

Profile), the study was too small to make any comparisons. Belardinelli et al (1999) has
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recently used the disease specific MLHF questionnaire and reported significantly improved 

health related quality of life scores for trained patients when compared to untrained patients 

(p<0.001) at two years follow-up.

4.5 Recommendations for exercise training in patients with heart failure

The above limitations of small and select sample sizes, mixed aetiology, and various 

intensities of exercise prescription, make it difficult to propose specific recommendations for 

exercise training. Nonetheless, from the literature on the use of exercise in heart failure 

patients, a number of principles have emerged that could be used as a basis for providing a 

safe and effective exercise programme. They are presented under the following headings:

  Medical assessment

  Graded exercise testing

  Exercise prescription

  Exercise duration, frequency and progression

4.5.1 Medical assessment

All patients with depressed left ventricular systolic dysfunction participating in research 

exercise trials have undergone a rigorous medical evaluation (e.g. Coats et al 1990, Meyer et 

al 1996, Belardinelli et al 1999). The cardiovascular examination included chest x-ray, 

electrocardiogram, blood analysis, and a measure of left ventricular function (for example 

echocardiogram or rest radionuclide angiogram). Patients have only been included in exercise
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programmes if they have stable heart failure, and are classified as NYHAII or NYHA IE. As 

there is little relationship between the measure of ejection fraction and exercise capacity 

(Clarke 1996), patients with ejection fractions of < 20% should not be excluded from exercise 

training. There are however - several contraindications to exercise testing and training, and 

they are as follows (Squires 1998, p 162):

'Uncompensated heart failure, uncontrolled oedema, uncontrolled arrhythmia's, symptoms at 

rest or with minimal exertion (class NYHA IV), unstable angina, resting sinus tachycardia 

(>120 beats/min), or hypotension < 90mmHg systolic, or hypokalemia (serum potassium <3.0 

mEq/L)'.

4.5.2.Graded exercise testing

The purpose of exercise testing is to assess exercise capacity, heart rate and blood pressure 

response, cardiac rhythm and the presence of myocardial ischemia; exercise testing serves as 

an invaluable tool in the exercise prescription process (Squires 1998). Maximal oxygen 

uptake offers an objective measurement of functional capacity, and is the most common and 

important measurement derived from gas exchange data during exercise. Where patients are 

unable to undergo graded exercise testing, Squires (1998) advises that monitored sessions are 

essential at the outset of training to document the appropriateness of heart rate, blood 

pressure, and symptomatic responses to exercise. As demonstrated by Meyer et al (1997), 

useful clinical information can also be obtained from a six-minute walk test.
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4.5.3 Exercise prescription

In most of the studies undertaken to date, exercise prescription that safely results in the 

desired training effect for heart failure patients has been based on an intensity of between 40% 

and 80% peak VO2 . Interestingly, as substantiated by Belardinelli et al (1995 and 1999), there 

is no evidence to suggest that exercising patients at lower intensity results in lesser 

physiological and clinical outcomes. However, outside of the research setting, many cardiac 

rehabilitation programmes are unable to use peak VO2 as a prescriptive measure due to the 

lack of specialised staff or equipment. In this situation, the following surrogate measures are 

generally used to prescribe exercise intensity: Karvonen/heart rate reserve formula (Hall 

1983) (where resting heart rate is taken into consideration), rating of perceived exertion 

and/or percentage of oxygen consumption. These methods are, however, not as accurate as 

those using ventilatory gas analysis and this has recently been endorsed by the findings of 

Strzelczyk et al (2001). Keteyian et al (1996) used the heart rate reserve method and a rating 

of perceived exertion to guide exercise intensity for prescribing exercise. In a recent editorial, 

he advises that these methods are used when ventilatory gas analysis is unavailable (Keteyian 

2001, p!65):

'Patients exercising in a facility based programme may be able to build up to a training level 

set at 65% or 70% of heart rate reserve. This should be considered if staff observations and 

electrocardiogram monitoring indicate absence of ischemia, arrhythmia, undue fatigue or 

symptoms. For patients undergoing home-based exercise training have the patient 

progressively build up to 60% of heart rate reserve'.
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4.5.4 Exercise duration, frequency and progression

To reflect the fact that many patients with heart failure are capable of only short bouts of 

exercise training (Squires 1998), several of the most recent studies have used interval training 

as the preferred approach (Keteyian et al 1996, Meyer et al 1996, Willenheimer et al 1998). A 

combination of aerobic and isotonic strengthening exercises serves to improve both exercise 

endurance and peak oxygen uptake (e.g. Keteyian et al 1996, Belardinelli et al 1999). There is 

no consistency in the number of exercise sessions per week or the length of the follow-up 

period in the different studies (see Table 4.1, p 92).

4.6 Concluding remarks

Exercise tolerance in patients with heart failure is severely compromised and peak oxygen 

uptake may be as low as 10 ml/kg/min, resulting in deterioration in the level of daily activity 

and health related quality of life. The following factors contribute to exercise intolerance: 

impaired myocardial function leading to neurohormonal disturbances, deteriorating muscle 

function and ventilatory problems. However, patients respond favourably to a progressive 

exercise programme, and there is a wealth of evidence to support exercise training for patients 

with heart failure. Reported benefits depend on the aetiology of the disease, the type of 

training programme and the duration of the study. Predominantly, studies have used invasive 

techniques with which to measure exercise performance, have been short term, underpowered, 

and only a few have undertaken a randomised-controlled design. The benefits in terms of
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improvement in exercise tolerance have been summarised in several publications (Squires 

1998, Taylor 2000, Remme and Swedberg 2001) and they are as follows:

  Increased exercise time

  Increased peak oxygen uptake

  Decreased resting/submaximal heart rate

  Increased peak cardiac output

  Delayed onset of anaerobic metabolism

  Decreased breathlessness

  Increased health related quality of life

It appears that the gains realised over the first 16 weeks of training can be sustained for a year. 

Data are as yet insufficient to judge the effects of exercise training in heart failure patients 

against mortality rates. Prescribed exercise should be based on the results obtained by 

ventilatory gas analysis. Where this is not available, a graded exercise test undertaken prior to 

commencing an exercise programme, and supplemented by a six-minute walk test using the 

heart rate reserve and perceived exertion methods to guide exercise intensity, is acceptable. 

An exercise programme should include aerobic activity and resisted muscle training.

Finally, patients in the clinical setting present with a variety of physiological problems, and 

interventions such as a programme of cardiac rehabilitation that enhance self-efficacy may 

have an invaluable role in improving the exercise endurance, level of daily activity and health 

related quality of life of patients with heart failure.
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5.1 Introductory remarks

In Wales the death rate from coronary heart disease is greater than in the majority of countries 

in Western Europe (The National Assembly for Wales 2001). In the Studies of Left 

Ventricular Dysfunction (SOLVD) (1992), coronary heart disease accounted for almost 75% 

of the cases of chronic heart failure in white male patients. The underlying pathological 

process of coronary artery disease is coronary atherosclerosis, a lesion caused by a complex 

multicellular response in the arterial wall to multiple sources of insult (Ross 1998). Since the 

1940s, epidemiological prospective studies have found associations between certain risk 

factors and the development of coronary heart disease. Cardiovascular risk factors can be 

classified as either modifiable or non-modifiable. The key modifiable risk factors proven to 

decrease cardiovascular risk are hypertension, hyperlipidemia and smoking (Ornish and Hart 

1999). Other modifiable risk factors that may decrease cardiovascular risk include 

diabetes/glucose intolerance, obesity, inactivity, alcohol consumption and stress. Non- 

modifiable risk factors are age, gender and family history. Risk factors often confer a 

synergistic effect, and this is particularly pertinent to cigarette smoking (Kannel 1998). They 

also increase the probability of developing and perpetuating heart failure through their effects 

on coronary artery disease. For patients with established coronary heart disease, the 

maintenance of physical and psychosocial functioning and the prevention of further cardiac 

events within the context of their social and cultural environment, poses a significant health 

challenge. This is demonstrated by the fact that only one third of patients continue risk factor 

reductions over the long term (Allan and Scheidt 1999).
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To commence this chapter the pathogenesis of atherosclerosis is briefly outlined, and the 

influence of each risk factor on the progression of coronary heart disease is considered; 

hypertension, hyperlipidemia, smoking, diabetes mellitus, and obesity, lack of exercise, 

alcohol consumption and stress (Doering 2001). Uric acid is considered as a cardiovascular 

risk factor for heart failure patients. The contribution of risk factors to the development and 

progression of heart failure is discussed and secondary prevention strategies are reviewed.

5.2 The pathogenisis of atherosclerosis

Several hypotheses relating to pathogenesis of atherosclerosis have been proposed during the 

last four decades. However, since the end of the last century the dominant 'Response to 

Injury' hypothesis of atherosclerosis has been proven (Ross 1998). This hypothesis states that 

various form of insult such as: hypertension, hypercholesterolemia, cigarette smoking, 

diabetes, pathogens, toxic substances or microorganisms may in some way alter the normal 

cellular structure of the endothelium. To better understand how atherosclerotic lesions 

develop, a description of the morphology of the arterial wall will be followed by a brief 

overview of the disease process with reference to how the lesion may, in certain 

circumstances regress.

5.2.1 Morphology of the normal arterial wall (as described by Cowan 1989) 

The walls of normal arteries contain three layers: the intima (the innermost layer), the media, 

and the adventitia (the outermost layer). The intima comprised of a single layer of endothelial 

cells on the luminal surface, and a continuous boundary of elastic fibres the internal elastic
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lamina. Between these confines, the space contains various components of the extracellular 

connective tissue matrix. The endothelial cell barrier is normally impermeable to proteins in 

the blood. The media consists almost entirely of smooth muscle cells, and the extracellular 

space consists of collagen, elastin, and proteoglycans. The adventitia consists mostly of 

fibroblasts with a few smooth muscle cells in loose connective tissue. The adventitia is 

separated from the media by a discontinuous boundary of elastic fibres, the external elastic 

lamina.

5.2.2 The formation of atherosclerotic lesions

In medium and large sized arteries, the initial inflammatory response is characterised by the 

migration and localisation of monocyte derived macrophages and subsets of T lymphocytes, 

between the endothelial cells into the subendothelial space. Directly the macrophages and T 

lymphocytes become embedded in the intima they are activated functionally through the 

production of various cytokines to perpetuate the inflammatory response (Ross 1998). 

Macrophages are highly receptive to low-density lipoproteins and when filled with lipid, are 

commonly referred to as foam cells (Marieb 2001). Hence in conjunction with T lymphocytes, 

macrophages form the earliest visible atherosclerotic lesion within the intima, the fatty streak. 

Questions remain however, as to why cholesterol and lipidic material progressively 

accumulates, rather than being effectively cleared by phagocytic cells. It is estimated that 50% 

of individuals who develop atherosclerotic lesions are hyperlipidemic, the remainder being 

exposed to other sources of insult to the arterial wall such as hypertension, cigarette smoking 

and diabetes (Ross 1998). The presence of T lymphocytes suggests that a form of immune or
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autoimmune response may be involved in the process of atherosclerosis (Libby 1995). There 

is recent evidence to suggest that fatty streaks develop from childhood. An American multi- 

centre post mortem study (Strong et al 1999) of nearly three thousand subjects aged 15 to 34 

years, found intimal lesions in all the aortas and more than half of the right coronary arteries 

of those aged 15 to 19 years. As the age of the subjects increased so did the prevalence and 

extent of the atherosclerotic lesions. During the last ten years a series of clinical arteriographic 

trials have proved that regression of atherosclerosis can occur in patients who have 

participated in an intense regimen of lipid lowering therapy (e.g. Watts et al 1992, Sacks et al 

1994, Ericsson et al 1996).

'Regression refers to the shrinkage of intimal plaque through a reduction of its major 

components - smooth muscle, macrophages, connective tissues, and lipid (Brown and Zhao 

1999 p, 200).

One can suppose, therefore, that if a healthy low fat diet is initiated at a young age, 

atherosclerotic lesions need not occur as a matter of course. If the injury to the arterial wall 

continues, the fatty streak evolves into an intermediate lesion. Within the intermediate lesion, 

the proliferation of smooth muscle cells and the formation of a dense connective tissue matrix 

is a continuous process leading to an advanced lesion or fibrous plaque (Ross 1998, Marieb 

2001). The fibrous plaque consists of a fibrous cap overlaying a collection of foamy 

macrophages, T lymphocytes, smooth muscle cells and necrotic debris that may lead to the 

formation of a necrotic core. Advanced atherosclerotic lesions tend to form at the branches

Chapter 5. Risk factors for patients with heart failure 106



and bifurcations of arteries, where the combination of flow turbulence and tissue lysis may 

lead to plaque rupture. This process results in complete occlusion of the blood vessel, the 

main cause of sudden death due to myocardial infarction or stroke (Libby 1995, Falk et al 

1995).

In addition to these processes, it has been discovered that the endothelium at the interface 

between flowing blood and the vessel wall, has in certain atherogenic states a diminished 

ability to maintain vascular homeostasis (Brown and Zhao 1999). For example, the dilation of 

coronary arteries is a normal response to increased flow demands, initiated by the release of 

the endothelium derived relaxing factor nitric oxide. It is believed however, that 

atherosclerotic risk factors have a direct inhibitory effect on the production of nitric oxide, 

thereby initiating vasoconstriction (Brown and Zhao 1999). Encouragingly, several studies 

have reported that reducing total cholesterol reverses vasodilatory dysfunction (Leung et al 

1993, Treasure et al 1995). Another significant functional property of the endothelium is the 

ability to form small blood vessels (vaso vasorum) within the advanced complicated lesions of 

atherosclerosis. These microvessels have a tendency to rupture, and as a consequence the 

resultant haemorrhage within the lesion may ultimately lead to a thrombosis (DiCorleto and 

Gimbrone 1996).

To summarise - atherosclerosis is a multi-disease process, in which the main instigator is of 

insult to the arterial wall. The insult can take various forms, ranging from cardiovascular 

disease risk factors to viruses and microorganisms. The resultant lesion represents a chronic
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inflammatory response, which if allowed to progress from a fatty steak to fibrous plaque, 

gradually impinges on the lumen of the affected artery. There is evidence that fatty streaks 

can regress completely despite their appearance in children. Despite the fact that most of the 

cellular processes involved in the development and progression of atherosclerosis have yet to 

be discovered, risk factor reduction has an important role to play in the regression of this 

disease.

5.3 The secondary prevention of cardiac risk factors

Much of the evidence on which to base lifestyle advice and drug interventions to prevent the 

progression of coronary heart disease conies from the results of large epidemiological studies 

and randomised controlled trials. The current recommendations for definition, classification, 

screening and referral, management and therapy for patients with established coronary heart 

disease and high-risk individuals in the population are based on a Joint British Cardiac 

Society report (Wood et al 1998). The report emphasised that in order to encourage the 

implementation of the guidelines within clinical practice it had focused on critically 

appraising the mass of research evidence against the resource implications encountered. This 

approach promotes achievable clinical guidelines within the financial constraints of the health 

service. However, it fails to take account of the possibility that secondary prevention 

strategies may need tailoring to meet the clinical needs of patients with heart failure. The next 

section will therefore seek to address this omission.
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Taking hypertension, hyperlipidemia, smoking, diabetes mellitus, obesity, lack of exercise 

alcohol consumption and stress in turn, the contribution of these risk factors to the 

development and progression of heart failure is discussed and secondary prevention treatment 

recommendations are reviewed:

5.3.1 Hypertension

The most recent report to emerge from the Framingham study states that hypertension is the 

most easily modifiable risk factor; it has a population attributable risk of 59% for women and 

39% for men (Lloyd-Jones 2001). Patients with hypertension are clearly at risk of developing 

heart failure but the mechanisms by which this occurs are, according to Cleland (1999), 

unclear. The cardiac complications of hypertension include ventricular hypertrophy, ischemic 

heart disease and acute heart failure (Rudd and Wad-Hagar 1998). Left ventricular 

hypertrophy is associated with a 14-fold increase in the risk of heart failure in those aged 65 

years or under (Lip et al 2001). Hypertension also hastens the process of atherosclerosis by 

disrupting the endothelium (Rudd and Wad-Hagar 1998).

High blood pressure or systemic arterial hypertension is, therefore, not a single disease state 

but a disorder that has many causes and a range of responses to therapy. The Joint British 

Cardiac Society (1998) recommends that patients' with a sustained systolic BP > 140 mm Hg 

and/or diastolic BP > 85 mm Hg should receive drug therapy. However, other groups advise 

lower thresholds (130/85 mm Hg) for patients at an increased risk of developing target organ 

damage such as diabetics, patients with renal insufficiency and heart failure (Ferdinand 2001).
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Initial pharmacological therapy for hypertension is low-dose thiazide diuretics, beta-blockers, 

and ACE inhibitors (Ferdinand 2001). An increasing body of evidence has confirmed that 

these drugs have a specific benefit for patients with heart failure, whether or not they have 

hypertension. Clinical trials have repeatedly demonstrated the benefits of antihypertensive 

therapy in patients with hypertension. For example the largest study, the Hypertension 

Optimal Treatment Study (HOT) (Hanson et al 1998), enrolled 18,790 patients between the 

ages of 50-80 years, and at the end of one year reported a 51% reduction in major 

cardiovascular events in high-risk patients who achieved a target diastolic blood pressure < 80 

mm Hg. It is advisable that for patients with a combination of hypertension and heart failure, 

life-style modification and drug therapy should be started simultaneously (Doering et al 

2001). Most studies confirm that this approach is more effective in controlling blood pressure 

than either therapy alone (Rudd 1998). During the early nineties, several randomised trials 

were conducted on patients with coronary heart disease to determine the value of weight loss 

and exercise interventions on several risk factors, including blood pressure (e.g. Ornish et al 

1990, Schuller et al 1992, Haskell et al 1994). Despite the wide variance in the design of the 

studies, with respect to the specific intervention and the study population, they all reported a 

benefit in terms of reducing both blood pressure and lipids. Sodium restriction is an important 

element of the symptom management of patients with heart failure, as well as for patients 

with hypertension (Doering et al 2001). Controlled trials, however, have not been undertaken 

to assess the role of dietary sodium restriction in patients with heart failure. The rationale of 

sodium restriction is supported by the fact that, excessive sodium retention by the kidneys is 

known to be a consistent pattern in patients with advanced heart failure, the sequel of which is
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fluid overload and decompensation (Packer 1992). The rationale is less clear for patients with 

hypertension, as the sodium hypothesis of hypertension remains undefined (Rudd and Wad- 

Hagar 1998). An analysis of data from trials of dietary salt reduction indicates that the bulk of 

evidence supports only a modest, independent antihypertensive effect from salt, sodium, or 

chloride restriction in the diet (Law et al 1991).

5.3.2 Hyperlipidemia

Hyperlipidemia can be defined as an above normal blood level of fats (lipids) that augment 

atherogenesis (Goe 1989). For patients with coronary heart disease, the Joint British Cardiac 

Society report (1998) recommends a serum total cholesterol less than 5.0 mmol/L and a low 

density lipoprotein (LDL) cholesterol of less than 3.0 mmol/L. Defects in the metabolism of 

lipid-protein complexes (lipoproteins) are responsible for the atherogenic sequel. These 

metabolic defects result in a group of disorders known as hyperlipoproteinemias (Goe 1989). 

Lipoproteins are large, complex, macromolecules, which are responsible for the transport and 

cellular uptake of the major blood lipids, cholesterol and triglyceride (Rader 1998). There are 

five categories of lipoproteins and they differ in their atherogenicity depending on their size. 

The low-density lipoprotein (LDL) fraction is one of the largest, and hence one of the major 

cholesterol carrying lipoproteins in the blood. Whereas, high-density lipoproteins (HDL) are 

the smallest, and consequently contain the least amount of lipid (Rader 1998). The exact 

mechanism as to how certain sub-sets of lipoproteins impact on atherogenesis remains an 

active area of research.
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Fifty years have passed since the relationships between deaths due to coronary heart disease 

and blood cholesterol and dietary fat were first discovered (Goe 1989). Since then, numerous 

clinical trials have demonstrated that a reduction in blood cholesterol decreases 

atherosclerotic disease and cardiac related events. The advent of the lipid lowering 3-hydroxy- 

3-methylglutaryl-coenzyme A reductase inhibitors (statins), in the 1990's revolutionalised the 

treatment of hypercholesterolaemia. The Scandinavian Simvastatin Survival Study Trial (4S 

study, 1994) was the first study to publish compelling evidence that treatment with a statin 

provided significant clinical benefit to patients. In that study 4,444 men and women with 

established coronary heart disease, aged between 35 and 70 years, were randomised to 

placebo or the lipid lowering agent simvastatin. The study lasted for approximately five years, 

and at the end of this period the treatment group showed a 42% reduction in cardiac death, 

relative to the control group and a 30% reduction in all-cause mortality. Sub-group analysis 

revealed that treatment with simvastatin also caused a reduction in new-onset heart failure, 

although it can be supposed that this may have been due to a decrease in the number of 

cardiac events in the treatment group, who achieved a risk reduction of 34%. Since the 4S 

study published its results, several large clinical trials such as the Cholesterol and Recurrent 

Events trial (CARE) (Sacks et al 1996) and the Long-Term Intervention with Pravastatin in 

Ischaemic Disease (LIPID) study (1998), have continued to provide convincing evidence that 

statins provide the single most effective type of treatment for reducing cholesterol. However, 

to suggest that the reduction in cardiac events through the use of statins is attributable only to 

their lipid-lowering effects is simplistic. This notion is borne out by Brown and Zhao (1999, p
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212), who from an extensive analysis of angiographic regression trials and clinical endpoint 

trials of secondary prevention for coronary heart disease came to the following conclusion:

'Intensive lipid lowering therapy typically reduces stenosis severity by 10% to 20% but, more 

importantly, stabilizes the plaque in terms of its mechanical strength, inflammatory activity, 

and endothelial functional integrity'.

A reduction in mortality is then predicted for a reduction in cholesterol. The question then 

arises as to whether to commence a patient with coronary heart disease, and a level of serum 

cholesterol lower than those selected in the published trials, on lipid lowering therapy. As yet 

there is no evidence to support such an action. Even though secondary prevention trials are 

now including patients over the age of 75 years (e.g. Incremental Decrease in Endpoints 

through Aggressive Lipid Lowering (Pedersen et al 1999), and LIPID (1998)), the data 

regarding the benefit of lipid lowering therapy in the elderly has in the past been lacking. 

Therefore, questions still exist in clinical practice, as to the benefit of cholesterol reduction for 

this group of patients. Subgroup analysis, however, has indicated that age is not a determinant 

of benefit from therapy and older age groups derive benefits similar to those in younger 

groups (4S study, 1994). Due to the increasing amount of data supporting the use of 

cholesterol reduction in secondary prevention, the decision to instigate treatment in elderly 

patients should surely be an individual one, based primarily on the patient's general health 

and the ability to tolerate lipid-lowering therapy. For example, an independent 80-year-old 

individual with heart failure NYHAII, coronary heart disease and an elevated LDL-
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cholesterol who wants to do everything possible to prevent an ischaemic event should not be 

denied lipid-lowering therapy simply on the basis of age. Unfortunately, a study that would 

have provided information on the long term benefit for cholesterol lowering in elderly 

women, the Women's Health Initiative (WHI) (1998) (an American study, which enrolled 

48,000 post menopausal women between the ages of 50-79 years and was due to complete in 

2007), was suspended in 2002 due to an increase in breast cancer rates in the experimental 

group (WHI investigators 2002).

A Canadian study (Senaratne et al 2001) has recently reported that a planned strategy of 

management of hyperlipidemia by a cardiac rehabilitation nurse, in liaison with a cardiologist 

(for patients attending cardiac rehabilitation, n =80), is superior to the standard practice of 

leaving the responsibility to the cardiologist alone (for patients only attending outpatient 

clinic n= 189). The study demonstrated that the strategy was effective at implementing 

pharmacotherapy (p = 0.01) to lower cholesterol levels whilst patients attended cardiac 

rehabilitation. However, as follow up data was missing in 27.3% of patients in the standard 

care group, it remains unclear as to the impact of the intervention on patient's cholesterol 

levels.

As saturated fat is a major factor in cholesterolemia (Kritchevsky 2001), the dietary 

recommendations for well-nourished patients with heart failure partially comprise of 

following a low-fat diet, which means that <30% of the total calories should be from fat 

(Doering et al 2001). During the last decade, the advice given to patients to eat more oily fish,
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fruit and vegetables, bread, pasta, potatoes, olive oil and rapeseed margarine (a more 

Mediterranean diet), has been based on evidence from randomised controlled trials (e.g. Watts 

et al 1992, De Lorgeril et al 1994). These trials support the conclusion that effective diet 

modification therapy produces considerable benefit to coronary disease. The Diet and/or 

Omega 3 PUFA Intervention trial on Atherosclerosis (1997) is the only ongoing trial to focus 

on primary and secondary prevention of atherosclerotic disease by means of dietary 

intervention over a 15 to 20 year time span. The study hopes to provide data on morbidity, 

mortality and cardiovascular factors in patients aged between 63 and 75 years. This is 

important because, whilst the cardioprotective effects from a Mediterranean-type diet or one 

supplemented with omega-3 fatty acids have been greeted with enthusiasm, their efficacy 

needs to explored in more detail, especially in older patients. The elderly are likely to do 

poorly with nutritional plans that may not have the correct nutritional balance for their age 

group (Stone 1998). Therefore, it is imperative that elderly patients with heart failure receive 

detailed individualised advice from a registered dietician, along with a comprehensive 

approach to lifestyle change, in order to achieve the best results.

5.3.3 Smoking

Smoking is responsible for one in seven deaths attributable to coronary heart disease (Health 

Development Agency 2000). In the United Kingdom more than 120,000 people a year die 

from smoking related diseases (DoH 1998). Smoking is associated with an increased 

prevalence of atherosclerosis. To help put this into context, an American study of 10,914 

people over 3 years reported that the degree of atheromatous thickening in carotid arteries was
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50% greater in smokers than in non-smokers (Howard et al 1998). The physiological negative 

effects of smoking on the cardiovascular system have been extensively investigated (Rigotti 

and Pasternak 1999). For patients with heart failure, the following adverse haemodynamic 

effects are exacerbated due to the already compromised myocardium. Smoking reduces 

cardiac output, increases heart rate, systemic blood pressure and vascular resistance. There 

follows an increase in oxygen demand and a decrease in myocardial oxygen supply, owing to 

the reduced diastolic filling time (with a faster heart rate) and increased carboxyhaemoglobin 

levels (Gibbs et al 2001). The value of smoking cessation, for the secondary prevention of 

cardiovascular disease, has been demonstrated by several longitudinal observational studies 

(e.g. Goldberg et al 1981, Daly et al 1987). The most recent study reported that the mortality 

rate of patients who stopped smoking 4 years after suffering an acute myocardial infarction 

was 17%, as compared with 31% for patients who continued to smoke (p<0.05) (Herlitz et al 

1995). The overwhelming amount of research data accumulated during the last 40 years 

proves that smoking cessation promptly lowers morbidity and mortality from coronary heart 

disease, compared with continuation of smoking. This is regardless of how long, or how 

much, one has smoked (Rigotti and Pasternak 1999). Therefore, for those patients with heart 

failure who smoke, smoking cessation intervention should be a priority. There is evidence to 

suggest, however, that this is not always the case. In a retrospective medical record review of 

200 North American patients, with a principal discharge diagnosis of heart failure, only 14 

(11%) of 128 smokers had counselling about smoking cessation documented (Krumholz et al 

1997). Reliance on patient records to provide an accurate account of a conversation is in itself 

problematic. Unfortunately, it is impossible to give an estimate as to whether this situation is
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reflected in Great Britain, due to a lack of data. For instance, a survey of smoking cessation 

activities by GP's and practice nurses in England and Wales revealed that only 57% routinely 

updated their records on smoking status (McEwan and West 2001).

Different approaches to helping smokers stop have been increasingly researched (Raw et al 

1998), but none have specifically focused on patients with heart failure. The current smoking 

cessation guidelines for health professionals have recently been updated (West et al 2000), 

and can be summarised as follows: records on the smoking status of patients should be kept 

within primary and secondary health care, and updated on a regular basis; patients should be 

advised to stop smoking at the first point of contact; nicotine replacement therapy should be 

made readily available for patients; patients are referred for behavioral support to staff 

specialising in smoking cessation as soon as possible. West et al (2000) endorses these 

recommendations as an extremely cost effective means of preserving life and reducing ill 

health.

5.3.4 Diabetes

In 1999 the World Health Organisation (WHO) reported a major rise in the number of people 

with diabetes. This is due to a combination of reasons, such as an increase in obesity and a 

general reduction in physical activity; environmental and genetic factors also have a part to 

play (Burden 2001). For diabetic patients, atherosclerosis is the major cause of death (80%) 

(WHO 1999). Diabetes affects atherogenesis through a variety of mechanisms, the most 

specific being the irreversible glycosylation of proteins and lipoproteins that enhance the
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potential for oxidative damage (Ginsberg 1991). Hyperglycemia also promotes endothelial 

dysfunction and prothrombic changes (Stehouwer et al 1992). Insulin resistance, defined as a 

reduction in the biological effect of insulin, is an integral part of non-insulin-dependent 

diabetes and associated with several cardiovascular risk factors (Aranson and Rayfieldl998). 

These include hypertension, hyperlipidemia, impaired fibrinolysis and a central pattern of fat 

distribution. Based on the results from the Framingham Heart Study, the risk of developing 

heart failure is substantially increased for people with diabetes (Kannel et al 1994). Diabetic 

women had a five-fold increased risk compared to non-diabetic cohorts, while men had more 

than twice the risk. Patients with diabetes have specific cardiac problems including 

cardiomyopathy and autonomic neuropathy, leading to silent ischemia and an increased risk 

of rhythm problems (Aranson and Rayfieldl998).

It is apparent that patients with diabetes will inevitably develop atherosclerosis. To what 

degree and consequence appears to be dependent on the level of glycemic control, and the 

presence of certain risk factors. For example, improving the metabolic control in patients with 

diabetes results in lowered triglyceride levels and an element of beneficial increase in high- 

density lipoproteins (Burden 2001). Intensive glycemic control has been shown to reduce one- 

year mortality by 52% for patients with diabetes recovering from an acute myocardial 

infarction (Malmberg et al 1995). The combined presence of diabetes and hypertension, 

hyperlipidemia or smoking considerably accelerates the development of coronary heart 

disease (Aranson and Rayfield 1998). It is therefore vital to focus on aggressive risk factor 

management as well as glycemic control for this group of high-risk patients.
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5.3.5 Obesity

Obesity has increased dramatically throughout the world, during the last 15 years (DesJarlais 

and Jones 2001). Health related costs of obesity such as sick leave, disability allowance, 

physician visits and hospital admissions, cause a substantial economic burden (Holm et al 

2001). In Wales, 55% of adults are overweight and 16% clinically obese (National Assembly 

for Wales 2001). Excess weight and obesity are most commonly categorised by the body mass 

index (BMI), which is calculated by dividing weight (kg) by height (meters). Overweight is 

defined by a body mass index of 25-29 and obesity by a body mass index of 30 and above 

(Abernathy 1991). In those with a body mass index of 28 or greater, the relative risk of death 

from all causes increases by 50% (Holme et al 2001). Obesity has a significant effect on 

health, especially coronary heart disease, stroke, diabetes and cancer (Crombie 1999). Other 

health problems associated with patients suffering from obesity include osteoarthritis, 

breathlessness, sleeping disorders and emotional illness (Stone 1998). Obesity of the central 

type, where fat accumulates around the abdomen, is associated with a higher prevalence of 

lipid abnormalities, hypertension and abnormal glucose tolerance (Joint British Cardiac 

Society 1998).

Cardiac output and blood volume increase in obese patients, in order to supply the excess 

adipose tissue (Stone 1998). Obesity predominately affects diastolic function and there is a 

strong tendency for patients to develop left ventricular hypertrophy (Messerli et al 1983, 

Frank et al 1986). However, Sido et al (2000) demonstrated that weight loss achieved through
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dietary intervention might result in an improvement in cardiac function. Although the concept 

that reducing the workload on the heart would result in a physiological improvement is 

apparent, the study in question is very small (< 20 patients). Therefore, no definite 

conclusions can be drawn. Dietary restriction alone, as a method to reduce obesity, has proved 

unsuccessful (Grodstein et al 1996). However, when diet and exercise are combined the 

results are more encouraging. The results from several clinical trials, designed to determine 

whether a combination of exercise and dietary intervention could enhance secondary 

prevention of coronary heart disease, have demonstrated significant benefits (Ornish et al 

1990, Singh et al 1992, Schuller et al 1992, Haskel et al 1994). Nonetheless these studies vary 

considerably both in design and study populations. It is imperative to understand not only the 

key components of the intervention, but also the age, gender and aetiology of the study 

population in relation to the health barriers and benefits that can be achieved. Questions still 

remain regarding the benefits of such approaches in older and more compromised patients in 

terms of health and social wellbeing; this specifically applies to patients with heart failure. 

The current emphasis for all goals in weight management whether they relate to fat restriction, 

weight loss or increasing physical activity is on moderation (Crombie 1999). For all health 

professionals involved with providing advice, support, motivation and encouragement to 

patients who are trying to lose weight, it is important to realise that it is likely to be a long 

process with many relapses.

Chapter 5. Risk factors for patients with heart failure 120



5.3.6 Inactivity

Exercise capacity and physical functioning in coronary patients, are limited by the direct 

effects of coronary heart disease such as angina and left ventricular dysfunction. Indirect 

effects include poor skeletal muscle structure and function, and psychological factors such as 

fear and anxiety about exercising (Ades 2001). With the study of exercise as a treatment 

modality in heart failure patients, the relationship between inactivity and the progression of 

heart failure has gradually gained recognition. Several clinical trials have demonstrated that 

exercise training is associated with positive health outcomes (e.g. Sullivan et al 1989, 

Belardinelli et al 1999).

To date, the rate of compliance to exercise regimes for heart failure patients has not been 

documented. The predictors of poor participation for patients recovering from a myocardial 

infarction in Cardiac Rehabilitation include: older age, presence of comorbidities, especially 

arthritis, and the presence of mental depression. As all these factors feature strongly in 

patients with heart failure, it would be of benefit to know not only the compliance rates of this 

cohort of patients for taking exercise, but also the reasons for non-compliance. Programmes 

can then be adjusted to encourage participation and subsequently improve the physical 

functioning of heart failure patients.

5.3.7 Alcohol consumption

During the last twenty years, the influences of alcohol on the cardiovascular system have been

attributed to its toxic action. Alcohol and its metabolite acetaldehyde confer a toxic effect on
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cell mitochondria as well as on the sarcoplasm reticulum. The toxic effects are diverse and are 

dependent on both the mean daily consumption and the duration of alcohol intake (Schappet 

and Maisch 2001). The detrimental consequences are a decrease in myocardial contractility, 

hypertension, atrial and ventricular arrhythmia's, and secondary non-ischemic dilated 

cardiomyopathy. After ingesting large amounts of alcohol for many years, alcoholic 

cardiomyopathy may develop, which presents with dilation and impaired contraction of the 

left or both ventricles (Schappet and Maisch 2001).

Alcohol consumption for patients who are suspected of having alcoholic cardiomyopathy is 

prohibited (Remme and Swedberg 2001), and encouragingly, abstention can lead to clinical 

improvement and normalization of left ventricular function (Molgaard et al 1990). However, 

for patients with left ventricular dysfunction, light-to-moderate alcohol consumption is 

permitted (Remme and Swedberg 2001). In the SOLVD study (Cooper et al 2000), baseline 

characteristics of patients who consumed 1 to 14 drinks per week (light-to moderate drinkers, 

n = 2,594) were compared with those of patients who reported no alcohol consumption (n = 

3,719). Among patients with ischemic left ventricular dysfunction, light-to-moderate alcohol 

consumption was independently associated with a reduced risk for all cause mortality (p < 

0.01), particularly for death from myocardial infarction (p < 0.001). No such benefit was 

noted for patients with non-ischemic aetiology. Also, there was no difference between the 

groups in terms of death from progressive heart failure, arrhythmic death and hospitalisation 

for heart failure. This was the first observational study to report that alcohol consumption is 

not associated with an adverse prognosis in patients with heart failure. However, Evangelista
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et al (1999) has implied that continued alcohol use may contribute to multiple hospital 

admissions for patients with heart failure. This implication is based on a retrospective study 

involving the chart review of 220 patients who had more that one admission for heart failure, 

of whom 70% continued to use alcohol. However, as the same number also continued to 

smoke it is difficult to apportion the blame to one particular risk factor. In general, it appears 

from the current evidence that alcohol should be restricted to moderate levels i.e. 1 to 2 units 

per day for patients with heart failure. Further work, however, is required to determine the 

exact long-term pathophysiological effects of moderate doses of alcohol on the myocardium.

5.3.8 Stress

The following psychological factors have been implicated in the development of coronary 

heart disease: anger, hostility, type A behaviour and trait anxiety, due in part to the fact that 

they all have the ability to initiate the physiological response to stress (Emery and Decker 

1998). The physiological response to stress has been characterized as an innate 'flight or 

fight' response when confronted by a threatening situation, either of a physical or a social 

nature (Emery and Becker 1998). Within the social constraints of modern society this 

physiological response to threatening situations is often deemed inappropriate and can, 

therefore, remain suppressed causing a chronic stress response. The stress response is marked 

by the mobilization of the sympathetic nervous system. Catecholomines released from the 

adrenal medulla cause: increases in heart rate, blood pressure and blood sugar levels, 

bronchiole dilatation; blood is temporarily diverted from non-essential organs to the brain, 

heart and skeletal muscles. Catecholamines cause fairly brief responses to stressors, unlike the
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adrenocortical hormones that promote longer lasting body responses, and changes in white 

blood cells and platelet function (Marieb 2001). Studies suggest that, as a consequence of 

these biochemical and haemodynamic changes, damage to the walls of arteries occurs through 

injury to the endothelium and deposition of cholesterol. It can be supposed therefore, that this 

harmful effect is particularly pertinent to patients with heart failure who are already prone to a 

high sympathetic drive in order to maintain cardiac output. The literature on secondary 

prevention interventions that include strategies to reduce stress and enhance psychosocial 

functioning, such as counselling and relaxation therapy, is limited. However, the most recent 

meta-analysis concluded that the addition of psychological interventions to a standard cardiac 

rehabilitation programme, irrespective of the theoretical orientation, reduces cardiac 

morbidity, mortality and psychological distress (Linden et al 1996).

5.3.9 Uric Acid

An increase in serum urate concentration is commonly seen in patients with heart failure. 

Epidemiological evidence suggests a specific association between the level of serum uric acid 

and cardiovascular risk and mortality, particularly amongst patients with hypertension, 

diabetes and heart failure (Alderman 2002). There is however, much controversy concerning 

the role of uric acid as an independent risk factor in the development of coronary heart 

disease. The predictive capacity of uric acid may be partly dependent on the fact that 

hyperuricemia runs in parallel with a deranged renal function (Ruilope and Garcia-Puig 

2001).
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5.4 Concluding remarks

An understanding of the pathology and physiology associated with patient's ill health is a 

fundamental requirement of evidence based nursing practice. There is a substantial body of 

literature to support the concept that, risk factor reduction has an important role to play in the 

regression of atherosclerosis. It is apparent that secondary prevention strategies may need 

tailoring to meet the clinical needs of patients with heart failure. The control of hypertension 

through medication is essential and sodium restriction may be useful for patients as adjunctive 

therapy. Statin therapy as a treatment for hyperlipidemia reduces the incidence of further 

coronary events, and should be prescribed on an individual basis for patients. However, 

further work is required to establish their benefit for patients over the age of 70 years. Prior to 

advising patients to adopt a low fat diet, based on a raised lipid profile, the nutritional status 

of patients should be assessed. This is particularly pertinent in the elderly who are prone to 

digestive problems. Smoking is a primary risk factor, and the use of specialised staff trained 

in smoking cessation is the most effective treatment strategy. There is a need for patients with 

diabetes/glucose intolerance to pay attention to tight glycemic control and the reduction of 

other risk factors is essential, in order to avoid serious cardiac complications. For obese 

patients, a combination of dieting and exercise is the only effective means to lose weight. 

Although guidelines advise that patients with heart failure be permitted alcohol in moderation, 

further work is required to ascertain the long-term effects. There is no doubt that the impact of 

stress on coronary artery disease is deleterious and secondary prevention strategies that
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include psychosocial support are beneficial. Renal dysfunction and an elevated uric acid level 

are related to many of the established risk factors.

The development of successful secondary prevention strategies for patients with heart failure 

is an active process. In concordance with the patient, risk factors need to be identified, 

measured and actively treated, using protocols agreed between primary and secondary care 

providers; a task ideally suited to the role of the cardiac rehabilitation nurse.
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6.1 Introductory remarks

The impact of the acute effects of heart disease on patients and their families in terms of 

psychosocial functioning is well documented. Depression, anxiety, mental stress and 

social isolation all have a negative influence on disease progression and the recovery 

process (Frasure-Smith et al 1995, Johnson et al 1996, Glazer et al 2002). The 

achievement of favourable psychosocial adjustment, however, results in an improvement 

in a wide range of health outcomes, including adherence to the treatment regimen and 

morbidity (Lewin et al 1992, Nelson et al 1994, Blumenthal et al 1997).

It is only in recent years that the psychosocial impact of heart failure has been explored, 

and this is reflected in the small number of studies encompassing a wide range of related 

aspects. The purpose in the initial part of this chapter is to review the role of psychosocial 

factors in the lives of patients coming to terms with heart failure. Focusing on different 

experiences of the illness trajectory, the studies reviewed address the effects of anxiety 

and depression, the adaptation process, sexual function and the experiences of spouses of 

patients with heart failure. The subsequent section addresses current strategies for 

improving psychosocial functioning.
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6.2 Anxiety and depression in patients with heart failure

Cardiac patients with anxiety and specifically those with depression, tend to report a poor 

health related quality of life and exhibit unhealthy illness behaviour, in the form of low 

compliance with the treatment regimen and sub-optimal risk factor control (Herrmann- 

Lingen 2001). State anxiety can evoke sympathetic arousal and as such has a negative 

physiological effect on cardiac autonomic balance (Piccirillo et al 1999) and high blood 

pressure (Paterniti et al 1999). When anxiety is combined with depression there may be a 

resultant increase in cholesterol and altered platelet function (Kuezmierczyk et al 1996). 

Therefore, patients with established heart disease suffering from anxiety and/or 

depression may have an increased risk of adverse cardiac events (Herrmann-Lingen 

2001).

Most studies have examined depression in patients with heart failure, awaiting heart 

transplantation. The first, using a structured psychiatric interview with which to diagnose 

depression, reported a prevalence rate of 17% in a sample of 60 hospitalised patients > 70 

years (Freedland et al 1991). Until Koenig's study (1998) little was known about other 

factors associated with depression, such as correlates, predictors of outcome and 

treatment; despite the potential impact from depression on health outcomes and the use of 

health services. Koenig (1998), using a psychiatrist, and a battery of instruments with 

which to measure mental and physical health, found that 36.5%, patients (n = 107) with 

heart failure aged > 60 years admitted to a medical center in North America suffered 

from major depression. This result, when compared to a finding of 17% in cardiac 

patients without heart failure was found to be significant (p = 0.002), and independent of
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past psychiatric history. However, patients with depression in Koenig's study were more 

likely to have co-morbid psychiatric disorder, severe medical illness and severe 

functional impairment. Patients with heart failure often remained depressed for a long 

time and 40% failed to improve during the year following discharge, although this was 

probably due to the lack of available specialist support. Factors predicting slower 

remission included stressful life events and poor social support; physical health factors at 

baseline had little effect. The fact that physical symptoms and poor physical functioning, 

make a large contribution to the variance in depression of hospitalised patients with heart 

failure is also supported by Majani et al (1999) and Friedman and Griffin (2001).

MacMahon and Lip (2001) suggest that patients with heart failure may exhibit a high 

degree of anxiety as a consequence of their poor prognosis. The above Italian study 

(Majani et al 1999), however, appears to refute this supposition reporting no significant 

differences in the degree of state or trait anxiety between patients with heart failure (n = 

152), and those admitted with other severe chronic diseases. However, any conclusions 

must be tempered by the fact that Majani et al fail to address whether the patients with 

heart failure were aware of their diagnosis and subsequent prognosis. The generalisability 

of this study is limited by cultural factors and the exclusion of female patients. 

