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ABSTRACT 

Background: Congestive heart failure (CHF) and depression, two leading problems in the 

community, are independently known to result in significant functional impairments, 

deterioration in quality of life and high mortality. While depression has been found to be a 

significant predictor of cardiac events and cardiac mortality, the importance of concurrent 

depression in patients with CHF has only recently been addressed. Studies of adjustment to 

chronic illnesses suggest that patients' beliefs about their illness or illness perceptions are 

important factors that may not only explain variations in patients' response to the same 

level of disease severity but may also influence more directly patients' outcomes such as 

adherence to treatment regimen, psychological and physical outcomes. 

Objectives: The objectives of this study were to assess the relationships between six 

dimensions of illness perceptions (Identity, Timeline, Consequences, Personal Control, 

Treatment Control and Coherence), and later measures of depression symptoms and 

functional performance in patients with CHF, and to explore the moderating effect of social 

support in the relationships between illness perceptions and later depression symptoms and 

functional performance. 

Methods: A longitudinal studywas conducted on 142 ambulatory CHF patients treated at 

the Heart Failure Clinic at the Montreal Heart Institute. Patients included in the study had 

left ventricular ej ection fraction (L VEF) of less than 40% and were able to speak and read 

French or English. Baseline assessment included depressive symptoms (Cardiac 

Depression Scale, CDS), functional performance, (Functional Performance Inventory, FPI­

SF), illness perceptions (Revised Illness Perceptions Questionnaire, IPQ-R), and social 

support (Interpersonal Relationship Inventory, IPR!). Four-month telephone follow-up 

included assessment of depressive symptoms and functional performance. 

Results: The prevalence of depressive symptoms was high, with 46.3% (n=136) ofthe 

sample reporting depressive symptoms, 27.9% moderately severe depression and 18.4% 

severe depression. After controlling for age, sex, education, living al one, LVEF, and 



comorbidity, patients who reported a greater number of symptoms identified with heart 

failure label (Identity), more serious Consequences, longer illness duration (Timeline), 

weaker beliefs about Personal Control and the effectiveness of Treatment Control, and 

lower understanding of their illness (Coherence), reported significantly higher levels of 

depression symptoms and lower functional performance. In the longitudinal analyses, after 

controlling for baseline depression, beliefs about Treatment Control at baseline explained 

significant additional variance in depression at follow-up (p<.OI). Weaker beliefs about 

Personal Control were significantly associated with higher depression symptoms and 

worse functioning at lower levels of social support, but these relationships were not 

apparent at higher levels of social support. 

Conclusions: Depression was highly prevalent in this sample of outpatients with CHF, 

confirming the need for improved recognition of depression in this group. Patients' beliefs 

about their illness appear to be particularly relevant in patients adjusting to CHF. 

Interventions that modify or take into account patients' negative beliefs about illness may 

have the potential to influence behaviour and reduce depression symptoms in CHF. 
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RÉSUMÉ 

Contexte: L'insuffisance cardiaque et la dépression constituent deux problèmes de taille 

au sein de la société, qui engendrent d'importantes limites fonctionnelles, une détérioration 

de la qualité de vie, ainsi qu'un taux de mortalité élevé. Bien que la dépression ait été 

associée à un risque accru d'événements cardiaques et de mortalité chez les patients atteints 

de maladie cardiaque, peu d'études ont exploré 1'importance de la dépression chez des 

patients atteints d'insuffisance cardiaque. Certaines études portant sur l'ajustement aux 

maladies chroniques suggèrent que la perception qu'a le patient de sa maladie est un 

facteur qui pourrait expliquer, non seulement les variations dans les réponses adaptatives 

des patients atteints d'une même maladie à sévérité égale, mais encore plus directement des 

indicateurs de comportements de santé psychologiques et physiques, tel que l'adhérence 

aux médicaments. 