Nonetheless, the authors acknowledge, that on the basis of a diagnosis of heart failure 

alone, a generic pattern of psychological distress can be predicted. Chronic illness 

consists of a myriad of factors that may diminish self-worth, physical manifestations 

cover only one component.
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6.3 Adapting to heart failure

Ridout and Montemuro (1986) sought to investigate the relationship between the 

psychosocial variables of hope and morale, and the functional and physiological status, in 

23 patients attending an outpatient heart failure clinic in Ontario, Canada. The authors 

acknowledged that nursing with its emphasis on caring, nurturing and promotion of 

health could enhance these characteristics in patients and thus promote adaptation 

towards living with heart failure. Using the following measures: Beck Hopelessness Scale 

(Beck and Weissmann 1974) which is used predominantly in the psychiatric population; 

the Philadadelphia Geriatric Centre Morale Scale (Lawton 1975); the physical and social 

function sections of the McMaster Health Index Questionnaire (Chambers 1982); this 

descriptive study reported that neither hope, morale or social functioning were even 

moderately correlated with physical function. The small sample size, and the lack of 

sensitivity in the specified sections of the McMaster Health Index Questionnaire in 

differentiating between patients with a lesser, or greater degree of heart failure limits 

confidence in the study. The findings, however, may infer that the more hopeful patients 

harbor the ability to suppress certain realities of their illness. Based on this assumption, 

the authors suggest that the active involvement of the patient in setting realistic goals for 

the future could assist in fostering hope and thus enhance the adaptation process.

To gain a better understanding of what heart failure means to patients and how they 

adjust to the condition, Stull et al (1999) based their study on the sociological paradigm 

of symbolic interaction. Symbolic interaction posits that the meanings that individuals 

attach to events or situations are central to the development of identity and subsequent
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behaviors. The data, collected from transcribing detailed interviews conducted on 21 

patients and in the majority of cases the patient's spouse, revealed several themes. Five 

distinct phases of the process of identity formation emerged from the data: a crisis event, 

the diagnosis, the patient's and family response to the diagnosis, their acceptance and 

adjustment to life with the condition, and the decision to get on with life. The main 

implication from this study was that patients and their families gradually accept and 

adjust to having heart failure; accomplishing this successfully, however, requires support 

and information from a wide variety of sources. Family members, friends, patients with 

previous experience of heart problems and clinicians, were all cited as being important in 

this context. It is when the support and information is not forthcoming that patients react 

with fear, anxiety and anger.

It appears that the processes of disruption, incoherence (defined as the lack of congruence 

when an experience does not make sense), and reconciling, may provide a broad 

foundation for understanding the illness experiences of patients with heart failure, and 

their family members (Mahoney 2001). Mahoney reports data on reconciling, the salient 

experience described by informants in an ethnographic study involving 16 patients and 12 

family members, is consistent with findings reported elsewhere, that describe the need for 

patients to make sense of heart failure. Despite the apparent limitations of this study, in 

that the patients selected were predominately white, English speaking Americans, the 

study serves to underscore the importance of understanding the emotional struggles 

experienced by patients and family members.
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Patients with heart failure have been found to have the poorest health perceptions when 

compared to other groups of patients (Stewart et al 1989). Furthermore, poor 

psychosocial adjustment to illness has shown correlations with a reduced health related 

quality of life, including self-reported functional status, increased depression and hostility 

(Dracup et al 1992, Brecht et al 1994) and increased morbidity (Bennet et al 1997). A 

descriptive, comparative study conducted by Evangelista et al (2001) examined the health 

perceptions of 32 patients with heart failure. To gather both qualitative and quantitative 

data, interviews were conducted in the patients home and a battery of instruments were 

utilised. The instruments included: the Health Perception Scale of the Medical Outcomes 

Study Short-Form General Health Survey (Ware 1991); the visual analog scale from the 

European Quality of Life questionnaire to measure overall health satisfaction (Brazier et 

al 1993); the Constructed Meaning Scale (Fife 1995) to measure the perceived meaning 

that persons give to their illness. Findings from the study suggested that women had 

higher health perceptions than men, ascribed more positive meanings to their illness and 

also demonstrated better psychosocial adjustment. However, as the majority of women in 

the sample were diagnosed later in life when retired, and the majority of men were still 

working and significantly younger (p = 0.05), comparisons between the two groups can 

only be made in very general terms. The authors acknowledge that health satisfaction 

differences can be explained by the fact that older people may have already achieved 

many of their life goals, have less to lose from being ill and have, therefore, lower 

expectations regarding their health status. Many patients, however, shared strong feelings 

of depression, anger, and anxiety in response to their illness and it was also suggested 

that as worry and stress increase health perceptions and health satisfaction decrease. The
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reported findings, from another small American study, concur with the findings of 

Evangelista (2001) by suggesting that older women with heart failure show great 

resourcefulness in coping with disease limitations (Rhodes and Bowles 2002).

6.4 Sexual function and heart failure

Despite being chronically ill, many cardiac patients are concerned about their sexual 

function (Mulligan et al 1991, Jaarsma et al 1996). Although sexual function has been 

studied in patients after myocardial infarction (Tardif 1989), coronary artery 

revascularisation (Langeluddecke et al 1989), and heart transplantation (Tabler and 

Frierson 1990) little is known about the sexual functioning of patents with advanced heart 

failure. As part of an ongoing research programme evaluating the health related quality of 

life in patients with advanced heart failure (NYHAIH-IV), Jaarsma et al (1996) 

conducted a study to describe the sexual functioning of 62 patients, the majority of whom 

were middle-aged men (82% aged 53 years). Since the start of their illness most patients 

(73%) in this sample described a marked decrease in libido, and the ability to perform 

sexually. Despite these problems, few patients admitted to a negative marital relationship. 

A clinically significant positive relationship was found between patients with a poor 

sexual function, the results of the 6-minute walk test (p = 0.005) and NYHA functional 

class (p = 0.05); thus implying that sexual activity may have been beyond their physical 

capability. It also appears that patients with heart failure experience long-term sexual 

dysfunction and the authors compare this finding to patients with MI, who generally 

return to a satisfying sexual relationship within 6 weeks of the acute event. Advanced 

heart failure, however, need not necessarily mean the end of satisfying sexual
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relationships, as highlighted by the number of patients who reported no problems in this 

aspect of their life (42%) (Jaarsma et al 1996). It remains unclear as to whether this group 

of patients felt compelled to make any adjustments in their sexual activity, in order to 

adapt to their reduced physical functioning.

6.5 Experiences of spouses of patients with heart failure

A Swedish qualitative study exploring patients perceptions of their sleep situation, found 

that commitment and support from next of kin played an important part in patients being 

able to manage their disease more effectively (Brostrom et al 2001). One of the few 

studies addressing the role of spouses, however, found that providing care for a husband 

with heart failure was burdensome and stressful (Karmilovich 1994). Martensson et al 

(2001) reported that the spouses experience is dependent on the severity of the patient's 

heart failure. Caring for a spouse with severe heart failure, social isolation and receiving 

insufficient support from children, friends, and health care professionals, appears to be 

the ultimate negative situation. Of the 23 elderly spouses participating in the descriptive 

study undertaken by Martensson et al (2001), the majority noticed a personality change in 

the patient. The patient reacted to the illness by becoming more self-involved; this in turn 

led to the spouse becoming increasingly passive and repressed. In this study, it was 

obvious that the spouse had not been included in patient care, and there was an 

underlying resentment on behalf of the spouse, due to the fact that they had not received 

any information, despite attending many hospital appointments.
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6.6 Strategies for improving psychosocial functioning

To date, only two studies have been published that demonstrate the use of psychosocial 

therapeutic interventions for patients with heart failure. Kostis et al (1994), using the 

Beck Depression Inventory (Beck 1996), demonstrated improvements in depression and 

anxiety of 52% and 39% respectively, for patients receiving exercise training, dietary 

control and cognitive behavioral group therapy which included relaxation, stress 

reduction and coping with adverse emotions. This result compared to an increase in 

depression and anxiety respectively of 25% and 45% for patients in the control group. 

The sample size, however, was too small (n = 20) to come to any worthwhile 

conclusions.

Patients (n = 45) with advanced heart failure were reported as having experienced a 25% 

and 45% decrease in depression and anxiety respectively (p = 0.05) after being 

randomised to receiving biofeedback relaxation training for a period of six weeks (Moser 

et al 1999). This intervention positively affected a number of clinical variables including: 

rehospitalisations (p = 0.05), health related quality of life as measured by the Minnesota 

Living with Heart Failure questionnaire (p = 0.05), and a reduction in norepinephrine 

levels. The authors acknowledge, however, that many questions remain to be answered 

before this technique can be used in clinical practice. For example, it remains unclear as 

to whether there were any adverse clinical effects, such as a marked reduction in 

sympathetic tone leading to the possibility of some patients becoming heamodynamically 

unstable. There is also the issue of which component of the intervention was the most 

effective, the relaxation or the biofeedback. Finally, it appears that for the intervention to
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work successfully it requires a commitment on behalf of the patient to practice the 

technique and use it on a regular basis, and this in itself may be a problem.

Programmes of care focusing on secondary prevention, such as cardiac rehabilitation, 

often include therapeutic techniques to reduce the impact of psychological distress and 

psychosocial problems on the patient's ability to make a full recovery. The most 

commonly employed interventions include: stress reduction techniques, relaxation 

training, biofeedback, cognitive counselling (identifying and challenging irrational stress- 

producing thought patterns) or behavioral counselling (modifying contingencies for 

desired behaviour) (Emery and Becker 1998). There is, however, no standardization of 

the different approaches and as a consequence the application between programmes 

varies considerably. Nonetheless, on the basis of the evidence that these techniques have 

proved to be beneficial in patients recovering from MI or coronary artery bypass surgery 

(Thompson 1989, Van Dixhoorn et al 1989, Dracup et al 1991, Trzcieniecka-Green and 

Steptoe 1996) there is reason to believe that they may be helpful for patients with heart 

failure.
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6.7 Concluding remarks

Qualitative research has a limitation in that it is impracticable for the researcher to use 

large, representative samples for obtaining data. The extent to which the findings of the 

aforementioned studies exploring the psychosocial issues of patients with heart failure 

can be generalised, is therefore questionable. Nonetheless, their main intention was to 

provide a rich description that interprets the experiences of patients with heart failure, and 

their spouses, from their own perspectives. Due to the paucity of literature it is difficult to 

draw definite conclusions on this subject, however the qualitative studies indicate that, 

the process of coming to terms with living with heart failure is difficult, and those 

patients who cannot adjust to the physical symptoms that the disease imposes on them, 

are more likely to suffer from depression.

Depression in patients with heart failure appears to be highly prevalent and long lasting, 

particularly in patients with poor social support. The more severe the disease, the greater 

the impact on negative emotions such as anxiety, stress and neurotiscm. Patients, who 

succeed in adapting, appear to go through a transition of emotions and psychosocial 

interactions fiilly supported by a network of family, friends and health care workers. Due 

to the diversity between the studies, in the tools used to measure psychological and 

psychosocial variables, it remains unclear as to which are the most effective measures for 

use in clinical practice. The psychosocial strategy to employ in assisting patients and their 

spouses to improve health related quality of life need to be clarified. It is apparent, 

however, that clinicians are required to provide patients with effective psychosocial
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counselling and stress management techniques, that focus on individual patient concerns 

and promote optimistic coping behaviours.
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7.1 Introductory remarks

The acceptance and participation of a patient in a treatment regimen is a significant issue in 

healthcare, due to the fact that even the most well established healthcare regimens are 

worthless if a patient chooses not to comply with it (Dracup and Meleis 1982). Patient 

compliance is seen as a major contributor to improved outcomes in clinical practice and 

research. It is evident from the wealth of literature available on patient compliance that non- 

compliance remains a common concern for health care professionals. For example, Horwitz et 

al (1990) found that patients who exhibited poor compliance with medication after suffering a 

myocardial infarction were two and a half times more likely to die, within the first year of 

follow-up. Much is known about the issues surrounding non-compliance and yet compliance 

research has been hampered by a lack of consistency in definition and measurement (Kyngas 

et al 2000). It also remains questionable as to whether effective strategies to counteract the 

problem are being employed in everyday clinical practice.

This chapter begins by defining the concept of compliance, and the often synonymously used 

terms adherence and concordance. An overview of the problems inherent in compliance 

studies follows, with a specific focus on those studies that have enrolled patients with heart 

failure. The many different approaches to the measurement of compliance are critically 

appraised. Brief discussion on the factors that may lead to non-compliance, such as the 

motivation and beliefs of the patient and the role of the physician, is followed by a review of 

the strategies that have been proposed to enhance compliance in heart failure patients.
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7.2 Definitions and concepts of compliance

Haynes (1978, pi) produced the most quoted and criticised definition over two decades ago, 

when he described compliance as:

'The extent to which a person's behavior (taking medications, following a recommended diet 

or executing life style changes) coincides with medical or health advice'.

To many authors the term 'compliance' connotes an underlying authoritarian dictatorial tone 

on the part of the health care givers and a yielding acquiescent image of clients (Simons 

1992). A recent editorial in the British Medical Journal (Bloom 2001) cited the definition of 

compliance as 'adherence to the regimen of care recommended by the doctor and persistence 

with it over time'. The term 'adherence' used by Bloom is often used interchangeably with 

compliance and highlights the fact that to date there is no commonly accepted definition of 

compliance. Kyngas et al (2000, p 9) state:

The failure of the scientific community to agree on a commonly accepted definition of 

compliance has resulted in the use of alternative terms including adherence, co-operation, 

mutuality, therapeutic alliance and more recently concordance'.

However, this somewhat simplistic statement fails to take account of the fact that all the 

previously mentioned terms contain elements relating to the patient's self-care
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responsibilities, their role in the treatment process and their collaboration with health care 

providers. Furthermore in the past few years there has been a change in thinking by health 

care professionals. The emphasis is to now view the patient as a respected participant in care 

related decision-making and not as a passive recipient of health care.

In comparing the often synonymously used terms 'compliance', 'adherence' and 'therapeutic 

alliance', Madden (1990) argued that both 'compliance' and 'adherence' refer to outcomes of 

the patient-provider interaction, while 'therapeutic alliance' refers to the process of interaction 

itself. The term adherence puts more responsibility on the clinician to form a therapeutic 

relationship with the patient and possibly enhances the therapeutic outcome (Fawcett 1995). 

Adherence is intended to be less judgmental but it still carries with it some of the implicit 

assumptions of power (Moore 1995).

Kyngas et al (2000) found that within a cognitive-motivational framework, 'compliance' has 

been conceptualised in terms of attitudes and intentions towards recommended or prescribed 

health care regimens. It is noted that within these concepts lies an acceptance of the 

collaborative role between the patient and the clinician. Kyngas et al (2000, p7) defined 

compliance as:

'The active, intentional and responsible process of self-care, in which the patient works to 

maintain his or her health in close collaboration with healthcare staff.
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The emphasis on the shared responsibility between patients and health care personnel for 

health outcome was also the main focus for Hussey and Gilliland (1989, p 606) who defined 

compliance as:

'The positive behavior that patients exhibit when moving towards mutually defined goals'.

The above definitions are in contrast to what now appears to be the rather dated and 

reductionist former concept of compliance, that of an ideology which emphasises the 

professional power of healthcare providers. Nonetheless, the inclination of some health 

professionals to alter the meaning of compliance has also had a tendency to make the term 

ambiguous.

In acknowledgement of an individual's active role and self-determination in healthcare, legal 

documents such as patient charters ensure patient's rights and encourage them to participate in 

care planning and decision making (Calnan 1987). Kyngas et al (2000, p 8) is of the opinion 

that:

'It has become the patient's freedom to choose between alternatives, perhaps an intelligent 

non-compliance'.

Compliance is therefore a decision taken by the patient (Taytard 1992). Surely patients are 

only free to choose if the treatment options are readily available, they have been fully
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explained, and it is accepted by the clinician that the outcome may coincide with the wishes or 

beliefs of the patient, and not their own. This is a large shift from the position of assuming 

that patients are passive recipients of treatment, to one where they are assertive questioning 

participants in health care. There may be a risk that the health care professional's expectation 

of the patient undertaking this confident role, especially in the current climate of limited 

health care resources and health care rationing, is unrealistic. There are other factors that also 

need to be considered, within the health care professional-patient relationship. For example, 

some patients may be reluctant to exercise control of their health care, fearing that the 

treatment risk is also a shared responsibility. Doctors may be reluctant to enter into a 

therapeutic alliance, fearing a loss of professional integrity and/or an element of frustration if 

treatment outcomes are compromised.

7.2.1 The move towards concordance

It could be argued, that Taytard (1992) in recognising that the health beliefs of the patient are 

of paramount importance, when making decisions about the best approach to the treatment of 

the individual, has moved from the concept of compliance to one of concordance. For 

example concordance, when applied to the practice of prescribing and taking of medicine, is a 

fairly new approach which if practiced accepts that some patients may decide not to take their 

medicine, some may decide to alter their treatment and the outcome may be not what the 

clinician thinks is best (Marinker 1997). The Royal Pharmaceutical Society (RPS) 

(McGavock 1997) considers that only by paying the closest attention to, and showing genuine 

respect for, the validity of the patient's personal constructs and coping strategies, can 'the aim
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of taking medicines to the best effect' be achieved. This restatement of the process of 

prescribing and taking medication is essentially a particular case, or exemplar, of a more 

encompassing review of the intentions of the whole clinical encounter. However, two years 

after the RPS published its document on compliance, members of the Concordance 

Coordinating Group felt compelled to write to the editor of the British Medical Journal 

(Dickinson 1999, p 787):

'Many misconceptions remain about what concordance means. Concordance, is not a 

replacement for compliance, some professionals use the word concordance as a synonym for 

compliance and talk about improved patient concordance. The problem with the word 

compliance is that it implies that a patient takes orders from a health professional'.

The above statement highlights the fact that despite the emergence of new definitions of 

compliance during the last few years, the main orientation remains with the patient being 

assigned a passive role. This focus has led to the use of different terms and definitions without 

consensus. The notion of 'a more encompassing review of the intentions of the whole clinical 

encounter', referring to the concept of concordance by the RPS (McGavock 1997), and the 

following proposal which addresses the issue of terminology in relationship to compliance, 

assumes that the health beliefs of both the patient and the health care professional are held in 

mutual respect:

Ch 7. Compliance in patients with heart failure 146



'The terms 'compliance/adherence' be reserved to signify the theoretical intentions of 

prescriptions and that the term concordance be adopted to signify the practical and ethical 

goals of treatment' (McGavock 1997, p 2).

It is evident that to promote compliance amongst patients is a challenge for health care staff 

(Eiser 1990, Baker and Stern 1994, Cameron 1996). Without a broad agreement on the 

definition of compliance, it is important there is consent at a local level not only to clarify the 

matter, but also, on the behaviors expected of the patient. Only when a consensus of opinion 

is reached and health care staff are able to appreciate that compliance is only one part of an 

individual's life among other needs, personal priorities and social roles (Kyngas et al 2000) 

will patient compliance and therefore patient care be enhanced. The traditional term 

compliance is used throughout this review, in recognition of the fact that, patients in the 

research project have been asked to act in accordance with a request to participate in a set 

programme of care, thereby giving pre-eminence the project's theoretical intention.

7.3 Problems inherent in compliance studies

The ideological bias of professional power and control associated with the term compliance is 

reflected in theoretical assumptions and research strategies, as well as in interpretations of 

research findings and their application in clinical practice (Trostle 1988). Trostle (1988, p 

1300) maintains that the inconclusive state of research into compliance arises partly from the 

fact that:
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'Research has defined patient behavior in terms of professional expectations, and has ignored 

health-related behavior that contradicts the profession's view of its own centrality in health 

care'.

Hill (2001) endorses this belief. In addition to demonstrating the effectiveness of new 

interventions, clinical trials have established the importance of the extent to which patients 

participate in their care, providers follow intervention protocols, and systems of care 

maximise anticipated outcomes.

Such a philosophy is over simplistic, in that it presumes that patients who accept and follow 

the same course of action, will all benefit accordingly. There is also a suggestion that failure 

to achieve a therapeutic response may be a sign that the patient is not complying with the 

prescribed treatment. Hill (2001) has failed to acknowledge that the pharmaceutical industry 

is currently investigating the high level of non-compliance in clinical trials (McGavock 1996). 

It would be interesting to assess whether the formalisation of patients consenting to enter the 

confines of an experimental research project and being unable in theory, to exercise control of 

the prescribed treatment (thereby refuting the concept of compliance as a therapeutic alliance) 

has an impact on the level of non-compliance. However, Hill (2001) does introduce the notion 

of a broad definition of compliance; one that recognises improved outcomes requiring 

commitment from providers as well as patients in order to follow recommendations or advice.
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A systematic review of patient compliance research undertaken by Kyngas et al (2000), found 

that the rates of patient compliance varied depending on the following factors:

  The definition of compliance.

  The measurement tool.

  Patient factors.

It is erroneous to compare the findings of compliance studies without considering these 

diverse factors.

7.3.1 Compliance rates vary according to definition

The different definitions of compliance have ultimately led to a situation where there is no 

consensus of opinion on the amount of non-compliance a patient is allowed before he/she is 

labeled as non-compliant. Kyngas et al (2000) is of the opinion that in research studies the 

standards against which self-care behaviour is compared are often unclear, and assessment of 

what actually has been prescribed is crucial in order to determine whether the self-care 

behavior matches the regimen. As addressed by Gordis (1976), the level of non-compliance 

should be stated in terms of the clinical outcome - the point below which the desired 

preventive or therapeutic result is unlikely to be achieved. For example, it is usual for 

hypertensive patients to be judged sufficiently compliant with their treatment when they take 

>80% of the prescribed antihypertensive drugs (Sackett et al 1978, Krall 1991). However,
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in an extensive study of 2175 patients who had sustained a myocardial infarction (the rate of) 

non-compliance was defined as taking less than 75% of prescribed medication (Horwitz and 

Viscoli 1990).

7.4 Measuring compliance

There are also reliability and validity problems with the measures used to assess compliance, 

which leads to a situation where the percentage of patients judged as non-compliant will vary 

with the criterion employed and the method of measurement (Ley 1988). Measuring 

compliance objectively has been, and indeed still is, a major problem for researchers 

(McGavock 1997). A brief discussion follows of the following methods; therapeutic drug 

monitoring of the primary therapeutic agent, electronic monitoring, self-report measures 

(diaries, interviews and questionnaires), pill counts and clinical outcome measures. Reference 

will also be made to studies that have been innovative in their approach to using or 

developing compliance measures in patients with heart failure.

7A. I Therapeutic drug monitoring

Monitoring of the primary therapeutic agent is highly dependent on the pharmacokinetics of 

the prescribed drug. This is specifically so in relationship to the drug's plasma half-life, which 

means that the measurement can only be obtained within a certain time frame (McGavock 

1997). Subsequently this gives no indication of the blood levels between measurements and, 

therefore, the patient's overall level of compliance. However, this method offers an acceptable
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degree of objectivity, as demonstrated in the following study that uses the measurement of 

serum angiotensin converting enzyme (ACE) to assess the level of non-compliance with ACE 

inhibitors.

A study undertaken by Struthers et al (1999) used the following two measures of compliance 

on patients routinely attending a heart failure clinic: redeemed prescriptions and a 

biochemical measure of the drug in vivo. Serum ACE measurements were undertaken to 

assess whether ACE activity accurately reflected ACE inhibitor treatment. The researchers 

found that 58% of patients exhibited less than 100% compliance and 18% were below 70%. 

These results suggest that non-compliance with ACE inhibitor treatment is common in 

patients with CHF, although setting a compliance rate of 100% may be an unrealistic 

expectation. The two independent measures of compliance generally agreed with each other 

and neither technique alerted the patient to the fact that their compliance was being measured. 

The blind nature of the study enhances confidence with the interpretation of the results, as 

patients were not alerted to changing their normal drug behaviour. The aforementioned study 

suggests that serum ACE activity can be used to identify many, although not all, non- 

compliant patients, thereby enabling compliance enhancing strategies to be targeted more 

effectively. However, further work (as the investigators suggest in their paper) is clearly 

required to explore the precise use of this non-compliance test.
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7.4.2 Electronic monitoring

Electronic monitoring means that self-medication can now be accurately recorded in terms of 

frequency and timing. There are several devices available and the Medication Event 

Monitoring System (MEMS) is one such example that registers the date and time of openings 

and closings of medication containers (Cramer et al 1989). These tools represent a clear 

improvement in terms of reliability and objectivity, compared with the traditional method of 

pill counts. However, as Kyngas et al (2000) assert, it is still not known whether the 

medication that is removed from the container is actually ingested, or who is opening and 

closing the container.

7.4.3 Self-report measures - diaries, patient interview and measurement scales 

A recent systematic review on compliance in patients with hypertension, undertaken by 

Lahdenpera et al (2000), revealed that self-report was the most common way to collect 

material on compliance and that patient diaries were used infrequently. Nonetheless, the 

reliability and validity of diaries can still be put into perspective. Interestingly, the literature 

detailing the use of diaries in the exploration of a wide variety of study questions is extensive 

(Clayton and Thorne 2000). Most commonly, diaries deal with behaviour rather than with 

interests or emotions and they are frequently used for patients to make entries regarding some 

specific aspect of their treatment (Freeman et al 2000, Clayton and Thorne 2000). Diaries 

cover a given time span, such as a week or fortnight or sometimes a much longer time period. 

The limited time span is then regarded as a sample, from which weekly monthly or annual
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rates of compliance can be calculated. Oppenheim (1992, p 252) questions the 

representativeness of such a time sample:

'How 'typical' was the respondent's behaviour in that particular week? Will the typical and 

the atypical 'average out' when we collect large numbers of diary records? Is the activity 

with which we are concerned subject to fluctuations?'

For instance, is the effect of patient behaviour on compliance with medication likely to be 

fairly stable or subject to fluctuation, for example by frequent admission to hospital. Much 

depends on the degree of generalisation required, the figures may be typical for a given week 

or month but not for the year as a whole. It is evident from the literature that diaries have been 

used to gain information from patients who are receiving regular medical follow up and have 

a fairly stable clinical condition: patients with hypertension (Heurtin-Roberts and Reisen 

1992), pregnant women (Clayton and Thorne 2000), and children receiving immunisation 

(Freeman 2000). For these reasons, it is apparent that the time span of the diary placement 

should be chosen with care. Diaries it appears, are seldom used as a measure of compliance, 

despite authors such as Oppenhiem (1992) recognising their potential in regard to dealing 

with information that is not likely to be remembered over a period of time, and needing to be 

recorded immediately. Thus, certain patients could use diaries to record changes in medical 

treatment, the taking of medication, the prescription of a new drug or an alteration in the dose. 

It could be argued that in this context diaries are being used to enhance information giving 

and are an aid to compliance, not a measure of compliance. Perhaps this is why diaries are
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used occasionally in clinical drug trials, where patients are asked to record taking the 

prescribed medication and note any potential side effects (Pain Research and Nuffield 

Department of Anaesthetics 1999, Freeman 2000). Much would, therefore, depend on the 

accompanying written instructions as to what details pertaining to self-care are to be recorded 

(Oppenheim 1992). Robson (1999, p 254) expresses concern at the use of diaries:

'The kind of enthusiastic involvement that one would seek from the participant carries with it 

dangers of mis-reporting (perhaps to please the inquirer), or even of changing the to-be- 

reported-on behaviour (perhaps to show the diarist in a good light)'.

Robson also casts doubt on the use of the diary as the sole method of investigation, suggesting 

the use of a combination of measures to enhance reliability and validity. For example, a 

structured diary approach could be used with direct observation or a more objective measure 

such as therapeutic drug monitoring. Oppenheim (1992 p 253) concurs with this advice:

'The diary technique, used with proper safeguards, can yield results that are probably 

nearest the 'true' frequency for a given period, but comparative research is needed to 

make sure of this'.

Patient interview data appears to grossly over estimate the rate of compliance. Attempts to 

quantify this method by comparing it with a more precise and objective measure (such as 

therapeutic drug monitoring) confirm this (Sheiner et al 1974). LaGreca and Schuman (1995)
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assert that errors in measurement are generally biased toward an over estimation of 

compliance. Measures such as interviews, are often used because they have the advantage of 

revealing the individual's own assessment of their compliance, which can be a good starting 

point for a discussion of care (Sackett 1976, Cramer 1989). However, there are many potential 

causes of error attached to the standardised interviewing method of data collection, such as 

poor interview technique and the biases that may emanate from the structure and wording of 

the interviewing schedule itself (Oppenheim 1996). Self-report has also been criticised on the 

grounds that patients may give the kind of information they want others to hear (Johnson 

1992).

Scales measuring compliance in patients with heart failure have recently been developed and 

tested by Bennet et al (1997, 2001) in North America. The Beliefs about Medication 

Compliance Scale (BMCS) and the Beliefs about Dietary Compliance Scale (BDCS) were 

based on two constructs from the Health Belief Model (perceived benefits and barriers) and 

focus group data, obtained from patients with heart failure. To underpin the results of an 

earlier study, the authors enrolled a convenience sample of 234 patients with heart failure 

(53% of the participants were women and the mean age of the study group was 64 years) 

from a city county hospital and medical centre. Patients completed the scales at baseline by 

face-to-face interview and at 8 and 52 weeks after baseline by telephone. Despite only 50% 

of the respondents being able to complete the 52-week follow-up, extensive statistical 

analysis revealed that the construct validity and the internal consistency of the BMCS and 

BDCS were supported in the second study. The investigators recommend that further work be
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undertaken to evaluate the responsiveness of the scales to changing patient conditions. The 

scales have yet to be tested in the U.K.

7.4.4 Pill counts

Pill counts have been discredited, by several investigators, as a means of assessing 

compliance as they can be completely misleading (Pullar et al 1989, Rudd et al 1988). It is 

impossible to identify the percentage of patients who are not complying with the prescribed 

medication by this means.

7.4.5 Clinical outcome

Clinical outcome very much depends on the condition being observed, its stage of 

development and the efficacy of the treatment employed. This measurement assumes a simple 

cause and effect relationship, which as McGavock (1997) states is highly observer dependent 

and partly patient subjective.

To summarise - it is apparent that to offer an acceptable level of objectivity in measuring non- 

compliance a combination of measures is required, such as therapeutic drug monitoring of the 

primary agent and self-report techniques. Diaries have a role to play, although further work is 

required to assess their reliability and validity in a variety of patient populations. The 

development of compliance belief scales is encouraging. Electronic monitors are currently 

expensive but require technological support and regular calibration, thus prohibiting their use 

in routine clinical research. Research strategies targeting non- compliance require specific,
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reliable, valid measures; otherwise the application of results to routine settings is restricted. 

This application is an important limitation to effective treatment; nurses working in a variety 

of settings require interventions to improve patient non-compliance that can be replicated.

7.5.Patient factors contributing to non-compliance

McGavock (1996) broadly categorises the many patient factors that lead to non-compliance 

into intentional and non-intentional groups. Unintentional poor compliance may for example 

arise from factors that are commonly associated with ageing, such as deterioration in physical 

or mental competence. Intentional non-compliance involves a rational decision on behalf of 

the patient and may be influenced by determinants such as health beliefs and sociocultural 

background.

Much of the research on compliance has taken on a biomedical perspective, a viewpoint that 

expected the patient to do what they were told, and one in which patient's rationality was not 

explored (McGavock 1996). An illustration of this perspective has already been seen in the 

study undertaken by Struthers et al (1999), where the primary aim was to objectively evaluate 

the level of patient non-compliance with a view to changing patient behaviour, rather than 

exploring the reasons behind patient non-compliance. In contrast, Bennett et al (2001) (pi 55) 

took a sociological and psychological perspective in which patients' views were valued for 

the insights they provided. Non-compliance is a behaviour informed by knowledge, beliefs 

and attitudes, as put succinctly by McGavock (1997, pi9):

Ch 7. Compliance in patients with heart failure 157



'In order to understand this behaviour, we need to know its antecedents and the context in 

which it occurs, we need to explore the patients world, and we need to understand the beliefs 

and attitudes that provide the rationality for compliance behaviour'.

The sociological research into non-compliance therefore consists of qualitative accounts of 

patients' lay beliefs of the treatment regimen, with a specific focus on the meanings that 

individuals make of their treatment. The psychological research has been based on the 

development of social cognition models to explain the ways in which beliefs, attitudes and 

perceptions influence and determine behaviour, such as non-compliance (McGavock 1996) 

The premise of these models is to identify specific predictors and develop interventions to 

change behaviour. Examples of three such models are: The Health Belief Model (HBM; Janz 

1984), The Neuman Systems Model (NSM; Neuman 1982) and The Theory of Reasoned 

Action (TRA; Ajzen and Fishbein 1980). Used to explain health related behaviour, the 

models, as shown in the work by Bennett et al (2001), might provide the basis for primary, 

secondary and tertiary interventions aimed at improving compliance.

7.6 Compliance in heart failure patients

The majority of patients with heart failure are required to follow a complex health care 

regimen. Non-compliance with certain aspects of the recommended treatment can lead to 

repeated and often preventable hospitalisation. Research undertaken to identify the role of 

precipitating factors in the relapse of patients with heart failure indicates that patient non- 

compliance is frequently encountered. The extent of non-compliance in heart failure patients,
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with reference to studies undertaken in America and Europe, informs the discussion in (the 

first part of) this section. A wide range of factors is assumed to affect compliance; these 

include the nature of the treatment regimen (Burke and Dunbar-Jacob 1995), patient 

characteristics (Cline et al 1998) and social support (Hilbert 1985). Following on from a 

review of these factors, interventions designed to enhance compliance will be deliberated 

upon. The next section is therefore sub-divided as follows:

  The extent of non-compliance

  The main factors leading to non-compliance

  Current interventions designed to increase compliance in patients with heart failure.

7.6.1 Extent of non-compliance

Investigations carried out in North America and Europe suggest that most early re-admissions 

from heart failure are due to behavioural factors that are open to influence - mainly 

inappropriate drug therapy or failure to comply with treatment. In the U.K. about one-third of 

patients are readmitted within 12 months of discharge (McMurray 1993).

Non-compliance as a contributory factor towards the hospitalisation of patients with heart 

failure was initially identified in the first descriptive and often quoted American study 

undertaken by Ghali et al (1988). The only systematic review on the factors precipitating heart 

failure admissions (Feenstra et al 1998) indicated that 50% of patients are non-compliant with 

long-term medication. Studies conducted by Marshall (1997) in North America and 

Michalsen (1998) in Berlin assessed the causative factors leading to the hospital admission of
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patients with heart failure. One of the aims of Michalsen's (1998) investigation was to assess 

whether the results obtained by Marshall (1997) were applicable in a European country with a 

different medical system. The only nursing study to explore the extent of non-compliance and 

its relationship to various psychosocial variables has been undertaken by Evangelista et al 

(2001).

In order to identify the factors that directly precipitated admissions, Ghali et al (1988) 

examined the reasons for the re-hospitalisation of 101 African-Americans (in a poor area of 

Chicago) for decompensation of heart failure. Patients were included in the study if they' had 

been admitted to hospital three times in the past year. After being interviewed, physically 

examined and having their medical records reviewed, the participants (average age 59 years) 

were divided into ten subgroups, each according to potential heart failure precipitating factors. 

The three most common reasons for acute hospital admission were: lack of compliance to the 

medical regimen (65%; diet 22%, medication 6%, diet and medication 37%); uncontrolled 

hypertension (44%) and cardiac arrhythmia's (29%). Non-compliance was defined as 

excessive fluid and/or sodium intake; patient discontinuation of medications or taking 

medications intermittently.

The results from Ghali's study are much higher than those reported by Marshall et al (1997) 

where non-compliance with medication and diet was reported as 15% and 6% respectively. 

However unlike Ghali's study, the data was obtained from a single source: a cross-sectional 

chart review of 435 mixed race patients, (the majority of whom were over 60 years of age)

Ch 7. Compliance in patients with heart failure 160



admitted non-selectively to an urban university hospital situated in Boston, over one year. The 

majority of these patients (83%) had a primary or secondary diagnosis of heart failure. One of 

the study limitations, recognised by the authors, was that the data were obtained by relying on 

the specific mention of non-compliance by the admitting physician in the patient's notes, 

thereby increasing the risk of under reporting. The reliance by the investigators on data from a 

single and possibly inaccurate source makes it difficult to ascertain whether their findings can 

be generalised.

To determine the relevance of the aforementioned American study to a European medical 

system, Michalsen et al (1998) gathered data from 179 consecutive patients (mean age 74 

years) admitted to a hospital in Berlin with acute decompensation of heart failure. Data 

collected from a structured personal interview, clinical examination and laboratory 

investigation, revealed that potential causative factors for decompensated heart failure could 

be identified in 85.5% of patients. Lack of compliance to the medical regimen was the most 

commonly identified factor (41.9%), and non-compliance with drugs was found in 23.5% of 

patients. The reported finding that most patients failed to acknowledge the significance of 

controlling their weight, and nearly 80% experienced dyspnoea and oedema for more than 24 

hours before admission, was of further clinical importance.

As in Ghali's study, non-compliance was assessed by means of a standardised interview 

validated in a pilot phase. Michalsen et al acknowledge that this method of data collection is 

relatively subjective, but qualify its use by stating that it correlates well with the more
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objective measure of pill count assessment (Haynes 1978). Overall, more credence can be 

given to the high level of non-compliance reported in the study of Michalsen, where the data 

was obtained through a far more rigorous process than those of Ghali and Marshall.

The goal of one recent study (Evangelista et al 2001) was to describe the sociodemographic, 

psychosocial and social support variables that predict the level of compliance in patients with 

heart failure. To accomplish this, a convenience sample of 82 patients (mean age 54yrs) was 

recruited from an outpatient heart failure clinic in Los Angeles. To measure non-compliance 

the investigators modified the Compliance Questionnaire (a tool that was designed too 

originally measure compliance behaviours in patients with myocardial infarction) (Hilbert 

1985) to reflect the treatment regimen issues common to patients with heart failure. The 

overall compliance score for health related behaviour was set at 75% or greater. At the start of 

the study, the patients underwent a semi-structured interview with the principal investigator. 

Five additional instruments were used to gather data on the patient's psychosocial health 

status and perceived level of social support, which patients were asked to fill in at home. The 

results were as follows: apart from the patients' poor compliance with exercise (61%) and 

dietary (39%) recommendations, the overall compliance rate with the components of the heart 

failure regimen documented in this study was high at 85.1%. However, as the nature of the 

sample group could be described as compliant prior to the study (they were regularly 

receiving treatment in a cardiology outpatient facility), this may have resulted in a higher than 

expected overall compliance rate. The investigators found that poor mental and physical
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health were the strongest predictors of non-compliance and that there was no correlation 

between social support and the level of compliance.

More credence would be given to the previous study if the sample group had been less 

homogenous. The majority of the patients were highly educated and white, had strong social 

support systems and very little in the way of co-morbidity. They were also comparatively 

young and as such did not represent the majority of patients with heart failure, who are elderly 

with a high level of co-morbidity and poor social support. As previously discussed, the use of 

self-report methods, as the only measure of compliance behavior is a limitation (favorably 

influencing the result), as compliance tends to be over reported in interview reports and 

questionnaires (Burke and Dunbar-Jacob 1995). However, to validate the accuracy of the self- 

reports, the investigators also asked family members who lived with the patients to rate the 

patient's compliance. Despite the compliance rates for both parties demonstrating a 

significant correlation, one cannot disregard the possibility of collusion. As there were 

inherent problems with the representative nature of the sample group and the measurement 

tools, a satisfactory conclusion cannot be drawn from the results of this study. The 

investigators did acknowledge that the use of more objective measures, like pill counts and 

serum bioassay, might have yielded a higher incidence of truthfulness concerning compliance 

in this patient population. Depending on the research budget and technological support, 

medication monitoring devices are another measurement tool Evangelista et al (2001) could 

have considered using.
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In the studies reviewed in this section, the lack of and /or variation in both the definition and 

measurement of compliance, makes it difficult to draw firm conclusions about the exact 

nature and extent of non-compliance with treatment plans in heart failure patients. Haynes 

(1978) was apparently incorrect when he stated that demographic factors (age, sex, race, 

education, and socioeconomic status) do not significantly influence compliance. The findings 

indicate that non-compliance for patients with heart failure is potentially a world wide 

problem: resulting in hospital admissions as a result of non-compliance with dietary and 

medication regimens.

7.6.2 Factors leading to non-compliance: physical and psychosocial vulnerability and the role 

of the clinician

One of the two most important factors in predicting the level of non-compliance appears to be 

the physical and social vulnerability of the patient, for example being old, belonging to an 

ethnic minority and suffering from a psychotic illness. The second is failure of 

communication, largely due to the disparity between the health beliefs of the health 

professionals and patients (McGavock 1997). The relationship of these issues and their 

subsequent influence on non-compliance in heart failure patients are discussed below. The 

following section cites sociological research from the U.K. and North America that is based 

primarily on qualitative studies: examining the ideas and beliefs of patients with heart failure 

in relation to factors that may lead to non-compliance. Finally, the role of the clinician in non- 

compliance will be deliberated upon, not only in terms of poor communication with patients 

but also in not following recommendations or guidelines for practice behavior.

Ch 7. Compliance in patients with heart failure 164



Due to age related changes, such as the loss of visual acuity and functional status in the 

elderly, it is reasonable to expect that a deteriorating level of self-care in a patient is an 

indication that the level of compliance to a complex treatment regimen may be compromised. 

Self-care has been defined as an active cognitive process undertaken by a patient to maintain 

health or manage illness or disease (Monane et al 1994). To evaluate the level of self-care 

abilities in newly diagnosed elderly heart failure patients, Carlson et al (2001) undertook a 

descriptive, cross-sectional survey on 139 patients (over the age of 67 years) attending 

hospitals in Southern California and Ohio. Despite the majority of patients stating that they 

tried to follow recommended life-style advice, the results revealed that their recognition of 

changes in signs and symptoms relating to heart failure decompensation, such as fluid 

retention was difficult. Subsequently, 55% of patients demonstrated a low self-confidence in 

their ability to perform self-care. Self-report measures have their limitations but despite this 

failing, the results of this study provided a valuable insight into why so many patients with 

heart failure are non-compliant and are re-hospitalised after their initial admission. To 

improve self-care abilities, the authors recommended, the need to link patient management 

strategies with specific symptoms, when teaching self-care to patients newly diagnosed with 

heart failure.

Studies in the United States have shown that patients with heart failure find it difficult to 

retain information and they may not appreciate the relevance of information provided by 

clinicians (Wehby and Brenner 1997). In the U.K., Rogers et al (2000) interviewed 30
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patients (mean age 69 years) in order to ascertain the effect heart failure had on their everyday 

lives. He identified several factors that could inhibit successful communication between 

patients with heart failure and their doctors; confusion and short-term memory loss as a side 

effect of the illness, and the belief that doctors did not want to provide them with too much 

knowledge. However, this study also revealed that patients had questions about their illness 

that they felt unable to ask their doctors and would have welcomed a frank and timely 

discussion about prognosis. The authors conclude that this small qualitative study serves to 

underpin the difficulties inherent in doctor-patient communication.

A further complication for the elderly is the taking of several different medicines. Elderly 

people (> 65 years) represent some 12% of the population of the U.K., but consume 33% of 

the National Health Services drug expenditure (Ritter 1999). Adverse drug reactions become 

more common with increasing age. Ritter (1999) quotes one study, in which 11.8% of patients 

(aged 41-50 years) experienced adverse drug reactions, increasing to 25% in patients over the 

age of 80 years. Two of the most commonly prescribed drugs for all patients over the age of 

75 years are diuretics (34% of all other drugs) and digoxin (20%), both of which are 

prescribed for heart failure and associated with a high incidence of adverse effects (Ritter 

1999). Older patients often respond unpredictably to prescribed drugs; this is due to a 

combination of the usual aging process (affecting, among other things, gastrointestinal 

absorption, renal and hepatic function) and comorbid conditions likely to complicate 

treatment responses even further (Stewart and Blue 2001). There is little doubt that unpleasant 

side effects can be a significant cause of non-compliance (McGavock 1996).
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These aforementioned studies confirm that there is there is a high probability that elderly 

patients with heart failure have poor self-care abilities and are unable to communicate 

effectively. Clinical problems occur not only as a pathological consequence of the disease and 

the aging process but also because of failings on the part of the clinician. Both factors, as 

previously discussed, are highly predictive of non-compliance.

The role of the clinician in contributing to poor compliance does not end, however, with 

transmitting information about heart failure and its treatment. Non-compliance also relates to 

not following recommendations or guidelines for practice behavior. The extent to which 

providers follow evidence-based recommendations regarding the diagnosis, evaluation, and 

treatment of heart failure is being assessed with increasing frequency. There is evidence from 

Europe and America that a treatment gap exists between recommended therapies for patients 

with cardiovascular disease and the care they actually receive (Stewart and McMurray 2001). 

In the case of diagnostic testing, investigators in the UK found that only one-third of patients 

admitted to hospital with a diagnosis of heart failure had an echocardiogram (Clarke et al 

1994). Failure to make an objective assessment of systolic function can be linked to an 

increase in hospital readmission rates (McGrae et al 1997). Evidence exists that the use of 

medication advocated in clinical trials is not being translated into practice. For example, it is 

recommended that ACE inhibitors be prescribed to patients with heart failure, yet many 

patients are not receiving these drugs, and if they are prescribed the dose is sub-optimal 

(McMurray 1999).
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Why there is a deficiency in evidence based practice remains unclear, and without adequate 

research data the reasons for sub-standard care can only be based on conjecture. Poor patient 

compliance and sub-optimal medical treatment can be considered as potentially preventable 

determinants of heart failure decompensation. Treatment strategies are required that will 

effectively tackle both areas of non-compliance.

7.7 Strategies designed to enhance compliance in patients with heart failure.

Two broad categories of interventions are described in the literature - 'educational' which is 

primarily concerned with information-giving, and 'behavioural' concerned with, taking 

account of the patients lifestyle and tailoring the health care regimen accordingly (McGavock 

1997). Many of the studies designed to improve health outcomes for patients with heart 

failure have focused on multiple intervention strategies, particularly specialised clinics, and 

community-based programmes of care. Several of the authors (Fonarow et al 1997, West et al 

1997, Cline et al 1998) mention that strategies to improve compliance were part of the 

intervention; but measurement of these factors was not reported, this finding concurs with that 

of Bennett (2001)). In two clinical trials, undertaken in the Netherlands (Jaarsma 1999) and 

North America (Rich 1995), investigators implemented a multidisciplinary intervention for 

discharge and follow-up care of patients with heart failure. Compliance was mentioned as part 

of the intervention (a review of the study undertaken by Rich is given below) but again the 

specific details as regards measurement were omitted.
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A series of studies undertaken in America (Rich 1993, 1995, 1996) have identified factors 

associated with improved compliance and evaluated the effects of a multidisciplinary 

treatment approach. In the 1995 study, 282 patients (mean age 79 years) were randomly 

assigned (prior to discharge from hospital) to conventional care or the intervention. Instigated 

in hospital and supplemented by home visits and telephone support, the intervention consisted 

of a nurse-led patient education package with support from a dietician and social services. 

Good compliance with medication was assessed by pill counts 30 days after discharge, and 

defined as having been accomplished when 80% or more of pills were taken correctly (no 

details are available as to how this was determined). This result was achieved in 82.5% of 

patients in the treatment group as compared with 64.9% in the control group (p - 0.02). As 

the maximal number of medications at discharge was significantly lower in the treatment 

group (p = 0.01) than in the control group, it is likely that a simplified drug regimen for the 

treatment group had a beneficial impact on the level of compliance. An alternative 

explanation for the finding is that, patients in the treatment group achieved an enhanced level 

of compliance due to the increased care and attention they received. However, the wide 

variance in measures achieved in other outcomes cannot be accredited solely to the 

Hawthorne effect. For example, in the treatment group the number of readmissions for heart 

failure was reduced by 56% (p = 0.04), and there was a significant improvement (p = 0.001) 

in the health related quality of life scores of a subgroup of 126 patients. The focused nature of 

the multidisciplinary intervention may offer a more plausible explanation for the improved 

outcomes in the experimental group.
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Another limitation of the above study is the relatively short duration of the follow-up period. 

It would have been interesting to see the explicit testing of medication nine months after 

discontinuation of the intervention, when the number of readmissions for both groups was 

evaluated. The 29% lower (p = 0.08) readmission rate in the intervention group is 

encouraging, suggesting that the beneficial effects of the intervention persisted for at least one 

year. However, the only conclusion that can be drawn from this study is that compliance 

appears to be enhanced in patients receiving multidisciplinary treatment.

In order to enhance compliance in the elderly, it is essential that the drug regimen is kept 

simple (Ritter 1999), although in reality it appears that the reverse is happening. It is 

important to emphasize that the traditional method of imparting information about the effects 

of medication and how it should be administered does not always improve compliance. In the 

study undertaken by Michalsen et al (1998) there were no significant differences between 

patients who were compliant and those who were non-compliant, as regards knowledge about 

their medication. Non-compliance can be a matter of self-regulation instead of a lack of 

knowledge (Conrad 1985). Therefore, it is essential that health care professionals understand 

patients' attitudes about compliance and how the prescribed treatment affects his or her daily 

life. It is apparent that the clinician's role does not end with transmitting information about 

heart failure and its management but must include strategies to support compliance, such as a 

simple carefully explained drug regimen.
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A strategy to support compliance, in the form of intensive medication counselling, was 

evaluated by Goodyear et al (1995) for its impact on both subjective and objective measures 

of heart failure. The findings from the randomised controlled trial undertaken in the U.K., 

showed that intensive medication counselling given to 50 elderly patients (>70 years), over a 

three-month period, significantly improved compliance (as measured by pill counts) 

(p<0.001) and sub-maximal six-minute walk test (p< 0.05). However, there was no 

improvement in health related quality of life, body weight or patient's medication knowledge. 

The findings reiterate the fact that it is not the level of information retained by the patient that 

enhances compliance, but rather, the level of invidualised patient support and self-regulation.

7.8 Concluding remarks

In conclusion, at least 50% of hospital heart failure admissions are thought to be preventable 

and attributable to non-compliance. Compliance, however, is a notoriously difficult concept to 

define. The extent of non-compliance has only recently been recognised, with the onus 

moving beyond the patient to the clinician and health care organisation. The most promising 

strategies to improve compliance, in trials of heart failure management, demonstrate that 

combinations of interventions, rather than single interventions are the most promising 

Although, social cognition models provide the basis for interventions to facilitate compliance, 

it is appreciated that further work is required to substantiate their role within this context. A 

lack of descriptive detail seems to apply to the majority of heart failure studies, where 

enhanced compliance is inferred by an improvement in outcomes, but has not been tested
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implicitly. It is apparent that treatment outcomes for heart failure patients will only improve 

when:

  Patients are viewed as active participants in their own care

  Heart failure regimens are tailored to suit the individual patient

  There is a tool available that will easily and simply detect patient non-compliance

  The definition of compliance is agreed at a local level

  Clinicians are aware of and follow the latest best practice guidelines

  Health care organisations are committed to providing a high quality service by responding 

	to documented evidence of clinical effectiveness, and evaluating progress.

It is a pity that, to date, the level of non-compliance for the patient with heart failure has been 

assessed only in relation to drug therapy and dietary changes. It would be interesting to know 

how compliant patients were with other forms of therapy such as, exercise and smoking 

cessation. Multidisciplinary heart failure projects that incorporate the testing and development 

of compliance measures and have been designed with compliance as a primary outcome are 

required.
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1.8.1 Introductory remarks

It is evident that the need to reduce health-care costs and improve the health related quality of 

life of patients is of paramount importance, in considering, models of care for patients with 

heart failure. The consequence of trying to meet this need has been the emergence, during the 

last decade, of several new health care strategies (for the management of patients with heart 

failure). In order to facilitate a comparison between the different approaches, several authors 

have attempted to place them into categories. Stewart and Blue (2001) grouped studies 

according to their effect on health care resources, which appear to be a major outcome of 

interest to health professionals, in this field. Moser et al (2001) and Grady et al (2000), 

differentiated between studies in the following manner (1) speciality heart failure clinics, (2) 

speciality care that extends to the home, and (3) increased access to primary care. Riegel et al 

(2001), however, argued that because the interventions themselves contained similar 

components (e.g., patient education and continuing care) regardless of their location, it was 

logically sound to classify them on the basis of the primary provider of care; for example, 

multidisciplinary, case management and clinic models of heart failure care. As with all 

attempts to compartmentalise complex care model structures once they have been designed, 

this can only be accepted as a broad categorisation. Both the English (2000) and Welsh 

(2001) National Service Framework documents for coronary heart disease, emphasis the need 

to develop nurse led care models for patients with heart failure. Both documents advise that 

care models are to include multidisciplinary input and provide strong links between primary 

and secondary care.
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The purpose of this chapter is to provide a critical appraisal of the current approaches used in 

the management of patients with heart failure. In order to provide some guidance for the 

reader, the models of care information is summarised on pages 195 - 198 . It is evident that 

the diversity between the different care models lays not so much in their content, nor which 

health professional has prime responsibility for patient care, as in their structure and where 

they are placed in the health care system. To summarise, the current pattern of strategy 

development will be discussed under the following headings:

  Outpatient clinic models of care for patients with heart failure

  Telemedicine models for patients with heart failure

  Community based case management models for patients with heart failure

  Multidisciplinary models of care for patients with heart failure

  Cardiac Rehabilitation as a model of care for patients with heart failure

8.2 Outpatient clinic models of care for patients with heart failure

Heart failure clinics are predominantly located in the outpatient setting and managed by 

cardiologists. Patients attending such clinics routinely receive diagnostic assessment of the 

cause of heart failure, an evaluation of selected biochemical parameters and the instigation of 

pharmacological therapy. Clinics led by cardiologists or physicians, as part of a dedicated 

heart failure management programme, have improved the level of care by reducing the 

hospital admission rate for patients with heart failure (Hanumanthu et al 1997). Prompt 

diagnosis and the instigation of the correct pharmacological therapy are the reported benefits
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of a 'rapid access' heart failure clinic at one London hospital (Fox et al 2000). An alternative 

method of improving the treatment of heart failure patients was the instigation of nurse-led 

heart failure clinics, many of which originally developed in conjunction with heart 

transplantation programmes. The main purpose of nurse-led clinics is to provide a systematic 

approach to drug therapy and enhance the patients self-care ability by including, if 

appropriate, a flexible diuretic regimen and patient education on diet and exercise. One such 

model of care was investigated as a within subjects pre-intervention, post-intervention 

comparison study (Fonarow et al 1997). The study group consisted of 214 patients (functional 

class NYHAIII-IV) discharged after evaluation for heart transplantation. After a period of 

six-months, Fonarow et al reported an 85% reduction (p< 0.001) in readmission for the study 

group as well as an improvement in functional capacity of 72% (p<0.001). It must be 

appreciated, however, that at the initial patient evaluation the majority of the patients were 

extremely ill, and a high readmission rate would have been expected in this select group. The 

method of using patients as their own controls, may, therefore, have overestimated the 

effectiveness of treatment. Another factor that could have had an effect on the reported 

hospitalisation rates was the lengthy enrollment period of three years. During this period the 

institutional management of patients with heart failure may have improved, for example 

medication regimens, thereby inflating the post treatment effect. The study may have been of 

more value if an insight had been given into the impact of the programme on the health- 

related quality of life of those severely compromised patients.

Chapter 8. Models of care for patients with heart failure 177



By conducting an RCT, Cline et al (1998) were able to study the effects of an intensive nurse 

led in-patient education programme, followed by an easy access outpatient clinic, on patients 

(n = 80, over the age of 65 years) admitted with heart failure to a university hospital in 

Sweden. The non-intervention group (n = 110) received usual care in the form of routine 

outpatient follow-up appointments with the primary physician or cardiologist. At completion 

of the study period (52 weeks), the mean time to first readmission was reported as 33% longer 

in the intervention group than in the control group (p<0.05). The mean number of hospital 

admissions and the length of time spent in hospital were both less in the intervention group 

and, although not statistically significant, resulted in a trend toward an annual reduction of 

health care costs (p = 0.07). There was no difference, however, between the groups in 

mortality or in health related quality of life. Health related quality of life was evaluated 

through the use of three different measures: a generic questionnaire, the Nottingham health 

profile; a health related quality of life in heart failure questionnaire; and a global self- 

assessment tool. Due to the lack of detail reported in the methods section of the study, it is 

difficult to comment on the validity and reliability of the last two measures. The apparent lack 

of benefit of the intervention to patients, in terms of health related quality of life, may be 

explained by the fact that towards the end of the study a programme of care similar to the 

study provision became part of routine practice. It is open to speculation as to whether 

contamination of the control group occurred, resulting in a better outcome for the controls as 

regards health related quality of life and hospitalisation rates.
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Nurse led outpatient clinics have been the focus of a recent pilot study. The aim of which was 

two fold: (1) to improve the level of evidence based pharmacological therapy for patients with 

heart failure, (2) to develop an audit base in line with the National Service Framework for 

Coronary Heart Disease key recommendations (Cowie et al 2002). A total of 1,118 patients 

with a mean age of 69 years were enrolled into the 'Omada' programme over a period of 18 

months from nine secondary care centres in the U.K. To date, the main reported benefits of 

this outcomes study, appear to be an increase in the amount of patients taking beta-blockers 

and the maximal tolerated dose of ACE inhibitors. The authors suggest that it may provide an 

appropriate method for audit and delivery of evidence-based care, in line with the National 

Service Framework for Heart Disease.

From the studies reviewed in this section (Table 8.1, p!95) it appears that the provision of 

heart failure clinics offers a means to improve pharmacological therapy for patients, through 

the adoption of a standardised approach. The main benefit of this is a reduction in 

rehospitalisation rates, leading to a lowering in health service costs. Despite the fact that 

patient education forms an important component of this strategy, little is known about its 

effect on patient centered outcomes such as health related quality of life, symptom control and 

functional capacity. A noted omission from this form of care is the lack of support to the 

patient as regards exercise therapy. Due to the substantial health benefits that can be accrued 

to patients with heart failure undertaking a regular exercise programme, there is a cautious 

acknowledgement amongst the nursing fraternity, that this aspect of care needs to be 

incorporated into secondary care provision (Moser and Riegel 2001).
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8.3 Telemedicine models for patients with heart failure

In many of the reported strategies on improving the management of patients with heart failure, 

the use of the telephone features strongly as a method for enhancing self-care (e.g. Stewart et 

al 1999, Riegel et al 2000). In addition, regular telephone contact of the patient by the health 

professional may provide an opportunity to decrease (on-going) health care costs, related to 

extended outpatient follow-ups. For example, investigators in America examined the 

hypothesis that substituting clinician initiated telephone calls for clinic visits would result in a 

financial saving (Wasson et al 1992). By using this method of care on 497 elderly males with 

chronic health problems, health care costs per patient could be reduced by 28% over a period 

of 2 years. However, 80% of the study cohort was married and it could be argued that this 

variable may have impacted favourably on the patient's social support system and thereby 

reduced the need for face-to-face contact, unless there was a specific health problem. As 

patients were all of the same gender, it remains questionable as to whether the results could be 

generalised to other patients and clinical settings.

In an American community setting, Heidenreich et al (1999) used computerised telemedicine 

as part of a package of care for patients with heart failure. The effects of the intervention were 

assessed by comparing the amount of medical claims made by the patients using telemedicine, 

against a control group matched on medical claims during the preceding year. For an average 

of seven months, 68 patients were instructed to relay their signs and symptoms to a 

computerised database. The primary physician was informed only if the patient data was 

outside pre-set parameters. Nurses in the context of this study were used as health educators
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and counsellors and were unable to suggest any changes in medical management. The 

predominant finding was that medical claims for the intervention group decreased by 

approximately 10% and for the controls increased by 80%. However, as the control 

comparison was non-randomised this may have resulted in possible bias. No change in health 

related quality of life was noted in the intervention group (by using a generic tool the SF-36). 

No health related quality of life data were available for the control group. The findings can 

therefore, only suggest that supported non-specialist management for the symptom control of 

patients with heart failure in the community results in a reduction in health care costs.

As this method of support (see Table 8.2, page 196) has only been tested in select cohorts its 

applicability to the general heart failure population remains unclear. The future of 

telemedicine may lie within rural areas, where access to an outpatient clinic could be a 

potential problem for patients. Current evidence suggests, however, that these patients would 

have to be well supported with a low risk of hospitalisation.

8.4 Community based case management models for patients with heart failure

The case management approach to caring for patients with heart failure primarily centres 

around visits to the patient's home. Typically this involves visits from an experienced health 

professional to patients who are possibly at risk from repeated hospital admissions. The 

premise of care is to assist patients in the appropriate management of their condition, and 

involves assessment, education, support, communication to physicians, as well as providing 

links to appropriate community resources (Moser et al 2001).
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In a suburb of Israel, Kornowski et al (1995) undertook the first study of its kind to examine 

the impact of intensive home-care surveillance, on the morbidity of elderly patients with 

severe heart failure (NYHA IE-TV). Forty-two patients (mean age 78 years) were visited by 

their primary physician on a weekly basis, in order to have their treatment continually 

reviewed and updated. Nurses were used for paramedical support, and physiotherapy was 

provided when indicated. To determine the impact of the programme, study end points 12 

months after the intervention, including the utilisation of health care resources and patient's 

functional capacity as assessed by the treating physician, were compared with those 12 

months before the intervention. The investigators reported that the use of hospitals for cardiac 

problems was significantly reduced (p < 0.001), and that the level of daily patient activity 

improved (p < 0.001). Despite the study being limited to a small number of very elderly high- 

risk patients, the findings emphasised that a high level of clinical intervention for this cohort 

of patients prevents a delay in therapy, which ultimately leads to unnecessary clinical 

deterioration and subsequent hospitalisation. Using self-selected patients as their own 

controls, may, however, introduce an element of bias in favour of the intervention. For 

example, pre-existing differences in the patient group, such as a high level of social support 

and motivation to adhere to the medical regimen, may be a plausible alternative for the 

observed differences in the dependent variable of interest.

Another non-randomised study reported on the effects of a physician supervised, nurse 

mediated home-based system for the management of patients with heart failure (West et al
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1997). The system of care (MULTEFIT) consisted of using a nurse manager to implement and 

enhance consensus guidelines for pharmacological and dietary therapy, as well as to monitor 

clinical status by frequent telephone contact. Patients with a prior history of hospitalisation for 

heart failure or currently attending a heart failure clinic (n = 52) were followed up for an 

average of 4.5 months. Despite the small number of patients, the intervention was associated 

with a reduction in hospitalisation rates for heart failure by 87% (p = 0.001) and a significant 

improvement in functional capacity (p = 0.001).

Stewart et al (1998, 1999) undertook a follow-up study to assess the effects of a 

multidisciplinary, home based intervention on unplanned readmissions and survival amongst 

patients with heart failure. Prior to discharge home, 200 Australian patients (mean age 75 

years) were randomly assigned to receive either the intervention or usual care. Usual care was 

designated as follow-up with the cardiologist and access to community based services. The 

intervention consisted of the following, a structured home visit from a cardiac nurse within 14 

days of discharge; a comprehensive patient assessment with the nurse, employing specific 

strategies to enhance self-care; liaison with the patients GP; a repeated home visit for patients 

who had experienced one or two unplanned hospital admissions, within six-months of the 

hospital readmission; and telephone contact with the patient at one and six-months. At the end 

of the six-months period, significantly more of the patients in the intervention group remained 

event-free (unplanned readmission's) (p = 0.04). The intervention resulted in a reduction in 

health care costs of nearly 50%. As regards health related quality of life, a sub-group analysis 

revealed that both groups of patients (n = 34 in each group) improved from baseline at three
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months, in MLHF total and SF-36 physical and mental scores Although, the patients in the 

intervention group demonstrated a greater improvement, this only reached statistical 

significance (p<0.05) for the MLHF total and SF-36 physical scores. At six-months, the 

scores showed no further improvement and were similar for both groups. The results from this 

well designed study suggest, that for certain patients a community based case management 

approach is effective in reducing health care costs, but has no sustained effect on the patient's 

health related quality of life. A smaller American study (n = 80), which employed an intense 

and flexible approach to patient care, reported a similar reduction in health service utilisation 

but failed to measure health related quality of life issues (Macko et al 1998). It would have 

been of interest to compare this more individualistic patient centered approach, in terms of 

health related quality of life, against the care strategy used by Stewart et al (1999).

A recent initiative involved specialist cardiac nurses working with GPs and hospital 

physicians, to optimise the management of patients with heart failure in the community of 

Glasgow (Blue et al 2001). Working to agreed protocols, including medical prescription 

guidelines, the nurses paid their first visit to patients within one week of discharge. This visit 

was repeated 2-4 weeks later and subsequent care was on an, as needs basis, for up to one 

year. This RCT involved 165 patients with a mean age of 75 years, 40% of whom had an 

NYHA classification of IV. The outcomes of the study focused primarily on health service 

utilisation and were as follows: 53% of patients in the usual care group died or were 

readmitted to hospital, compared with 37% in the intervention group (p = 0.033); there were 

fewer readmissions for heart failure in the intervention group (p<0.001); and there was a
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reduction in the number of days spent in hospital for heart failure (288 v 610) in the nurse 

intervention group (p = 0.006).

On the whole, these studies (see Table 8.3, p 197) suggest that the community case 

management approach to caring for patients recently admitted to hospital with heart failure is 

effective in reducing health care costs. As the majority of studies in this category are RCT's 

the results are more tenable than from those using a pre-intervention, post-intervention 

comparison. However the economics of health care appear to dominate the study outcomes 

and no conclusion can be made as to the impact of this type of intervention on patients health 

related quality of life or functional capacity. Although health related quality of life was 

measured by Stewart et al (1999), further work is required to substantiate these findings. 

Generalisability as regards to the study cohorts was good; the patients were old, experienced 

symptoms related to heart failure and had a high level of comorbidity. It appears that the 

findings from studies undertaken in Australia may also be applicable to patients in the U.K. 

Based on the results of a comparative study by Stewart et al (2001) investigators found, that 

health outcomes among elderly frail patients with heart failure appeared to be independent of 

the health care system in which the patient is managed, and were more likely to be dependent 

on the syndrome itself. The collective findings also suggest that, as with the case management 

approach, the more intense the patient follow-up after discharge from hospital, the greater the 

reduction in subsequent hospital care. This premise can be substantiated by Jaarsma et al 

(1999), who found no difference in healthcare costs between two groups of patients; one who
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received usual care and the other a fairly basic intervention in relation to the other studies, in 

the form of an in-patient educational package plus one home visit.

8.5 Multidisciplinary models of care for patients with heart failure

Riegel and Rich et al (2001 p 331) have defined the multidisciplinary approach for the care of 

patents with heart failure as:

'An holistic approach adapted to each patient's unique set of medical, psychosocial, 

behavioural, and financial circumstances'.

From this definition, it is assumed that the identified needs of the patient with heart failure can 

be met through the involvement of various health professionals in the patient care strategy. At 

the outset, it is apparent that although there is an understanding that this is a holistic approach, 

the patients physical needs have not been acknowledged. This assumption is underpinned by 

the following study undertaken by Rich et al (1995). Continuing on from a feasibility study 

(Rich et al 1993), Rich conducted an RCT on 282 patients, to assess the effect of a 

multidisciplinary approach on the rate of readmission, health related quality of life and the 

overall cost of medical care. The intervention lasted for three months and involved different 

aspects of care from the following health professionals: in-patient intensive education and 

incremental telephone support from a cardiac nurse; a full dietary analysis from a registered 

dietician; a detailed medication review from a gerocardiologist; discharge planning through a 

social worker; enhanced follow up through a home care nurse. The primary outcome measure,
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survival for 90 days without readmission was achieved in 64% of the patients in the treatment 

group, as compared with 54% in the control group (p = 0.09). The number of admissions for 

heart failure was reduced by 56% in the intervention group (p = 0.04). Of more benefit was 

the fact that only 6% of the intervention group experienced more than one admission, 

compared with 16% of the control group (p = 0.01) leading to a subsequent reduction in 

health care costs. In a sub-group analysis (n = 126), health related quality of life as measured 

by the Chronic Heart Failure Questionnaire, improved for both groups but more significantly 

(p = 0.001) for the intervention group (n = 67). Even though the study was designed for high- 

risk patients over a high risk time period for readmission, all the patients were followed for 

one year. During the nine months from the discontinuation of the intervention, re-admissions 

for heart failure in the intervention group were less frequent (80 vs 57, p = 0.08) suggesting 

that the benefits from the study may be long term.

A prospective, quasi-experimental design was used by Riegel et al (2000) to compare 

outcomes in patients assigned to an intervention (n = 120), with a matched sample of patients 

in the control group. The intervention was designed in a similar manner to the one used by 

Rich et al (1995). Unlike Rich's study, however, this intervention was not confined to high- 

risk patients and therefore included a high proportion of self-reporting, asymptomatic patients 

(25%, NYHA I). Patients were matched on pre-admission functional status, co-morbidity and 

age. In contrast to the study of Rich et al (1995), the investigators reported no overall benefit 

of the intervention in terms of acute care resource or health related quality of life. The authors 

speculate that this result may reflect the use of an unselected group of patients with heart

Chapter 8. Models of care for patients with heart failure 187



failure. Interestingly, sub group analysis revealed a cost benefit primarily for patients with an 

NYHAII, whereas the patients with an NYHAI had a 14-fold increase in total costs. The 

high number of asymptomatic patients in the study appears therefore, to have diluted the 

intervention effect. Another factor to consider is whether the results reflected an under self- 

reporting of symptoms by the patients classified as NYHA I, for the study intervention may 

have motivated this group of patients to actively seek medical help, who otherwise might not 

have done so. Riegel concludes that an intervention of this type and intensity should be 

applied primarily to patients with a heart failure functional class of NYHA II. This advice is 

based however, on using a non-random sample and further work is required to substantiate 

this recommendation.

Although the intervention was similar for both of the aforementioned studies (see table 8.4, 

page 198), the differences between the studies in terms of design, the measurements used, and 

the study cohorts, leave many questions unresolved. Once again, the primary outcomes in 

both studies reflect the cost of health care, with health related quality of life issues appearing 

either to be a secondary issue or just not investigated. The long-term effects, specifically on 

morbidity, although measured by Rich et al (1995) need further investigation. The effect of 

the intervention on the patient's day-to-day activity level is another area for future research. It 

is apparent, however, that the coordination of inpatient and outpatient care plus the 

involvement of a multidisciplinary team is effective in reducing the frequency of 

hospitalisation.
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The previous statement was acknowledged by a nursing team who wished to improve the 

coordination of inpatient and outpatient care for patients with heart failure admitted to an 

American tertiary referral centre (Venner and Seelbinder 1996). Depending on the clinical 

needs of the patient, two clinical paths were developed which extended multidisciplinary care 

from within the hospital to a home based intervention or an outpatient clinic. The home-based 

intervention provided by home health nurses consisted of the following: patient education on 

the self-management of heart failure; the monitoring of patients' cardiovascular status; and 

the administration of intravenous diuretics, if required. Once patients became ambulatory they 

were referred to the outpatient clinic. As developed by the cardiac rehabilitation services 

manager, the goals of the clinic were to assess the patient both physiologically and 

psychologically, provide a forum for education and improve the patient's functional capacity 

through an individualised exercise programme. The small number of patients (n = 40) who 

received care, according to the clinical pathway, appeared to have experienced favourable 

outcomes over a one-month period. These were in the form of a reduced hospital readmission 

rate, an increase in exercise duration, self-care knowledge and a general satisfaction with the 

service. It is not known whether the results achieved significance, when compared against 

those of 58 patients, who did not receive the intervention during the same time period. To 

date, this is the only programme that has published work on addressing the needs of the 

patient with heart failure, through the provision of a cardiac rehabilitation clinic. Although the 

article is effective in supplying exact information on how the programme was constructed, it 

lacks detail of the patient group, only divulging mean age and NYHA classification. The 

number of patients selected for the study was also small and as the intervention was for a very
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limited time period, it is difficult to draw any meaningful conclusions about effectiveness of 

the intervention or its generalisability.

8.6 Cardiac Rehabilitation as a model of care for patients with heart failure

Unlike the English (2000) and Welsh (2001) National Service Framework documents for 

coronary heart disease, the American Guidelines for Cardiac Rehabilitation and Secondary 

Prevention Programmes (1999) address the issue of the care of patients with heart failure 

within the cardiac rehabilitation setting. The guidelines suggest that cardiac rehabilitation 

programmes should be modified to accommodate these high-risk patients. A recent audit 

undertaken to provide information on the provision of cardiac rehabilitation services in the 

United Kingdom, failed to include the diagnosis of heart failure, when determining the 

number of patients within each diagnostic category (Bethell et al 2001). It appears that most 

cardiac rehabilitation centres have not included patients with heart failure per se, but only as a 

consequence of myocardial infarction (Bowman et al 1998, Caldwell and Dracup 2001). 

Caldwell and Dracup (2001 p 276) have endeavored to answer the question of whether 

cardiac rehabilitation programmes should extend themselves to include patients with heart 

failure. After comparing the goals of cardiac rehabilitation programmes with those of the 

current strategies for the care of patients with heart failure (these are listed in Table 8.5) they

conclude:
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'The principle difference lies in the emphasis on exercise and risk reduction versus symptom 

management in heart failure programmes, and, the focus on an acute cardiac event (eg, 

myocardial infarction, coronary artery bypass graft surgery) versus a chronic trajectory'.

Table 8.5 A comparison between the goals of cardiac rehabilitation and heart failure 
care strategies (adapted from Caldwell and Dracup 2001)

Cardiac rehabilitation Current heart failure 
strategies

Patient population 

Emphasis of care 

Programme 

Exercise physiology

Monitoring

Length of programme

Economic evalnation

(acute ischemic syndromes) 
post-myocardial infarction 
post-bypass graft 
post-angioplasty 
stable angina

return to and enhance previous 
physical functioning; prevention 
of repeat cardiac events; 
psychosocial support

exercise training 
risk factor reduction 
vocational evaluation and support 
psychosocial support

restrengthen cardiac muscle 
improve physical performance 
reduce potential problems from 
future cardiac events

outpatient focus, little home 
monitoring

approximately 8-12 weeks with 
long term community based 
classes

chronic heart failure NYHA
n,m,rv
high level of co-morbidities

maintain or improve functional 
status/capacity/performance; 
prevent clinical deterioration

enhance self care
symptom management strategies

improve exercise tolerance and 
daily activity
prevent secondary peripheral 
effects and deconditioning

predominantly home-based 
clinic follow-up

3 months to one year

reduce health care costs and reduce health care costs, 
hospital readmission rate hospital readmission rate and

length of stay
W™W,™W<™«l>MK«™»W«'VI«W*'>^^
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Cardiac rehabilitation aims to restore an individual with heart disease to their optimal level of 

physical, psychological, social and vocational well-being (Thompson et al 1996). The 

conceptual framework for cardiac rehabilitation should, therefore, include strategies to 

improve patient's health related quality of life, enhance physical function, reduce symptoms 

and risks as a result of the disease process and promote psychosocial health. The 

multifactorial and individualistic nature of the intervention means that every patient has the 

potential to benefit from some of the components of a rehabilitation programme (Cay 1996).

Strategies for patients with heart failure have similar goals to cardiac rehabilitation, but the 

complex and multifactorial nature of the disease needs to be taken into consideration. For 

example, exercise in the current cardiac rehabilitation population is predominantly maximal, 

with the emphasis on achieving an improved level of aerobic capacity. Exercise for patients 

with heart failure tends to be submaximal and focused on an improvement in the level of daily 

activity.

The psychosocial needs of patients are also met through cardiac rehabilitation. The approach, 

however, may need adjusting to address the specific problems that may be encountered by 

patients with heart failure, as opposed to patients recovering from a myocardial infarction. For 

example, the clinical symptoms of heart failure such as fatigue and breathlessness are often 

prolonged and distressing, and patients may require additional therapeutic intervention, in
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order to sustain hope and morale (Rideout and Montemuro 1986, Bowman et al 1998). 

Maintaining hope for both the patient and family is a crucial component of rehabilitating the 

chronically sick (Bowman et al 1998).

Factors that influence patient's health related quality of life are often interrelated and 

influenced by a variety of social, cultural and environmental factors (Cay 1996). To enhance 

psychosocial care, cardiac rehabilitation should include, where indicated, patient and carer 

support in the form of psychosocial counselling. The sexual difficulties and adjustment 

experienced by patients recovering from a myocardial infarction are well documented (Lewin 

1996), and several cardiac rehabilitation programmes in the U.K. are now able to refer 

patients for specialist support. There is no evidence to suggest, however, that the sexual 

problems experienced by patients with heart failure is being addressed by any of the current 

health care strategies.

It is apparent that cardiac rehabilitation programmes may need to be modified in order to 

accommodate patients with heart failure. Therefore, even though it may be reasonable to 

rehabilitate the patient with heart failure, it may be prudent to delay the extensive inclusion of 

such patients, until further evaluation has taken place. There is also no evidence to support the 

concept, that the care of the patient with heart failure within the cardiac rehabilitation setting 

may not be as effective as that received from the current health care strategies.
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8.7 Concluding remarks

The aim of treatment for patients with heart failure is to relieve symptoms, improve health 

related quality of life, reduce mortality and morbidity and minimise adverse effects. 

Consequently, the outcome measures employed in research projects should give an indication 

of whether these aims are being met. Whilst the patient outcomes from most studies 

examining the different care strategies for patients with heart failure have been positive, they 

are also limited; concentrating primarily on the utilisation of health care resources. For long- 

term consideration, further emphasis needs to be given to the impact of the intervention on the 

patient's health related quality of life, day to day activity and attrition rate. As yet there is no 

consensus of opinion on which method of patient follow up provides the greatest value in 

terms of health gain.
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Table 8.1 Outpatient clinic models of care

Reference

Fonarowet
al(1997)
USA

Clineetal
(1998)
Sweden

Cowieetal
(2002) the
OMADA
programme
UK

Study 
Design

within
subjects,
pre-post
test
comparison
at six-
months

prospective
RCT
conducted
over 1 yr

Prospective
pilot study
involving 9
hospitals
over a
duration of
9 months

Study 
Cohort

240 patients,
>42yrs,
NYHAm-
IV, on the
heart
transplant list

190 patients,
>65 yrs, 62%
NYHAffl,
admitted to
hospital with
LVF

168 patients,
mean age 69
yrs, 59%
NYHAH

Study 
Intervention

cardiologist
directed,
intensive nurse
led patient
education and
follow-up as
needed

intensive
inpatient
education plus
diary,
incremental
follow-up at
nurse led clinic

nurse led
secondary care
outpatient clinic,
optimise drug
therapy and
provide
education

Major 
Endpoints

readmission
rate, health
care costs,
functional
status

time to
readmission,
length of
hospital
stay, health
care costs
and HRQL
at lyear

drug
utilisation,
and audit of
data
collection

Results

85% 4
readmission
rate, +
associated
health costs,
sub-group t
functional
status

mean
readmission
time 33% t
intervention
group (p
<0.05),
trend
towards cost
reduction.
no change
in HRQL

tbeta
blockers.and
ACE
inhibitors

Comments

young patients
with few co-
morbidities
4-readmission
rate may
reflect
improved
threshold for
admission

patients were
not selected on
the basis of
readmission
risk, possible
Contamination
of control
group

drug company
supported
project

t increase, 4 decrease, HRQL - health related quality of life
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Table 8.2 Telemedicine models of care

Reference

Heidenretch
etal(1999)
USA

Study 
Design

quasi
experimental,
matched
controls on
health care
financial
claims -for
an average of
7 months

Study 
Cohort

68 patients,
>60yrs,
from
community
physicians,
NYHAH-m

Study 
Intervention

home symptom
monitoring,
posted education
plus telephone
support

Major 
Endpoints

health care
utilisation,
number of
days spent
in hospital

Results

medical
claims 4 in
intervention
group by
10%, tin
control
group by
80%.
days spent
in hospital
iin
intervention
group (p =
0.05)

Comments

2nd study
using
telemedicine.
non-specialist
management.
possible bias
from matched
controls

T increase, 4- decrease
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Table 8.3 Community based case management models

Reference

Kornowski
ctal(1995)
Israel

Westetal
(1997)
USA

Stewart et
al (1999)
Australia

Blue et al
(2001)
UK

Jaarsma et
al (1999)
USA

Study 
design
Pre-post
test
comparison
at 1 yr

pre-post
test
comparison
at six
months

RCT over
six months

RCT over 1
yr.

RCT over 9
months

Study 
Cohort
42 patients,
mean age 78
yrs,NYHA
ni-rv
admitted to
hospital with
LVF
51 patients,
mean age 66
yrs,NYHA
I-IV,
hospitalised
with LVF
during last
12 months

240 patients,
>55yrs,
NYHAII-
IV,
discharged
hospital with
previous
admission
for LVF
165 patients,
mean age
75yrs, 40%
NYHAII,
recent
admission to
hospital with
LVF

179 patients,
mean age
73yrs,
NYHAffl-
IV, admitted
with LVF.

Study 
Intervention
weekly home
visits from
physician, nurse
if needed

physician
supervised,
nurse mediated
optimise
medication,
control sodium
intake,
symptom
surviellance,
one home visit
telephone
support
home visit from
heart failure
nurse within 14
days, more
depending on
readmission.
telephone
support at 3 and
6 months
home visit from
heart failure
nurse within
one week of
discharge.
Intense needs
based follow-up
for 1 year

in patient
education from
cardiac nurse,
plus 1 home
visit. 10 days

Major 
Endpoints
hospitalisation
rate, patients
functional
status

hospitalisation
rate, patients
functional
status, sodium
intake and
prescribed
level of heart
failure
medication

frequency of
unplanned
admission and
out of hospital
death
HRQL

frequency of
unplanned
admission and
out of hospital
death

self-care
behaviour,
health care
utilisation

Results

hospitalisation
ratei
(p<0.001).
daily
activities t
(p<0.001)

hospitalisation
rate  !  (p =
0.001)
functional
status t (p =
0.01) daily
sodium
intakei
(38%). ACE
doset
(pO.OOl)

primary end
point events 1
(P = 0.02),
includes
deaths, HRQL
no difference

4 admissions
(p< 0.001)
and days in
hospital for
heart failure
(p = 0.006) no
difference in
out of hospital
deaths
self-caret and
sustained
(p<0.001). No
difference in
health care
utilisation

Comments

physician
orientated

MULllhTl
programme
of care.
Small
number of
patients,
intense short
intervention

simple
intervention,
first study to
show event
free survival

intense, long
follow up
no quality of
life measure.

short
intervention

..... _ .....,..._,.... ..-. _.,.

t increase, I decrease
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Table 8.4 Multidisciplinary models of care

Reference

Kornowski
etal(1995)
Israel

Westetal
(1997)
USA

Stewartet
al(1999)
Australia

Blue et al
(2001)
UK

Jaarsma et
al(1999)
USA

Study 
design

Pre-post
test
comparison
at lyr

pre-post
test
comparison
at six
months

RCT over
six months

RCT over 1
yr.

RCT over 9
months

Study 
Cohort

42 patients,
mean age 78
yrs,NYHA
ra-rv
admitted to
hospital with
LVF
51 patients,
mean age 66
yrs,NYHA
i-rv,
hospitalised
with LVF
during last
12 months

240 patients,
>55yrs,
NYHAH-
IV,
discharged
hospital with
previous
admission
for LVF
165 patients,
mean age
75yrs, 40%
NYHAIL
recent
admission to
hospital with
LVF

179 patients,
mean age
73yrs,
NYHAHI-
IV, admitted
with LVF.

Study 
Intervention

weekly home
visits from
physician, nurse
if needed

physician
supervised,
nurse mediated
optimise
medication,
control sodium
intake,
symptom
surviellance,
one home visit
telephone
support
home visit from
heart failure
nurse within 14
days, more
depending on
readmission.
telephone
support at 3 and
6 months
home visit from
heart failure
nurse within
one week of
discharge.
Intense needs
based follow-up
for 1 year

in patient
education from
cardiac nurse,
plus 1 home
visit. 10 days

Major 
Endpoints

hospitalisation
rate, patients
functional
status

hospitalisation
rate, patients
functional
status, sodium
intake and
prescribed
level of heart
failure
medication

frequency of
unplanned
admission and
out of hospital
death
HRQL

frequency of
unplanned
admission and
out of hospital
death

self-care
behaviour,
health care
utilisation

Results

hospital! sation
rate 4-
(p<0.001).
daily
activities t
0X0.001)

hospitalisation
rate -I (p =
0.001)
functional
status t (p =
0.01) daily
sodium
intakel
(38%). ACE
doset
(p<0.001)

primary end
point events -I
(P = 0.02),
includes
deaths, HRQL
no difference

•I admissions
(p< 0.001)
and days in
hospital for
heart failure
(p = 0.006) no
difference in
out of hospital
deaths
self-caret and
sustained
(p<0.001). No
difference in
health care
utilisation

Comments

physician
orientated

MULT1HT
programme
of care.
Small
number of
patients,
intense short
intervention

simple
intervention,
first study to
show event
free survival

intense, long
follow up
no quality of
life measure.

short
intervention

increase, 4- decrease
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2.1 Introductory remarks

From the preceding literature review it is apparent that many patients with heart failure 

face several serious challenges in attempting to manage their condition. Primarily led 

by specialist nurses with the ability to independently interact with patients, several 

health care strategies have been developed to alleviate the chronic course of the 

disease. To date, however, a truly multidisciplinary approach that incorporates 

exercise training as part of the care strategy has not been undertaken. Prior to the 

development of a new approach to patient care, it is imperative to be able to 

substantiate the need for care, and this can only be achieved by exploring the current 

problems, and identifying current evidence based practice from within the relevant 

field. Each preceding chapter has, therefore, been summarised to highlight the main 

points in question. The summary of the literature review is then followed by a 

discussion of how the rationale for the study emerged from a recognised deficit in 

clinical practice.

2.2 Summary of the literature review

Patients with heart failure have a complex, disabling condition. A growth in the 

elderly population, coupled with a better survival from myocardial infarction, will see 

patients with this disease continuing to increase in number. Heart failure, therefore, 

constitutes a major economic burden to the health service, with patients suffering 

from largely preventable, frequent and prolonged admissions to hospital.
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As the clinical management of patients with heart failure is partially dependent on the 

primary cause, this needs to be established at the outset. Coronary heart disease, either 

alone or in association with hypertension emerges as the most common cause of heart 

failure, and as such has the worst prognosis. Supporting the patient to effectively 

manage their disease and thereby alleviating symptoms such as breathlessness and 

fatigue is, therefore, an important component of any health care strategy.

Optimisation of the pharmacological management of patients with heart failure 

appears to form the corner-stone of current treatment. However, as the majority of 

patients with heart failure are elderly and suffer from a high degree of co-morbidity 

the overall benefit of pharmacological therapy remains sub-optimal, due in part to the 

inherent complexity of the regimen. It appears that the responsibility of nurses 

working within this area is two fold: to collaborate with the patient in giving them 

knowledge and reassurance; to ensure that therapy is optimised, applied cautiously and 

evaluated at regular intervals.

Patients with heart failure have the potential to enter into a vicious cycle of both 

clinical and psychological deterioration, starting when symptoms such as 

breathlessness and fatigue dictate a reduced level of functional performance and 

subsequent daily activity. Exercise therapy for selected patients with heart failure has
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proved to be beneficial in a highly controlled environment. However, it has yet to be 

demonstrated whether the same benefits can be achieved in everyday clinical practice.

The majority of patients with heart failure have established coronary heart disease, the 

underlying pathological process of which is atherosclerosis. The formation of 

atherosclerosis is a dynamic process influenced primarily by risk factors. An approach 

to patient care is, therefore, required that provides for the inclusion of a 

comprehensive risk factor reduction programme, in order to preserve physical 

functioning and inhibit further cardiac events. Secondary prevention strategies, also, 

need adjustment to meet the clinical needs of patients with heart failure; the 

effectiveness of which has yet to be tested.

Patients with heart failure are likely to suffer from a range of psychosocial problems, 

and whilst it is important that these are acknowledged it remains unclear as to the most 

effective way of offering support. There is a suggestion that psychosexual counselling 

may be helpful, but this aspect of care has not, as yet, been evaluated.

The readmission rate for patients with heart failure is high, and the primary causative 

factor has been reported as non-compliance with the treatment regimen. Strategies that 

have been developed to improve the care of heart failure patients by incorporating a 

combination of interventions, such as education and support through various health
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care disciplines, appear to be successful at improving compliance although, as this is 

largely implied, further work is required to substantiate the findings.

Nurses have been innovative in their approach to improving the lives of patients with 

heart failure. Despite the recent emergence of several different health care strategies, 

there is, however, no consensus of opinion, as to which is the best model of care to 

adopt. In considering the implication of a specific health care interventions, patient 

related outcomes, such as health related quality of life, daily activity, compliance and 

attrition need to be evaluated.

To summarise: no studies have tested a combination of interventions that include exercise, 

pharmacological management, lifestyle advice and support, and psychosocial counselling, for 

their effectiveness in improving outcomes for patients over the age of 60 years with heart 

failure. No study has sought to assess the health care utilisation of such a service. The 

opportunity arose to conduct such a study at Nevill Hall Hospital, Abergavenny, where the 

researcher works as a nurse specialist. The events leading to this opportunity are now 

described.
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2.3 Developing the rationale for the study from clinical practice

At the end of the last decade, the cardiac rehabilitation programme at Nevill Hall 

Hospital started to include some patients with heart failure. This was found to be 

unsatisfactory for several reasons. From the patient's perspective it was evident they 

required more time for individualised support, not only in being able to come to terms 

with their disease, but also in being able to assimilate the information we were giving 

them. These were elderly patients with, in essence, a terminal disease and a high level 

of co-morbidity; the team was trying to provide care within a completely inappropriate 

framework and without adequate resources. We felt, however, that by offering a 

programme of care that was specifically tailored to elderly patients with heart failure 

they would ultimately benefit in terms of health outcomes.