Objectifs: Le but de cette étude était d'évaluer les relations possibles entre six dimensions 

de la perception de la maladie (Identité, la Durée, les Conséquences, le Contrôle 

Personnel, le Contrôle des Traitements, et la Compréhension), en lien avec la dépression et 

la performance fonctionnelle chez des patients atteints d'insuffisance cardiaque, et 

d'explorer l'effet de modification du soutien social dans ces relations. 

Méthode: Une étude longitudinale a été effectuée auprès de 142 patients suivis à la 

clinique d'insuffisance de 1'Institut de cardiologie de Montréal, qui présentaient une 

fraction d'éjection ventriculaire gauche inférieure à 40%, et étaient aptes à parler et 

comprendre le français ou l'anglais. L'évaluation psychosociale initiale comprenait les 

symptômes de la dépression (Cardiac Depression Scale, CDS), le statut fonctionnel 

(Functional Performance Inventory, FPI-SF), les perceptions de la maladie (Revised Illness 

Perceptions Questionnaire, IPQ-R), de même que le soutien social (Interpersonal 

Relationship Inventory, IPRI). Le suivit téléphonique à quatre mois comprenait 

l'évaluation des symptômes de la dépression et du statut fonctionnel. 
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Résultats: La prévalence des symptômes de la dépression était particulièrement élevée; 

46.3% (n=136) des patients présentaient des symptômes de depression, soit 27.9% des 

symptômes de dépression modérérés à sévères et 18.4% des symptômes de dépression 

sévère. Des analyses de régression linéaires ont demontré que les scores élevés de 

dépression au suivi à quatre mois étaient associés de façon significative à un plus grand 

nombre de symptômes identifiés par le patient comme étant en lien avec sa maladie 

(Identité), à une perception plus longue en regard de la Durée de sa maladie, à des 

Conséquences plus importantes de sa maladie, à une plus faible perception de Contrôle 

Personnel et de Contrôle des Traitements, ainsi qu'à une moins bonne Compréhension de 

sa maladie, après avoir ajusté pour des caractéristiques démographiques et cliniques tels 

que l'age, le sexe, l'éducation, le fait de vivre seul, la fraction d'éjection ventriculaire 

gauche et la comorbidité. Les résultats ont également indiqué que la performance 

fonctionelle était associée à la plupart de ces dimensions. Les analyses longitudinales ont 

indiqué qu'après avoir ajusté pour le score initial de dépression, la perception du Contrôle 

des Traitements permettait de prédire la dépression au suivi à quatres mois. Une perception 

de Contrôle Personne/limitée était associée à un plus haut niveau de dépression et à une 

performance fonctionnelle réduite, chez les patients qui rapportaient un plus bas niveau de 

soutien social, alors que ces relations n'étaient pas manifestes à des niveaux plus élevés de 

soutien social. 

Concusions: La forte prévalence des symptômes de la dépression identifiée dans cette 

étude confirme l'importance d'ameliorer la reconnaissance des symptomes de la dépression 

chez les patients atteints d'insuffisance cardiaque. Les résultats soulignent la pertinence de 

valider la perception de la maladie chez les patients atteints d'insuffisance cardiaque. Des 

interventions qui modifieraient les perceptions négatives pourraient contribuer à améliorer 

la performance fonctionnelle et à atténuer les symptômes de la dépression chez les patients 

atteints d'insuffisance cardiaque. 



STATEMENT OF ORIGINALITY 

This thesis represents original research. A longitudinal study was conducted on 142 

ambulatory patients with CHF treated at the Heart Failure Clinic at the Montreal Heart 

Institute. The study objectives were developed and specific analytic strategies were 

planned. The objectives were to examine the interrelationships among six dimensions of 

patients' subjective views oftheir illness, social support, and later measures of depression 

symptoms and functional performance in patients with CHF. The investigator recruited the 

patients and conducted the baseline and follow-up psychosocial interviews. 