Emerging from the literature during this time were the benefits that could be achieved 

from various types of nurse led care strategies for patients with heart failure, in terms 

of reducing readmission rates, improving mortality and health related quality of life. 

Little mention was made, however, of incorporating exercise therapy.

Cardiac rehabilitation is a sub-specialty that has seen a major development over the 

last decade in terms of acceptance, worth and resource. However, as with all health
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care services it is under continual scrutiny, in terms of effectiveness. This scenario, 

therefore, provided an ideal opportunity to evaluate the effect of a cardiac 

rehabilitation programme, against heart failure clinic based care, for patients with 

heart failure. The study design would, however, have to take into consideration the 

extended role of the clinical nurse specialist as the researcher. For she would now 

become a practitioner-researcher, working in a cardiac rehabilitation speciality and at 

the same time carrying out a systematic enquiry relevant to the job.

2.4 The conceptual framework and primary research question

The literature review and the experiences from clinical practice place the rationale for 

the study into context. The rationale is formalised in the following issues: current 

problems in the health care of patients with heart failure, and the interventions 

required to alleviate the deficits in treatment outcomes against which the values of the 

intervention need to be assessed (see Table 2.1). These issues provide a basis for a 

conceptual framework around which, it is proposed, the future care of patients with 

heart failure can be developed. The conceptual framework should be a map or a model 

of the expected relationship between the research problem, the intervention and the 

outcome measures, identifying and describing the interaction between the salient 

variables. (Kane 1997). The clinical needs of patients with heart failure are diverse, 

and as a consequence the interventions required to effectively meet these needs have 

to be multifactorial. The challenge for health professionals is how to integrate the 

necessary individual components of care, for example, symptom management,

Part II. Rationale for the study 206



exercise, pharmacology, risk factor reduction and psychosocial support, with the 

individual needs of the patient.

It is apparent that a care strategy that can encompass all these requirements, such as 

cardiac rehabilitation, would ultimately lead to an improvement in a wide range of 

health care outcomes. Due to the complexity of the disease, however, and the multi- 

component nature of the intervention, it is difficult to link the separate elements to a 

specific outcome. One example from Fig 2.1 is given to illustrate this point; an effect 

on health related quality of life could be caused by a variety of interventions such as 

symptom control, exercise training and/or counselling and psychosocial support. Just 

as one drug may facilitate or inhibit the action of another, so one element of an 

integrated programme may affect the potency of the other elements.

However, before this multifactorial and multidisciplinary approach can be endorsed, 

research is required to assess whether cardiac rehabilitation can in fact meet the 

challenge of further enhancing patient outcomes. This is why, initially, the impact of 

the total cardiac rehabilitation programme needs to be studied. If this study 

demonstrates the value of the complete programme, then future research can be 

undertaken to isolate the effect of the individual components.
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Table 2.1 Summary of the problems, interventions and outcome measures 
identified in the literature review

Identified problems_ . - ~ - —- .———
chapter 1, the burden of heart 
failure
complex disease elderly patients 
t number of patients 
t hospital utilization, 4 prognosis 
t morbidity

chapter 2, aetiology, pathology 
and symptoms
disparity over diagnosis and
aetiology
clinical symptoms diverse and
distressing, 4 HRQL

chapter 3, pharmacological 
management
sub-optimal pharmacotherapy 
complex regimen i compliance

chapter 4, exercise therapy
cycle of physiological deterioration, 
I independence and HRQL

chapter 5, risk factors
main aetiology coronary heart
disease, unclear strategy
t deterioration and clinical events

chapter 6, psychosocial concerns
t psychosocial problems 
t depression Tanxiety 
difficult adaptation (patient and 

partner), sexual dysfunction

chapter 7, compliance 
poor understanding of the concept by 
health care professionals 
complex regimen, 4 compliance 
limited patient self-care ability

Interventions Outcomes

4 hospitalisation by 
resolving compliance issue 
tsymptom management 
optimise medication

follow diagnostic guidelines 
treat underlying aetiology 
control/alleviate symptoms 
enhance self-care

follow evidence based
guidelines
adjust regimen to suit
individual patient need

aerobic and dynamic 
exercise therapy within pre 
defined limits

individualised risk factor 
reduction
behavioural therapy, 
counselling

psychosocial counseling 
stress management 
bio feedback relaxation 
therapy 
exercise therapy

individualised patient
support
enhance self-care strategies
seamless care

health service utilisation
mortality
medication compliance
HRQL

functional status 
clinical status 
HRQL

medication status pre 
and post intervention, 
compliance, 
functional status, HRQL

functional performance, 
functional status 
RPE, HRQL

risk factor status, HRQL 
functional status 
functional performance

psychosocial 
functioning, 
HRQL, anxiety and 
depression

medication compliance 
attrition rate, health care 
utilization

chapter 8, models of care
a variety of patient care models 
no clear strategy 
limited evaluation

outpatientclinic. telemedicine 
community care, 
multidisciplinary care, 
cardiac rehabilitation

health care utilisation 
mortality 
functional status 
HRQL 
clinical status

t increase, I decrease, RPE rate of perceived exertion, HRQL health related quality of life
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Given the gaps in our knowledge of the most effective way to treat heart failure 

patients, as outlined above, this study seeks to evaluate a nurse led multidisciplinary 

programme of care that includes exercise, pharmacological management, lifestyle 

advice and support, and psychosocial counselling on a range of outcomes: mortality, 

health related quality of life, functional change, clinical status and health care 

utilisation. The evaluation will be undertaken to address the following research 

question:

In comparison to patients over the age of 60 years attending an outpatient heart 

failure clinic (standard care), will patients who take part in a cardiac 

rehabilitation programme exhibit less health care utilisation and improved 

outcomes in terms of mortality, health related quality of life, functional change 

and clinical status at six months ?
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1 Study objectives

The objectives of the study are as follows:

1.To compare the impact of a multidisciplinary programme of intervention against standard 

care, by using the following outcome measures:

a) Mortality

b) Health care utilisation in terms of hospital admissions arising from heart 

disease, degree of patient contact with health professionals in primary care, and 

patient cost utlity

c) Health related quality of life

d) Functional change as measured by symptoms, walking distance and rate of 

perceived exertion

e) Patient compliance monitored by inhibition of serum ACE

f) Clinical status in terms of changes in prescribed medication, routine biochemistry 

markers, and coronary risk factors.

2. To describe patient's use of the programme, particularly psychosocial counselling, and 

patient rating of individual components of the intervention.
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2 The study design

In order to meet the objectives of this study it was important to select the most appropriate 

research design. To aid this process, several factors were taken into consideration: the nature 

of the research question; the degree of control over other events such as contamination of 

treatments; and whether the study focused on current matters (Robson 1999). After careful 

consideration it was apparent that a randomised controlled experimental design (RCT) was 

the optimal choice for the following reasons.

1. An RCT design is particularly suitable for establishing a causal relationship between a 

cardiac rehabilitation programme (the independent variable), and various health care 

outcomes (dependent variables).

2. The experimental design, due to its controlling properties, offers greater corroboration 

than any other research approach (Polit and Hungler 1991).

3. An experimental design was feasible, because previous work in the area under 

investigation had established the conditions likely to be of interest and appropriate 

measures of the dependent variables.

4. The study would be testing a new approach to patient care and as such the situation 

was conducive to a randomised experiment.

5. A controlled study was also desirable, as methodological weaknesses of some earlier 

studies, specifically those of a quasi-experimental design, using pre-post test single 

group comparisons (Kornowski et al 1995, Fonarow et al 1997, West et al 1997) had 

led to critical comments. For example Riegel and Petri (2001), argued as the pre-test
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post-test single group design is vulnerable to many threats to validity such as history 

and maturation, the results obtained from these studies are dubious. As demonstrated 

by the study of Riegel et al (2000), the quasi-experimental design can be strengthened 

by introducing a comparison group by matching certain variables. There is an implied 

assumption, however, that the researcher knows what patient characteristics are likely 

to affect the dependent variables. Ultimately, the researcher can only hope to deal with 

statistical threats such as selection bias, by using randomization (Robson 1999).

2.1 Steps taken to increase the external validity of the study

In developing the RCT research design, it became apparent that due to the dual role of the 

researcher there would be threats to the external validity of the study and that certain efforts 

would need to be taken to add assurance, so that the results could be replicated in other 

settings. External validity concerns such issues as data collection procedures and 

experimenter induced effects. This is opposed to the internal validity of the study, where the 

findings cannot be interpreted as reflecting anything other than an effect of the intervention. 

For example, the latter can refer to changes that occur within a participant as a result of time 

such as deterioration in the disease process. It was appreciated, that as the researcher had a 

vested interest in the study she may, unconsciously communicate her expectations to the 

participants, thus enhancing the Hawthorne effect. It was unfortunate that, due to the nature of 

the study a double-blind procedure could not be applied. The problem could have partially 

been resolved by having all the data collected by a person unconnected with the study, and 

therefore unaware of whether the participants were in the control or experimental group. Due
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to the financial constraints of the study, this was only feasible for the measures pertaining to 

the exercise component of the study. An additional step taken to reduce bias was to use two 

observers for the data collected by means of observation in regard to the NYHA classification. 

Both these issues are explained in more detail within the outcome measures section.

2.2 Research setting

The Cardiac Rehabilitation programme serves the communities of Monmouthshire and 

Blaenau Gwent. The catchment area of approximately 25 square miles is varied 

geographically; there are no large conurbations but several South Wales valley towns 

suffering from the effects of de-industrialisation. The region is predominately rural, 

containing many unprosperous hill farms. It is poor economically, with a large proportion of 

families in social classes IV and V. Coronary heart disease is a leading cause of death in the 

United Kingdom, particularly in Wales, where the death rate is greater than the majority of the 

countries in Western Europe. The district of Blaenau produced the highest age-standardised 

mortality rate for heart attack in Wales between 1990 and 1995, ranging from 162 to 177 

deaths per 100,000 population per year (The National Assembly for Wales, 2001).

The British Cardiac Society working party report of 1992 recommended that all hospitals 

offering acute cardiac care should have a purpose designed cardiac rehabilitation programme 

incorporating an in-patient, an outpatient and a community based phase (Horgan et al 1992). 

The Nevill Hall programme was one of the first in Wales and has been running since 1991. 

The programme has proved to be very successful, for example winning the RIPA-HAY
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Award (Kings Fund) for managerial innovation in 1993, followed by the Charter Mark award 

obtained in 1998. A clinical nurse specialist manages the Cardiac Rehabilitation programme 

from within a busy District General Hospital, utilising the services of several health care 

disciplines, such as physiotherapy, occupational therapy, psychotherapy, dietetics, and 

(British Association of Cardiac Rehabilitation trained) exercise tutors.

Based on the conventional cardiac rehabilitation programme, the staff required to run a 

rehabilitation programme for patients with heart failure involving - individual patient 

assessments one half-a-day per week, out-patient hospital visits twice a week, an out-patient 

clinic once per week, and two weekly community classes - was calculated as follows:

  Nurse H Grade x 37.5 hours

  Physiotherapist Senior 1x12 hours

  Physiotherapist Basic Grade x 8 hours

  Physiotherapist Helper x 6 hours

  Dietician x 2 hours

  Psychotherapist/sex therapist x 2 hours

  Occupational Therapist x 1 hour

  Community Exercise Tutor x 3 hours

  Secretarial support x 8 hours
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7_j The study timetable

The duration of the study was based on three considerations: the intervention had to meet the 

current cardiac rehabilitation guidelines; it had to be similar to the length of time used for 

follow-up in previous heart failure studies, thereby enabling a comparison of outcome data; 

tight financial constraints. Based on the above considerations, it was established that the 

hospital-based component of the cardiac rehabilitation programme would run for a period of 

eight weeks. The length of time patients could participate in the study and thus formally 

attend the community classes was governed by staffing and financial resource and was 

therefore set at 16 weeks, giving a programme length of 6 months. It was decided that if 

additional funding was made available to collect further data, in respect of the long-term 

impact of the programme, this data could be added to the study at a later date. Thus the study 

would take two years to complete. Figure 3.1 presents the management time schedule for the 

study based on a patient audit.

To meet the objectives of the study, it was important that changes occurring as a result of the 

intervention (for example patient's functional status) were detected over set periods of time. 

Furthermore this also provided a means of taking individual differences into account 

providing, a more sensitive measure of treatment effects (Robson 1999). Data collection was 

set from baseline against the time periods of anticipated patient change - the end of the 

hospital based programme (eight weeks) and on patient completion of the community classes 

(24 weeks).
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Table 3.1 Study timetable

Screening/recruitment of experimental and control patients

8 week hospital based cardiac rehabilitation programme (experimental patients)

16 week community classes (experimental patients)

out-patient clinic (experimental and control patients)

10 11 12 13 14 15 16 17 18 19 20 21 22 23

Calendar months

3 Population and sample

3.1 Audit to inform the sampling and timing of the study

An audit was undertaken to establish the number of patients that could be recruited into the 

study on a weekly basis, in order to give a realistic estimate of the length of time it would take 

for the study overall. For a one week period, at 9 and 6 months prior to commencement of the 

study, the nurse specialist screened the medical records of patients: those admitted to the 

medical unit and those attending outpatients. The notes were reviewed for a confirmed 

diagnosis of left ventricular systolic dysfunction (LVSD) through echocardiography, as well 

as for no evidence of significant co-morbidity. The audit indicated that a recruitment rate of 

six patients per week was feasible for patients aged 60 years and above.
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In reality, when the study was underway, the rate of recruitment was on average three 

patients per week, due predominantly to the high level of co-morbidity and exclusion criteria. 

In retrospect, it can be assumed that the audit failed to take account of the difference between 

the levels of co-morbidity, recorded in the patients' medical records, and the true impact of 

the co-morbidity on the patients' day-to-day functioning. Only by interviewing the patients in 

the audit could a true assessment be made as to their suitability for inclusion into the study 

(copies of the screening checklist can be obtained from the Cardiac Rehabilitation Department 

(CR dept), Nevill Hall Hospital, Abergavenny).

3.2 Inclusion criteria

  Diagnosis of Left Ventricular Systolic Dysfunction. Most patients with heart failure 

have a diagnosis of left ventricular systolic dysfunction. Therefore this was an 

inclusion criterion for the study and was defined as: evidence of impaired left 

ventricular systolic function (left ventricular ejection fraction of 40% or less) through 

echocardiography and persistent functional impairment indicative of New York Heart 

Association (NYHA) class II or IE (Remme and Swedberg 2001).

  Referral from the medical unit, medical and cardiology outpatient clinics at Nevill 

Hall and general practitioners (GPs). Patients are normally referred to the conventional 

cardiac rehabilitation programme from the following areas: the medical unit which 

includes four medical wards, coronary care, and care of the elderly; medical and
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cardiology outpatient clinics; GP's from within the local catchment area. Those 

sources of recruitment were chosen, therefore, to reflect a diversity of healthcare so 

that the findings would be representative of patients attending a conventional cardiac 

rehabilitation programme. Another factor to consider was that, as systems were 

already in place for referral to the current cardiac rehabilitation programme, health 

professionals working within those areas would view the study as an extension of that 

programme, thereby reducing the element of skepticism to which new interventions 

are prone, and possibly enhancing the referral rate.

  Age > 60 years. The literature review highlighted that the majority of patients with 

heart failure are over the age of 65 years, and yet the age of entry to heart failure 

intervention studies varied between 55 years and 70 years. In selecting the age group 

for inclusion in the study, it was important to ensure that the required sample would be 

recruited within a realistic and viable time frame. It was, therefore, decided to base 

this decision on the results of the audit (see p 220), previously described.

3.3 Exclusion criteria

Apart from patients being unable or unwilling to participate in the study, the exclusion 

criterion related primarily to the inability of patients to safely participate in an exercise 

programme, and was, therefore, a reflection of their level of heart disease and/or mobility.

In summary, the exclusion criteria for patients were as follows:
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  Those unable or unwilling to give informed consent.

  Residence outside the catchment area, or in a long-term care establishment.

  Other significant co-morbidity, which would prevent entry into the study either because of 

terminal disease or inability to undertake any form of exercise (e.g. severe muscular/ 

skeletal disorder).

  Unstable ischaemic heart disease.

  Advanced valvular heart disease.

3.4 Steps taken to enhance patient recruitment

Information packs were sent to medical consultants, nurse managers, ward sisters and GPs 

working within the areas highlighted for patient referral, four weeks prior to commencing 

patient recruitment (copies of which can be obtained from the CR dept, Nevill Hall Hospital, 

Abergavenny). The packs contained the following information, a letter of introduction to the 

study, patient information sheets and referral forms. To promote and answer any queries 

pertaining to the study, the nurse specialist then arranged to see all health care professionals 

involved with referring patients. Staff were advised that they could either refer patients by 

using the pre-designated form, or contact the nurse specialist directly. In either case, prior to 

receiving any further information about the study patients would be personally contacted by 

the nurse specialist. To enhance the referral rate, regular contact was maintained with all the 

relevant stafFby the nurse specialist, throughout the duration of the recruitment period.
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Prior to undertaking the study, power calculations were performed using a 95% confidence 

interval. From previous literature and clinical experience it was postulated that a 20- 

percentage point difference (at any point in the distribution) would be considered as clinically 

significant. The power calculations determined that a sample size of 200 would be sufficient 

to demonstrate statistically significant differences between the control and experimental 

groups.

3.6 Randomisation

Prior to randomization, patients were invited to attend for an assessment interview. This was 

in order that baseline demographic, clinical and psychosocial characteristics could be 

collected without the patient or the members of the study team being aware of the intervention 

assignment. The patients then underwent blinded randomisation with the use of a computer- 

generated list of random numbers. The numbers, placed in plain sealed envelopes by a 

university colleague several weeks prior to recruitment, were then allocated to the participants 

by a hospital colleague, who unconnected with the study, was unaware of the patient's clinical 

and demographic profile.
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1.7 Baseline data

Apart from outcome measures recorded at baseline, the following data were also collected, in

order to provide a general description of the clinical population of heart failure patients:

Demographic - gender, age 
profile

Heart failure - level of left ventricular systolic dysfunction as diagnosed on echocardiogram by 
profile ejection fraction: mild (<40%), moderate (<35%), or severe (<30%)

aetiology: ischaemic heart disease, hypertension, cardiomyopathy. The 
categorization of 'unknown' was given in cases where it was impossible to 
determine the primary aetiology.

Co-morbidity - degenerative bone disease, this category included: osteoarthritis and mobility 
problems following orthopaedic surgery.
respiratory disease, this category included: emphysema, chronic bronchitis, 
pneumoconiosis, asthma, 
atrial fibrillation 
intermittent claudication 
partial recovery from previous cerebral vascular accident

4 Outcome measurements

The measures selected to meet the aims of the study are, by necessity diverse, encapsulating a 

variety of health, clinical and behavioural factors. To aid in the complex task of selecting the 

most appropriate measures, each outcome was initially broken down into component 

dependent variables. The result of this exercise is Table 3.2, in which the measures selected 

for each outcome variable are shown.
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Table 3.2 Main study outcomes divided into their respective dependent variables, 
showing the most appropriate measure and point of use.

Patient 
Outcome
death

health care 
utilization

therapeutic 
response

value of 
health status

patient rating

health related 
quality of life

functional 
status 
functional 
performance

medication 
compliance

clinical status

coronary risk 
factors

Dependent variables

fatalities

hospitalisations attributable 
to heart disease 
consultations with health 
professionals in primary
,care

programme attendance

utility assessment

patient evaluation 
(experimental group)

symptoms, physical and 
social interaction, emotional 
well being 
psychosocial counselling

impact of symptoms on 
daily life 
walking distance 
perceived exertion

ingestion of prescribed ACE 
medication

biochemical markers 

pharmacotherapy

chronic hypertension 
hyperlidemia 
smoking 
diabetes 
obesity 
alcohol

Measures

from medical records

from medical records 

self-report (diary)

programme attendance rate

EuroQol

patient evaluation questionnaire

MLHF total score plus physical 
and emotional dimensions

audit of patient use of 
psychosocial counselling

NYHAI-IV

6-min Walk Test 
BorgRPE

serum ACE assay

urea, creatinine, sodium, 
potassium, uric acid, 
haemoglobin 
recorded from the patients 
medical records and diary

present or otherwise 
cholesterol/triglycerides 
past or present 
insulin/non-insulin dependent 
body mass index (BMI) 
level of consumption (units)

Point of use (weeks)

8,24

8,24 

24

24

0,24

24

0, 8, 24

24

0, 8, 24 

0,24

8,24

0,24 

0, 8, 24

0 
0,24

0
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The process of selecting the most appropriate instruments for outcome measurement was 

facilitated by the work undertaken by Polit and Hungler (1991) and Deaton et al (2001). Polit 

and Hungler (1991) provide a comprehensive discussion of the criteria for selecting 

assessment tools, whereas Deaton et al (2001) focus on outcomes measurement in heart 

failure. Apart from issues such as validity, reliability and sensitivity, the following questions 

were applied to the practicalities of applying the instruments under consideration:

  Has the instrument been used in the specified population?

  How much time does it take to administer?

  Was it designed to be used in the way required (i.e., by self-report, by interview).

Selecting a group of instruments that would fall within the constraints of patient burden, 

investigator time, and resource, was also important. Taking each outcome in turn, the 

selection of the specific instruments are now discussed in relation to their validity for this

study.

4.1 Health care utilisation 

4.1.1 Medical records

The medical records of each patient were scrutinised at 8 and 24 weeks in order to record the 

number of hospitalisations attributable to heart disease; heart failure, myocardial infarction, 

acute angina and rhythm disturbances.
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4.1.2 Attendance rate

Based on the level of patient attendance to the current cardiac rehabilitation programme a 

patient attendance rate of < 90%, for the hospital based programme and community classes, 

was set at the point below which the desired preventive or therapeutic result is unlikely to be 

achieved. Comparative outcome data, therefore, will only be used from those patients 

achieving an attendance above the aforementioned level. To monitor the level of attendance to 

the programme, a record was kept of how many patients in the experimental group completed 

the required number of sessions, within the hospital (16 sessions twice weekly) and 

community (16 weekly).

4.1.3 Patient diary

A daily record was kept by the participant, at the researchers request - the intention of which 

is to obtain a record of specific activities undertaken during a certain period of time. The diary 

in this situation is used to capture the weekly primary health care utilisation of each 

participant, in terms of contact with health care professionals not involved with the study.

Implications for this study

Due to the nature of the intervention and the possible secondary preventive benefits that can 

be accrued, it is important to take into consideration the impact on health care resources in 

general and not, as in previous heart failure studies, focus only on patient hospital admission 

rate and length of stay. Thus, it was established that the only way of capturing the utilisation 

of primary care would be through the use of a patient diary. Brown and Adams (1992) have
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demonstrated that patients are reliable reporters of the use of medical care resources, and that 

health diaries are a valid method for monitoring clinical events (Freeman et al 2000). With 

regard to patients keeping a record of their medication and appointments, the diary also served 

a dual purpose as an 'aid memoire', recording information that was not likely to be 

remembered accurately for a lengthy period of time.

There are many reservations surrounding the use of diaries, in regard to validity and 

reliability. The diary in this study, however, deals with a behaviour that is unlikely to be 

altered in order to create an impression, and safeguards have been put in place to protect 

against selective recall, such as the posting of the weekly report to the referral centre. Efforts 

to sustain motivation, in order to reduce the risk of less information being recorded as the 

study continued, were given in the form of personal encouragement every 8 weeks during the 

patient's outpatient appointment.

Description of the diary

The design and format of the diary followed that of a 'patient held record' used by the cardiac 

rehabilitation department at Nevill Hall Hospital since 1998. To enhance patient advocacy and 

aid communication between health professionals, the use of patient held records within the 

cardiac population has long been encouraged by the British Heart Foundation and is now one 

of the recommendations put forward in the National Strategic Framework for Heart Disease 

(2001). The promotion of this concept locally, several years ago, led to the formation of a 

patient focus group, in order to establish the most effective layout for a 'patient held record',
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as regards size and clarity. The 'patient held record' went through several changes in design 

following careful pilot work, before its final and current format. In light of this experience, it 

seemed feasible to concentrate on adjusting the contents of the 'patient held record' to suit the 

requirements of this study. The diary, resulting from a small patient focus group and pilot 

study, consists of an A3 sized booklet entitled 'Personal Health Record'. The inside page 

detailed the following instructions;

Thank you for helping us with this research study.

In this booklet we would like you to keep a weekly record of:

  The medication you are taking and of any changes made to your prescription.

  The health care professionals you see each week who are not involved with the study, 

for example your Community Nurse, Health Visitor, Chiropodist, Occupational 

Therapist, Physiotherapist, GP at surgery or at GP at home.

There is a separate page for every week of the study. At the end of each week please

return the relevant page in the stamped addressed envelope provided.

It is important that you bring this booklet with you when you attend for all your follow-up

appointments

Following on from this, each page appeared in a table format, asking for the above 

information (copies can be obtained from the CR dept, Nevill Hall Hospital, 

Abergavenny).
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4.1.4European quality-of-life index (EuroQol orEQ-5D)

Designed to provide a quantitative expression of individual patients' overall preferences for 

different health states, the EuroQol is considered as a 'utility' health related quality of life 

measure (Fitzpatrick et al 1998). This is opposed to a generic health related quality of life 

measure such as the SF-36 (Ware and Sherbourne 1992) that elicits the respondent's overall 

value of the different dimensions of his or her health status.

Implications for the current study

Due to the lack of resources in health care there is a need for economic evaluation of 

treatment programmes for patients with heart failure. A standard method of determining cost- 

effectiveness is to establish the utility of different health states on a scale from unity (healthy) 

to zero (dead). The effect of the intervention is then expressed as a product of (1) the 

improvement caused by the intervention on this utility scale, and (2) the number of years that 

the patient gets to enjoy the improvement (Stavem 1999). Utilities may be assessed by, 

obtaining information from patients by means of a self-completed questionnaire, that is, 

patients select items that most describe their health state. In this approach, questionnaire items 

have attached weighted utility scores, derived from prior survey data, thereby reflecting 

broader population values (Brooks et al 1996). Recommended by the NHS R&D Health 

Technology Assessment Programme (Fitzpatrick 1998), the most familiar example of this
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approach to measuring utilities in Europe is the simply administered EuroQol (Kind et al 

1994, Brooks et al 1996).

Several advantages have been asserted for utility measures over other forms of patient-based 

outcome assessments. A single summary figure of health benefit is viewed as an advantage 

when comparisons and choices are required between the costs and benefits of different 

treatments (Fitzpatrick et al 1998, Weintraub et al 2002)). For example, if a patient obtains 

some relief from pain as a result of treatment but as a result is made to feel more anxious and 

depressed, this approach would aim to judge the health related quality of life value to the 

patient in terms of these experiences. Another advantage is, that as utility measures are 

designed to provide numerical values relative to states of perfect health and death, quality 

adjusted life years (QALY's) can be measured (Torrance 1986), thereby offering valuable 

information in regard to trade-offs between health related quality of life and life expectancy 

(Weintraub et al 2002). To put this in perspective, one QALY equals one additional healthy 

year as a result of a health improvement. An improvement from 0.5 to 0.8 on the utility scale 

for a period of 10 years corresponds to three QALY's (0.3 x 10). An underlying premise is 

that, the latter improvement may then be said to produce three times as much utility as the 

former. Given the multiplicative formula used in QALY calculations, a utility score of 0.8 for 

a health state X implies that, a patient in this state attains as much utility from living 10 years 

as from living eight years of healthy life. Conversely, the expectation is that patients would be 

willing to sacrifice 20% of their life expectancy to become healthy (Stavem 1999).
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Hurst et al (1997) reported that the EuroQol, when tested in 233 patients with rheumatoid 

arthritis was simple to use, valid, responsive to change, and sufficiently reliable (r = 0 .70) for 

group comparisons. Similar findings have been reported from another, more recent study 

undertaken on patients with obstructive pulmonary disease (Stavem 1999). In studies with 

chronically ill patients the reliability of the EuroQol visual analogue scale (EuroQol-vas), a 

component of the EuroQol, was demonstrated (r = 0 .86) (Brazier et al 1993). The application 

of the EuroQol to patients with heart failure has so far been disappointing (Califf et al 1997), 

although the EuroQol-vas has been used in one heart failure study (Evangelista et al 2001). 

An advantage attributed to the EuroQol when undertaking longitudinal studies is, that it can 

be administered through the post, thus overcoming problems of practicality (Brooks et al 

1996). Finally, it is increasingly argued that patients participating in clinical trials provide, 

along with other data, responses to utility-based assessment in order that QALY comparisons 

can be made between health care interventions (Fitzpatrick et al 1998). Applicable to a wide 

range of health conditions and treatments, the EuroQol provides both a compact descriptive 

profile and a single index value that can be used in the clinical and economic evaluation of 

health care.

Description of the EuroOol

The EuroQol is a two-part measure composed of a five dimensional Health State 

Classification and a visual analogue scale ('Thermometer'). In completing the Health State 

Classification, the respondent is asked to indicate his/her current health state by ticking the
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most appropriate of three statements about each of five health related quality of life 

dimensions - self-care, mobility, usual activities, moderate pain or discomfort, and 

anxiety/depression. Each statement is rated in terms of:

Level 1: no problem

Level 2: some or moderate problem

Level 3: unable, or extreme problem

Responses from each of the five dimensions define one of 243 theoretically possible health 

states.

The EuroQol-vas generates a self-rating score of current health related quality of life, and has 

end points of 100 (best imaginable health state) at the top, and 0 (worst imaginable health 

state) at the bottom. The respondent rates his/her current health state by drawing a line from 

the box marked 'Your health state today' to the appropriate point on the scale.

Scoring

The descriptive data generated from the EuroQol may be used to profile groups or individuals 

at a single point in time, or over a period of time. Differences in such profiles can be used to 

describe health outcomes in this study. Health status defined by the 5-dimensional 

classification was converted into the corresponding index scores that quantify health status.
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Differences in this index value, and in the EuroQol-vas were used as measures of health 

outcomes.

4.1.5 Patient evaluation questionnaire

The worth of the clinical intervention will be judged against specified outcomes but patients 

have their own subjective values. Patient rating of the programme, was, therefore, considered 

to be of value and an outcome that should be taken into account when planning further health 

care strategies.

Description of the questionnaire

In the absence of a readily available measure, a patient self-assessment questionnaire was 

designed (copies can be obtained from the CR dept, Nevill Hall Hospital, Abergavenny) to 

give an indication of the patients rating of the individual components of the intervention. 

Patients in the experimental group were, therefore, asked to tick which of seven aspects of the 

programme they would leave in, or take out, if they were going to redesign the intervention.

4.2 Health related quality of life

4.2.1 Minnesota Living with Heart Failure Questionnaire (MLHF)

Before considering the application of the MLHF, it is relevant to note that based on the 

recommendation of several authors a combination of health related quality of life measures 

has been used in this study, primarily to produce complementary evidence (Guyatt et al 1992, 

Fitzpatrick et al 1998, Deaton et al 2001) For example, a utility measure may produce
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information relevant to a broader societal viewpoint, whereas, a condition-specific measure 

may produce evidence relevant to the clinician. A precise way of comprehending the effect of 

treatment, or an intervention, on problems relative to the disease state can be obtained through 

the use of condition-specific health related quality of life instruments, such as the MLHF.

Implications for this study

Certain advantages are postulated for condition-specific measures. In the case of the MLHF 

all the items in the instrument have been developed specifically to assess the particular health 

problems of patients with heart failure (Fitzpatrick et al 1998). Because of this, condition 

specific measures should contain few if any irrelevant items, and as a consequence are likely 

to detect important changes that occur over time. Fitzpatrick et al (1998) also argues, that as 

the instrument has relevance to the patient's health problem, the acceptability and therefore 

the completion rate should be high.

Prior to choosing the MLHF, the other condition specific measures were taken into 

consideration. The Quality of Life Questionnaire in Severe Heart Failure (Wiklund et al 1987) 

is, as its title suggests, aimed at patients with an NYHAIII-IV and therefore not applicable for 

the patient group under investigation in this study. The Chronic Heart Failure questionnaire 

(Guyatt et al 1989) concentrates on the symptoms of heart failure and was, therefore, rejected 

because it was too reductionist in its approach.
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The authors of the MLHF have demonstrated its reliability and validity (Rector et al 1987, 

Rector and Cohn 1992, Rector et al 1993), the findings of which were endorsed by the Studies 

of Left Ventricular Dysfunction (Gorkin et al 1993) quality-of-life sub study. The NYHA 

functional classification has been correlated with MLHF total score (r = 60, p<0.01). The 

median MLHF scores increase with the NYHA classification (Rector et al 1987). In the 

randomised controlled drug trial of Rector and Cohn (1992) repeated baseline scores of the 

MLHF were highly correlated (r = 0.93), as were the physical (r = 0.89) and emotional (r = 

0.88) dimension scores. The MLHF has also been validated in drug (Massie et al 1993, 

Feldman et al 1993) exercise (Tyni-Lenne et al 1996, Demers et al 2001) and functional 

(Briancon et al 1997) trials. The instrument has recently been used in clinical trials 

(Belardinelli et al 1999, Stewart et al 1999) thereby enabling comparisons of interventions 

relative to health related quality of life in patients with heart failure.

Description of the MLHF

The MLHF measures patient perceptions concerning the effects of heart failure on their lives. 

Respondents are asked to rate each of 21 questions on a common scale, from 0 (no) to 5 (very 

much), according to how much their condition prevented them from living, as they wanted 

during the previous month. The MLHF includes items on specific symptoms relevant to heart 

failure: swelling of the ankles, legs, etc; sleeping at night; shortness of breath; loss of appetite; 

and going away from home. In addition, items of functional status (n = 8) and emotional items 

(n = 5), can be examined as two separate dimensions. The remaining questions (n = 3) add to 

the dimension of overall well-being.
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Scoring

Each question has the capability of achieving a score of 1 - 5, with a total maximum score of 

105 (relating to worst health related quality of life), the physical and emotional domains 

having the potential to score 40 and 25 respectively.

A small pilot study was undertaken on 10 consecutive patients aged > 60 years attending the 

cardiology outpatient clinic for a routine appointment, to assess the length of time the MLHF 

would take to administer. All the patients found the MLHF easy to understand, taking under 

10 minutes to complete.

4.2.2 Psychosocial counselling and patient audit of sexual functioning

Despite the fact that the MLHF asks patients if they are experiencing difficulty with sexual 

functioning, little is known about how many patients with heart failure are actually affected 

by this problem.

Implications for this study

Based on the premise that the traditional cardiac rehabilitation programme at Nevill Hall is 

the only one in Wales to have a psychotherapist/sex therapist as part of the multidisciplinary 

team, the decision was taken to give patients with heart failure, who were experiencing 

problems with sexual functioning, the option of sex therapy. The objectives of the patient 

audit were to give an insight into the reasons for sexual dysfunction in this group of patients, 

and to assess how many patients wished to have their problems resolved. The data collected
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by the psychotherapist/ sex therapist included the number of patients seen, how often they 

were seen, and the primary reason for referral, such as performance anxiety or sexual 

dysfunction.

4.3 Functional change

4.3.1 New York Heart Association (NYHA) functional classification

The NYHA classes measure comparative symptomology at a given level of performance, 

defined as an individual's ability to do activities within his or her regular milieu - an ability 

that may be limited by a variety of personal, environmental, or social factors including 

symptoms (Bennet et al 2002). These authors (p 264) in reviewing the reliability and validity 

of the NYHA classes state,

'Functional status is a critically important concept for understanding the impact of coronary 

heart disease on the day-to-day life of patients'.

Implications for the current study

Several different measures are available for assessing physical functioning in patients with 

heart disease. None were considered suitable for this study, apart from the NYHA functional 

classification, due to the following limitations: the lack of applicability to certain populations 

(Goldman et al 1981); little use in clinical research (Jette et al 1986); a duplication of some of 

the questions already applied in the MLHF (Hlatky et al 1989). Despite the limitations of user 

(clinician) subjectivity and sensitivity, rarely addressed in clinical trials, the NYHA 

classification remains the gold standard, against which other measures are compared (Deaton
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et al 2001). The NYHA functional classification appears in many reported studies on heart 

failure, following updating in 1994, to include objective assessment criteria, provides the 

clinician with a valid and reliable method of quantifying functional status (Bennet et al 2002).

Description of the NYHA

Clinicians refer to the NYHA functional classification (see p 45) as a measure of the heart's 

functional capacity (not the patient's): illness severity, cardiac symptoms in general and 

angina in particular, functional status, cardiac disability, and cardiac disease on one of four 

levels (Bennet et al 2001). These range from the first level where patients are asymptomatic, 

up to level four where patients are severely affected (Bowling 1995).

With such a subjective measure, however, inter-rater reliability cannot be taken for granted, 

and the following steps were undertaken in order to reduce this bias.

Patients attending for their 8 weekly outpatient appointments were seen independently by 

both the researcher and the cardiologist. The cardiologist unaware of whether the patient was 

in the control or experimental group assessed the patient against the NYHA criteria, recording 

the result in the patient's medical notes. At the end of clinic the NYHA functional 

classification for each patient would be compared against that made by the researcher. 

Following this exercise, the cardiologist made the final decision on the 5% of patients with 

disparities in their scores. Prior to the study this procedure was undertaken on 30 patients 

routinely attending cardiology outpatient clinic, thereby enhancing the consistency of the
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evaluation.

6- min walk test (6MWT) 

Designed in the 1980's as an objective measure of exercise tolerance in patients with lung 

disease, this measure has been used with increasing frequency in patients with heart failure.

Implications for this study

In several studies, the six-minute walk test has been proposed as a simple means of assessing 

functional performance in patients with chronic heart failure (eg, Ajayi and Balogun 1991, 

Febo et al 1995). Maximum distance walked decreases progressively from NYHA class I to 

class IE (Lipkin et al 1986, Riley et al 1992, Meyer et al 1996). In the SOLVD study, 

maximum distance walked was shown to be an independent predictor of hospitalisation rate 

and mortality (Bittner et al 1993). Two recent studies have demonstrated the reliability and 

validity of the 6MWT (Domenico et al 2000, Demers et al 2001). Domenico et al (2000) 

reported the reliability of the six-minute walk test to be excellent (r = 0.96), in a study 

undertaken to assess the intra-subject reproducibility of the 6MWT on 202 patients with heart 

failure. The finding of good reliability concurs with that of Demers et al (2001) (r = 0.91) who 

reported in respect of construct validity, however, that the baseline 6MWT was weakly 

inversely correlated with the MLHF (r = -0.26, p = 0.001) and moderately inversely correlated 

with NYHA functional classification (r = -0.43, p = 0.001). The authors of this multi center 

clinical drug trial acknowledge, however, that the lack of responsiveness of the 6MWT may 

reflect the fact that many of their patients at baseline had little functional disability (66% <
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NYHA n). The effect of beta-blockers on exercise capacity for patients with an NYHAI-II 

may, therefore, be negligible. Demers et al (2001) consider that the 6MWT is simple and easy 

to administer, and should be used as an outcome measure in clinical trials designed to evaluate 

different strategies in patients with heart failure.

Description of the 6MWT

Using a standardized approach, the test records the total number of meters walked by the 

participant in six minutes (copies can be obtained from the CR dept, Nevill Hall Hospital, 

Abergavenny). Patients are instructed to walk at their own pace while attempting to cover as 

much distance as possible, during the allotted time. The test was supervised by a 

physiotherapist, the elapsed time and standard encouragement being called out at set intervals. 

During the test, patients were allowed to stop and then continue, as soon as they were able. At 

the completion of the six minutes, patients were told to 'stop' and the distance covered was 

recorded. Immediately following the completion of the test, patients were asked to rate their 

level of perceived exertion (Borg RPE); the physiotherapist also recorded the patient's heart 

rate, respiratory rate and blood pressure.

Scoring

To enhance the external validity of the study, the 6MWT was undertaken by a physiotherapist 

unconnected with the research, and thus unaware of whether the patient was in the control or 

experimental group. It is appreciated that the protocol recommended by the American 

Association of Cardiovascular and Pulmonary Rehabilitation (Steele 1994) stipulates, that in
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order to increase familiarity with the test and thus obtain a measure which is as true a 

reflection of the participants capabilities as possible, they should undertake three walks, with 

at least 15 minutes of rest between tests, or tests on separate days. The longest distance 

walked in the three trials being recorded as the 6MDW. Due, however, to the fact that the 

time required to administer one walk test was approximately 35 minutes, it was decided that 

this aspect of the recommendation could not be adhered to, from both the resource and patient 

burden perspective. Participants were, however, supplied with written instructions on the 

6MWT and verbal assurances, at least one week prior to undertaking the test (copies can be 

obtained from the CR dept, Nevill Hall Hospital, Abergavenny) to alleviate possible anxieties 

surrounding the assessment procedure.

4.3.3 Borg's rating of perceived exertion (RPE) scale

A perceived exertion scale allows quantification of the subjective intensity of exercise, 

relative to both the cardiorespiratory and skeletal muscle systems.

Implications for this study

For patients to gain the maximum benefit from exercise it is important that they exercise 

within their individualised exercise prescription. The exercise effort of each patient should, 

therefore, be adjusted accordingly as defined by self-monitoring, heart rate and the Borg 

perceived exertion scale (Meyers 1996, Bell et al 1997, Chartered Society of Physiotherapy 

1999). The Borg perceived exertion scale ratings are reproducible measures of exertion and
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have linear relationships with objective measures, such as heart rate and oxygen intake 

(Kavanagh 1996, Meyer et al 1997).

mption of the RPE

To ascertain the level of exertion, two rating scales have been devised which attribute various 

stages of effort against numerical values, these are: the Borg 15 point RPE which has values 

from 6 to 20, the lowest level being 'very, very light' and the highest 'very, very hard' (Borg 

1962); the more recent 'category ratio' scale, used in this study, has values from 0 to 10 and a 

desired training range between 3 (moderate) - 5 (strong) (Borg 1998).

Scoring

Prior to undertaking the 6MWT participants were given a full explanation of how to rate their 

RPE against the most appropriate number on the Borg 10 point scale. To establish the degree 

of effect of the 6MWT on the RPE, participants were asked for a rating immediately on 

completion of the assessment and after a five-minute rest period. The procedure was 

undertaken by placing the scale directly in front of the participant and requesting them to 

point to the relevant number. The time required for participants to complete their self- 

assessment was under 1 minute.
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4.4 Medication compliance

4.4.1 Medication compliance for ACE inhibitors

Although patients with heart failure are likely to be prescribed many tablets, only ACE 

inhibitor therapy is available for monitoring compliance.

Implications for the current study

ACE inhibitors, such as lisinopril and enalapril, are the most commonly prescribed drugs for 

patients with heart failure, however, for patients to achieve ultimate benefit from this 

treatment it is important that they adhere to the prescribed regimen. Serum ACE activity can 

be used as marker of recently ingested ACE inhibitor medication (Struthers et al 1999). Serum 

ACE is routinely measured in the majority of hospital laboratories, in order to diagnose and 

stage sarcoidosis. The opportunity was taken to use this measurement in Nevill Hall for the 

evaluation of patient adherence to ACE inhibitors. The main benefit in using this technique 

was that it ensured patients were unaware that their medication adherence was being 

measured; the blood specimen was, therefore, a true reflection of the patient's normal drug 

taking behaviour. The blood sampling for this measure undertaken at 8 and 24 weeks 

coincided with the routine blood sampling, undertaken as part of the patients' clinical 

assessment.

Description of serum ACE assay
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For patients prescribed ACE inhibitors, there are three levels of interpretation for serum ACE 

(Struthers et al 1999). Table 3.4 shows that patients with a serum ACE activity < 6.5 u/L have 

a high level of adherence to their ACE inhibitor medication, however serum ACE activity 

assays 6.5-12 u/L appear to be inconclusive. The possibility of non-adherence was based on a 

serum ACE activity of > 12u/L, which has been reported as having a high positive predictive 

value. To obtain the maximum post-dose response, blood samples were taken from patients 5 

- 8 hours after oral ingestion of their ACE inhibitor. Patients prescribed captopril were 

excluded from this measurement, as serum ACE has been reported to give an unreliable 

measure in respect of this drug (Struthers et al 1999).

Table 3.4 Interpretation of serum ACE activity levels (adapted from Struthers et al 
1999)

ACE activity (u/l) Interpretation of result

~<6l81% PPV of >85% adherence

6.6 - 12 50% have <85% adherence
50% have >85% adherence

>12 75% PPV of <85% adherence 
_________________________91% PPV of <100% adherence____ 
PPV, positive predictive value

4.5 Clinical status

Measures were undertaken to assess whether selected patient routine biochemistry indicators, 

pharmacotherapy and coronary risk factors were altered during the course of the study.
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4.5.1 Routine parameters of biochemistry indicators

Sodium - sodium is the main cation in extracellular fluid and is important for water balance, 

and normal neuromuscular function (Marieb 2001). In patients with heart failure 

hypernatremia may occur in response to an excessive diuresis, as a consequence of an 

increase in diuretics. Conversely, patients may also experience decreased sodium levels as a 

result of hypovolemia, due to dilutional hyponatremia (Bennet et al 2001). The normal 

sodium range for adults is 135-145 mmol/L.

Potassium - potassium is the principle intracellular cation assisting in the maintainence of 

intracellular osmotic pressure and normal neuromuscular function. An excess of potassium is 

usually a complicaton of renal failure or severe dehydration, and may cause for example, 

muscle weakness and/or cardiac abnormalities (Mariab 2001). A defecit in potassium is rare, 

although it may occur in patients with heart failure as a result of diuretic therapy, in which 

case regular monitoring and replacement of potassium is mandatory (Bennet et al 2001). The 

adult serum potassium levels range is 3.5 - 5.3 mEq/L.

Serum urea, creatinine and uric acid - are the nitrogenous end products of protein or nucleic 

acid metabolism (Marieb 2001). Elevated urea and creatinine may indicate impaired renal 

function and/or hypovolemia and dehydration that may occur with excessive diuresis. Urea 

may be decreased in hypervolemia (Bennet et al 2001). An elevated uric acid level may also
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be a reflection of impaired renal function and for certain patients a predisposition to gout may 

be increased by diuretic therapy (Remme and Swedberg 2001). The normal serum levels are 

as follows: urea 2.5-6.7mmol/L; creatinine 30-120micromol/L; uric acid 0.0-0.42 mmol/L.

Haemoglobin - depressed levels of haemoglobin may reflect inadequate diet, depressed 

protein synthesis or the anaemia of chronic disease. Haemoglobin is also sensitive to fluid 

balance for example, a low level may reflect dilutional hypervolemia (Bennet et al 2001). The 

normal values for haemoglobin range between 11.5-15.0 g/dl.

4.5.2 Pharmacotherapy

One of the components of specialist nurse health intervention for patients with heart failure is

to assist in the optimisation of the pharmacological treatment.

Implications for the current study

An important aspect of a randomised-controlled trial that seeks to evaluate the effects of a 

multidisciplinary rehabilitation programme on a range of treatment outcomes is that the 

pharmacological therapy is comparable for both the experimental and control groups. For 

example, it is well documented that ACE inhibitors have consistently shown beneficial effects 

on mortality, morbidity, and health related quality of life, in large-scale prospective clinical 

trials (Davies 2000). Consequently, if the research data from this project revealed that one 

group had a significantly higher prescription rate of ACE inhibitors and the treatment 

outcomes were also favourable, it could be argued that the benefits were attributable to the 

medication and not to the intervention. During the course of this study, the pharmacological
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therapy for each patient was optimised with careful consideration being given to the following 

factors: the fluctuating nature of the syndrome of heart failure (McMurray 2001); the adverse 

effects and risk/benefits to the patient and the therapeutic plan (Ritter 1999). Due to the 

individualistic nature of the intervention, however, it is difficult to compare the control and 

experimental groups in terms of the optimisation of pharmacological therapy.

For example, evidence based guidelines recommend that certain drugs such as beta-blockers 

and ACE inhibitors are used in the treatment of all patients with stable heart failure, unless 

there are contraindications. It could be assumed, therefore, that specialist heart failure 

management would result in an increase in the prescription of these drugs. Due, however, to 

the complex nature of the disease, this maxim could not be applied to all patients, of whom 

some may, by necessity, have certain drugs withdrawn. However, using the total amount of 

each of the specific heart failure drugs prescribed, before and after the intervention, in 

conjunction with the number of drug changes made, the level of intervention could be 

evaluated as regards pharmacological therapy for both the control and experimental groups.

Description of drug monitoring

The nurse researcher, as well as noting changes in drug therapy, which included for example,

discontinuation of drugs and changes in drug dosage, recorded from the medical records

whether patients had been prescribed the following medication:

ACE inhibitors, angiotensin II receptor antagonists, diuretics, beta-blockers, digoxin, calcium

channel blockers, aspirin, and warfarin.
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4.5.3 Coronary risk factors

The following risk factors were noted:

Blood pressure - an assessment of hypertension, the normal range is systolic < 140 mm Hg

and diastolic < 85 mm Hg.

Lipidlevels - an assessment of hyperlipidaemia, total cholesterol > 5.0 mmol/L and

triglycerides < 2.3 mmol/L.

Cigarette smoking - based on self-report by the patient and recorded as past or current.

Body mass index (BMI) - a measure of height to weight ratio. BMI provides an estimate of

whether the patient is overweight, however it does not distinguish weight from adipose tissue

or lean muscle.

Alcohol consumption - undertaken by the dietician at the beginning of the intervention. The

level of alcohol consumption was recorded for patients in the experimental group as part of

their individual dietary assessment.

Diabetes - recorded from the patients medical records it was noted whether the patient was

non-insulin dependent or insulin dependent

All the above measures were listed on the comprehensive nursing assessment sheet, this forms 

part of the usual nursing record for cardiac rehabilitation patients (copies can be obtained 

from the CR dept, Nevill Hall Hospital, Abergavenny).
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5 Patient management

Patients were sequentially screened for enrolment from Jan 2000 to June 2001, and 

randomised to one of two interventions, clinic based care (control) or cardiac rehabilitation 

(experimental). After randomisation patients were supplied with a diary. An outline of the 

patient management strategy appears in Fig 3.1

5.1 Clinic based care (control group)

Patients assigned to the control group received medical treatment supervised by a cardiologist 

in the outpatient department every eight weeks. During this visit, to which carers were 

encouraged to attend, the clinical nurse specialist evaluated the patient's clinical progress, 

symptoms were monitored and the patient's prescribed pharmacological regimen was 

optimised. Adherence to an often complex, medication schedule was aided by the provision of 

advice and support to those patients who were expressing difficulty with this aspect of their 

treatment. Patients who demonstrated a good understanding of their condition were advised 

that they could adjust their diuretic dose, within pre -agreed parameters, thereby enabling 

them to enjoy a less restricted life-style. Changes in medical treatment or the pharmacology 

regime were recorded in the patient's diary and the medical notes. Blood samples to measure 

clinical parameters, were taken where appropriate and other outcome variables, namely health 

related quality of life and hospital admissions, were also recorded. Following the clinic visit, 

the clinical nurse specialist sent a letter to the patient's general practitioner detailing both the 

assessment and any actions taken or recommended. Patients were advised that they could 

contact the clinical nurse specialist if any subsequent problems arose.
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Figure 3.1 An outline of the patient management strategy
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5.2 Cardiac rehabilitation (experimental group)

To add clarity to the structure of the intervention, the overview of the programme as a whole 

is followed by a more detailed description of each component.

In addition to the standard treatment outlined for the control group, the experimental regime 

consisted of an eight-week comprehensive cardiac rehabilitation programme, during which 

time patients received an individualised package of care that included the following:

  education and support of patient and family about issues on the clinical management 

of heart failure (nurse specialist)

  physical training (physiotherapist)

  dietary assessment and prescription (registered dietician)

  promotion of psychosocial adjustment (psychotherapist and occupational therapist).

Co-ordinated by the clinical nurse specialist from within the cardiac rehabilitation department 

at Nevill Hall Hospital, patients attended classes twice weekly for a period of 2.5 hours. 

Transport provided by the hospital was made available for patients unable to make their own 

way to Nevill Hall. Patients then graduated from this programme to a community based care 

regimen for another 16 weeks, with weekly exercise sessions lasting for 1 hour supervised by 

a British Association of Cardiac Rehabilitation exercise instructor. The exercise classes took 

place in two community halls, situated at opposite ends of the catchment area, approximately 

eight miles from the hospital. During this time, patients were able to access support from the
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clinical nurse specialist (telephone or home visiting). Throughout the programme, patients 

were encouraged to attend with their spouse or partner. The maximum number of patients 

attending classes at any one time, both in the hospital and the community, was 15.

5.2.1 The components of cardiac rehabilitation

The social cognition model of patient care used by the traditional cardiac rehabilitation 

programme was utilised in this study. This model has been gradually adapted in light of 

evolving practice since its inception 10 years ago, and maintains the basic precept of offering 

a broad yet individualistic approach (Neuman Systems Model 1982). Patients and cardiac 

rehabilitation staff, therefore, pursued mutually agreed goals based on a comprehensive 

assessment (copies can be obtained from the CR dept, Nevill Hall Hospital, Abergavenny) 

thereby enabling a gradual adjustment to long-term change (Thompson et al 1997). To 

facilitate this process and improve the communication between secondary and primary care, 

the patient's goals, specific interventions and progress throughout the programme were 

recorded in a specifically designed patient diary. Thus, the main components of rehabilitation 

in this study are designed to address the various perceived educational, psychosocial and 

physical needs of patients.

5.2.2 Education

The main aim of this component was for patients and their partners to be given the 

opportunity to understand how to best manage their heart failure, in order to facilitate 

behavioural change. Based on the concept of adjusting the level of information to each 

patient's individual requirements, an interactive flexible approach was adopted. Apart from
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therapist centered around such issues as: adjusting daily activities; undertaking social 

commitments to the level of each patient's capability; stress management; and relaxation 

therapy (copies can be obtained from the CR dept, Nevill Hall Hospital, Abergavenny).

j_2.4 Exercise component

Each patient was assessed individually, prior to undertaking the exercise component, taking 

into account the following considerations: previous medical history, clinical and emotional 

stability, functional capacity, level of mobility and a six-minute walk test. To ensure the 

patient's suitability for exercise, certain clinical parameters needed to be reassessed at every 

attendance, for example the presence of systemic illness, and alterations in blood pressure and 

medication (copies can be obtained from the CR dept, Nevill Hall Hospital, Abergavenny). 

The exercise session comprised of a warm-up routine, a conditioning phase and a cool-down 

period.

Warm-up routine

Undertaken in a group situation, the warm-up routine lasted for 15 mins and included low

intensity aerobic exercise, the mobilising of joints and stretching of large muscle groups. As

patients progressed they were encouraged to increase their exercise effort within pre-set

parameters (copies can be obtained from the CR dept, Nevill Hall Hospital, Abergavenny).

Conditioning phase

All patients participated in a conditioning phase of individualised aerobic endurance training

and repetitive muscular strength work. Interval training was undertaken with the specified
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exercises arranged in a circuit. Each exercise was performed for one minute, after which the 

patient recorded their heart rate response (monitored by an exercise watch) or if this was not 

appropriate (due to, for example, atrial fibrillation) their perceived effort in relation to the 

modified Borg Scale. This was followed by an 'active' rest period of one minute, which 

consisted of walking to the next exercise station. The duration of the conditioning phase was 

set for between 20 and 30 minutes depending on the patient's capabilities. To encourage 

patients to undertake exercise at the prescribed level, for an additional 3 times per week at 

home they were issued with the necessary guidance regarding exercise (copies can be 

obtained from the CR dept, Nevill Hall Hospital, Abergavenny). Exercise effort was gradually 

increased, where possible, to 60% of heart rate reserve and a self perceived rating of 3 

(moderate) on the modified Borg scale.

Cool-down period

The cool-down period lasted for 10 minutes and included low activity walking and muscle

stretching activities.

The exercise regime was continually monitored and adjusted by the physiotherapist, clinical

nurse specialist and the community fitness instructor.

6 Ethical Issues

During the process of obtaining informed consent (copies can be obtained from the CR dept, 

Nevill Hall Hospital, Abergavenny), patients were advised that the clinical nurse specialist 

responsible for managing the cardiac rehabilitation programme, was also acting in a dual
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capacity as a researcher. The nurse specialist would, therefore, be reviewing patients in both 

experimental and control groups, at predetermined times.

As a result of this intervention, the nurse specialist consequently had an ethical responsibility 

to, where necessary undertake an active role in the heart failure management of all patients 

consenting to participate in the study. In essence, the nurse specialist became a co-provider in 

managing both sets of patients albeit (due to the constraints of the study) not to the same 

extent. Clarifying this issue at the outset was important, in order to reassure patients that if 

they agreed to participate in the study, the clinical management from the nurse specialist and 

the cardiologist, as regards symptom control and pharmacological therapy, would be the 

same. Consequently, this aspect of care would not be dependent on whether patients were in 

the control or experimental group. Due to this intervention however, the control group was 

now, not in a position to receive usual care, defined as 'current conventional treatment 

supervised by a cardiologist in the outpatient department'. The control group would be 

receiving enhanced clinic based care, thus resulting in a potential bias in favour of the 

controls. To counteract this problem, in terms of health care utilization outcomes, the decision 

was taken to record primary end-point data i.e., the number of hospital admissions and 

mortality rate, from the medical notes of the 35 patients who had refused to participate in the 

study. By using this group of patients as a secondary comparison group it would improve the 

interpretation of the findings of the study.
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7 Ethical approval

Gwent Health Authority Ethic's Committee granted approval for the study in November 1999 

(ref: JW/CC/99/54) (copies can be obtained from the CR dept, Nevill Hall Hospital, 

Abergavenny). Potential participants were given a verbal explanation of the study as well as 

an information sheet.

Additional ethical approval was granted in order that the medical notes of patients who had 

refused to take part in the study could be scrutinized for the number of related hospital 

admissions, and to enable the collection of health related quality of life data, from all the 

patients who had completed the study 6 months previously. Ethical approval was later granted 

for the inclusion of a 6-minute walk test for 50% of the patients who had completed the study 

6 months previously. Prior to obtaining written consent, patients were given time to ask 

questions and voice their concerns. Participants were assured of the confidentiality of their 

responses and coding procedures were undertaken to ensure anonymity.

To establish good working relationships and thereby enhance the level of recruitment, all 

general practitioners and medical consultants likely to refer patients to the study were sent an 

outline of the proposal, patient information sheets and referral forms. Nursing staff, both 

within primary and secondary care were also sent the relevant information and, where 

possible, personal contact was established by the nurse specialist to answer any queries or 

concerns about the study.
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1 Introductory remarks

This section begins by setting out the reasons for not including patients in the study following 

screening, and describes why participants dropped out. Leading on from this analysis, is an 

account of the factors that are likely to be influenced by the intervention such as patient health 

related quality of life, functional and clinical status, cost effectiveness, compliance and 

counselling. The next part of this section identifies characteristics of patients who show 

particular benefit or lack of benefit from the intervention and assesses functional change 

within NYHA classes, examines the association between NYHA class, 6 min walk test and 

health related quality of life scores and analyses the changes in clinical parameters. The 

chapter closes by comparing the effect of the intervention on patients with best and worst 

health related quality of life scores at baseline, and an assessment of the primary end-point 

data of those patients who refused to participate in the study.

Correlation analysis is used to investigate the level of association between patient dependent 

variables. ANOVA is used to test the significance between the means of selected variables. 

Multivariate Analysis of Variance is used as an extension of ANOVA, to test for association 

between NYHA change classes and selected dependent variables that may predict class 

change. Further details of statistical tests, kept to a minimum in the tables and text, are 

supplied in the appendices (copies can be obtained from the Cardiac Rehabilitation 

Department, Nevill Hall Hospital, Abergavenny). A description of the data processing and
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reliability check on data entry, as well as copies of patient's primary data files an example of 

the syntax files written in Statistical Package for Social Sciences (SPSS) v 10.0 can also be 

supplied.

2 Reasons for non-inclusion into the sample

Between January 2000 and June 2001, 493 patients were screened and 200 (44%) enrolled 

(100 each for the control and experimental groups) from three sources. The recruitment 

profile appears in Figure 4.1. The remaining 293 patients were excluded for a variety of 

reasons listed in Table 4.1.

It is clear, from Table 4.1, that the highest proportion of patients were excluded because of a 

significant co-morbid condition likely to cause premature death, or to severely impair 

functional capacity independently of heart failure. These conditions included cancer, chronic 

obstructive airways disease, renal failure and severe arthritis. This table also shows that 14% 

of patients had normal left ventricular systolic function i.e. did not have heart failure. All of 

these were patients referred to the project by their general practitioner. A tenth of the 

population was excluded for psychosocial reasons that included dementia, residence in a long- 

term care establishment, and family demands that could possibly limit the ability of patients to 

participate fully in the intervention.
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493 patients 
screened

293 patients excluded
(258 for co-morbidity

35 patients refused)

200 patients recruited 
Ward OPD GP 

(25.5%) (61.5%) (13%)

100 patients assigned to 
experimental group

100 patients assigned 
to control group

Figure 4.1 Screening profile of patient's entering the study
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Table 4.1 Reasons for non-inclusion

Reason for non-inclusion

significant co-morbidity

normal left ventricular systolic 
function

refusals

psychosocial factors

NYHAIV

unstable ischaemic heart 
disease

advanced valvular disease

aged < 60 yrs

requiring surgery

total

Frequency

108

42

35

31

23

22

22

7

3

293

%

37.5

14

12

10.5

8

7.5

7.5

2

1

100%
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3 Participants who failed to complete the study

Twenty-one patients failed to complete either because they died, or dropped out of the study.

Tl Fatalities

A total of nine patients died, four in the control group and five in the experimental group. In 

the control group, three patients died in hospital and one patient died suddenly at home. Two 

patients in the experimental group died in the week after randomisation (prior to commencing 

the cardiac rehabilitation programme), one in hospital, and the other at home. The remaining 

three patients died suddenly, two within the first eight weeks of the intervention.

3.2.Drop-outs

Twelve patients dropped-out of the study. In the control group, two patients were unable to 

attend the final 24-week assessment, one because of cancer diagnosis, the other because of 

involvement in an accident. Ten patients dropped out of the experimental group within the 

first eight weeks, for the following reasons: three were diagnosed with cancer, one suffered a 

fractured femur; and one patient made a decision to move out of the area to be near her 

family. The reasons for the withdrawal of the five remaining patients are more complex. In 

order to gain an insight into why these five patients withdrew, the following descriptive 

analysis has been undertaken, using selected baseline characteristics (Table 4.2) and 

individual patient quotes.
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Recruited from various sources, three of the five patients were male, with an age range of 65 - 

85 years. It is known that three patients (id 80, 84, 87) were recruited during a period of poor 

weather, when all patients experienced problems with transport to and from the hospital.

Id. 67 - The oldest patient was female and possibly the most frail, when judged on her 

walking distance (140 meters) and NYHA functional classification (HI). Her co-morbidity 

problems, however, were low and health related quality of life scores comparable to the mean 

scores of the sample population. She gave the following reason for leaving the programme; 'it 

was too disruptive to my daily routine'.

Id. 87 - Even though the eldest male patient (82 years) walked the furthest (330 meters; 70 

meters above the sample mean), his health related quality of life scores were poor, particularly 

in regard to the EuroQol and EuroQol-vas. Refusing the option of hospital transport, he felt 

particularly anxious about finding a parking space prior to attending the programme and also 

on recording his level of RPE against the Borg exercise scale.

Id. 84 - This patient with the highest BMI (40) stated that he couldn't attend, because his 

family was unsupportive. He was also worried that exercise might aggravate an old back 

injury.
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Id.39 - Another obese patient, the first female to leave the programme, expressed concern that 

as exercise increased her symptoms of fatigue and breathlessness; 'it wasn't doing her any 

good'. She also stated; 'I feel too embarrassed to exercise in a group situation'.

Id. 80 - The consequence of being overweight, was also cited as the cause for another patient 

to leave the programme. His health related quality of life scores for both the MLHF and 

EuroQol were noticeably low.

To summarise: due to the limited number of patients it is difficult to give an overriding reason 

as to why patients chose not to continue with rehabilitation, however, the following factors 

seem to predominate: anxiety related to traveling to and from the programme, especially if 

hampered by poor weather; severe old age and resultant frailty; the functional and 

psychosocial limitations imposed by obesity.

4 General assessment of baseline variables in the sample population

This study aims to investigate the effects of the intervention on the control and experimental 

groups. It is important, therefore, to check for significant differences between control and 

experimental groups and between gender specific sub-groups at baseline, in order to identify 

possible bias. The following variables were examined: source, age, aetiology, co-morbidity, 

health related quality of life, functional status, routine biochemistry markers, prescribed 

medication and risk factors.
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The data sets are presented in terms of mean, median and range values. For data measured on 

a continuous basis, the parametric t-test is used to test for a significant difference between the 

two group means under consideration. Two-tailed tests were used throughout the analysis, and 

the selected level of significance for all tests was p<0.05. However, when the assumptions 

concerning normal distribution were not met, as in the case with routine biochemistry values, 

the nonparametric Mann-Whitney U test was used. The chi-square test was used to test for 

significant differences in categorical data, such as NYHA class. The results of these analyses, 

including significant differences identified in the sample are presented in Tables 4.3 - 4.15.
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Table 4.3. Sources of patient recruitment

Out Patient 
Department

Hospital Ward

General 
Practitioner

Sample 
Population
(n = 200)

123 
(61.5%)

51 
(25.5%)

26 
(13.0%)

Table 4.4 Age distributions

Controls
(n =100)

62 
(62.0%)

28 
(28.0%)

10 
(10.0%)

in years

Sample Controls 
Population (n =100)
(n = 200)

mean age

std.
deviation
median
age

age range

71.8

6.6

72.0

60-89

71.8

6.8

71.0

60-89

Experimentals
(n = 100)

61 
(61.0%)

23 
(23.0%)

16 
(16.0%)

Experimentals
(n = 100)

71.9

6.3

71.5

60-87

Controls
male female 

(n = 66) (n=34)

42 20 
(63.6%) (58.8%)

16 12
(24.2%) (35.3%)

8 2 
(12.1%) (5.9%)

Controls
male female 

(n = 66) (n=34)

71.8 71.9

7.2 6.1

72.0 72.0

60 - 89 60 - 87

Experimentals
male female 

(n = 66) (n=34)

44 17 
(66.7%) (50.0%)

15 8
(22.7%) (23.5%)

7 9 
(10.6%) (26.5%)

Experimentals
male female 

(n = 66) (n=34)

70.9 73.7

6.1 6.4

71.0 74.0

60 - 87 60 - 85
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As identified in Table 4.3, there are no significant differences in the source of patient 

recruitment between the experimental and control groups. Among the females recruited from 

GP's there was a slight under-representation in the control group and a slight over 

representation in the experimental group.

The mean age of the sample is 71.8 years. Thirty-four percent are female and there is an even 

distribution of gender between the control and experimental groups (Table 4.4).

With regard to aetiology, the most common cause of heart failure is coronary heart disease 

(77.0%) followed by chronic hypertension (15.5%) and cardiomyopathy (5.5%). A small 

number of patients (2%) had unknown aetiology (Table 4.5). It is clear that the distribution of 

these aetiologies are effectively identical in the control and experimental groups.

Table 4.6, illustrates the level of co-morbidity, in relation to common problems pertinent to 

cardiac rehabilitation outcomes. Degenerative bone disease is the most prevalent, in two- 

thirds of the sample. Although this problem was evenly spread in the control and experimental 

groups, the female controls demonstrate a significantly higher frequency of bone disease 

(p<0.05). Respiratory disease and atrial fibrillation both contribute equally as co-morbid 

conditions (31%). Intermittent claudication and cerebral vascular accident are also prevalent 

as co-morbid conditions in approximately one fifth and one twentieth of the sample, 

respectively.
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Table 4.5 Primary aetiology of heart failure

Sample Controls 
Population (n =100) 
(n = 200)

coronary 
heart disease

chronic 
hypertension

cardiomyopathies

unknown*

154 
(77.0%)

31 
(15.5%)

11
(5.5%)

4 
(2.0%)

79 
(79.0%)

14 
(14.0%)

5 
(5.0%)

2 
(2.0%)

Experimental
(n=100)

75 
(75.0%)

17 
(17.0%)

6 
(6.0%)

2 
(2.0%)

Controls
male female 

(n = 66) (n=34)

52 
(78.8%)

8 
(12.1%)

5 
(7.6%)

1 
(1.5%)

27 
(79.4%)

6 
(17.6%)

0 
(0.0%)

1
(2.9%)

Experimental
male female 

(n = 66) (n=34)

50 
(75.8%)

13 
(19.7%)

3 
(4.5%)

0 
(0.0%)

25 
(73.5%)

4 
(11.8%)

3 
(8.8%)

2 
(5.9%)

"unable to identify the primary aetiology

Table 4.6 Co-morbidity

degenerative 
bone disease

respiratory 
disease

atrial 
fibrillation

intermittent 
claudication

cerebral 
vascular 
accident

Sample 
Population

(n = 200)

131 
(65.5%)

61 
(30.5%)

58 
(29.0%)

40 
(20.0%)

12 
(6.0%)

Controls
(n =100)

70 
(70.0%)

33 
(33.0%)

35 
(35.0%)

18 
(18.0%)

6 
(6.0%)

Experimental
(n = 100)

61 
(61.0%)

28 
(28.0%)

23 
(23.0%)

22 
(22.0%)

6 
(6.0%)

Controls
male female 
(n =66) (n=34)

39 
(59.1%)

20 
(30.3%)

26 
(39.4%)

14 
(21.0%)

4 
(6.1%)

31* 

(91.2%)

13 
(38.2%)

9 
(26.5%)

4 
(11.7%)

2 
(5.8%)

Experimentals
male female 
(n = 66) (n=34)

38 
(57.6%)

20 
(30.3%)

17 
(25.8%)

17 
(25.8%)

3 
(4.5%)

23* 

(67.6%)

8 
(23.2%)

6 
(17.6%)

5 
(14.7%)

3 
(8.8%)

* The distribution of female patients with degenerative bone disease amongst the control and 
experimental groups differs significantly (p<0.05; Pearson Chi-Square test)
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As shown in Table 4.7, the scores for both control and experimental groups in regard to the 

EuroQol and EuroQol-vas are comparable. Sub-groups differences occur, however, in the 

female EuroQol-vas scores that differ significantly (p<0.05) for control and experimental 

groups.

Table 4.8, demonstrates that the MLHF baseline scores are equally distributed between 

control and experimental groups, with the MLHF total score showing a mean of 42.9 for the 

sample population. The majority of patients in the sample attained approximately 35-40% of 

the maximum score (an inverse quality of life score) in the MLHF total and emotional 

domains, and nearly 60% in the physical domain. In the sub-groups however, the mean scores 

across the three domains are significantly higher for the female controls and lower for the 

female experimental group. For example the female controls scored nearly 50% in the 

emotional component of the MLHF, as opposed to the female experimentals score of 30%, 

providing a significant difference (p<0.05) between groups. This indicates that in respect of 

the MLHF questionnaire, the female control group is significantly worse off at baseline.

Part IV. Presentation of results 278



Table 4.7 Baseline EuroQol quality of life scores

Sample Controls Experimentals Controls Experimental 
Population (n =100) (n = 100) male female male female 
(n = 200) (n = 66) (n=34) (n = 66) (n=34)

EuroQol
mean 0.66 0.65

std. 0.21 0.21
deviation

median 0.69 0.69

range -0.02-1.00 0.09-1.00

EuroQol-
vas
mean 58.9 57.2

std. 17.9 17.9
deviation

median 60.0 55.0

range 10-100 10-94

0.66 0.69 0.58 0.66 0.66

0.21 0.18 0.26 0.22 0.20

0.69 0.69 0.67 0.69 0.67

-0.02-1.00 0.19-1.00 0.09-1.00 -0.02-1.00 -0.02-1.00

60.7 57.3 57.0* 58.0 65.0*

17.8 18.4 17.2 18.0 16.2

60.0 55.0 56.0 50.0 65.0

10-100 10-94 20-90 10-100 20-100

Scoring: EuroQol range 1.00 to -0.40 (1.00 = best, -0.40 = worst) 
EuroQol-vas range 1 - 100 (1 = worst, 100 = best).

' Female EuroQuol-vas scores differ significantly for control and experimental groups (p<0.05; 
independent t-test, two tailed)
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Table 4.8 Baseline Minnesota (MLHF) quality of life scores

Sample 
Population
(n = 200)

MLHF 
total
score
mean

std.
deviation

median

range

MLHF
physical
score
mean

std.
deviation

median

range

MLHF
emotional
score
mean

std.
deviation

median

range

42.9

23.4

42.0

0-98

23.1

11.5

23.5

0-40

9.4

7.3

8.0

0-25

Controls Experimental Controls
(n=100) (n=100) male female 

(n =66) (n=34)

44.4

23.3

44.0

0-96

24.3

11.5

25.0

0-40

9.9

7.7

8.5

0-25

41.3

23.6

39.0

0-98

21.8

11.5

22.0

0-40

8.9

7.0

7.5

0-25

41.7

24.2

41.5

0-96

22.4

11.9

23.5

0-40

8.9

7.5

7.0

0-25

49.6*

20.7

48.0

5-81

27.9*

9.8

28.0

2-40

11.9*

7.8

9.0

0-25

Experimentals
male female 

(n = 66) (n=34)

42.6

24.1

43.5

0-98

21.6

11.3

20.0

0-40

9.6

7.3

8.0

0-25

38.8*

22.5

37.0

5-80

22.4*

11.9

22.5

2-40

7.6*

6.4

7.5

0-24

Scoring: MLHF total score range 0-105 (0 =best, 105 = worst); physical score 0 - 40; emotional score 0 - 25.

Female MLHF mean scores (total, physical, emotional) differ significantly for control and 
experimental groups (p<0.05; independent t-test, two tailed)

Part IV. Presentation of results 280



Table 4.9 indicates that heart failure is of at least moderate severity for the majority of 

patients (83.5%) in the sample population, as evidenced by an ejection fraction < 35%. Nearly 

50% of patients have NYHA functional classification IE. This level of severity is equivalent 

across the gender sub-groups.

On completion of the 6 min walk test there is no significant difference at baseline between the 

control and experimental groups, or the gender sub-groups; as regards meters walked, the 

sample population achieving a mean distance of 262 meters (Table 4.10). It is evident 

however, that the patients in the female control group did less well in respect of mean distance 

walked (222 meters).

For all groups, 'light' (2) is the median rating on the Borg perceived exertion (RPE) scale, 

both on completion of the test and after a 5-minute rest period. The most frequent post test 

result is 'moderate' (3). The Mann-Whitney U test for non-parametric data established that 

the difference between the groups at baseline did not reach a level of significance.
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Table 4.9 Baseline categorization by LV function (echocardiogram) and symptomatic status (NYHA functional classification)

Sample Controls Experimentals Controls ExperimentalsPopulation (n=100) (n=100) male female male female
________(n = 200)___________________(n = 66) (n=34) (n = 66) (n=34)"LV———————————————————————————————
function

mild 
<40%*

33 
(16.5%)

18 15 11 7 8 7 
(18.0%) (15.0%) (16.7%) (20.6%) (12.1%) (20.6%)

moderate 90 41 49 26 15 29 20 
<35% (45.0%) (41.0%) (49.0%) (39.4%) (44.1%) (43.9%) (58.8%)

severe 
<30%

NYHA

NYHA
n

77 41 36 29 12 29 7 
(38.5%) (41.0%) (36.0%) (43.9%) (35.3%) (43.9%) (20.6%)

103 47 56 32 15 38 18 
(51.5%) (47.0%) (56.0%) (48.5%) (44.1%) (57.6%) (52.9%)

NYHA
ni

97 53 44 34 19 28 16 
(48.5%) (53.0%) (44.0%) (51.5%) (55.9%) (42.4%) (47.1%)

NYHA n = slight limitation of physical activity 
NYHA HI = marked limitation of physical activity 
* ejection fraction
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Table 4.10 Baseline 6 min walk test (meters walked) and Borg RPE

Sample Controls 
Population (n =100) 

(n = 200)

meters walked

mean 262.1 255.9

std. 
deviation 105.4 111.5

median 280 285

range 20-490 20-490

Borg
test/post test 
median 2/2 2/2

mode 1/3 3/3

range 0-8/0-8 0-8/0-8

Experimental Controls Experimentals
(n = 100) male female male female 

(n = 66) (n=34) (n-66) (n=34)

268.2 273.3 222.2 272.3 260.2

99.1 111.2 105.6 104.2 89.2

280 300 255 280 280

80-490 20-490 30-380 80-490 100-420

2/2 2/2 2/2 2/2 2/2

2/3 1/3 3/2 2/2 2/3

0-8/0-8 0-8/0-5 0-7/0-4 0-8/0-8 0-7/0-6

Borg (RPE) rating 1 -10 (1 = least effort, 10 = most effort) was recorded immediately on completion of the test (test) and after a 5-minute rest period (post test)
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The baseline routine biochemistry mean values of sodium, potassium, haemoglobin, 

cholesterol and triglyceride are within normal parameters for all groups (Table 4.11). The 

range of values for urea, creatinine and uric-acid however, are widely distributed. Mean 

values for urea and uric acid are well above the upper limit of normal for all groups.

Diuretics and ACE inhibitors form the main constituents of pharmacological treatment (taken 

by 88% and 82% of patients) respectively (Table 4.12). Apart from aspirin (51%) and 

warfarin (31%) prescriptions that differ significantly for control and experimental groups 

(p<0.01), prescribed medications are similar at baseline.

It is apparent from Table 4.13, that the prevailing risk factor for the majority of patients (77%) 

is smoking (combining current and ex-smokers). Patients with a BMI > 28 kg form 53% of 

the sample population and 43% have a total cholesterol > 5mmol/L. Factors such as chronic 

hypertension and the possibility of inherited coronary heart disease are evenly distributed in 

the sample population and gender sub-groups. As regards alcohol consumption (recorded only 

for patients in the experimental group during the individual dietary assessment and not shown 

in table format) the majority of patients (78%) drink between 0-10 units per week. Of the 

remaining 22%, 16 patients drink between 10-20 units, four patients 20-25 units and two 

patients above 30 units per week.
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Table 4.11 Baseline routine biochemistry values
Sample 

Population
(n = 200)

urea (mmol/L)
mean 8.6
std.deviation 3.9
median 7.6
range 3.2 - 26.2

creatinine (micromol/L)
mean 120
std.devian'on 32
median 115
range 72-240

uric acid (mmol/L)
mean 43.0
stddeviation 12.4
median 42.0
range 18 - 103

sodium (mmol/L)
mean 138
stddeviation 3.0
median 139
range 126 - 145

potassium (mEq/L)
mean 4.0
std.deviation 0.4
median 4.1
range 2.5 - 5.8

haemoglobin (g/dL)
mean 14.0
std.deviation 1.5
median 14.1
range 10.5-18.2

cholesterol (mmol/L)
mean 5.1
std.deviation 1.2
median 5.1
range 2.0-9.1

triglyceride (mmol/L)
mean 2.0
std.deviation 1.0
median 1.8
range 0.7-9.0

Controls
(n =100)

8.2
3.1
7.8

3.2-19.7

117
29
113

72-240

42.6
12.5
42.0

18-82

138
3,5
139

126-143

4.0
0.4
4.1

2.7-5.8

14.2
1.5

14.1
11.0-18.2

5.0
1.1
5.0

2.9-7.9

1.8
0.8
1.7

0.7-5.5

Experimentals
(n=100)

9.1
4.6
7.5

3.5-26.2

123
34
118

76-223

43.4
12.3
42.5

21 - 103

138
2.4
139

133-145

4.0
0.4
4.1

2.5-5.6

13.9
1.5

14.0
10.5-17.3

5.2
1.2
5.1

2.9-9.1

2.1
1.2
1.8

0.9-9.0

Controls 
male female 

(n = 66) (n=34)

8.2
3.1
8.0

3.2-19.7

119
27
114

79-240

43.3
13.0
41.5

22-82

138
3.7
139

126-143

4.0
0.5
4.1

2.7-5.8

14.5
1.5

14.4
11.3-18.2

5.0
1.2
4.9

3.0-7.9

1.8
0.8
1.7

0.8-5.5

8.1
3.0
7.6

3.3-18.0

112
33
108

72-240

41.4
11.7
43.0
18-72

138
3.2
138

128-143

4.0
0.4
4.0

3.2-5.1

13.4
1.2

13.3
11.0-15.8

5.1
5.0
5.1

2.9-7.5

1.9
0.9
1.7

0.7-4.4

Experimentals
male female 

(n = 66) (n=34)

9.8
5.0
8.6

3.5-26.2

131
35
123

84-223

45.7
12.8
46.0

24-103

138
2.4
139

133-145

4.1
0.5
4.1

2.5-5.6

14.2
1.5

14.5
11.1-17.3

5.2
1.2
5.1

2.9-9.1

2.0
1.2
1.7

0.9-9.0

7.7
3.5
7.7

3.5-19.9

107
27
100

76-190

39.0
10.1
35.5

21-64

138
2.5
138

133-144

4.0
0.4
4.0

2.9-5.0

13.3
1.2

11.3
10.5-15.8

5.5
1.2
5.4

3.6-9.1

2.2
1.2
2.1

0.9-6.4
normal values: urea (2.5 - 6.7); creatinine (30 -120); uric acid (0.0 - 0.35); sodium (135 - 145); potassium (3.3 - 
5.0); haemoglobin (females 12.0 - 15.0) (males 13.5 -17.0); cholesterol (3.5-5.0); triglyceride (1.2-2.3).
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Table 4.12 Frequencies of prescribed medications at baseline
Prescriptions

diuretics

ACE inhibitors

aspirin

lipid 
lowering 
medication

warfarin

beta-blockers

nitrates

digoxin

calcium 
antagonists

angiotensin II 
receptor 
antagonists

Sample 
Population
(n = 200)

175 
(87.5%)

163 
(81.5%)

102 
(51%)

64
(32.0%)

62 
(31%)

60 
(30%)

52 
(26%)

39 
(19.5%)

23 
(11.5%)

21 
(10.5%)

Controls Experimentals Controls
(n=100) (n=100) male female 

(n = 66) (n=34)

87 
(87.0%)

79 
(79.0%)

40* 

(40.0%)

31 
(31.0%)

40* 

(40.0%)

26 
(26.0%)

25 
(25.0%)

25 
(25.0%)

11 
(11.0%)

8 
(8.0%)

88 
(88.0%)

84 
(84.0%)

62* 

(62.0%)

33 
(33.0%)

22* 

(22.0%)

34 
(34.0%)

27 
(27.0%)

14 
(14.0%)

12 
(12.0%)

13 
(13.0%)

55 
(83.3%)

52 
(78.8%)

25 
(37.9%)

15 
(22.7%)

28 
(42.4%)

14 
(21.2%)

14 
(21.2%)

19 
(28.8%)

8 
(12.1%)

5 
(7.6%)

32 
(94.1%)

27 
(79.4%)

15 
(44.1%)

16
(47.1%)

12 
(35.3%)

12 
(35.3%)

11 
(32.4%)

6 
(17.6%)

3 
(8.8%)

3 
(8.8%)

Experimentals
male female 

(n = 66) (n=34)

58 
(87.9%)

57 
(86.4%)

43 
(65.2%)

21 
(31.8%)

15 
(22.7%)

23 
(34.8%)

19 
(28.8%)

10 
(15.2%)

10 
(15.2%)

8 
(12.1%)

30 
(88.2%)

27 
(79.4%)

19 
(55.9%)

12
(35,3%)

7 
(20.6%)

11 
(32.4%)

8 
(23.5%)

4 
(11.8%)

2 
(5.9%)

5 
(14.7%)

'Baseline mean scores of aspirin and warfarin differ significantly for control and experimental groups 
(p<0.01) independent t-test, two-tailed
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Table 4.13 Baseline comparison of risk factors

smoking status
current

ex smoker

never smoked

hyperlipidemia*

hypertension*

family history

diabetes*
niddm

iddm

BMI
mean
std.deviation
median
range

obesity*

Sample 
Population
(n = 200)

22
(11.0%)

131
(65.5%)

47 
(23.5%)

86
(43.0%)

74
(37.0%)

68
(34%)

32
(16%)

5
(2.5%)

28.2
4.5

28.00
17-42

105
(52.5%)

Controls
(n=100)

12
(12.0%)

67
(67.0%)

21
(21.0%)

40
(40.0%)

38
(38.0%)

32
(32.0%)

16
(16.0%)

2
(2.0%)

28.2
4.8

28.0
18-42

52
(52.0%)

Experimental Controls
(n = 100) male female 

(n =66) (n=34)

10
(10.0%)

64
(64.0%)

26
(26.0%)

46
(46.0%)

36
(36.0%)

36
(36.0%)

16
(16.0%)

3
(3.0%)

28.2
4.2

28.0
17-40

53
(53.0%)

8
(12.1%)

48
(72.7%)

10
(15.2%)

23 
(34.8%)

23
(34.8%)

17
(25.8%)

10
(15.2%)

1
(1.5%)

28.6
4.6

28.0
21-42

14
(41.2%)

4
(11.8%)

19
(55.9%)

11
(32.4%)

17 
(50.0%)

15
(44.1%)

15
(44.1%)

6
(17.6%)

1
(2.9%)

27.2
5.1

26.5
18-39

38
(57.5%)

Experimentals
male female 

(n = 66) (n=34)

8
(12.1%)

44
(66.7%)

14
(21.2%)

31
(47.0%)

23
(34.8%)

22
(33.3%)

9
(13.6%)

2
(3.0%)

28.8
3.7

28.0
22-40

15
(44.1%)

2
(5.9%)

20
(58.8%)

12 
(35.3%)

15
(44.1%)

13
(38.2%)

14
(41.2%)

7
(20.6%)

1
(2.9%)

27.2
5.1

26.5
17-40

38
(57.5%)

'hyperlipidemia total cholesterol >5.0mmol/L 
hypertension > 140 systolic > 85 diastolic
diabetes niddm = non insulin dependant diabetes; iddm = insulin dependant diabetes 
obesity BMI (body mass index) >= 28kg
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dj^Female control group in relation to co-morbidities and health related quality of life scores 

The above analysis identified significant differences between the females in the control and 

experimental groups, in respect of the following variables at baseline:

Degenerative bone disease (Table 4.6)

EuroQol-vas (Table 4.7)

Minnesota quality of life total, physical and emotional scores (Table 4.8)

It appears that the female control group was significantly worse off at baseline in regard to 

degenerative bone disease, a problem that affects 131 of the sample population, and one of 

five categories used to distinguish the degree of co-morbidity (see Table 4.6). Table 4.14 

shows that 47% of the total sample population has two or more co-morbidities at baseline, a 

result comparable for both gender sub-groups. As 44% of the female population have two or 

more co-morbidities, it is unlikely, that the significant differences in health related quality of 

life scores for the female controls can be attributed to degenerative bone disease alone.
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Table 4.14 Co-morbidities at baseline

Co-morbidities

controls 
(n=100)

experimentals 
(n=100)

7 
(7.0%)

12 
(12.0%)

38 
(38.0%)

49 
(49.0%)

41 
(41.0%)

27 
(27.0%)

>2

sample 
population 
(n = 200)

19 
(9.5%)

87 
(43.5%)

68
(34.0%)

26 
(13.0%)

14 
(14.0%)

13 
(13.0%)

males 
(n=132)

females 
(n = 68)

15 
(11.4%)

4 
(5.9%)

53 
(40.2%)

34 
(50.0%)

48 
(36.4%)

20 
(29.4%)

16
(12.0%)

10 
(14.7%)
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In regard to the health related quality of life scores, there are no outliers in boxplots for the 

MLHF total score, as all patient scores fall within 50% of the median (Fig 4.2). In contrast, 

for the EuroQol-vas there are outliers for all sub-groups, apart from the female control group 

(Fig 4.3). Therefore, in respect of co-morbidity, it is necessary to establish to what extent the 

female control group is worse off at baseline, and if the inherent level of co-morbidity is 

reflected in their health related quality of life scores.

In order to investigate the possible influence of co-morbidity on the health related quality of 

life scores, female controls (n = 5) scoring within the bottom 15% in the MLHF quality of life 

domains (physical, emotional and total), are selected for more detailed analysis. The EuroQol- 

vas scores are also taken into account because of the observed significant differences in the 

female population. The following co-morbidity variables are identified as having a likely 

negative impact on the patients' functional status: degenerative bone disease, respiratory 

disease, atrial fibrillation and BMI. The influence of patients' morbidity on the 6-min walk 

test at baseline is also considered.
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From Table 4.15, it can be established that all 5 female patients in the control group with poor 

MLHF scores have NYHA HI classification, degenerative bone disease and a respiratory 

condition. All but one patient walked a distance of between 30 and 120 meters. Four patients 

may be Functionally compromised by their abnormal BMI. Three patients also score badly in 

the EuroQol-vas.

The aforementioned results show that the influence of co-morbidity on health related quality 

of life scores in these patients is complex and not just a consequence of degenerative bone 

disease.
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5 Changes in health related quality of life

5J Minnesota Living with Heart Failure Questionnaire (MLHF)

Table 4.16 shows baseline and eight-week scores derived from the MLHF, administered to 

185 patients. The improvement in the MLHF total scores for the experimental group was three 

times that of the controls. For the control group, however, quality of life total (p<0.05) and 

physical (p<0.01) scores improved significantly but the emotional component did not. 