v 

This study extends work regarding psychosocial correlates of depression and 

physical health outcomes. It provides a better understanding ofpatients' beliefs oftheir 

illness as potentially modifiable factors influencing depression and functional performance, 

and provides theoretical grounds for gui ding research in heart failure. 
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CHAPTER 1. INTRODUCTION 

Congestive heart failure (CHF) and depression, two leading problems in the 

community, are independently known to result in significant functional impairments, 

deterioration in quality oflife and high mortality. CHF is the final manifestation ofmany 

heart diseases. It is increasing in incidence and prevalence worldwide,1 ,2,3 and these 

increases are likely to continue as a result of the aging of the population and advances in 

lifesaving cardiovascular therapies.4,5 Likewise, depression is the most commonly reported 

psychiatric illness, 6-8, 9 with established high prevalence in cardiac patient samples,lo,11 and 

it has been identified as the leading cause of disability worldwide with regard to years lived 

with disability, and the leading cause of the overall burden ofillness by 2020. 12 

CHF and depression are also known to impose a large burden of morbidity, as well 

as high mortality. CHF is the leading cause ofhospitalization in adults over 65 years of 

age, and the most common principal discharge diagnosis among all hospitalized patients. 

13,14 The high rates of readmission associated with CHFI5 highlight the vulnerability of 

CHF patients to recurrent exacerbations ofthis illness, in addition to a high death rate. 15,16 

Depression is similarly associated with increased health care utilization and increased 

health care costs among community residents,9,17 medical populations,18 and among 

patients with cardiovascular disease (CVD).19 

As depression was found to be a strong predictor of cardiac events,20-22 of cardiac 

mortality,10,23,24 and a predictor for the development of cardiovascular disease,25,26 the 



importance of concurrent depression in patients with CHF has only recently been 

addressed. 

Recent studies of depression in CHF patients showed that depression is highly 

prevalent, it is at least as high as the prevalence estimates found in other cardiac patient 

samples, and sorne studies have provided epidemiologic evidence of the prognostic 

implications of depression in this groUp.27,28 In patients with CHF, depression is also 

associated with higher rates ofhospitalization,28 dec1ines in functioning,29 and also with 

increases mortality.30 Although there are suggestions in the literature that depression may 

be highly prevalent in CHF patients and may be important in heart failure prognosis, there 

is a paucity of data on its role and how it relates to other determinants of physical 

functioning outcomes in CHF patients. 

2 

Studies on the risk factors of depression and studies on the determinants of 

functional status involving patients with chronic illnesses, have reported an etiologic role 

for demographic and social support factors/ 1,32 and for objective measures of disease 

severity such as comorbidity, in both depression and functional status outcomes. 33-35 

Recently, the role ofpatients' subjective views oftheir illness, or illness perceptions, has 

been increasingly studied in patients with various chronic illnesses, and findings suggest 

that illness perceptions are important factors contributing to medical, social, and 

psychological outcomes inc1uding depression. Illness perceptions, as defined in Leventhal' s 

self-regulatory model,36,37 represent patients' subjective views about their illness, or 

internaI representations of the external world. These perceptions provide a framework for 

patients to understand their illness, assess health risk, and guide their health behaviors. In 
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fact, it has been suggested that these perceptions possibly explain variations in patients' 

adjustment to the same level of disease severity. Illness perceptions inc1ude: 1) Identity, 

beliefs about the signs and symptoms associated with the illness; 2) Timeline, beliefs about 

duration of the illness; 3) Consequences, beliefs about the severity of the illness; 4) 

Personal Control and 5) Treatment Control, be1iefs about personal control and about the 

effectiveness oftreatment control; and 6) Coherence or understanding of the illness. 

Sorne cross-sectional studies38-40and a few longitudinal studies41 -43 in patients with 

different chronic illnesses such as chronic obstructive pulmonary disease, rheumatoid 

arthritis (RA), and psoriasis, provide empirical support for the central role of illness 

perceptions in directing health-protective behavior and in predicting both physical and 

psychological outcomes, inc1uding depression. For example in one such study, in patients 

with psoriasis,43 beliefs in adverse consequences of the disease and less perceived control 

over the course of the illness were associated with increased health care utilization and 

hospital admission over the study follow-up, after statistically controlling for the effects of 

medical variables. 