Baseline and eight week mean scores differ significantly for control and experimental groups 

in all components (p<0.001).

At 24 weeks, as demonstrated in Table 4.17, the change in MLHF total score for patients 

remaining in the study (n = 179) increases, but to a lesser degree than that attained at eight 

weeks. For the experimental group, the mean score for all components of the MLHF at 24 

weeks is significantly lower (p< 0.001), than scores of the control group. It is of interest to 

note that the reduction (an improvement) in emotion scores accounts for much of the 

sustained change and the emotion score for the control group reaches significance.
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Table 4.16 Change in the Minnesota (MLHF) quality of life scores at 8 
weeks

Controls ( ii = 99)
Baseline

MLHF total 
score
mean

std. 
deviation

median

range

MLHF 
physical score
mean

std. 
deviation

median

range

MLHF 
emotional 
score
mean

std. 
deviation

median

range

44.1

23.2

44.0

0-96

24.2

11.6

25.0

0-40

9.9

7.7

8.0

0-25

8 weeks Change (%)

39.2 -11.1-

24.7

36.0

0-99

20.7 -14.5"

12.6

21.0

0-40

9.2 -7.6

7.5

8.0

0-25

Experimental (n = 86)
Baseline

40.7

23.3

38.0

4-98

21.4

11.2

20.0

2-40

8.5

6.9

6.0

0-25

8 weeks Change (%)

25.6 -37.1-

16.4

22.0

1-63

13.6 -36.4~

8.6

13.0

0-36

5.6 -34.1-

5.1

4.0

0-18

Scoring: MLHF total score range 0-105 (0 =best, 105 = worst); physical score 0 - 40; emotional score 0 - 25.

Significant differences between baseline and 8 week mean scores within control and 
experimental groups (* p<0.05, ** p<0.01, ***p<0.001; paired t-test two-tailed) 
Baseline and 8 week mean scores differ significantly for control and experimental groups (p<0.001 
independent t-test, two tailed)
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Table 4.17 Change in the Minnesota (MLHF) quality of life scores at 24 
weeks

MLHF 
total score
mean

std. 
deviation

median

range

MLHF 
physical 
score
mean

std. 
deviation

median

range

MLHF 
emotion
score
mean

std. 
deviation

median

Baseline

44.3

23.3

43.0

0-96

24.2

11.5

25.0

0-40

9.9

7.8

8.5

Controls (n = 94)
24 weeks Change (%)

36.9 - 16.7*

23'0

33.0

2-89

20.4 - 15.7-

12.7

19.5

1-52

8.0 - 19.2*

6.9

7.0

Baseline

41.0

23.2

39.0

4-98

21.5

11.3

20.0

2-40

8.6

6.9

6.0

Experimental (n - 85)
24 weeks Change (%)

22.9 -41.1-

16.0

20.0

0-59

12.6 -41.4-

8.7

13.0

0-32

4.4 - 48.8"

4.4

3.0

Scoring: MLHF total score range 0-105 (0 =best, 105 = worst); physical score 0 - 40; emotional score 0 - 25.

Significant differences between baseline and 24 week mean scores within control and experimental 
groups (*p<0.01, **p<0.001; paired t-test, two-tailed)
Baseline and 24 week mean scores (total, physical, emotional) differ significantly for control and 
experimental groups (pO.OOl) independent t-test, two tailed)
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As shown in Table 4.18, the male experimental group scores improve to the same level of 

significance in all three components (p<0.001) at eight weeks. The female experimental group 

scores also improve but show a lesser improvement in the emotional component (p<0.05). As 

for the control groups, the females do somewhat better than the males in terms of 

improvement. Both control subgroups, however, show little or no improvement in emotional 

scores.

For the subgroups at 24 weeks (Table 4.19) there is a significant improvement across all 

scores apart from the female control patients, who lost their significant improvement in the 

total and physical scores at eight weeks. The experimental patients however, maintain and 

increase the level of improvement shown at eight weeks; the males in their emotional 

component scores and the females in their total and physical mean scores. The difference in 

MLHF total baseline and 24 week mean scores is greater for the female control and 

experimental groups (p<0.001) than that for the male groups (p<0.05). This is due to the 

female controls starting at a higher baseline score (lower quality of life) and showing little 

improvement in mean scores over the six-months.
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Table 4.18 Change in Minnesota (MLHF) quality of life scores 
for the gender sub-groups at 8 weeks

Males
Controls 
(n = 65)

Baseline
MLHF total
score

mean

std.
deviation

median

range

MLHF physical
score

mean

std.
deviation

median

range

MLHF emotion
score

mean

std.
deviation

median

range

41.2

24.1

41.0

0-96

22.3

12.0

23.0

0-40

8.9

7.6

7.0

0-25

Swks

38.4

25.9

38.0

0-96

19.3*

12.6

20.0

0-40

8.9

7.4

8.0

0-25

Experimental
(n = 57)

Baseline

41.4

23.6

39.0

4-98

20.8

10.9

20.0

3-40

8.9

7.1

6.0

0-25

Swks

25.3***

16.1

21.0

1-63

13.1***

8.9

12.0

0-36

5.6***

4.8

4.0

0-18

Females
Controls 
(n = 34)

Baseline

49.5

20.7

48.0

5-81

27.9

9.8

28.0

2-40

11.8

7.8

9.0

0-25

Swks

40.7**

24.5

35.0

0-98

23.4*

12.3

24.5

0-40

9.6

7.9

7.0

0-25

Experimentals 
(n = 29)

Baseline

39.4

23.0

38.0

5-80

22.5

11.8

23.0

2-38

7.7

6.5

7.0

0-24

Swks

26.3***

23.0

23.0

2-57

14.5***

8.2

14.0

0-28

5.6*

5.8

4.0

0-18

Scoring: MLHF total score range 0-105 (0 =best, 105 = worst); physical score 0 - 40; emotional score 0 - 25.

Significant differences between baseline and 8 week mean scores within male and female control and
experimental groups (*p<0.05, **p<0.01, ***p<0.001; paired t-test, two-tailed)
Baseline and 8 week mean scores differ significantly between control and experimental groups; males
(p<0.01); females - total (p<0.05), physical (p<0.01); emotional (p<0.05) (independent t-test, twotailed)
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Table 4.19 Changes in Minnesota (MLHF) quality of life scores 
for the gender sub-groups at 24 weeks

Males
Controls 
(n = 62)

Baseline
MLHF total 
score

mean

std. 
deviation

median

range

MLHF physical 
score

mean

std. 
deviation

median

range

MLHF emotion 
score

mean

std. 
deviation

median

range

41.4

24.1

40.5

0-96

22.3

11.9

23.5

0-40

8.7

7.4 

7.0

0-25

24wks

33.2"

21.3

27.0

2-81

17.8**

11.8

17.0

1-40

7.2*

6.5 

6.0

0-25

Experimental 
(n = 56)

Baseline

41.8

23.6

40.5

4-98

20.9

11.0

20.0

3-40

9.0

7.1 

6.0

0-25

24 wks

24.3"*

16.7

22.5

1-59

13.5*"

9.2

13.5

0-32

4.2*"

4.0 

3.0

0-16

Females
Controls 
(n = 32)

Baseline

49.8

20.9

48.0

5-81

27.8

9.9

28.0

2-40

12.2

7.9 

9.0

0-25

24 wks

44.0

24.7

44.0

3-89

25.4

13.0

27.0

2-52

9.5*

7.4 

7.0

0-25

Experimental
(n * 29)

Baseline

39.4

23.0

38.0

5-80

22.5

11.8

23.0

2-38

7.7

6.5 

7.0

0-24

24 wks

20.2"*

14.3

18.0

0-56

10.7*"

7.3

10.0

0-27

4.5*

5.0 

2.0

0-17

Scoring: MLHF total score range 0-105 (0 =best, 105 = worst); physical score 0 - 40; emotional score 0 - 25.

Significant differences between baseline and 24 week mean scores within male and female control and 
experimental groups; (*p<0.05, "pO.Ol, *"p<0.001; paired t-test, two-tailed) 
Baseline and 24 week mean scores differ significantly between control and experimental groups; 
males -total (p<0.05); physical (p<0.05); emotional (p<0.01); females - total (p<0.001); physical 
(p<0.001); emotional (p<0.01); independent t-test, two tailed
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6 Functional change
6J Symptomatic status (NYHA functional classification)

At eight weeks, twenty-one patients in the experimental group improve on their NYHA status, 

in contrast to two patients in the control group (Table 4.20) (p<0.01).

The eight-week data for the patients who reached 24 weeks are included in Table 4.21 for 

comparison. It is evident that whereas there is very little change in the symptomatic status of 

patients in the control group, the experimental group shows significant improvement at eight 

(p<0.01) and 24 weeks (p<0.001).

The changes of NYHA classification for the control and experimental patients are 

demonstrated in more detail in Table 4.22. At 24 weeks, the majority of patients in the control 

group (81%) remain within their original baseline NYHA classification compared with (52%) 

in the experimental group (p<0.001). In the experimental group 45% improve upon their 

symptomatic status (over half during the first eight weeks) compared with 11% in the control 

group (p<0.001).
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Table 4.20 Symptomatic status (NYHA functional classification) of patients at 8 weeks

______________Controls (n = 99)__________Experimental (n = 86)
_______Baseline____8 weeks____Baseline_____8 weeks

NYHAH 47 49 47 68
(47.5%) (49.5%) (54.7%) (79.1%)

NYHAffl 52 50 39 18
(52.5%) (50.5%) (45.3%) (20.9%)

Significant differences from baseline to 8-week classification for the experimental group (p < 0.01); Pearson Chi-Square)

Table 4.21 Symptomatic status (NYHA functional classification) at baseline, 8 and 24 weeks

Controls (n - 94)

NYHAI

NYHAH

NYHA HI

Baseline

0

46

48

8 weeks

0

49

45

24 weeks

2

45

47

Experimental (n = 85)
Baseline

0

46

39

8 weeks

0

68

17

24 weeks

12

59

14

Significant differences from baseline to 8 and 24-week classification between the control and 
experimental groups (p< 0.01: pO.OOl respectively; Pearson Chi-Square)

NYHA I = no limitation of physical activity 
NYHA n = slight limitation of physical activity 
NYHA in = marked limitation of physical activity
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Table 4.22 Change in NYHA functional classification at 8 and 24 weeks

NYHA change

-1

0

+1

+2

Controls (n = 94)

8 weeks 24

7

77

10

0

weeks

8

76

9

1

Experimentals (n = 85)

8 weeks 24 weeks

1

61

23

0

3

44

35

3

Significant differences from baseline at 8 and 24-week classification between the control and 
experimental groups (p< 0.01: p<0.001 respectively; Pearson Chi-Square)
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With reference to the gender sub-groups, the majority of male experimental patients improve 

from NYHA classification III to II, during the first eight weeks (p<0.05) (Table 4.23). At the 

end of the intervention a further improvement is made by seven patients, six of who are 

classified as NYHA I (p<0.01). Apart from two patients who warrant an upgrade to NYHA I 

at six months, the patients in the control group remain in the same classification.

Because of smaller numbers, the difference in NYHA functional classification between the 

female control and experimental groups only reaches significance (p<0.01) at 24 weeks 

(Table 4.24). Six experimental patients improve to NYHA I, and nine to NYHA H. Two 

female control patients lose NYHA status at 24 weeks (II - HI).
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Table 4.23 Symptomatic status (NYHA functional classification) for male sub-groups at 
baseline, 8 and 24 weeks

Male Male 
Controls (n = 62) Experimental (n = 56)

Baseline

NYHAI 0

NYHAH 31

NYHAIH 31

8 weeks 24 weeks Baseline 8 weeks 24 weeks

02006

32 30 31 46 41

30 30 25 10 9

Significant differences from baseline at 8 and 24-week classification between control and 
experimental groups (p< 0.05: p<0.01 respectively; Pearson Chi-Square)

Table 4.24 Symptomatic status (NYHA functional classification) for female sub-groups 
at baseline, 8 and 24 weeks

Female Female 
Controls (n = 32) Experimental; (n = 29)

Baseline

NYHAI 0

NYHAH 15

NYHAHI 17

8 weeks 24 weeks Baseline 8 weeks 24 weeks

00006

17 15 15 22 18

15 17 14 7 5

Significant differences from baseline at 24-week classification between control and experimental 
groups (p<0.01; Pearson Chi-Square)

NYHA I = no limitation of physical activity 
NYHA n = slight limitation of physical activity 
NYHA III = marked limitation of physical activity
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62 The 6-min Walk Test and Borg (RPE^ scale

At 24 weeks the experimental group achieves a statistically significant improvement of 16% 

(p<0.001) in mean walking distance (Table 4.25). The mean walking distance of patients in 

the control group, deteriorates by 3%. The increase in the ranges test at 24 weeks indicates 

that not all patients improved. However, as there is only a slight increase in the standard 

deviation, for the experimental group, this indicates that the change was homogenous, that is, 

patients' consistently walked further. As demonstrated in (Fig 4.4) the majority of patients 

(92%) in the experimental group improve their walking distance. This is opposed to an 

improvement rate of only 38% for patients in the control group. Differences are also observed 

in the Borg RPE scores, taken immediately on completion of the 6 min walk test (p<0.05) and 

during the recovery phase (p<0.01).

At the end of the 24-week period, as shown in Table 4.26, the male experimental group 

improve on their mean walking distance by 18% (p<0.001), compared with the controls who 

deteriorate by 2%. Borg RPE post test results also remain significantly better (p<0.05). Table 

4.27 shows that, the female experimental patients improve upon their mean baseline walking 

distance (p<0.01) but not to the same extent as the male experimentals (Table 4.26). Within 

group differences are less significant than for their male counterparts, due to smaller numbers. 

When compared to baseline values, the female control group shows a slight deterioration in 

the mean distance walked at 24 weeks. There are no significant changes as regards the Borg 

RPE scores.
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Table 4.25 Six-min walk test and Borg rating of perceived exertion scores at 24 weeks

Controls (n = 94)
Baseline 24 weeks Change (%)

Experimentals (n = 85)
Baseline 24 weeks Change (%)

meters walked
mean

std. 
deviation

median

range

Borg 
test/post test
median

mode

range

259.4

112.8

290

20 - 490

2/2

3/3

0-8/0-5

252.6 - 2.6%

126.1

290

10 - 460

3/2

3/1

0-10/0-10

275.4

98.6

280

80 - 490

2/2

2/3

0-7/0-8

320.3 + 16.3%*

101.4

330

20 - 550

2/1

3/0

0-7/0-4

Borg (RPE) rating 0-10 (0 = no effort, 10 = most effort) was recorded immediately on completion of the test and 
after a 5-minute rest period (test/post test)

6 min walk test
* Significant differences in mean distances walked at baseline and 24 weeks within the experimental 
group (p<0.001; paired t-test, two-tailed)
Significant differences in mean distances walked at 24 weeks for control and experimental groups 
(pO.OOl; independent t-test, two-tailed)

Borg test/post test
Significant differences between control and experimental groups in median rank test and post test 
Borg ratings at 24 weeks (p<0.05: p<0.01 respectively; Mann-Whitney U)
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Table 4.26 Six-min walk test and Borg RPE scores for male sub-groups at 24 weeks

Male 
Controls (n = 62)

Male

Baseline

meters walked
mean

std.
deviation

median

range

Borg (RPE) 
test/post test 
median

mode

range

280.0

110.5

300.0

20-490

2/2

1/3

0-8/0-5

24 weeks Change %

273.9 -2.2%

118.9

310.0

10-460

3/2

3/0

0-10/0-7

- —————————— c_
Baseline

279.2

102.9

280.0

80-490

2/2

2/2

0-6/0-8

24 weeks Change %

330.1 +18.4%*

107.7

330.0

20-550

2/1

3/0

0-7/0-4

Borg (RPE) rating 1 -10 (1 = least effort, 10 = most effort) was recorded immediately on completion of the test 
and after a 5-minute rest period (test/post test)

6 nun walk test
* Significant differences in mean distances walked at baseline and 24 weeks within the experimental 
group (p<0.001; paired t-test, two-tailed)
Significant differences in mean distances walked at 24 weeks for control and experimental groups 
(p<0.01; independent t-test, two-tailed)

Borg test/post test
Significant differences between control and experimental groups in median rank post test Borg ratings 
at 24 weeks (p<0.05; Mann-Whitoey U)
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Table 4.27 Six-min walk test and Borg RPE scores for female sub groups at 24 weeks

Female 
Controls (n = 32)

Female 
Experimental (n = 29)

Baseline

meters walked
mean

std. 
deviation

median

range

Borg (RPE) 
test/post test
median

mode

range

219.5

108.0

255.0

30-380

2/2

3/2

0-7/0-4

24 weeks Change %

211.0 -3.8%

131.3

240.0

10-390

3/2

3/3

0-10/0-10

Baseline

268.2

91.0

300.0

100-420

2/2

2/0

0-7/0-4

24 weeks Change %

301.3 +12.3%*

86.2

320.0

70-460

3/1

2/0

0-7/0-4

Borg (RPE) rating 1 -10 (1 = least effort, 10 = most effort) was recorded immediately on completion of the test 
and after a S-minute rest period (test/post test)

6 min walk test
* Significant differences in mean distances walked at baseline and 24 weeks within the experimental 
group (p<0.05; paired t-test, two-tailed)
Significant differences in mean distances walked at 24 weeks for control and experimental groups 
(p<0.01; independent t-test, two-tailed)
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4.7 Changes in clinical status

T1 Routine biochemistry

A slight but non-significant upward trend in urea and creatinine is evident in Table 4.28, as is

a non-significant decrease in total cholesterol, for both experimental and control groups.

7.2.Prescribed medication

Both control and experimental groups show a significant increase in prescribed diuretics and 

lipid lowering medication at eight weeks (p<0.05 and p<0.001 respectively) (Table 4.29). 

Beta-blocker prescriptions increase for the control group but not to the level of significance 

established by the experimental group (p<0.01).

As changes to prescribed medication at 24 weeks are fairly minor when compared to eight 

week levels, the results are not shown in table form (see Appendix 23). At 24 weeks there is a 

slight but significant increase in baseline aspirin prescriptions for the control group (p<0.001); 

lipid lowering medication achieves a 100% increase over baseline values for control and 

experimental groups; beta-blocker prescriptions increase and achieve higher levels of 

significance compared to baseline (controls p<0.01, experimentals p<0.001,); angiotensin II 

receptor antagonists use, increases slightly for the control group (p<0.05).
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Table 4.28 Changes in routine biochemistry values at 24 weeks

Controls (n = 94)
Baseline

urea (mmol/L)
mean 8.1
std.deviation 3.2
median 7.4
range 3.2-19.7

creatinine (micromol/L)
mean 117
std.deviation 30.5
median 114
range 72 - 240

uric acid (mmol/L)
mean 42.4
std.deviation 12.3
median 42.0
range 18 - 82

sodium (mmol/L)
mean 138
std.deviation 3.3
median 139
range 128 - 143

potassium (mEq/L)
mean 4.1
stddeviation 0.5
median 4.1
range 2.7 - 5.8

haemoglobin (g/dL)
mean 14.3
std.deviation 1.6
median 14.2
range 11.0-18.2

cholesterol (mmol/L)
mean 5.0
std.deviation 1.1
median 5.0
range 2.9 - 7.9
trigtyceridc (mmol/L)
mean 1.9
stddeviation 1.7
median 0.8
range 0.8-5.5

24 weeks Change (%)

8.7 +7.4
3.5
7.7

2.9 - 20.7

125 +6.8%
37.3
116

65-316

41.6 - 1.4%
11.5
42.0
1-67

139 +0.7%
3.0
139

130 - 147

4.1 0
0.4
4.2

3.0-5.0

14.2 0
1.6

14.0
10.4-17.4

4.8 - 4%
0.8
4.7

2.9-7.9

2.1 0
0.8
1.7

0.7-5.5

Experimentals (n = 85)
Baseline

9.1
4.7
7.4

3.5 -26.2

122
35.1
117

76 - 223

43.2
12.5
42.0

21 - 103

138
2.4
139

133 - 145

4.0
0.4
4.0

2.9-5.2

14.0
1.5

14.1
10.5 -17.3

5.2
1.3
5.0

2.9-7.9

2.1
1.2
1.8

0.9-9.0

24 weeks

9.5
4.9
8.6

2.9-29.0

128
42.2
116

75 - 332

42.7
11.5
42.0

23-75

139
2.5
139

134 - 145

4.0
0.4
4.0

2.9-5.2

14.0
1.2

14.0
10.8-16.9

4.6
0.9
4.5

2.7-7.5

2.1
1.2
1.8

0.7-7.8

Change (%)

+4.3

+5.0%

- 1.2%

+ 0.7%

0

0

-11.5%

0

Normal values: urea (2.5 - 6.7); creatinine (30 - 120); uric acid (6.0 - 0.35); sodium (135 - 145); potassium (3.3 - 5.0); 
haemoglobin (females 12.0 - 15.0) (males 13.5 - 17.0); cholesterol (3.5 - 5.3); triglycerdide (1.2 - 2.3)
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Table 4.29 Change in prescribed medications at 8 weeks

diuretics

ACE
inhibitors

aspirin

lipid 
lowering 
medication

warfarin

beta- 
blockers

nitrates

digoxin

calcium 
antagonists

angiotensin 
n receptor 
antagonists

Baseline

86

78

40

31

39

25

24

25

11

8

Controls (n = 99)
8 weeks Change (%)

91 +5.8*

83 +6.4

47 +17.5

52 +67.7-

35 - 10.2

28 +12.0

23 -4.1

25 0

10 -9.1

10 +25.0

Experimentals
Baseline 8 weeks

75 79

71 74

62 54

33 60

19 19

32 45

23 23

11 12

10 7

12 10

(n = 86)
Change (%)

+5.3*

+4.2

-12.9

+81.8-

0

+40.6-

0

+9.1

-30.0

-16.6

Significant differences between baseline and 8 week mean scores within control and experimental
groups (*p<0.05, **p<0.01, "*p<0.001; paired t-test, two-tailed)
Baseline and 8 week mean scores of beta blockers differ significantly (p<0.01) as do warfarin, aspirin
and lipid lowering medication (p<0.05; independent t-test, two-tailed) for control and experimental
groups
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73 Coronary risk factors

As is evident in Table 4.30, there is little change in patient's risk factor status from baseline to 

24 weeks. In both the control and experimental groups, two patients stop smoking. 50% and 

24% of the patients who are hyperlipidemic at baseline, in the experimental and control 

groups respectively, reduce their level of total cholesterol to <5.0mmol/L during the 24 

weeks. This degree of change approaches the 5% level of significance. One diabetic patient in 

the experimental group moves from being non insulin dependent to insulin dependent at 24 

weeks. Five patients in the control group are newly categorised as obese at six-months, 

compared with one patient in the experimental group.

The following results are not shown in table format. As regards alcohol consumption, which 

is recorded for patients in the experimental group at baseline, of the six patients drinking more 

than 20 units per week, three dropped out of the study because of severe co-morbidity.
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Table 4.30 Comparison of risk factor status at baseline and 24 weeks

smoking status

current

hyperlipidemia

diabetes
niddm

iddm

obesity

Controls
Baseline

12
(12.8%)

45
(47.8%)

15
(16.0%)

2
(2.1%)

50
(53.1%

(n = 94)
24 wks

10
(10.6%)

34
(36.1%)

15
(16.0%)

2
(2.1%)

55
(58.5%)

Experimental (n
Baseline

8
(9.4%)

43
(50.5%)

15
(17.6%)

3
(3.5%)

44
(51.7%)

= 85)
24 wks

6
(7.1%)

21
(24.7%)

14
(16.5%)

4
(4.7%)

45
(52.9%)

hyperlipidemia total cholesterol > 5.0mmol/L
diabetes niddm = non insulin dependent diabetes; iddm = insulin dependent diabetes
obesity BMI (body mass index) >= 28kg
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g Health care utilisation

gj Hospital admissions attributable to heart disease

The number of hospitalisations and length of stay attributable to heart disease are recorded 

from patient's medical records: these included decompensated heart failure, myocardial 

infarction, acute angina and rhythm disturbances. For both groups, the total number of days in 

hospital between 1 - 8 weeks is equivalent to that between 8-24 weeks (228 days in total), 

leading to patients in the control group spending 4.6 fold more days in hospital (p<0.05) (Fig 

4.5). As shown in Table 4.31, patients in the experimental group had fewer admissions at all 

data collection points, and when admitted, their hospital stay was shorter.

Male patients in the control group account for 45 % (20/44) of all hospital admissions (Table 

4.32). Differences in the mean number of days in hospital for the male control and 

experimental groups are significant (p<0.05). The female control group, however, has the 

highest admission rate (0.41) over the six-month period and the longest length of stay per 

admission. However, when hospitalisation in the female control and experimental groups are 

compared this substantial difference fails to reach significance at the 5% level (p = 0.09).
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O Experimental (n = 85) • Controls (n = 94)

Fig 4.5 Days in hospital attributable to heart disease
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Table 4.31 Hospitalisation attributable to heart disease

Controls (n = 94)
0- 8 wks 9-24wks 0-24 wks

admissions

admissions/patients 13/11 20/14 33/19

maximum admissions 333 
per patient

admissions per 0.14 0.21 0.35 
study group 
(n=94/85)

number of days per 
admission

maximum days 24 18 25 
per admission

mean days per 7.1 4.8 5.7 
admission

Experimentals (n =
0-8 weeks 9-24 wks

6/6 5/4

1 2

0.07 0.06*

10 13

3.5* 4.0*

85)
0-24 wks

11/9

2

0.13*

13

3.7*

Mean scores at 8 weeks, 8-24 and 24 weeks (mean admissions, mean days per admission) differ 
significantly for control and experimental groups (*p<0.05; independent t- test, two-tailed)
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Table 4.32 Hospitalisation attributable to heart disease for gender sub-groups at 24 
weeks

Males Females
Controls 
(n = 62)

admissions

admissions / 20/1 1 
patients

maximum admissions 4 
per patient

admissions per 
study group 0.32 
(n=29-62)

number of days 
per admission

total days 97

maximum days 23 
per admission

mean days per 4.8 
admission

Experimental Controls Experimental 
(n= 56) (n = 32) (n = 29)

7/6 13/8 4/3

2 3 2

0.13 0.41 0.14

21 90 20 

13 26 10

3.0* 7.0 5.0

Total

44/28 

228

Mean scores differ significantly for male control and experimental groups ("pO.05; independent t- 
test, two-tailed)
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gj Programme attendance rates for the experimental group

Not shown in table format, the overall attendance rate of the patients in the experimental 

group for both the hospital and community based programme is 92%. In regard to the hospital 

programme, 76 patients completed 16 sessions, with the remaining nine patients attending no 

less than 13 sessions. The level of attendance is very similar for the community classes (16 

sessions) where five patients missed one session, four patients missed two sessions and one 

patient missed four sessions. The patients failing to attend the community classes were 

different to those who failed to attend the hospital programme.

8.3 Contact with health professionals in primary care

At 24-weeks, a total of 156 diaries were returned, resulting in a return rate of 84% and 90% 

respectively for the control and experimental group patients remaining in the study. Table 

4.33 identifies no significant differences in terms of primary health care utilisation between 

the groups. Most of the sample population (91%) visited their GP at least once. It is evident, 

however, that patients in the experimental group report less contact with nurses and health 

professionals other than general practitioners, when compared to patients in the control group. 

In regard to the gender sub-groups, the only noticeable difference is in the female 

experimental group, who when compared to the other groups report no GP home visits, and 

less contact with nurses and other health professionals.
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Table 4.33 Primary care utilisation at 24 weeks

Controls (n = 79)

GP
visits/patients

range (visits)

GP at home
visits/patients

range (visits)

nurse
visits/patients

range (visits)

other
visits/patients

range (visits)

Males 
(n = S2)

117/46

1-10

2/1

0-2

81/24

1-19

13/11

1-3

Females
(n = 27)

72/25

1-17

5/3

1-2

39/17

1-8

17/12

1-4

total

189/71

1-10

7/4

1-2

120/41

1-19

30/23

1-4

Experimentals (n = 77)
Males 

(n = 49)

119/45

1-7

4/5

1-2

56/18

1-13

11/7

1-3

Females 
(n = 28)

67/26

1-7

0/0

0

21/8

1-8

10/7

1-3

total

186/71

1-7

4/5

1-2

77/26

1-13

21/14

1-3

nurse - community or practice nurse
other -chiropodist, physiotherapist, occupational therapist, dietician
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8.4 EuroQol and EuroQol-vas
Scores for patients in the control group at 24 weeks remain the same as at baseline.

Scores for patients in the experimental group however, are significantly improved (p<0.001) 

and show a similar percentage increase for both the EuroQol (18%) and EuroQol-vas (16%) at 

24 weeks (Table 4.34).

The analysis of quality of life years (QALY's) at 24 weeks (undertaken by adding together the 

individual patient's scores for EuroQol, at baseline and 24 weeks, to compare the difference 

in the mean scores between the control and experimental groups) show that scores for patients 

in the experimental group (0.333) show a significant difference when compared to those of 

patients in the control group (0.300; p<0.05).

As shown in Table 4.35, the mean EuroQol and EuroQol-vas scores of female patients in the 

control group are lower at 24 weeks than at baseline (12% and 6% respectively), whereas the 

scores for patients in the male control group almost remain the same. The female 

experimental group improves its EuroQol score significantly (p<0.01) at six-months. The 

scores of the male patients in the experimental group also demonstrate a significant 

improvement (p<0.01). In regard to the 24-week EuroQol-vas scores both gender 

experimental groups increase by 10%. Mean EuroQol-vas scores differ significantly within 

gender for the control and experimental groups (p<0.05; p<0.001 respectively).
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Table 4.34 Changes in EuroQol quality of life scores at 24 weeks

Controls (n « 94)

EuroQol
mean

std. 
deviation

median

range

EuroQol- 
vas
mean

std. 
deviation

median

range

Baseline

0.65

0.22

0.69

0.09-1.00

57.4

18.4

56.5

10-94

24 weeks Change (%)

0.65 0.0

0.28

0.69

-0.21 - 1.00

58.4 +1.7

18.3

60.0

15-100

Experimentals (n = 85)
Baseline

0.66

0.22

0.69

-0.02-1.00

60.7

17.5

60.0

10 - 100

24 weeks Change (%)

0.78 +18.2*

0.15

0.69

0.19-1.00

70.5 +16.1'

15.1

70.0

30 - 100

Scoring: EuroQol range 1.00 to -0.40 (1.00 = best, -0.40 = worst) 
EuroQol-vas range 1 - 100 (1 = worst, 100 = best).

' Significant differences between baseline and 24 week mean scores for EuroQol and EuroQol-vas in 
the experimental group (p<0.001; paired t-test, two-tailed)
EuroQol and EuroQol - vas baseline and 24 week mean scores differ significantly for control and 
experimental groups (p<0.001; independent t-test, two-tailed)
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Table 4.35 Changes in EuroQol quality of life scores for gender sub-groups at 24 weeks

Males
Controls 
(n = 62)

EuroQol
mean

std.
deviation

median

range

Baseline

0.69

0.18

0.69

0.19-1.00

24 wks

0.70

0.25

0.74

-13-1.00

Experimental 
(n = 56)

Baseline

0.66

0.22

0.69

-0.02-1.00

24 wks

0.77*

0.16

0.80

0.19-1.00

Females
Controls 
(n = 32)

Baseline

0.57

0.25

0.67

0.09-1.00

24 wks

0.50

0.31

0.69

-0.21-1.00

Experimentals 
(n = 29)

Baseline

0.67

0.21

0.69

-0.2-1.00

24 wks

0.79*

0.14

0.80

0.52-1.00

EuroQol-vas
mean

std. 
deviation

median

range

57.7

18.9

56.5

10-94

60.9

16.6

62.5

15-100

58.9

18.3

56.5

10-100

68.9**

16.8

67.5

30-100

56.7

17.6

56.5

20-90

53.4

20.5

50.0

15-95

64.2

15.5

65.0

20-99

73.7*

10.7

70.0

50-90

Scoring: EuroQol range 1.00 to -0.40 (1.00 = best, -0.40 = worst) 
EuroQol-vas range 1 - 100 (1 = worst, 100 = best).

Significant differences between baseline and 24 week mean scores within male and female
experimental groups (* p<0.01, **p<0.001; paired t-test, two-tailed)
EuroQol baseline and 24 week mean scores differ significantly for female control and experimental
groups (p<0.001); independent t-test, two tailed
EuroQol-vas baseline and 24 week mean scores differ significantly for male and female control and
experimental groups (p<0.05; p<0.001 respectively)
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SjJEconomics of the cardiac rehabilitation programme

The purpose of this section is to outline the costs for instigating and running the cardiac 

rehabilitation programme. The resource implications of a new programme of health care can 

be considered under two headings:

1. Cost of the intervention

2. Effect of the intervention on NHS resource use, and to the patient in terms of health 

gain.

Table 4.36 shows that the annual cost to run the cardiac rehabilitation programme is 67,070 

pounds. This includes staff training, patient transport to and from the programme and 

community hall hire. As the Cardiologist as part of routine practice saw all patients in out 

patient clinic, this cost has not been accounted for. Within the research intervention there was 

sufficient spare capacity on existing equipment, thus the marginal cost of the intervention has 

been set at a limited amount to allow for wear and tear. If however, the intervention became 

routine practice, then an assessment would have to be made on how much additional 

equipment / replacement would be required.
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Table 4. 36 Annual intervention costs

Staffing
Hrly rate 

Category (including on costs)

Nursing (H grade)

Physio Senior 1 15.27 
(top scale)

Basic grade 10.4 
(mid scale)

Physio helper 6.48 
(mid scale)

Dietician Senior 1 14.08
Senior
(mid scale)

Occupational 14.26 
Therapist Senior 1 
Mid scale

Psychotherapist 18

Community Tutor 18

Secretarial (AC II) 6.0

Hospital transport Cost per trip 
3.0

Community Hall Hire

Replacement of equipment

Cost 
Training hrs Wkly hrs (pounds)

37.5 34000

24 12.0 9894

20 8 4534

20 6 2151

10 1.5 1239

10 20hrs/79wks 428

10 2 2052

20 3 2988

12 3744

Total 61030

Number 
550 approx 3300

740

2000

TOTAL 67070
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To obtain the average cost of providing the intervention for each patient the total cost of the 

intervention is divided by the number of patients attending the programme on an annual basis 

(67,070 / 150 patients). The cost of providing cardiac rehabilitation is therefore, 447 pounds 

per patient. So what were the benefits of investing 447 pounds per patient attending the 

cardiac rehabilitation programme as opposed to routine care? Well, the intervention cost led 

to the following resource savings and improved health status of patients:

• Decrease in hospital admissions - the estimated cost of providing patient care on an 

acute medical unit for 24 hours is currently 150 pounds. Therefore, if the total number 

of hospital admissions for each group (187 and 41) is multiplied by 150 this results in 

a cost for the control and experimental groups of 28,050 pounds and 6,150 pounds 

respectively. Resulting in a difference in favour of the experimental group of 21,900 

pounds.

• Improvement in health related quality of life - there are significant improvements in 

MLHF and EuroQol scores for patients in the experimental group at 24 weeks.

• Patient gain in health related quality of life years (QALY's)

• Improvement in functional status - patients in the control group made little change to 

NYHA class over 24 weeks, whereas patients in the experimental group improved to a 

significant level.

• Increase in distance walked - patients in the experimental group were able to walk 

further at 24 weeks than patients in the control group, thus enhancing their level of day 

to day activity.
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9 Serum ACE activity as a measure of compliance

Serum ACE levels in non captopril prescribed patients were available for 149 subjects. As is 

evident in Table 4.37, most (>87%) of the patients in whom serum ACE activity was 

measured have a value < 6.5 U/L at eight and 24 weeks. The proportions of patients with a 

serum ACE level between 6.5-12 U/L and > 12 u/L are small; sample groups show a 

maximum difference of 7% within these ACE levels (at 8 and 24 weeks).

At 8 weeks, four patients in the experimental group have a serum ACE > 12U/L (Table 4.38) 

however, since the medication was stopped prior to 24 weeks these patients are excluded from 

further analysis. One female patient in the control group (id 145C) has an elevated serum 

ACE at eight weeks (26.0 U/L) but not at 24 weeks (3.5 U/L). Conversely, one male and one 

female patient in the control group (id 94C and 156C respectively) has a serum ACE level 

between 6.5 U/L and 12.0 U/L at 8 weeks, and an elevated level at 24 weeks. A serum ACE > 

12 U/L at eight and 24 weeks is evident in seven male patients, of whom three are in the 

experimental group and four in the control group. Thus of the 144 patients prescribed an ACE 

inhibitor (excluding captopril) over 24 weeks, 7 (5%) are identified as having a serum ACE > 

12 U/L (range 13.2 U/L - 46.2 U/L); indicative of a 75% positive predictive value of < 85%, 

and a 91% positive predictive value of < 100% adherence.
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Table 4.37 Serum ACE activity at 8 and 24 weeks

Control

ACE activity
(U/L)

<6.5

6.5-12

>12

8 weeks
(n = 79)

87%

5%

8%

24 weeks
(n = 78)

91%

1%

8%

Experimental
8 weeks
(n = 70)

87%

3%

10%

24 weeks
(n = 66)

89%

8%

3%

Table 4.38 Patients (n = 14) with serum ACE activity > 12 u/L

Id Geafaf ACE activity (U/L) ACE activity (U/L)
Sweeks 24weeks

4E
5 IE
94C
108C
121E
138E
145C
152E
156C
164E
166C
171C
190C
191E

m
m
f

m
m
m
f
f

m
m
m
m
m
f

23.1
32.7
7.9

29.6
46.2
32.0
26.0
23.3
6.8

23.7
20.2
40.1
43.0
32.3

31.2*
_

13.2
28.8*

.
40.5*
3.5
-

14.2
25.8*
16.1*
41.2*
41.0*

~

<6.5U/L = 81% positive predictive value of >85% adherence 
6.5 - 12U/L = 50% have <85% adherence

50% have >85% adherence 
* >12U/L = 75% positive predictive value of <85% adherence

91% positive predictive value of <100% adherence
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10 Psychosocial counselling in the experimental group

A total of 35 (41%) patients in the experimental group were seen on an individual basis by the 

psychotherapist, for an average of between two and four sessions during the first eight weeks 

of the intervention, as a consequence of scoring >15 in the emotional component of the 

MLHF at baseline. Of the 85 patients in the experimental group, 16 patients (19%) were 

referred to the psychotherapist at baseline. At eight weeks, four of the 16 patients continued to 

score >15, although this reduced to one patient by 24 weeks. In contrast, 13 of the 23 patients 

(24%) in the control group (n = 94) who scored >15 at baseline continued to do so throughout 

the study.

21 (25%) patients identified problems with sexual functioning on the MLHF, 15 at baseline 

and a further six at eight weeks. All these patients received sex therapy: one female and four 

males had performance anxiety, and 13 male patients and three male partners of patients were 

treated for erectile dysfunction. As regards specific therapy, three patients were prescribed 

Viagra and four were prescribed vacuum devices. All patients reported an initial successful 

outcome.
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11 Patient rating of programme components

At 24 weeks, 85 patients completed the 'Rating of Programme Components' questionnaire, 

thus giving some indication as to their perception of the usefulness of seven separate aspects 

of the intervention. Just over half (57%) of the patients indicated that if the opportunity arose 

to redesign the programme, they would leave all the components in their current form. The 

remaining patients recorded that they would remove one or more components: 20 patients 

(23%) indicated that they would remove one component, 10 patients would remove two 

components and five patients would remove three components. One patient found five 

components unnecessary, leaving only appointments with the nurse and cardiologist. Table 

4.39, shows that one-fifth of patients would leave out sessions with the psychotherapist, 

however, only two of these patients saw the psychotherapist on an individual basis, the 

remaining patients attended group sessions. All patients saw the dietician for individual 

advice, and almost one-fifth recorded that this should not be repeated in a future programme. 

A slightly smaller proportion of patients do not wish stress mangement and relaxation therapy 

to be included. Although just over 10% of patients would not include a community exercise 

class, several commented that there should be two community exercise classes per week. 

Small numbers of patients would leave out the cardiologist and the hospital exercise 

programme.
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Table 4.39 Patient rating of programme components

Experimental group (n = 85)

psychotherapist (relationship/sexual issues)

Unnecessary components

dietetic advice

occupational therapy (stress management and 
relaxation)

exercise sessions in the community 

cardiologist appointment 

exercise sessions in the hospital 

specialist nurse advice and support

18 (20.9%) 

16(18.6%) 

15 (17.4%)

9(10.5%) 

7(8.1%) 

4 (4.7%) 

0
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The purpose of the following next sections is to identify the characteristics of patients who 

showed particular benefit or lack of benefit from the intervention.

12 Functional change within NYHA classes at 24 weeks

This section gives a general picture of the impact of the intervention on patient's functional 

change and an in-depth analysis of the patient groups that deteriorated or improved. The 

NYHA classes provide a comparative basis for rating functional performance through the 6 

min walk test. Because functional change may be affected by psychosocial factors such as 

social interaction and anxiety/depression, health related quality of life measures are also used.

Patients in the experimental group are investigated to identify characteristics that are 

associated with:

• no change in NYHA class ( n = 44) or

• an improvement in NYHA status by one class (n = 35)

Patients are also investigated to identify characteristics associated with a deterioration or 

improvement in NYHA status. As numbers in the latter two groups are small, patients in the 

control group are included.

• deterioration in NYHA status II to III (3E, 8C)

• improvement in NYHA status by two classes NYHA III to I (3E, 1C)
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n_\ Patients showing no change (NYHA 0) or an improvement by one class (NYHA+1) 

Baseline characteristics of the two patient groups are compared in Table 4.40. More patients 

in the no change group are recruited from OPD and fewer from the ward than patients who 

improve in NYHA class. The proportion of patients with a moderate level of left ventricular 

systolic dysfunction is higher for the 'no change' group (61.4% vs. 42.9%). Conversely 

patients that improve NYHA status have more severe left ventricular systolic dysfunction 

(42.9% vs. 25.0%) at baseline. Fewer patients in the no change category have two or more co- 

morbidities (34.3% vs. 53.2%). Differences in other patient characteristics are unremarkable.

Within the two NYHA groups, baseline and 24-week improvements in mean scores (Table 

4.41) for MLHF are in agreement with their classification scores; the NYHA +1 group shows 

the most beneficial change. Patients in the NYHA+1 group also attain higher EuroQol-vas 

scores. Meters walked reaches a significant level (p<0.05) at 24 weeks for patients who keep 

the same NYHA status, although for patients who improve status the improvement is greater 

and more significant (p<0.001). This improvement is due in part to poorer baseline values in 

the NYHA+1 group that reflects their more severe heart and co-morbidity problems.
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Table 4.41 Within group changes for health related quality of life scores and meters 
walked

MLHF total score
mean
std.deviation

MLHF physical
score
mean
std.deviation

MLHF emotional
score
mean
std.deviation

EuroQol
mean
std.deviation

EuroQoI-vas
mean
std.deviation

6 min walking test
mean
std.deviation

NYHA

Baseline

40.1
21.6

21.1
10.6

8.3
6.7

0.64
0.24

59.7
16.3

281.8
92.6

0 (n = 44)

24 weeks

24.5 •'
17.2

13.1**
9.2

4.2"
4.3

0.77**
0.13

68.3**
17.1

309.3*
101.5

NYHA+1

Baseline

42.9
26.1

22.4
12.2

9.2
7.5

0.70
0.21

60.1
19.3

262.4
109.6

(n = 35)

24 weeks

21.5**
15.5

12.3**
8.3

4.2"
4.3

0.78*
0.17

73.0***
15.5

335.1"
99.8

Significant differences between baseline and 24 week mean scores within NYHA 0 and NYHA I 
groups (*p<0.05, ** p<0.01, *"p<0.001; paired t-test, two tailed)
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When a value of 20% is applied as a level of clinical and/or functional change (Table 4.42) 

the following consistent differences are observed. A higher proportion of patients in the 

NYHA+1 class show clinical/functional improvement, and a smaller proportion show 

deterioration, in MLHF, EuroQol, EuroQol-vas, meters walked, Borg RPE test and post test 

scores. Fewer NYHA+1 group patients are classed as obese at 24 weeks. Both groups have a 

total of four hospital admissions. Four patients from the group that improves on NYHA status 

spend a total of 30 days in hospital, whereas three patients that stay within the same class 

spend six days in hospital and one of these is admitted twice. These admission rates must 

reflect the more severe heart status of the NYHA+1 group rather than the health gains made 

during the rehabiliation programme.

To summarise: study patients showing an improvement in NYHA status have more severe LV 

dysfunction, more co-morbidity and fewer are recruited from the community. They show 

more improvement in the walk-test and health related quality of life scores, although this 

improvement did not equate to less time spent in hospital for heart problems.
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j2_2 Patients showing deterioration in NYHA status II - in

As identified in Table 4.43, the majority of the 11 patients who lose NYHA status are in the 

control group (n = 8). Patients recruited from all sources (66 - 82 years) show an even 

distribution of age and gender. The predominant aetiology is coronary heart disease and most 

patients have at least moderate left ventricular systolic dysfunction. Patients with two or more 

co-morbidities tend to be diabetic and/or obese. Only one patient (id 79E) continued to smoke 

at the end of the intervention.

MLHF and EuroQol scores are only consistent for two patients, one who shows a benefit and 

the other a deterioration. At baseline, only six patients achieve more than the mean walking 

distance of the sample population (262 meters). Distance walked remains the same at 24 

weeks for the five obese patients and the patient (id 183C) whose weight increases by five 

kilo in six-months. All patients show no change or an increase in effort in Borg RPE test 

scores and the majority (n = 8), show no change in Borg RPE post test scores. Nearly half of 

this group, which includes five obese patients at baseline, shows an increase in BMI at 8 

weeks.

The three patients hospitalised in the six-month period have multiple admissions and show a 

poorer MLHF total score at 24 weeks. This group includes the only patient to increase upon 

distance walked at baseline.
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To summarise: the majority of study patients who deteriorate in NYHA class have coronary 

artery disease and moderate or severe heart failure; a fairly high proportion have diabetes 

(36%) and obesity (50%). Only one of the 11 patients shows consistent improvement in health 

related quality of life measures. Baseline walking distance does not increase over 24 weeks, 

and yet Borg RPE test scores reflect increased effort to maintain the same status.

J2.3 Patients who improve in NYHA status from III -1

Only one of the four patients who gained NYHA status from I - in is in the control group 

(Table 4.44). Three patients, age range 65 - 80 years, are recruited from the out patient 

department. Aetiology is variable and all patients have moderate or severe LV systolic 

dysfunction. One patient has two co-morbidities and is obese. None of the patients are 

diabetic or smokers. At baseline all patients walk more than the mean (262 meters) walking 

distance of the sample population. Three patients improve by more than 20% in health related 

quality of life scores at 24 weeks. The patient with the highest BMI (id 126C) does less well 

as regards MLHF total and EuroQol scores, meters walked and the Borg RPE scale.

To summarise: despite moderate/severe heart failure these four patients are fairly well off as 

regards co-morbidity and risk factors. They also show good baseline walking distance, good 

health related quality of life scores and low hospital admission rates at 24 weeks.
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13 Association between NYHA class, 6 min walk test and health related quality of life 
scores

Correlation analysis was undertaken, to investigate baseline and 24 week measures as 

predictors of intervention change in patient's functional status and health related quality of 

life. Strong correlation coefficients between different measures may suggest a degree of 

redundancy, giving scope for reducing the number of tests needed to assess the rehabilitation 

programme. Baseline indicators for predicting prospective changes in heart failure patients are 

urgently needed.

13.1 Association between baseline and 24 week measures

As shown in Table 4.45, the outcome measure with the strongest correlation coefficient is 

meters walked (control group r = 0.86). The physical component of the MLHF is subject to 

less change between baseline and 24 weeks than the emotional component. Coefficients for 

EuroQol-vas and EuroQol are similar and show moderate correlations for all groups. All 

correlations show a high a level of significance but they are predominantly weaker for the 

experimental group. This is an expression of beneficial change for the experimental group at 

24 weeks and is most evident for the MLHF emotional component.
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When compared to the experimental group, correlation coefficients between meters walked 

and MLHF scores at baseline are slightly stronger for the control group (Table 4.46). For both 

groups the highest and weakest correlations are with the physical and emotional components 

of the MLHF respectively. At 24 weeks MLHF correlation coefficients increase to a greater 

degree for the control group, especially for the physical component (-0.64). At baseline 

correlation coefficients for EuroQol are similar for both groups, whereas those for EuroQol- 

vas are weaker for the control group. Unlike the EuroQol measure, EuroQol-vas does not 

reflect the distances walked in the female groups (see Tables 4.7 and 4.10). At 24 weeks, 

correlation coefficients for EuroQol and EuroQol-vas scores increase but not for the EuroQol 

measure of the experimental group. At 24 weeks, distance walked and health related quality 

of life measures in the control group, are characterised by little change in baseline values. In 

the experimental group, however, there is considerable change from baseline in both measures 

(see Tables 4.25 and 4.34), which is reflected in small but inverse changes in EuroQol and 

EuroQol-vas correlation coefficients.

To summarise: for the control group at 24 weeks, there is a marked increase in the strength of 

correlation coefficients for meters walked versus health related quality of life measures, apart 

from the MLHF emotional component. At 24 weeks, the association between meters walked 

and health related quality of life scores for the experimental group makes less change from 

baseline. Baseline and 24 week changes in EuroQol-vas and MLHF physical correlation 

coefficients for the experimental group are identical, although inverse because of the MLHF 

scoring.

Part IV. Presentation of results 344



Table 4.45 Correlation coefficients for same measures at baseline and 24 weeks

MLHF 
total

control group 0.62 
(n=94)

experimental group 0.49 
(n=85)

sample population 0.56 
(n=179)

MLHF MLHF EuroQol- EuroQol Meters 
physical emotional vas walked

0.66 0.62 0.47 0.49 0.86

0.54 0.33 0.49 0.47 0.72

0.60 0.50 0.48 0.48 0.79

All correlations are significant at the p<0.01 level (Spearman rho; two-tailed)

Table 4.46 Association between meters walked and health related quality of life 
measures at baseline and 24 weeks

\

control group
(n=94) 
baseline

24 weeks

experimental group
(n=85) 
baseline

24 weeks

MLHF 
total

-0.43

-0.55

-0.38

-0.43

MLHF 
physical

-0.49

-0.64

-0.41

-0.46

MLHF 
emotional

-0.36

-0.38

-0.28*

-0.33

EuroQol- 
vas

0.26*

0.37

0.41

0.46

EuroQol

0.44

0.63

0.46

0.43

All correlation tests are significant at the p<0.01 level for all measures apart from * p<0.05, 
(Spearman rho; two-tailed)
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j3.2 Predictors of intervention change in patient's functional status and health related quality 
ofJife

The largest NYHA change groups (no change and an improvement by one class) have been 

used for comparison. As shown in Table 4.47, correlations between meters walked and health 

related quality of life measures for patients in the control group who remained within NYHA 

III status are compared with those of patients in the experimental group who improved from 

NYHA in to n at 24 weeks. The baseline correlation coefficients for the NYHA no change 

group, are about moderate for all measures. At 24 weeks, all the MLHF correlations for this 

group increase and are significant, whereas EuroQol and EuroQol-vas coefficients decrease 

slightly from baseline. In contrast, coefficients for the experimental patients in the group that 

improves on NYHA status show little or no association between meters walked and health 

related quality of life measures at baseline. At 24 weeks, however, most correlation 

coefficients increase, although only the MLHF physical scores and EuroQol-vas reach a 

significant level.

These test results show the homogeneous nature of the NYHA no change group at baseline, 

which increases at 24 weeks when observed by MLHF. In contrast baseline values for the 

NYHA change group demonstrates considerable heterogeneity within that group which 

decreases considerably in response to rehabilitation, providing the highest correlation 

coefficient for EuroQol-vas.
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Table 4.47 Association between meters walked and health related quality of life measures at 
baseline and 24 weeks, for patients who remain within or improve from NYHA class ffl

NYHA III no change NYHA 
control group (n = 39) experimental

baseline 24 weeks baseline

MLHF -0.39 .0.45" 0.02 
total

MLHF -0.45" -0.57" 0.01 
physical

MLHF -0.30 .0.50" -0.08 
emotional

EuroQol- 0.28 0.22 0.24
vas

EuroQol 0.57" 0.54" 0.18

III -II 
group (n = 26) 

24 weeks

-0.33

-0.45*

-0.19

0.58"

0.35

Correlations are significant at the * p<0.05, "p<0.01 level, (Spearman rho; two-tailed)
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At baseline, correlation coefficients for control group patients who remain within NYHA II 

class are weak for all measures (Table 4.48). Coefficients for the experimental group are 

stronger and reach a moderate level for EuroQol-vas and EuroQol. At 24 weeks, MLHF 

coefficients for the control group remain weak but reach a level of significance for EuroQol. 

The effect of the rehabilitation programme on the experimental group is reflected in a 

weakening in the level of association between meters walked and health related quality of life 

at 24 weeks.

The four NYHA change groups show distinctive patterns, in respect of correlation coefficients 

describing the association between meters walked and health related quality of life measures 

at baseline and 24 weeks. Patients with the most severe heart condition, in the NYHA ITI no 

change control group, show much stronger correlation coefficients at baseline than the NYHA 

II no change control group, and these strengthen at 24 weeks. The NYHA no change control 

group is characterized by a slight strengthening of most coefficients at 24 weeks, particularly 

for EuroQol. The NYHA II no change experimental group, a group that is less likely to be 

responsive to rehabilitation than the NYHA II no change control group, is characterized by 

fairly strong baseline coefficients but these weaken at 24 weeks. In contrast, the 

responsiveness NYHA IH-n group is characterized by the weakest coefficients at baseline and 

the most dramatic strengthening of these coefficients at 24 weeks.
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Table 4.49 summarises the 24 week changes in the correlation coefficients for health related 

quality of life and meters walked. Most measures show little change in coefficient values, 

over this period, for groups that do not change class and stronger coefficients for the group 

that improved. Only the NYHAII no change experimental group shows a weakening in the 

association between meters walked and all measures at 24 weeks. Only the NYHA HI - E 

experimental group shows a strengthening in the association between meters walked and 

EuroQol-vas. The best indicators of positive change in the experimental group are EuroQol- 

vas and MLHF physical measures. The emotional scale of the MLHF is most useful for the 

NYHA HI no change group that is characterised by poor emotional scores and distance 

walked (mean baseline score of 195 meters walked as opposed to 262 meters for the sample 

population and a mean MLHF emotional score of 11.4 as opposed to 8.9 for the sample 

population).
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Table 4.48 Association between meters walked and health related quality of life 
measures at baseline and 24 weeks, for patients who remain within NYHA class

NYHA II no change NYHA II no change 
control group (n = 37) experimental group (n = 34) 

baseline 24 weeks baseline 24 weeks

MLHF -0.09 
total

MLHF -0.11 
physical

MLHF -0.01 
emotional

EuroQol- 0.20
vas

EuroQol 0.28

-0.14 -0.34* -0.15

-0.23 -0.27 -0.13

0.10 -0.19 -0.23

0.20 0.38 0.27

0.37* 0.28 0.27

Correlations are significant at the * p<0.05 level, (Spearman rho; two-tailed)

Table 4.49 Summary table of baseline directional 24 week changes in health related 
quality of life and meters walked

MLHF
total

MLHF
physical

MLHF
emotional

EuroQol-vas

EuroQol

NYHAIH NYHA II NYHAH 
control group control group experimental group

-0.16 -0.05 +0.19

-0.12 -0.12 +0.14

-0.20 -0.09 -0.04

-0.06 0.00 -0.11

-0.03 0.11 -0.01

NYHA III - H
experimental group

-0.31

-0.44

-0.11

0.34

0.17
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ANOVA was used to evaluate the suitability of health related quality of life measures and the 

6 min walk test to monitor patient improvement, by comparing differences in mean scores for 

NYHA classes H (n = 77), and III (n = 44) and NYHA change groups IH->n (n = 34), and II- 

>I (n = 10) at 24 weeks.

As shown in Table 4.50, differences in NYHA class at 24 weeks were significant overall 

(p<0.001). When mean scores are analysed for NYHA group changes, the MLHF emotional 

component is not-significant and overall significance is at a lower level for all measures, apart 

from Euro-vas (p<0.001), and the overall significance is at a lower level.

To summarise: it appears that for patients in NYHA III and II the association between meters 

walked and health related quality of life is diverse and to some extent reflects their differing 

levels of co-morbidity and health status. EuroQol-vas and MLHF physical are the best 

measures of no change in NYHA II and III classes, and of improvement in NYHA class (III- 

>II) over six months. The lack of significance for the emotional component of the MLHF at 

24 weeks is to be expected, for NYHA class is predominantly affected by physical 

functioning. The results do, however emphasise the suitability of EuroQol-vas for patient use 

in this respect. For when patients are asked to rate how good or bad their health state is, 

physical well-being appears to take precedence over emotional well-being.
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Table 4.50 Health related quality of life and walk test scores within NYHA classes and 
NYHA change groups at 24 weeks

NYHA class 
F ratio

NYHA class 
p value

NYHA change 
F ratio

NYHA change 
p value

MLHF total

MLHF 
physical

MLHF 
emotional

EuroQol-vas 

EuroQol

6minwalk 
test

41.3

45.3

26.2

24.0

23.2

44.7

<0.001 

<0.001

<0.001

<0.001 

<0.001 

<0.001

3.8

3.9

2.1

8.5 

3.1

4.5

<0.05 

<0.05

as

<0.001 

<0.05 

<0.01
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jljJNYHA change groups and selected baseline outcome measures 

Multivariate analysis was undertaken to assess whether there are significant differences 

between NYHA change groups (NYHA 0 - no change, NYHA +1 - improvement in one 

class) in terms of health related quality of life, distance walked and uric acid at baseline 

(Table 4.51). There are no significant differences in mean scores for NYHA change groups, 

so these outcome measures are not useful for predicting NYHA class changes.

Table 4.51 NYHA change groups and selected baseline outcome measures

MLHF total

EuroQol-vas

EuroQol

6 min walk test

BMI

Uric acid

NYHA change

0 (n = 1 19)
+1 (n = 43)
total (n = 162)

0
+1
total

0
+1
total

0
+1
total

0
+1
total

0
+1
total

mean score

43.9
44.2
44.0

58.0
60.7
59.0

0.63
0.68
0.65

262.2
264.3
262.7

28.4
28.0
28.3

42.5
42.2
42.4

+/-SD

22.9
25.2
23.4

17.1
19.7
18.0

0.22
0.21
0.22

109.2
107.1
108.3

4.5
4.9
4.6

12.3
10.4
11.8
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14 Changes in clinical parameters

As identified in the analysis of routine biochemical markers at 24 weeks (section 7.1), an 

upward trend in urea and creatinine is noted for the control and experimental groups. In the 

following analysis, changes in serum urea, creatinine and uric acid values are examined with 

respect to the variables of aetiology, LV systolic dysfunction, obesity, diabetes and 

hyperlipidemia.

14.1 Cardiac dysfunction, risk factors and biochemical markers

As shown in Table 4.52, heart failure patients with an aetiology of chronic hypertension have 

higher values of urea, creatinine and uric acid both at baseline and 24 weeks. The lowest 

values are exhibited by patients with an aetiology of myopathy, who also have the least 

skewed distribution for creatinine, when mean and median values are compared. As regards 

LV dysfunction, the more severe the dysfunction, the higher are the biochemical markers. 

Across all groups of aetiology and LV dysfunction, there is an upward trend in urea and 

creatinine values over 24 weeks. Within group changes in creatinine reach significant levels 

for patients with an aetiology of coronary heart disease (p<0.001), and those with moderate 

(p<0.001) or severe LV dysfunction (p<0.05). Uric acid values show a slight reduction except 

in those patients with myopathy or moderate LV dysfunction.
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Table 4.52 Serum urea, creatinine and uric acid in patients with different aetiology 
LV dysfunction

Aetiology LV dysfunction
hypertension myopathy mild moderate severe

(n = 27) (n = 9) (n = 29) (n = 83) (n = 67)
heart disease 

(n = 139)

urea (mmol/L) 
baseline/24 weeks 
mean 8.6/9.1

std. 4.0/4.5
deviation
change +0.05

creatinine (micromol/L)
baseline/24 weeks
mean 119/127

std. 33.0/39.0
deviation
change +8.0"

uric acid (mmol/L)
baseline/24 weeks
mean 43.3/42.0

std. 12.7/11.8
deviation
change -3.7

9.5/9.8

4.0/3.4

+0.3

6.7/7.8

2.8/2.5

+1.1

8.6/8.7

3.6/3.9

+0.1

8.0/8.5

3.6/3.6

+0.5

9.3/10.0

4.4/5.0

+0.7

129/133 104/104 119/124 116/125 123/129

37.1/45.0 19.1/10.1 39.0/48.1 29.0/8.7 34.0/37.3

+4.0 0 +5.0 +9.0** +6.0*

45.2/44.0 34.2/37.3 43.0/40.0 41.2/41.7 44.6/43.4

11.2/10.3 6.0/8.6 15.1/12.0 11.2/11.8 12.3/10.8

-1.2 +3.1 -3.0 +0.5 -1.2

Significant test within group differences by Wilcoxon signed-rank test (two-tailed) *p<0.05, **p<0.001
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Patients within the obesity, diabetes and hyperlipidemia groups (Table 4.53), show a 

significant rise in creatinine values over 24 weeks. Patients with diabetes have the highest 

values of urea and creatinine at baseline and 24 weeks, which is not explained by 

hypertensive aetiology. Not shown in table format, urea and creatinine levels show significant 

correlation (0.79, p<0.01) at baseline but less so with uric acid (0.39 - 0.40). The correlation 

coefficients for urea and creatinine levels versus BMI are poor (0.04) but better for uric acid 

(0.21, pO.Ol, at baseline). It seems likely that urea and creatinine are mainly indicators of 

renal function that deteriorated during rehabilitation. Uric acid shows a different profile in 

both control and experimental groups demonstrate a 24 week reduction in apart from those 

patients with hyperlipidemia.

From the analysis undertaken so far, it may be summised that patients with an aetiology of 

chronic hypertension and severe LV dysfunction combined with diabetes, will exhibit high 

values of urea and creatinine at baseline and 24 weeks compared with other sub-groups. 

However, as no patients in the sample population exist with this combination of clinical 

attributes, this cannot be explored. There are, nonetheless, patients with the following 

combinations: diabetes and severe LV dysfunction (n = 15), chronic hypertension and severe 

LV dysfunction (n = 9) (Table 4.54). When baseline and 24-week values of urea, creatinine 

and uric acid are compared to values in the previous sub-groups (Tables 4.52 and 4.53), it is 

observed that patients with diabetes and severe LV dysfunction have higher levels of urea at 

24 weeks. Although there is a significant rise in the level of creatinine (p<0.05), the values are 

no higher than those exhibited by the hypertensive group. Interestingly, patients with severe
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LV dysfunction and hypertension are the only group to show a reduction in creatinine at 24 
weeks but they exhibit the highest baseline value.

To summarise: the highest urea and creatinine values are found in patients with severe LV 
dysfunction and/or diabetes. Patients with myopathy aetiology have the lowest values of urea, 
creatinine and uric acid. Uric acid values show a 24 week increase with hyperlipidemia and 
myopathy aetiology. As all patients with an aetiolgy of myopathy have hyperlipidemia it 
cannot be concluded that the high uric acid levels in these patients are attributable to aetiology 
alone.
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Table 4.53 Serum urea, creatinine and uric acid in patients with different risk factors

urea (ramol/L)
baseline/24 weeks
mean
std. deviation
change
creatinine (micromol/L
baseline/24 weeks
mean
std. deviation
change
uric acid
(mmol/L
baseline/24 weeks
mean
std. deviation
change

Obesity 
(n = 100)

9.0/9.4
4.3/4.7
+0.4

122/128
34.5/40.5

+6.0"

45.4/43.8
13.5/12.8

-1.6

Diabetes 
(n = 35)

10.6/10.3
4.8/5.3

-0.3

130/138
42.7/60.0

+8.0*

45.4/38.9
15.0/13.5

-6.5

Hyperlipidemia 
(n = 55)

8.9/9.7
4.1/4.4
+0.8

120/131
37.3/49.0+11.0***

41.7/43.6
12.6/11.9

+1.9

Table 4.54 Serum urea, creatinine and uric acid in patients with severe LV 
______dysfunction and hypertension/diabetes

Severe LV dysfunction + 
hypertension

Severe LV dysfunction + 
diabetes

urea (mmol/L)
baseline/24 weeks
mean
std. deviation
change
creatinine (micromol/L
baseline/24 weeks

9.6/9.4
3.7/2.2

-0.2

10.2/11.7
4.6/5.7
+1.5

mean
std. deviation
change
uric acid (mmol/L
baseline/24 weeks
mean
std. deviation
change

136/129
36.7/28.4

-7.0

42.5/39.5
12.2/8.9

-3.0

124/134
39.5/40.8

+10.0*

42.8/41.3
10.9/9.9

-1.5
Significant test within group differences using Wilcoxon signed-rank test (two-tailed) *p<0.05, 
" p<0.001
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15 Does rehabilitation make a difference to patients with different health related quality 
of life scores at baseline?

To evaluate whether rehabilitation improves patients at both ends of the health related quality 

of life spectrum, 5% of patients with the best and worst health related quality of life scores at 

baseline are selected from the experimental group for comparison. The ranges for best and 

poor health related quality of life scores are as follows: best - MLHF total 4-13, EuroQol 69- 

100, EuroQol-vas 60-100; poorest - MLHF total 62-98, EuroQol -0.2-62, EuroQol-vas 10-50. 

As an indicator of improvement over 24 weeks, a value of 20% has been applied to functional 

and health related quality of life scores.

Table 4.55, shows that the patients with the poorest baseline health related quality of life 

scores are also worse off in terms of meters walked and BMI. Patients with best health 

related quality of life scores at baseline, show less improvement in scores and improvement 

in NYHA class. In contrast, patients with poor health related quality of life scores at baseline 

make an overall improvement in the majority of measures (Table 4.56). BMI remains stable 

for both groups. Although admission to hospital only affects one patient in each group, the 

patient with poor health related quality of life scores at baseline is only admitted once.

To summarise: patients with a range of health related quality of life scores at baseline have 

the capacity to improve on the rehabilitation programme. However, patients who make the 

greatest overall improvement at 24 weeks are those with poor health related quality of 

life/functional scores at baseline.

Part IV. Presentation of results 359



T
ab

le
 4

.5
5 

C
ha

ng
es

 in
 d

ep
en

de
nt

 v
ar

ia
bl

es
 o

f p
at

ie
nt

s 
w

ith
 th

e 
be

st
 h

ea
lth

 r
el

at
ed

 q
ua

lit
y 

of
 li

fe
 sc

or
es

 a
t b

as
el

in
e

Ex
pe

ri
m

en
ta

l
gr

ou
p

id
/g

en
de

r
35

m
92

m
12

0m
79

 f
15

7 
f

17
4 

f

N
Y

H
A

ba
se

lin
e 

24
 w

ks

II II 
t

II 
t

II 
|

III
 

t
II

Ta
bl

e 4
.5

6 
Ch

an
ge

s 
in

 d
ep

en
de

nt
Ex

pe
ri

m
en

ta
l

gr
ou

p
id

/g
en

de
r

13
m

48
m

49
m

52
m

10
6m

18
 f

N
Y

H
A

ba
se

lin
e 

24
 w

ks

II III
 

t
II III

 
t

III III

M
LH

F
to

ta
l . - - t t -

va
ria

bl
es

M
LH

F
to

ta
l t t t t t -

Eu
ro

Q
ol

. . . . - -

of
 p

at
ien

ts
Eu

ro
Q

ol

t t t - t t

Eu
ro

Q
ol

-
va

s _ . . t t -

M
et

er
s w

al
ke

d
ba

se
lin

e 
ch

an
ge

24
0

40
0 

t
49

0
26

9 
t

40
0

33
0

Bo
rg

 R
PE

BM
I

te
st

 
po

st
 te

st

. - - 1 
t 

•^ 
I

- -

wi
th

 th
e p

oo
re

st 
he

al
th

 r
ela

te
d 

qu
al

ity
 o

f l
ife

 sc
or

es
Eu

ro
Q

ol
-

va
s t t t t . t

M
et

er
s w

al
ke

d
ba

se
lin

e 
ch

an
ge

29
0 

t
28

0 
t

17
0

13
0 

t
80 18

0 
t

Bo
rg

 R
PE

te
st

 
po

st
 te

st

t
t

t
t

t
-

31 29 25 23 24 21

A
dm

iss
io

ns
n(

da
ys

)

0 0 0 2(
5) 0 0

at
 b

as
eli

ne
BM

I

28 22 32 24 34 26

A
dm

iss
io

ns
n(

da
ys

)

- - - K
D - -

20
%

 w
or

se
, t

20
%

 be
tte

r 
* i

nc
re

as
e 

in
 B

M
I m

 -
 m

ale
, f

 - 
fe

m
ale

Pa
rt 

IV
. P

res
en

tat
ion

 o
f r

es
ult

s
36

0



16 Primary end-point data of patients who refused to participate in the study

As indicated in the Methodology chapter (p 256), it has also been my intention to use the 

primary end-point data for comparison i.e. the mortality rate and number of hospital 

admissions from the 35 patients who refused to participate. This data provides comparative 

information on outcome measures from a group of patients completely unaffected by the 

study intervention.

As shown in Table 4.57, patients in the non-participant group, when compared to patients in 

the control and experimental groups, were considerably worse off in respect of fatalities and 

admissions. In comparison to the experimental group, proportional values for the non- 

participants are higher by approximately three to four fold at 24 weeks. Days in hospital for 

per group member are six times higher for the non-participants.
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Table 4.57 Basic end-point data at 24 weeks

Non participants 
(n = 35)

Control group 
(n = 94)

Experimental group 
(n = 85)

admissions
patients admitted

total admissions

10 
(28.5%)

17 
(48.5%)

19 
(20.2%)

33 
(35.1%)

9 
(10.5%)

11 
(12.9%)

mean days per 
admission

days in hospital

8.9

107

5.7

187

3.7

41

fatalities 7 
(20.0%)

4 
(4.2%)

5 
(5.8%)
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1 Introductory remarks

This chapter begins with a review of the analysis carried out in the previous section. The first 

aim of this analysis is to answer the study objectives (p 214). The second, to question the 

efficiency and need of a nurse led cardiac rehabilitation model of care for patients with heart 

failure. The results as presented, follow the natural progression of patients through the 

intervention and the conceptual framework upon which this cardiac rehabilitation study is 

based. The reasons for the selection of the individual elements for analysis and discussion are 

presented below.

An account of the high level of patient co-morbidity identified during the screening process 

why certain patients were unable to be included in this study is followed by a detailed 

description of the participants who failed to complete the intervention. This section gives 

insight into the level of co-morbidity, diagnostic issues, level of mortality, and patient reasons 

for attrition from this cardiac rehabilitation programme.

To ascertain the equivalence of the control and experimental groups and the representative 

nature of the sample population, indicators of both central tendency and dispersion were used 

on selected clinical and quality of life baseline variables. Initial analysis showed that there 

were gender differences in response to the cardiac rehabilitation programme; these were 

isolated and tested statistically.
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The conceptual framework for this study is based upon meeting the current problems in the 

health care of heart failure patients with appropriate and effective interventions. The 

enhancement of patient's health related quality of life, functional and clinical status, constitute 

the basic aims of a cardiac rehabilitation programme. Consequently, statistical analysis on the 

changes in patient dependent variables at baseline, 8, and 24 weeks was undertaken to meet 

the study objectives.

As a consequence of the disease process, or through a combination of aetiology and risk 

factors, patients with heart failure are prone to changes in renal function that can be further 

influenced by medication. An observed upward trend in urea and creatinine at 24 weeks 

instigated further analysis to identify which specific patient groups are more prone to renal 

dysfunction.

The detailed analysis of patient functional change within NYHA class, and evaluation of the 

association between NYHA classes, 6-minute walk test and health related quality of life 

scores, adds to the body of knowledge surrounding these issues, and enhances the findings 

from this study. Correlation analysis was used to measure the level of association between the 

aforementioned patient dependent variables; multivariate analysis of variance to measure 

association between NYHA change classes and selected dependent variables that may predict 

class change.
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It is beyond the scope of this study to undertake a full economic analysis of the difference in 

resource use between the two study groups. Nonetheless, the ability to be able to substantiate 

patient health gain, in terms of functional change and health related quality of life, against 

health care utilisation is of importance when assessing the value of a new intervention; and 

this is presented in some detail.

Patient compliance has an important impact on health care utilisation and the relevant findings 

are presented. The provision of psychosocial counselling varies throughout cardiac 

rehabilitation programmes and requires some standardization. The results from the patient 

audit, plus the rating of the individual programme components, may inform future programme 

design.

The analysis of patient change at 8 and 24 weeks revealed that those in the experimental 

group made an overall significant improvement in their health related quality of life scores. In 

determining which patients benefit the most from cardiac rehabilitation, it was of importance 

to evaluate whether rehabilitation improves patients from both ends of the quality of life 

spectrum.

Finally, the group of patients who refused to participate in the study may have been worse off 

by the very nature of the self-selection process. Primary end-point data from this group of 

patients, unaffected by the study intervention, is presented to provide basic comparative data
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for three groups who had no intervention, nurse led out patient clinic treatment or cardiac 

rehabilitation.

In the next section the study's findings for the control and experimental groups are discussed, 

and put into perspective in terms of previous rehabilitation studies. The chapter closes with a 

review of the implications for future practice and my recommendations for future research.

2 Patient screening and non-completion

Consistent with findings from previous epidemiological studies (Cowie et al 1999, Fox et al 

2000), the screening process identifies a high level of severe co-morbidity in elderly patients 

with heart failure. Screening also confirms the importance of diagnostic echocardiography; 

14% of patients presenting with clinical symptoms were found not to have heart failure based 

on a diagnosis of preserved systolic ejection fraction. Consideration must be given to the fact 

that those patients may have had diastolic dysfunction, a condition that is difficult to detect by 

echocardiography, and were therefore excluded from the study by diagnostic inaccuracy.

The patients entered into this study had stable heart failure. Consequently, the number of 

deaths (n = 9) during the six-month period reflects the lower end of the reported annual 

mortality of 10% - 50% (Sharpe and Doughty 1998). The most common cause of mortality for 

our patient group is sudden death, which is in agreement with the observation made by 

Gheoghiade et al (1997).
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Comparable to other heart failure studies (Cline et al 1998, Stewart et al 1999), only a small 

number of patients (n = 12) decided not to continue with the study. The majority of reasons 

for this were beyond their control i.e. the onset of severe co-morbidity; others related to 

feelings of anxiety over travel and exercise. The given reasons are typical for an elderly 

population with physical and psychological frailty. This small number of dropouts does not 

make the results any less generalisable to a clinical population.

3 Equivalence of the control and experimental groups

Here, findings from the assessment of baseline variables that could have influenced the 

outcome of the study are put into perspective.

The sample population as described by range and standard deviation in the majority of the 

baseline measures, including demographics, the Minnesota quality of life scores, the EuroQol- 

vas, and the 6 min walk test is equally heterogeneous in the control and experimental groups. 

The extent of patient heterogeneity in the majority of heart failure studies is not reported on; 

therefore, it is only possible to make limited comparisons. Rich et al (1995) however, report a 

high level of variability for selected clinical measures. Stewart et al (1999) also report a wide 

range and variability in MLHF total scores at baseline, which are equivalent to values in this 

study.

As stated in the Methodology section, the sources of recruitment were chosen to reflect the 

diversity of patients seeking healthcare and to ensure that the findings would be representative
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of a conventional cardiac rehabilitation programme. Among the female controls there is a 

slight under representation of recruits from GPs, and a slight over representation from the 

wards. This may raise some concern that patients recruited from the ward, when compared to 

those recruited from other areas, may be worse off in terms of health outcomes. It must be 

remembered, however, that a patient's medical condition had to be stable prior to 

randomisation. In reality, this meant that several patients were not considered for 

randomisation until several weeks after the initial contact. Nonetheless, as patients with heart 

failure have a one in three chance of being re-admitted within 12 months of their index 

admission (Halderman 1999), the concern that patients recruited from the ward are worse off 

especially in terms of hospitalisation, may be justified.

As randomisation took place after the collection of baseline data, there is no reason to suppose 

that external influences had an effect on the differences between groups in terms of meters 

walked. Although patients randomised to receive cardiac rehabilitation were better off in 

baseline mean distance walked (by 12 meters) this did not reach a level of significance.

Although forming only a small part of the baseline data, there are two main concerns relating 

to the significant differences between the female control and experimental groups in respect 

of degenerative bone disease, EuroQol-vas and MLHF scores. The first is that randomisation 

failed to work. The second is that differences at baseline between the female control and 

experimental groups, in respect of the above variables, may enhance the effects of the 

intervention.
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In undertaking the task of assessing the relationship between co-morbidity and quality of life, 

however, there is recognition that the categories relating to co-morbidity are only a measure 

of whether a condition itself is present, not a level of severity and the consequent impact on 

patient functioning. There is also an assumption as regards the sensitivity of the MLHF for 

detecting the influence of functional status on patient's health related quality of life (Rector 

and Conn 1992). The EuroQol-vas, however, has yet to be tested as regards its reliability and 

validity for elderly patients with heart failure. Nonetheless, boxplots for both the EuroQol-vas 

and the MLHF depict the female controls as a homogenous group, unlike the other sub 

groups.

It appears that a proportion of patients in the female control group sustained poor quality of 

life scores, for physical and emotional problems, as a result of their high level of co- 

morbidity. This, however, is not an unexpected finding because co-morbidity problems will 

naturally add to the functional disability of patients with heart failure, and the ability to 

perform day-to-day activities. Nonetheless, all the patients in the study were selected on the 

basis that they could, if required, safely perform an exercise programme. This indicates that 

none of these patients were severely compromised, as is also evident in their NYHA 

functional classification. It may be that the high level of emotional problems in this group of 

patients negatively affected their ability to overcome their co-morbidity and perform well 

functionally. It is apparent, therefore, that the findings in the female control group are 

attributable to complex physical and emotional interactions.
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In addressing the concern that randomisation failed to work, it is important to recognise that:

'Despite the fact that systematic biases do not operate in a properly drawn random sample 

there is no guarantee that the sample will be representative. Random selection does, however, 

guarantee that differences in the attributes of the sample and the population are purely a 

function of chance. The probability of selecting a markedly deviant sample is normally quite 

low and this probability decreases as the size of the sample increases.' (Polit and Hungler 

p.261, 1991).

Although a larger sample size may have better supported the sub-group analysis in this 

heterogeneous population, resource constraints were a limiting factor.

A recruitment drive from a specific area such as the medical wards during a certain time span, 

for example the winter months, may have increased the chance of referring patients with a 

high level of co-morbidity, thus enhancing the risk that randomisation may not be as effective. 

The female control patients who were within the bottom 15% of the MLHF domain were 

recruited into the study at various times and from different clinical areas, thus discounting the 

influence of external factors. It is likely, therefore, that the element of observed bias for the 

female control group is due to chance.

Due to a partial bias in favour of the intervention attributable to the female control group, it 

was deemed necessary to find ways of increasing confidence in the findings from the study.
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One option considered was to remove a proportion of the female control subjects from the 

analysis, thus having a more homogenous sample group in respect of co-morbidity and quality 

of life scores. To determine whether this would, in fact, have an effect on the statistical 

significance of certain outcome measures, five female controls in the bottom 15% of the 

MLHF domain were isolated from the 8 and 24-week quality of life scores and the 6 min walk 

test. No significant differences in these measures were detected.

As previously mentioned, all patients recruited into the study were deemed suitable and 

willing to take part in a cardiac rehabilitation programme, and were a true reflection of the 

clinical population under investigation. Based, therefore, on the premise of intention to treat, 

it was concluded that it was necessary to leave all female control patients in the study and 

analyse the gender sub-groups over the duration of the study period.

To summarise: the sample population is equally heterogeneous in the control and 

experimental groups and compares well to other study populations. Inclusion of the complete 

female control group, typical of heart failure patients with a high level of co-morbidity and 

poor quality of life, results in a true clinical reflection of the intervention and enhances our 

clinical knowledge of this cohort.
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4 The sample group as representative of the clinical population

To assess whether the sample group is representative of the heart failure population, this 

section considers the relevant findings of previous heart failure studies.

Evidence from studies in Europe suggest that the mean age of heart failure patients in the 

community is 75 years (Cowie et al 1999, Morgan 1999, Hood et al 2000), which is a great 

deal higher than that reported by Heiat et al (2002) in a systematic review of heart failure 

trials (mean age 61 years). As the mean age of the patients in this study is 71.8 years, it is a 

fair representation of the population that carries the burden of disease. In regard to gender 

distribution, the female representation in this study (34%), is lower than that reported for the 

general heart failure population (50%) (Cowie et al 1999). Several studies (eg, Rich et al 

1995, Stewart et al 1999, Blue et al 2001) also report on a female cohort of at least 50%. The 

National Office of Statistics for Wales (2001) also supports a proportional value of 50% for 

the female gender. However, in the current study, of the 493 patients that were screened 38% 

were female. This indicates that under representation of the female gender was present in the 

referral process. Perhaps, there was an element of gender bias in the referral of patients by 

doctors to the study. This view is supported by the fact that that in the U.K. only 24% of 

patients treated by cardiac rehabilitation are women (Bethell et al 2001). Without further 

enquiry the true reason for the gender bias remains unclear.

The certainty of identifying the primary aetiology of heart failure is difficult when the 

pathophysiology has several causes and aggravating factors. Nonetheless, in this study, 

coronary heart disease accounts for 77% of the cases of heart failure in the sample population,
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a finding that is consistent with several clinical trials (eg, SOLVD 1993, MERIT 1999, Packer 

et a 1999). The number of patients with a primary aetiology of chronic hypertension (15.5%) 

is similar to that reported by Cowie et al (2000) (14%). Unlike the Hillingdon study, however, 

valve dysfunction is not recognised here as a primary aetiology. The percentage of patients in 

this study with an unknown aetiology is much less, 4% as opposed to 34% in the Hillingdon 

study. This can be explained by the fact that many patients in this study had been treated for 

coronary heart disease for several years, and as a consequence had undergone invasive 

diagnostic procedures. It was possible, therefore, in establishing a primary aetiology to use 

objective evidence for clinical judgement in the majority of cases.

The proportions of patients with mild (16.5%), moderate (45.0%) or severe heart failure 

(38.5%) in this population sample are comparable with those reported by Blue et al (2001) 

(13.0%, 53.0%, 35.0% respectively). The study of Blue et al is the only other one to use this 

categorisation.

Despite the fact that the proportions of patients with specific co-morbidities' such as 

respiratory disease (33%), is a reflection of the health status of the local population, the 

proportions of patients with respiratory disease and atrial fibrillation (35%) are, nonetheless, 

comparable with findings from studies undertaken by Stewart et al 1999 (33% and 41% 

respectively) in Australia, and Blue et al 2001 in Scotland (22% and 30% respectively). 

However, there appears to be a disparity between heart failure studies, as to which medical 

problems require a co-morbid categorisation. Nonetheless, as previously mentioned, a
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decision on which conditions to include as co-morbid may be of little consequence, as they 

give no indication of the level of patient incapacity.

With a baseline median MLHF total score of 42, it appears that patients were slightly better 

off in their health related quality of life, in comparison with other studies. This finding can, 

however, be explained by study selection criteria and the reported correlation between MLHF 

and NYHA class. For example, studies undertaken by Stewart et al (1999) and Belardinelli et 

al (1999) included patients with NYHA class IV, and subsequently reported MLHF total 

median baseline scores of 62 and 52 respectively. Whereas, lower scores (median 47) were 

reported from a study that only included patients with NYHA class III (Rector et al 1992). It 

follows that if studies do not include patients with NYHA class IV and have a moderate 

proportion of NYHA class II patients, they will in comparison report lower MLHF total 

scores.

Because of design differences in studies, it is difficult to accurately compare the mean 

walking distance at baseline. For example Demers et al (2001), reported a mean distance 

walked of 381 meters for patients with stable heart failure (ejection fraction < 40%) whereas, 

Meyer et al (1996) reported a much smaller distance (232 meters) for patients with severe 

disease (ejection fraction < 22%). If age, gender, and NYHA class distribution in this study 

are compared against those previously mentioned the mean distance walked at baseline (262 

meters) seems reasonable for this patient cohort.
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In this study, degenerative bone and respiratory diseases are classed as co-morbid conditions, 

and hypertension and diabetes as risk factors for the purpose of evaluating the effects of 

cardiac rehabilitation. The proportion of patients with diabetes varies between 19% to 34% in 

reported studies (Rich et al 1995, Cline et al 1998, Jaarsma et al 1999, Stewart et al 1999, 

Blue et al 2001), and is a little higher than that found in the current study (18.5%). Apart from 

those studies reporting on the numbers of patients with conditions such as diabetes at baseline, 

there is no available evidence on the risk factor status of patients with heart failure. In this 

population sample, however, the key modifiable risk factors (Ornish and Hart 1999) proven to 

be associated with cardiovascular risk (hypertension, hyperlipidemia and smoking) are 

evident.

Although controversy surrounds the role of uric acid as an independent risk factor for heart 

disease, this is the first nurse-led heart failure study to report on uric acid changes. The wide 

range in uric acid values in the patient sample may be partly dependent on the fact that 

hyperuricemia runs in parallel with deranged renal function, a common problem for patients 

with heart failure (Ruilope and Garcia-Puig 2001). An increase in uric acid levels at 24 weeks 

differentiated patients with myopathy and hyperlipidemia. As the nine myopaths were also 

hyperlipidemic, changes in their uric acid levels may be attributed to their risk factor status 

rather than aetiology. Elevated mean values and wide ranging values for urea and creatinine 

are expected in this group of heart failure patients with differing aetiology/risk factors, and 

baseline findings compare well to reported findings of Jaarsma et al (1999), and Blue et al 

(2001).
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It was encouraging to note there was no bias in respect of pharmacological therapy between 

the groups, especially in respect of ACE inhibition at baseline. It is known that ACE 

inhibitors significantly reduce mortality and hospital admissions, independent of age, sex, and 

baseline use of diuretics, aspirin and beta-blockers (Flather et al 2000). Therefore, a 

medication bias in favour of either group may have had a positive effect on primary end-point 

data.

To summarise: consistent with recently reported studies on patients with heart failure, the 

studied population sample is a typically older cohort of patients with a high level of co- 

morbidity. Patients are better off in baseline quality of life scores when compared to those in 

other studies because of the selection criteria. There is, however, an under representation of 

female patients and no representation of ethnic groups, which limits the generalisability of the 

study. On the whole, this study sample is a fair representation of the clinical population we 

encounter.

5 Patient change in response to the intervention

Again, differences in study design and end-point data make it somewhat difficult to compare 

the extent of associated patient benefit in the current study with those of other heart failure 

studies. Nonetheless, to put the results into perspective they are discussed within the context 

of similar studies. An assessment of the intervention in terms of patient mortality, health
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related quality of life, functional change and clinical status are the primary study objectives, 

and will now be considered in that order.

There was little difference between the control (5.3%) and experimental groups (4.7%) in the 

proportion of patient deaths at 24 weeks. Appropriate treatment, in the form of optimization 

of pharmacotherapy, and specialist nurse management has been shown to be effective in 

reducing patient mortality (Blue et al 2001). The omission of this care may have led to the 

higher proportion of patient deaths in the non-participant group (20%), but without detailed 

evidence this supposition is open to speculation. The level of patient mortality features as a 

primary outcome measure in several heart failure studies, and is important as an indicator of 

patient morbidity within the selected population. Mortality in isolation, however, fails to 

address the question of whether the intervention being tested is effective at improving the 

daily lives of patients. Therefore, a therapy may be justified on the basis of symptomatic 

improvement alone, even if it is not life saving (Weintruab et al 2002). Hence, measures such 

as health related quality of life and functional performance have become increasingly valuable 

as end-points measures in cardiovascular research (Deaton et al 2001).

Patients attending cardiac rehabilitation attained a higher level of improvement in health 

related quality of life that was three times that of patients in the standard care group (p 295). 

This difference in improvement between the groups is likely to be of clinical significance. It 

demonstrates that cardiac rehabilitation has the greater potential to improve this important 

patient outcome. The strongest effect from cardiac rehabilitation on health related quality of 

life scores occurred in the first eight weeks, when patients were receiving the most intense
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phase of the intervention (education, exercise and counselling - Phase 3). Perhaps the 

enhanced level of social support for cardiac rehabilitation patients, from staff and other 

patients in the same group, produced the positive effect, particularly for male patients, on the 

MLHF emotional component score. This element of improvement was found to be 

particularly lacking for those patients receiving standard care. It is encouraging to note that 

despite the intervention being reduced to one community exercise class per week (Phase 4) 

for the last 16 weeks of the intervention, the improvement in health related quality of life was 

sustained. In comparison, Stewart et al (1999) reported that significant differences in MLFH 

total and SF-36 physical scores at three months, between community-based and usual care 

patients, depreciated at six months. The findings from the current study suggest, therefore, 

that cardiac rehabilitation may be more effective in the long-term at improving health related 

quality of life, as described by disease specific and utility measures, than a nurse led 

outpatient clinic or a community based management model. Cardiac rehabilitation may also 

be as effective as the multidisciplinary intervention of Rich et al (1995), in improving health 

related quality of life in the short-term; a suggestion that must be tempered by recognition of 

the use of different disease specific quality of life measures in those studies. Nonetheless, 

Belardinelli et al (1999) used the MLHF measure and found sustained significant 

improvements in health related quality of life up to 26 months after the end of moderate 

exercise training. This encouraging result cannot be assumed for the current study because of 

the relatively short-term follow-up period.

In agreement with Rector and Cohn (1992), who reported a high correlation for repeated 

baseline MLHF scores, the MLHF in the current study was found to be a reliable measure.
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Correlation coefficients between baseline and 24 week measures of the MLHF, for the sample 

population, were quite good for all components (total 0.56, physical 0.60, emotional 0.50). 

The MLHF was also found to be sensitive to patient change as a result of the intervention; 

evidenced by weaker correlations for all components of the MLHF at baseline and 24 weeks 

for the experimental group. The MLHF emotional component, however, demonstrated the 

strongest expression of beneficial change, a finding that has previously been discussed. Both 

sample groups gave the highest and weakest correlation coefficients between meters walked 

and MLHF physical and emotional components respectively, thus confirming the validity of 

the MLHF components.

Although the effect of exercise on improving quality of life for patients with heart failure has 

been demonstrated in several studies, it is also possible that the associated benefit of increased 

patient psychosocial support from cardiac rehabilitation further enhances health related 

quality of life. To emphasise this point, poor psychosocial adjustment to illness has correlated 

with reduced health related quality of life in other studies (Dracup et al 1992, Brecht et al 

1994, Bennet et al 1997).

Evangelista et al (2001) and Rhodes and Bowles (2002) suggest that there may be gender 

differences in terms of health related quality of life and psychosocial adjustment to heart 

failure; elderly females may exhibit better coping strategies. In the current study, although the 

outcome of coping strategy was not measured, there were gender differences in health related 

quality of life as measured by MLHF. Female patients receiving outpatient based care, lost
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their significant improvement in total and physical scores at 8 weeks and made no change in 

baseline emotional scores (p 298). Conversely for female patients receiving rehabilitation, 

there was a sustainable effect on physical and total MLHF scores that was greater at 24 weeks 

than for their male counterparts. As previously mentioned, however, the male gender 

appeared to attain more benefit emotionally from cardiac rehabilitation than the female 

gender. As other studies using the MLHF have failed to report on emotional and physical sub- 

scale scores, comparative information on gender differences is lacking. Both gender groups 

did equally well in their response measured by EuroQol and EuroQol-vas. This finding is 

indicative of a lack of sensitivity in utility quality of life measures for detecting subtle 

differences in the heart failure population. Although literature relating to emotional change for 

patients with heart failure is scarce, there is an emerging theme that a generic pattern of 

psychological distress can be predicted for specific patient groups.

Included in the objectives of this study is an assessment of the intervention on a range of 

measures designed to give a general picture of functional change: NYHA classification, 6- 

minute walk test and Borg RPE scale.

The concept of functional status facilitates our understanding of the impact of heart disease on 

the lives of patients. Hence, significant improvements in NYHA class, at eight and 24 weeks 

for patients receiving cardiac rehabilitation are clinically important. Nearly half (45%) of 

patients receiving cardiac rehabilitation improved upon their symptomatic status within the 

first eight weeks and patients continuing with the intervention, in the form of community
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classes, experienced a further beneficial change in symptoms. The improved MLHF scores in 

the female gender at 24 weeks, is evident in terms of NYHA status; 6/29 females move to 

NYHAI in comparison to 6/56 males. Although not statistically significant, the proportion of 

patient deterioration in NYHA status was also less, for patients receiving rehabilitation 

(3.5%), when compared to patients receiving standard care (8.5%). For both patient groups 

the level of deterioration appears small, although with little comparative information it is 

difficult to judge whether this finding is clinically significant. Overall, these results 

demonstrate the positive influence of cardiac rehabilitation on the daily lives of patients with 

symptoms of heart failure and a variety of psychosocial limitations.

At 24 weeks, patients attending cardiac rehabilitation improved significantly on their mean 

walking distance by 16%. This improvement was contributed to by both genders, almost 

equally. The majority of patients (92%) in the rehabilitation group consistently walked further 

at 24 weeks. This is equivalent to an improvement in functional performance, the 

consequence of which is an enhancement of daily activity. Currently there are no heart failure 

studies with which to compare this result. The 6-minute walk test offers a convenient, 

inexpensive clinical test of functional performance that is equivalent to that undertaken during 

normal activity (Lucas et al 1999). The distance covered may be influenced by several factors, 

however, and as previously described procedures were put in place to enhance the reliability 

of this test. It is acknowledged that the protocol of the American Association of 

Cardiovascular and Pulmonary Rehabilitation (Steele 1994) was not adhered to. Briefly, this 

protocol recommends that patients increase familiarity with the procedure by undertaking
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three tests; clinicians use the results from that producing the maximum distance walked. In the 

current study patients only performed one test at baseline, which as a consequence of 

unfamiliarity may have influenced distance walked. Motivation may be another factor 

affecting functional performance. The increased attention paid to patients receiving cardiac 

rehabilitation could possibly have resulted in an enhanced performance in meters walked at 24 

weeks through the Hawthorne effect.

Nonetheless, it is argued that the very familiarity of walking 'at your own pace', as instructed 

in the 6-minute walk test, plus the routine pattern of walking, renders this test less likely to 

change unless influenced by extremes in well-being, such as an improvement or a 

deterioration in cardio-respiratory symptoms. This argument can be supported in the current 

study by results from the majority of patients who received standard care; these patients made 

very little change either to NYHA class or distance walked at baseline, that is their functional 

status and performance remained much the same. Whereas, patients who attended cardiac 

rehabilitation improved NYHA class and, as previously mentioned, consistently walked 

further than patients in the standard care group.

The 6-minute walk test is not, however, a substitute measure for VC>2 max, in assessing the 

aerobic capacity of patients with heart failure (Lucas et al 1999). As a result there is no 

objective measure of physiological improvement in this study. It is, therefore, open to 

speculation as to whether the small increase in distance walked, for the majority of patients, 

translates into an improvement in aerobic capacity or skeletal muscle change. Nonetheless, it
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appears that when compared to other reported training programmes, an individulised non 

rigorous approach to exercise, for elderly patients with heart failure, is effective in improving 

functional performance. Whether these results could be improved upon is questionable; 

certainly the intensity and duration of exercise in the eight-week programme was at the right 

level. However, without measuring walking distance at a third point in time (eg, eight weeks), 

there is no way of knowing whether there is a plateau in functional performance between 

baseline and 24 weeks.

In regard to construct validity of the 6-minute walk test, Demers et al (2001) reported a weak 

inverse correlation with the MLHF total score (- 0.26) for a sample population predominantly 

in NYHA class n (66%). The current study, in which 51.5% of the sample population was 

NYHA class n, produced higher correlations of-0.43 and -0.38 for control and experimental 

groups respectively. It appears, as the previous authors suggest, that the responsiveness of the 

6-minute walk test increases as quality of life deteriorates in conjunction with NYHA status.

Further evidence of significant improvement in patients who received cardiac rehabilitation is 

supplied by the Borg RPE scale test and post test ratings. Although subjective, Borg RPE 

scales are reproducible measures of exertion and have linear relationships with objective 

measures, such as heart rate and oxygen intake (Kavanagh 1996, Meyer et al 1997). As the 

majority of patients in both groups maintained levels of Borg RPE between 1 (very weak) and 

3 (moderate) during the 6 minute walk test, it can be assumed that patients were walking at 

their own pace.
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Whichever form of heart failure intervention is employed, the enhancement of patient's 

clinical status should be a priority. Optimising pharmacological treatment, routine monitoring 

of blood biochemistry, and risk factor management all contribute to these objectives and aid 

in the prevention of worsening heart failure (Remme and Swedberg 2001). It is not the 

purpose of this study to discuss blood biochemistry values in terms of managing patient's diet 

and fluid balance, which is, nonetheless, a priority for patients with worsening and advanced 

heart failure (NYHAIV).

The majority of elderly patients with heart failure have a high level of co-morbidity and 

several risk factors. As a consequence they are prone to altered pharmokinetic properties and 

renal dysfunction (McMurray and Stewart 2001, Remme and Swedberg 2001). Several drugs 

used on a regular basis can adversely affect renal function, for example diuretics, ACE 

inhibitors and digoxin. In the current study there was a significant increase in diuretics for 

both groups of patients and, although not recorded, it is likely that the prescribed dose of ACE 

inhibitors also increased. When interpreted clinically, an increase in diuretics and ACE 

inhibition probably contributed towards the observed upward trend in urea and creatinine at 

24 weeks, although this effect may have been enhanced for specific patient groups. 

Conversely, the decrease in total cholesterol is probably a consequence of the significant 

increase in prescribed lipid lowering medication for both groups.
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Nurses, in working to optimise drug therapy for elderly patients with heart failure, need to 

collaborate with the patient, giving them the knowledge and reassurance that treatment will be 

individualised, applied cautiously, and evaluated at regular intervals. For it is the use of 

combination drug therapy that is most likely to achieve a clinical benefit for heart failure 

patients (Remme and Swedberg 2001). Renal dysfunction, symptom intolerance and a 

complex pharmacological regimen, can render drug therapy sub-optimal as defined by clinical 

guidelines. In the current study, the changes in prescribed medication demonstrate that 

pharmacological treatment guidelines were adhered to for both groups. For example there is 

an increase in beta-blockers, and a reduction in drugs like calcium antagonists that are not 

recommended (Remme and Swedberg 2001). It appears that the greater increase in beta- 

blockers at eight weeks, for patients receiving cardiac rehabilitation, may result from 

enhanced staff contact (the initiation and titration of beta-blockers particularly for older 

patients, initially requires weekly contact with the nurse). There is no evidence to support the 

supposition that patients in the standard care group had a higher degree of beta- blocker drug 

intolerance, thus limiting implementation. The question then arises as to whether patients in 

the rehabilitation group, as a direct cause of beta-blockers, accrued an enhanced clinical 

benefit in terms of an improvement in symptoms and/or quality of life (thus impacting on 

study outcomes). Based on clinical judgment, and the evidence that at 24 weeks patients in the 

standard care group also achieved a significant increase in beta blockers and angiotensin II 

receptor antagonists (unlike the rehabilitation group), this is unlikely. As reported in two large 

drug trials (PRECISE Packer 1996, MERIT-HF 1999), the lack of impact by beta-blockers on 

quality of life (as measured by the MLHF) lends support to the theory that the greater level of

Part V. Discussion 387



clinical improvement, in the cardiac rehabilitation group, did not result from differences in 
pharmacological therapy.

Despite pursuing mutually agreed goals based on a comprehensive assessment of patients 

attending cardiac rehabilitation, there was little statistical difference between the groups in 

risk factor status at 24 weeks. However, as the Joint British Cardiac Society report (1998) 

recommends a serum total cholesterol of less than 5.0 mmol/L for patients with heart disease, 

a decrease of 50% in the number of patients with raised cholesterol in the cardiac 

rehabilitation group at 24 weeks is clinically significant. As both groups of patients increased 

their lipid lowering medication at the same rate, it is assumed that the beneficial dietary 

changes and increased exercise of patients attending cardiac rehabilitation may have had some 

part to play. An alternative explanation, that the findings relate to differing levels of patient 

compliance towards lipid lowering medication between the groups, is unlikely.

The cardiac rehabilitation programme had no impact on the level of smoking or obesity for 

elderly patients with heart failure. This puts our approach to risk factor management under 

scrutiny perhaps patients when confronted with stopping habits of a lifetime, such as smoking, 

are not really interested in possible benefits. After all, compliance is only one part of an 

individual's life among other needs, personal priorities and social roles (Kyngas et al 2000).

For patients with coronary heart disease in Wales, 55% of adults are overweight and 16% 

clinically obese (The National Assembly for Wales 2001). This figure is certainly reflected in
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the current study, where just over 50% of patients in each group are obese as measured by 

BMI. Obesity is consistently associated with negative rehabilitation measures at 24 weeks: 

present in 55% of patients who deteriorate in NYHA status, 41% of the NYHA no change 

group, 34% of the NYHA +1 group, 25% of NYHA + 2 patients (although there was no 

evidence of weight gain in this group). Obese patients have the highest overall (baseline, 24 

weeks) uric acid level of the different risk factor and disease aetiology groups. Although BMI 

was used as a measure of obesity, it may have been more clinically accurate to use measures 

that estimate the percentage of body fat or obesity of the central type, where fat accumulates 

around the abdomen and is associated with a higher prevalence of lipid abnormalities, 

hypertension and abnormal glucose tolerance (Wood et al 1989). Measuring body fat, as 

distinct from BMI, for this cohort of patients may have led to more informative results in 

respect of the influence of diet and exercise on fat distribution.

To summarise: cardiac rehabilitation is more effective than standard care for improving the 

health related quality of life of elderly patients with heart failure. The combination of exercise 

and psychosocial support appears to be the main contributory factor. Cardiac rehabilitation 

causes a positive functional change, as measured by NYHA status and walking distance, 

which it is proposed enhances daily activity. The observed rise in blood creatinine and urea 

may be attributed to an increase in medication, which may differ in specific patient groups. It 

appears that apart from a reduction in cholesterol levels, cardiac rehabilitation had little effect 

on the risk factor status of elderly patients with heart failure. Obesity in heart failure patients 

appears to have a negative impact on study outcomes.
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6 Health care utilization of the programme

Heart failure is an extremely costly illness, not only in terms of the morbidity it causes in 

individual patients and their families, but also in the utilisation of health care resources (Love 

and McMurray 1996). As heart failure is the most common reason for hospital admission in 

people aged over 60 years, secondary care bears the major economic burden of chronic illness 

(Cleland 2002). The costs allocated to heart failure account for an estimated two-thirds of 

total health expenditure; equivalent in the UK to about eight times the total amount spent on 

all drugs (McMurray et al 1993). Thus in the consideration of a new intervention for heart 

failure, cost effectiveness is an important factor. As the methodology and scientific rigour 

necessary to undertake a full economic analysis are beyond the remit of the current study, 

here, only the impact of the intervention on health care utilisation and quality of life issues are 

taken into account.

The available data suggest that cardiac rehabilitation is at least as effective as 

multidisciplinary heart failure interventions in reducing readmission rates over similar follow 

up periods. The current study found the same statistical difference between patient groups in 

the number of days spent in hospital, as Rich et al (1995) and Stewart et al (1999); Cline's 

(1998) study, however, failed to reach significance. However, in the aforementioned studies, 

all patients were recruited from the ward as opposed to one quarter in this study. As patients 

recruited from the ward have a higher risk of readmission, especially during the following six 

months (Cleland 2002), the current study population was perhaps at a reduced risk of
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readmission, and as a consequence this may have effected the results. As observed previously, 

the majority of studies comparing interventions for heart failure, against usual care, have 

reported a reduction in secondary health care utilisation (Kornowski et al 1995, Fonarow et al 

1997, West et al 1997). It must be emphasised, however, that this study is making a 

comparison between two models of enhanced care, and not against usual care, and in this 

respect it is to be expected that the observed reduction in health care utilisation may in reality 

be much greater.

In regard to financial outlay, the implementation of the eight-week cardiac rehabilitation 

programme bears the primary financial cost of the programme. Nevertheless, a reduction in 

hospital use has the potential to offset the cost of its implementation and is likely, in the 

medium term at least, to result in less hospital use among cardiac rehabilitation patients. 

Although a fairly crude calculation, the difference in favour of the experimental group is 

21,900 pounds, and when the higher health care costs of the non-participants are further taken 

into account, the cost saving in the provision of cardiac rehabilitation would be substantial.

Anecdotal evidence suggests that elderly patients with a high level of co-morbidity find a 

problem in attending cardiac rehabilitation. However, with an attendance rate of 92% in the 

current study, this does not seem to apply. There is no doubt that the provision of patient 

transport to the hospital programme, and locally situated rehabilitation community classes had 

a part to play. The high attendance rate may also reflect patient motivation.
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Despite reservations surrounding the use of diaries, the high return rate (>84%) in this study 

demonstrates that, in agreement with Freeman et al (2000), patients are conscientious 

reporters of their use of medical care resources. As indicated in previous studies (Heurtin- 

Roberts and Reisen 1992, Clayton and Thorne 2000, Freeman 2000), this satisfactory 

response is in the context of gaining information from patients who are receiving regular 

medical follow up and have a fairly stable clinical condition. The finding that patients 

attending cardiac rehabilitation had less contact with nurses and other health professionals, 

when compared to patients receiving outpatient care is to be expected. This result can be 

explained by the increased health surveillance and support for this group of patients. The lack 

of statistical significance between the groups may be attributable to the fact that all cause 

visits to health professionals were listed, including those attributable to different co- 

morbidities not influenced by the intervention. Equivalence in prescribed medication for the 

two groups is attributable to the similar number of visits to GPs.

In clinical decision making it is important that the complexity of the disease, in terms of its 

impact on an array of patient outcomes, is taken into account. In theory, this may be 

undertaken through the determination of patient utility, as measured indirectly in this study by 

the utility quality of life measure, EuroQol. The utility of a treatment or assessment is the sum 

of benefits, both positive and negative, that accrues to a patient over time as a result of the 

intervention. Although patient utility can be measured directly through patient preference 

methods such as Standard Gamble and Time Trade-off, and as such may provide a more 

precise measure, they are difficult to administer (Weintraub et al 2002). In the current study,
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EuroQol produced a significant difference between the groups (p<0.001) in favour of patients 

receiving rehabilitation. However, by combining utility and patient survival, usually over a 

minimum time period of six-months, quality adjusted life years can be obtained (QALY). 

Because QALY combines patient value, risk aversion, expected survival, and a discount rate, 

it is judged as the best summary measure in cost-utility analysis (Weintraub et al 2002). It is 

important to reiterate that cost-effectiveness can only be determined by the analysis of utility, 

survival and cost. Nonetheless, the benefit in terms of QALY for patients in the rehabilitation 

group when compared to those receiving standard care was significant. Patients receiving 

standard care improved in quality of life as measured by a disease specific tool (MLHF), 

however, there was no overall health benefit as measured by EuroQol. It appears that the 

information attained from using the combination of a utility measure, which permits a trade 

off between health related quality of life and life expectancy, and a disease specific measure 

increases the perspective upon which to judge the value of an intervention. Several heart 

failure intervention studies imply cost effectiveness, through patient outcomes such as 

reduced hospital admissions, improved health related quality of life, functional capacity and 

compliance (Rich et al 1995, West et al 1997, Stewart et al 2001). However, until the methods 

for assessing cost-effectiveness improve, these assumptions can only be taken at face value. 

Through the use of EuroQol this study improves upon the current situation, by providing the 

clinician with more relevant information; that of accrued patient benefit in regard to the 

intervention as a whole.
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The application of EuroQol and EuroQol-vas measures to patients with heart failure is lacking 

in other studies. In the current study, correlation coefficients for the sample population 

between baseline and 24 weeks (p 345) were found to be moderate (0.48) for both EuroQol 

and EuroQol-vas and slightly weaker than the MLHF total correlation (0.56). Interestingly, 

when EuroQol and EuroQol-vas were correlated with the 6-minute walk test, coefficients 

were found to be similar to the MLHF total and physical components. Also, the baseline and 

24 week changes in EuroQol-vas and MLHF physical correlation coefficients for the 

experimental group were found to be identical.

EuroQol-vas and MLHF physical were also found to be the best measures of no change in 

NYHA II and HI classes, and of improvement in NYHA class (IH->n) over six months. As 

NYHA class is mainly affected by physical functioning, the results imply that EuroQol-vas is 

suitable for patient use in this respect. In short, these findings assist in qualifying the use of 

the EuroQol and EuroQol-vas as acceptable measures for patients with heart failure.

To summarise: cardiac rehabilitation is effective in reducing hospital admission rates, and in 

regard to the intervention as a whole results in an accrued patient benefit. The saving 

associated with an improvement in patient outcomes more than compensates for the financial 

cost of the cardiac rehabilitation programme. In this study the EuroQol-vas and the MLHF 

physical were found to be useful measures of functional change. Patient attrition was low and 

the use a patient diary for this sample population proved worthwhile. The analysis of health
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care utilisation, although not a full economic analysis, provides valuable information for 

health care managers.

7 Psychosocial concerns of cardiac rehabilitation patients

The contribution of patient compliance to valid outcomes of clinical practice and research is 

an important factor. However, noncompliance with medical recommendations, particularly 

long-term medication, is generally poor for patients with heart failure. Michalsen et al (1998) 

reported a finding of 23.5% non-compliance, whereas, in a review of heart failure studies, 

Feenstra et al (1998) indicated that 50% of patients are non-compliant with long-term 

medication. Measuring compliance objectively, however, is a major problem for researchers 

(McGavock 1997). The current study overcame this problem by using serum ACE, to give an 

indication of drug taking behaviour of patients prescribed specific ACE inhibitors (Struthers 

et al 1999). It may appear from this study's findings that the formalisation of patients 

consenting to enter the confines of an experimental research project and being unable, in 

theory, to exercise control over the prescribed treatment (thereby refuting the concept of 

compliance as a therapeutic alliance) had an impact on the level of non-compliance with ACE 

inhibitors. The proportion of patients identified as non-compliant was 5%. This is opposed to 

the finding of Struthers et al (1999) who reported that 58% of patients routinely attending a 

heart failure clinic were non-compliant with ACE inhibitors.

There are several other potential reasons for the high level of compliance exhibited by both 

patient groups in the current study. With regard to pharmacological treatment, both patient
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groups received individualised education and support from a specialist nurse. As previously 

observed, the active involvement of patients in the treatment process better prepares them to 

handle complex regimens (Miller 1997). Because patient numbers are small, it is difficult to 

say whether the dominance of the male gender identified as non-compliant with ACE 

inhibitors in this study, has any clinical significance. It can be supposed that the use of a 

patient diary, in which to record medication change, also improved compliance by enhancing 

patient advocacy and communication between health professionals.

In regard to the level of compliance with ACE inhibitors, there was no difference between 

patients receiving standard care and those receiving cardiac rehabilitation. Because this aspect 

of care is only a small part of the treatment regimen, it is difficult to generalize but this 

finding does identify that patients do not exhibit positive behavioural change in relation to 

ACE inhibitor compliance as a response to cardiac rehabilitation. From the study's findings, 

we may conclude the strategies used in cardiac rehabilitation to enhance compliance, such as 

individual goal setting and involvement of the patient's family in the care regimen may need 

reviewing for specific patients.

As addressed by Gordis (1976), the level of non-compliance should be stated in terms of the 

clinical outcome - the point below which the desired preventive or therapeutic result is 

unlikely to be achieved. Although the aforementioned factor is rarely addressed in heart 

failure studies, Evangelista et al (2001) used an overall rate of >75% to assess patient 

compliance with components of a heart failure regimen. Although it was not the intention of
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the current study to measure compliance in relation to separate aspects of patient self care, it 

was necessary to set a compliance level in regard to patient attendance to the hospital based 

programme and community classes. This was necessary to establish a point below which the 

desired preventive or therapeutic result was unlikely to be achieved. Based on attendance in 

the current cardiac rehabilitation programme, this point was set at 90% for each patient. As it 

transpired, it was not necessary to use this set point because attendance was above this figure.

This low rate of attrition from cardiac rehabilitation (patients who dropped out through choice 

2.5%, failure to attend hospital and community classes 8%) may not easily be explained 

solely by patients being in receipt of individualised help and psychosocial support from 

various team members. Low rates of attrition may also be a reflection of patient commitment 

and enthusiasm to a new intervention and /or research study. Once the intervention becomes 

familiar it may not have the same positive effect. However issues such as better transport, 

dedicated parking and further choice of exercise regimens may have further enhanced patient 

numbers on the programme.

It is difficult to say which elements of the cardiac rehabilitation programme were most 

effective in improving quality of life. The results indicate that psychosocial counselling, 

specifically for patients with emotional problems may be a contributory factor. There is no 

doubt that sexual functioning is of concern to elderly patients with heart failure and specialist 

help is requested. Without further investigation it remains unclear as to whether the specified 

therapy was successful in the long term.
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An alternative explanation for the study's findings is that patients receiving cardiac 

rehabilitation may have better health outcomes simply because of increased care and 

attention. It is, however, considered unlikely that the greater attention afforded to these 

patients accounts for the wide differences in outcomes; instead the focused nature of the 

intervention and the fact that it had multiple individualised components provide the most 

plausible explanation for the findings.

In regard to the future design of cardiac rehabilitation programmes, it appears that although 

patients value psychosocial support in the form of individualised counselling, there is a 

question against the usefulness of group relaxation and stress management sessions, as well as 

group counselling. There is even more concern over the lack of patient regard for dietetic 

advice (one-fifth of patients would leave this out). This may have some bearing on the failure 

of the cardiac rehabilitation programme to bring about a reduction in patient BMI.

To summarise: cardiac rehabilitation had no effect on the level of patient compliance with 

ACE inhibitors when compared to patients receiving standard care. Strategies used to enhance 

compliance, may need reviewing for specific patients. Attrition from the cardiac rehabilitation 

programme was low. Psychosocial counselling and sex therapy appear useful, but to what 

extent remains unclear. There is also a substantial degree of patient ambivalence regarding 

individualised dietetic therapy.
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8 Patient characteristics of a successful outcome

There is currently little understanding of which patient characteristics predispose to successful 

heart failure management programmes. A better understanding of the predictors of successful 

heart failure management may lead to programmes being redesigned for patients who are 

currently unresponsive.

From the current study, however, there is evidence to suggest that patients with severe LV 

dysfunction, a high number of co-morbidities, poor physical performance, and poor health 

related quality of life scores at baseline, are more likely to make positive functional changes 

and improve health related quality of life, as a result of cardiac rehabilitation. It appears there 

is little relationship between cardio-respiratory symptoms and the severity of cardiac 

dysfunction on the one hand, and between symptoms and prognosis on the other (Remme and 

Swedberg 2001). Based on their findings that patients with low symptomatic status (NYHA I) 

received no benefit from a multidisciplinary intervention, Riegel et al (2000) implied that 

interventions of that type should be applied primarily to patients in NYHA II. The results 

from this study suggest, however, that efforts should be concentrated on patients in NYHA 

class III.

Bittner et al (1993) reported that the 6-minute walk test is of prognostic value for patients 

with heart failure. In this study the 6-minute walk test shows some relationship to quality of 

life, in particular the MLHF physical component and EuroQol-vas. However, when patients 

are differentiated by NYHA class, and NYHA class change, their variability in functional
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performance cannot be explained solely by health related quality of life. The ability to predict 

intervention change in health related quality of life from baseline NYHA class and functional 

performance, is complex and influenced by other factors. It is nothing new to suggest that 

psychological adjustment may be a major determinant of health related quality of life (Dracup 

et al 1992, Brecht et al 1994).

It can be speculated upon that elderly patients with heart failure not wishing to participate in 

cardiac rehabilitation, may not do so out of fear and anxiety (eg. physical discomfort and 

transport). Of course, these are valid reasons for patients refusing consent to enter a research 

study (Polit and Hungler 1991). Nonetheless, patients expressing anxiety may also be more 

vulnerable to poor health outcomes (Bennet et al 1997). When this argument is applied to the 

current study without evidence, this is a simplistic notion. It cannot be assumed that the 

reasons for the worse primary end-point data of patients who refused to participate in the 

study are due to them being more susceptible to poor health and/or not being in receipt of the 

intervention. The best way to gain a true understanding of the impact of cardiac rehabilitation 

on primary end-point data would be to compare rehabilitation against patients receiving care 

without the involvement of a specialist nurse. However, as the involvement of a specialist 

nurse in delivering outpatient care for patients with heart failure, is now seen as standard care, 

this would be an unethical proposition.

To summarise: the findings indicate that patients who are worse off at baseline attain the most 

benefit from cardiac rehabilitation, and should perhaps be given preference when deciding on
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future care provision. For elderly patients with heart failure the relationship between 

functional change and quality of life is complex.

9 A cardiac rehabilitation conceptual framework for heart failure

The conceptual model, as used in this study, proved effective as a working tool; a tool 

that was referred to and refined as the study developed. For example, the process of 

focusing on the research problem, specific interventions and respective patient 

outcomes, highlighted the following issue. Originally NYHA class and the 6-minute 

walk test were seen as separate measures, one relating to symptoms the other to 

distance walked (reflecting patient day-to-day activity), but it became apparent that the 

combined use of the two measures would enable a more precise account of patient 

function (p 333).

As clinicians providing health care are required to document patient outcomes relating 

to the care they provide, a conceptual outcomes model appears to be particularly 

relevant to research and every day practice. A patient orientated cardiac rehabilitation 

conceptual framework model has been developed from that shown Table 2.1 (p 208), 

using the knowledge gained in this study. Based on a series of decision points, relating 

to clinical and psychosocial status, this framework provides a basic patient orientated 

approach to assessment and the components of cardiac rehabilitation care (Fig 5.1). In 

a general sense, the required measures at each intervention point provide a foundation 

for evaluating the treatment outcomes and directing future care provision.

Part V. Discussion 401



patient with heart
failure confirmed by

echocardiography

cardiac 
rehabilitation 
individualised 
treatment plan adverse

cardiorespiratory
signs and symptoms

sub-optimal 
pharmacotherapy

aerobic/dynamic
physical 

deterioration
classify NYHA status

HRQL
treat aetiology

optimise medication
enhance self-care strategies

ie. diet and weight
management

assess compliance 
follow evidence based

guidelines 
adjust to individual need

simplify regimen 
education/counselling

assess functional 
performance, NYHA status,

RPE and HRQL
if no contraindications
individualised exercise

therapy

poor
psychosocial
functioning

coronary heart 
disease, adverse 
risk factors

assess treatment
outcomes 

+ mortality, health 
care utilisation and 
patient satisfaction

assess HRQL, 
psychosocial counselling,

sex therapy, stress
management, relaxation

therapy

assess status; impact on
physical functioning;

compliance and HRQL
individualised risk factor
reduction - education,
behavioural therapy,

counselling
V

Fig 5.1 A patient orientated cardiac rehabilitation conceptual framework for heart failure
cision points, | | interventions,

Part V. Discussion 402



Due to the complexity of heart failure most patients are likely to present with varying 

degrees of clinical problems but, as identified in Fig 5.1, not all patients will require 

each component of cardiac rehabilitation ie. symptom management, increased 

pharmacological therapy, risk factor reduction and psychosocial support. Due to 

advanced age, however, the majority of patients will have some level of physical 

deterioration, and it is proposed that the promotion of physical activity through an 

individualised and non-stressfiill exercise programme forms, not a peripheral, but a 

key component of future health care strategies.

Cardiac rehabilitation specialists have the expertise to provide low intensity exercise 

and risk factor reduction, components currently lacking in current heart failure 

strategies. Conversely, in meeting the needs of patients with heart failure, cardiac 

rehabilitation will need to put strategies in place to provide the optimal medication and 

self-care strategies necessary to prevent clinical deterioration. Detailed guidance as 

regards each core component will rely on local clinical guidelines and the resources 

available to each service provider.

10 Limitations of the study

This study has several limitations, not least of which concerns the generalisability of the 

results. However, it is impossible to design a randomised controlled trial that is inclusive of 

all patient groups. The distinguishing characteristics of the study sample population include a 

predominance of patients recruited from out patients, advanced age, a high proportion of the
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male gender, no ethnic minorities, high prevalence of heart disease, moderate functional 

impairment and high co-morbidity.

This study is underpinned by the use of a conceptual framework that identifies the research 

problem, specific interventions, and outcome measures (p 208). As such, the framework 

brings together all the salient variables with which to assess this complex intervention. The 

framework is limited, however, in its ability to link separate components of the intervention to 

a specific outcome. For example, it is difficult to identify the elements that are most important 

for improving health related quality of life and/or positively effecting functional change. 

Because the process of care is complex, comprised of various parts and disciplines, isolation 

of the essential elements of the intervention is an inherently difficult task, but nonetheless an 

essential one, if the proven benefits of the study are to be replicated elsewhere.

Due to the heterogeneity of the study population, the sample size is too small to support 

detailed sub group analysis, especially in respect of the female gender. Nonetheless, the study 

identified gender differences particularly in response to the emotional component of the 

MLHF, although a larger sample size would be required to substantiate further work in this 

area. The number of patients leaving the study may have been reduced by making the 

programme more patient friendly eg. by the provision of dedicated parking spaces, thereby 

alleviating the difficulties experienced in regards to parking at Nevill Hall.
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As the list of reasons for patient admission differs between heart failure studies, it is 

somewhat difficult to compare health care utilisation. In this respect, it would have been more 

beneficial if the current study had included all cause admissions and identified 'heart failure' 

as a specific category for hospital admission. Identifying patients admitted with 

decompensated heart failure would have given some indication of the level of patient 

compliance with the programme of self-care. Patient compliance with treatment regimens is 

also influenced by their level of social support. The collection of data on level of social 

support would have enhanced the study findings in relation to compliance issues.

The NYHA classes have been used extensively in this study, to evaluate functional change 

along with other measures. Although this study addresses inter-rater reliability, there is 

nonetheless some concern regarding this issue. Because NYHA status is influenced by 

physical and emotional factors it remains an inherently difficult concept to measure. Bennet et 

al (2002) propose that an inter-rater reliability comparison between patients and trained raters 

would be a worthwhile task in providing an evidence base for the continued use of NYHA 

class.

Differing levels of co-morbidity have an influence on quality of life, functional status, and 

functional performance. Therefore, the impact of the intervention could have been better 

interpreted, if a tool had been included to assess patient activity at baseline and 24 weeks. 

However, a review of activity scales used in cardiac and general populations revealed that

Part V. Discussion 405



their main focus related to different forms of recreational pursuits, rendering them unsuitable 
for patients with heart failure.

As identified in previous medical studies, patients found the EuroQol simple to fill in and 

easy to use. Although from the researchers point of view, converting the patient scores into a 

corresponding index score was cumbersome, and required regular data checks to alleviate 

error on entry into SPSS. In regard to the EuroQol-vas, a few patients in particular found the 

concept of marking their 'health state today' on a visual analogue scale difficult, and would 

have preferred to concentrate on a longer time period. Perhaps elderly patients with heart 

failure are more susceptible to fluctuations in their health state on a day-to-day basis, and this 

had a part to play. Despite the more complicated nature of the MLHF there were no problems 

with patient administration. However, a more informative insight into patient's quality of life 

may be gained by the analysis of each question as opposed to just concentrating on the 

complete physical and emotional components.

As previously mentioned, the psychological adjustment to living with heart failure is poor, 

and patients with this disease are likely to suffer from a high level of anxiety and depression. 

Although the MLHF included questions relating to emotional aspects, such as depression, 

their incorporation with items related to physical functioning may mean that patients make 

insufficient distinction between the two domains, thus diluting their purely emotional 

response. The MLHF may also fail to identify patients with anxiety and depressive states that 

are not linked to cardiac pathophysiology. Perhaps the identification of generic depression/
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anxiety states may answer specific questions relating to individual patient response to 

treatment.

Due to resource constraints imposed on the study, the relatively short duration of the 

intervention period limits our understanding as to whether patient benefits are sustainable in 

the long term, at least over 52 weeks. Prior to the implementation of new interventions, 

sustainable health benefits are an important consideration of health managers.

With regard to the selection of measures: routine blood biochemistry markers are necessary to 

establish a baseline measure and for individual patient management. But they have little value 

as a measure of patient change in response to broad based cardiac rehabilitation intervention, 

one that has little influence on basic physiology. Measuring compliance through an objective 

measure, such as therapeutic drug monitoring, means that all the patients tested have to be 

prescribed the drug in question. This very process means that a proportion of patients will be 

excluded from testing, patients who may or may not be compliant with pharmacological 

therapy. As the measurement can only be obtained within a certain time frame (McGavock 

1997), this gives no indication of the blood levels between measurements and, therefore, a 

patient's overall level of compliance. Although the patient diary yielded useful information, 

the process of patients having to return (by post) their record of events on a weekly basis was 

labour intensive, expensive, and in retrospect unnecessary. Although this was not reflected in 

the return rate, the task could have been more easily accomplished, if patients had kept the 

diary for the duration of the intervention, simply returning it on completion. There is a
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suggestion that patients with heart failure benefit from individualised counselling. In regard to 

future studies, however, it would be more informative to assess the impact of counselling 

against changes in psychological, as opposed to quality of life, measures. Although measures 

were employed to minimise the effects of researcher bias, the study is not entirely free of this 

problem. An element of bias may have occurred, particularly in relation to some aspects of the 

patient programme rating questionnaire.

11 Implications for practice

This six-month cardiac rehabilitation programme proved effective in enhancing health related 

quality of life, meters walked, and functional status in elderly patients with NYHAII and III 

heart failure. The main implication of this study for practice is that cardiac rehabilitation can 

be successfully adapted to meet the health care needs of elderly patients with heart failure.

In the developement a cardiac rehabilitation service, it is essential to assess the 

specific needs of the population under consideration and to use this information to 

provide an estimate of the required resources. This study has identified that elderly 

patients with heart failure present with a high level of co-morbidity and as such 

require ease of transport to and from the hospital, a flexible exercise regimen and a 

more individualistic approach to the group discussions.

As positive patient outcomes are sustainable for a minimum of six-months, the service 

provision would be an eight week hospital programme followed by sixteen weeks in the
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community. NYHA III class patients and those who are worse off in regard to quality of life, 

co-morbidity and risk factors appear to derive the most benefit from cardiac rehabilitation, 

and should be specifically targeted. A less interventionist approach could be adopted for 

patients who, in comparison, exhibit a lower level of health care need. For example, these 

patients could directly access the community classes. In regard to resources, the study 

highlighted the importance of the routine use of echocardiography in order to make an 

accurate diagnosis; 14% of patients referred to the study had normal ventricular function (p 

269). Resources required in the form of staffing, staff training and equipment have been 

accounted for, and in light of the aforementioned findings will not need increasing. This 

breakdown of patient need and required resources, provides a complete picture for the future 

application of a similar programme.

Since the Director of Cardiology Services for Gwent Health Authority was made aware of the 

study's findings, several months ago, service provision including the aforementioned changes 

has continued at Nevill Hall Hospital. Here, supported through the Welsh Assembly's Health 

Inequalities Fund, the cardiac rehabilitation service for patients with heart failure is under 

continual evaluation.

Health care programmes are disadvantaged by recruitment and attrition problems. It may be 

that by presenting the results of this study to patients, in the form of the main benefits to be 

gained through cardiac rehabilitation, they will be further encouraged to attend.
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12 Recommendations for future research

This study has highlighted several areas in which future recommendations for research can be 

made.

To further enhance health outcomes of elderly patients with heart failure, a study is needed to 

assess whether the observed effect of the intervention on quality of life, and functional 

change, are sustainable in the long term. Evaluating health related quality of life with the 

MLHF and the EuroQol at 52 weeks, would add a further valuable dimension to the results of 

this study. An advantage of the EuroQol, when undertaking longitudinal studies, is that it can 

be administered through the post, thus overcoming problems of practicality (Brooks et al 

1998). Due, however, to the expected linear increase in mortality for this population at 52 

weeks, the sample size would have to be increased to provide a statistically significant result.

As identified, EuroQol-vas and MLHF physical showed a strong association, and were found 

to be the best measures of no change in NYHAII and III classes, and of improvement in 

NYHA class (IH->n) over six months. These results indicate a possible overlap in purpose, 

which requires further investigation in the cardiac rehabilitation setting.

Patients have a valued opinion on service provision. In meeting the changing needs of patients 

and their carers, research processes should be put in place through which they can effectively 

influence future programme development.
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As indicated, the female representation in this study is lower than that reported in previous 

studies, and for the general heart failure population. The ability to address this situation in 

future studies, and thereby increase the generalisability of results, may rest on improving the 

current recruitment strategy. Research may be required to establish the cause of low 

recruitment for this particular patient group.

Although it appears that the exercise programme contributed to an increase in patient's 

walking distance, the effect on their aerobic capacity is unknown. The use of VO2 max 

(functional capacity) would enhance the findings relating to functional change, as would the 

provision of a suitable activity measure relevant to everyday life. A comparison of the health 

outcomes of those patients who continue with weekly rehabilitation community classes 

against those who stop attending in the long term, would also give an insight into the 

effectiveness of this provision. Issues surrounding the suitability of a home based exercise 

programme, specifically for patients who are anxious about exercising in a group situation, or 

for those who have a considerable distance to travel to the hospital, needs to be further 

explored.

Instruments measuring body fat, as distinct from BMI, for elderly patients with heart failure 

may have provided more informative results relating to the influence of nutrition and exercise 

on fat distribution. Although the aim of the cardiac rehabilitation programme was to halt 

further weight gain through a combination of diet and exercise, research is required to assess 

the true effect of this intervention. The development of a valid and reliable dietary habit
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measure is a necessary requirement. In this study, high uric acid levels were more prevalent in 

patients with hyperlipidemia. The reasons for this are unclear and this aspect of risk factor 

identification requires further work.

Although inherently difficult to measure patient compliance to self-care strategies and risk 

factor reduction requires further work. This may be achieved by evaluating the level of social 

support afforded to each patient, and using social cognition models to explain the ways in 

which beliefs, attitudes and perceptions influence and determine behaviour for elderly patients 

with heart failure.

As identified in this study, the genders may react differently in coping with heart failure. It 

also appears that poor emotional MLHF scores may characterise patients who remain within 

NYHA class IH A reliable and well validated self-assessment scale such as the Hospital 

Anxiety and Depression Scale (Zigmond and Snaith 1983) would identify patients that may 

exhibit a poor response to treatment due to co-existing psychological problems. Use of a 

qualitative research approach, thereby capturing the human experience, will aid our 

understanding of the influence of heart failure on psychological change for patients as a 

whole, as well as within gender sub-groups. We may then gain a better understanding of how 

best to support patients as the disease progresses. A descriptive study of the impact of heart 

failure on the spouse/main care-giver and the levels of support required to maintain their role, 

would give some indication as to how cardiac rehabilitation can be tailored to meet the needs 

of carers.
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This study has highlighted the inadequacy of current instruments and biochemical markers for 

monitoring patient improvement and predicting patient outcome. The application of plasma 

BMP measurement needs to be assessed in the cardiac rehabilitation setting.

Finally, health care is limited by financial constraints, therefore, a full economic evaluation of 

cardiac rehabilitation for patients with heart failure, is desirable to help policy decision 

makers to make more informed choices.

13 Conclusion

This study is among the first randomised controlled trials to evaluate the role of cardiac 

rehabilitation in heart failure in the U.K. All the study objectives have been addressed and the 

results have provided the following answer to the main research question:

In comparison to patients over the age of 60 years attending an outpatient heart failure 

clinic (standard care), patients who take part in a cardiac rehabilitation programme 

exhibit less health care utilisation and improved outcomes in terms of health related 

quality of life, functional change and clinical status at six months.

The results of this study demonstrate statistically significant improvements for patients 

receiving cardiac rehabilitation when compared to those receiving standard care. 

Improvements were identified in health related quality of life, functional status, meters 

walked, patient cost utility and a reduction in hospital admissions attributable to heart disease.
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There was no statistical significant difference between the groups in patient mortality, contact 

with other health professionals, compliance as monitored by inhibition of serum ACE and 

clinical status in terms of changes in prescribed medication, routine biochemistry markers, 

and coronary risk factors. Audit of patient's use of psychosocial counselling, and their rating 

of individual components of the cardiac rehabilitation programme, is informative in planning 

future care provision.

The undertaking of this study has provided valued clinical insight into the clinical lives of 

elderly patients with NHYAII and III heart failure. The RCT design has shown the extent of 

improvement in health outcomes, that heart failure patients may attain through the provision 

of cardiac rehabilitation. This study's findings should raise the profile and holistic value of 

cardiac rehabilitation for all relevant health disciplines. I trust that the findings and 

implications for practice contained in this thesis will go someway to equip cardiac 

rehabilitation nurses with the information required to implement a routine service. The 

presence of the nursing profession in cardiac rehabilitation is strong and through innovative 

practice, nurses have identified interventions beneficial to patients with heart failure. The 

recommendations for future research, if undertaken, will further enhance the evidence base 

pertaining to the care of patients with heart failure and the provision of cardiac rehabilitation 

services. Through the holistic approach exemplified in cardiac rehabilitation, elderly patients 

with heart failure are restored to an optimal level of health related quality of life, physical 

functioning and psychosocial well-being; in this speciality nursing accomplishes its ultimate 

goal.
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