In cardiac patients, illness perceptions were significantly associated with attendance 

at rehabilitation pro gram, speed ofretum to work and health behavior changes, following 

an acute myocardial infarction or after a cardiac surgery.44-46 To the author's knowledge, 

the present study is the first, conducted in patients with CHF, to specifically examine 

illness perceptions using Leventhal's self-regulatory model. Beliefs about the course of 

their illness (Timeline), beliefs about Personal Control and the effectiveness of Treatment 

Control, and patients' Coherent understanding oftheir illness, may be particularly relevant 
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to the experience ofheart failure, given the need for patients to continuously monitor their 

symptoms, control dietary and fluid intake, and adhere to complex medical regimens. In 

this context, an illness perception approach to the problems of CHF and depression may 

offer unique opportunities to identify relevant aspects of patients' adjustment, in the aim of 

improving functioning and alleviating depression symptoms. 
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CHAPTER 2. BACKGROUND AND LITERATURE REVIEW 

This chapter is organized into eight sections. The first, on congestive heart failure 

(CHF), defines heart failure, reviews epidemiologic data on the prevalence and incidence 

of CHF, its prognosis and correlates. The second section, on depression, defines major 

depression and more minor or subsyndromal forms of depression as diagnostic categories, 

and also examines the literature on depression as a continuum of symptoms. It then 

describes the prevalence of depression among community dwellers, and cardiac patients, 

and reviews the prevalence of depression in patients with three commonly reported chronic 

conditions, namely stroke, RA and cancer. Finally, it explores the correlates of depression 

and its associated morbidity and mortality. The third section, on illness perceptions, 

reviews the literature that has explored this concept in relation to depression and functional 

status. The fourth and fifth sections review the literature on social support and functional 

performance, as they relate to depression and chronic illnesses. Lastly, the sixth section 

presents the conceptual framework used in the present study, and sections seven and eight 

present the objectives and the study hypotheses. 

2.1 CONGESTIVE HEART FAILURE 

2.1.1 DEFINITION 

Congestive heart failure (CHF), the final manifestation ofmany heart diseases, is a 

chronic condition characterized by fatigue, dyspnea, and progressive limitations in 

functional status leading to forced dependency. Heart failure is defined in the medical 

literature as "the pathophysiological state in which the heart is unable to pump blood at a 
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rate commensurate with the requirements of the metabolizing tissues or can do so only 

from an elevated filling pressure" (Braunwald et al., 1997, p.394).47 Heart failure is 

recognized c1inically by a constellation of signs and symptoms that are the result of 

compensatory mechanisms for cardiac dysfunction. Severe heart failure will typically 

inc1ude symptoms such as peripheral edema, dyspnea, orthopnea, paroxysmal noctumal 

dyspnea, fluid retenti on, and acute pulmonary edema. Less severe heart failure may be 

asymptomatic at rest and have only mode st limitations in activities.48 Heart failure may 

occur as the end-result of damage caused by a number of disease processes e.g. 

hypertension, valvular defects, and congenital heart disease, but the most common etiology 

ofheart failure is ischemic heart disease. 

2.1.2 PREY ALENCE AND INCIDENCE OF CHF 

CHF is a major cardiovascular problem that is increasing in incidence and 

prevalence worldwide,l as a result of the progressive aging of the population,4 and the 

increasing proportion ofpost-myocardial infarction (MI) patients who survive.sln an 

extensive literature review of US and European studies from 1966 to 1995, Cowie et al. 

(1997)2 reported prevalence estimates for heart failure ranging from 0.3% to 2.0%, to as 

high as 13.0% for those aged over 65 years. Recently, a community-based study in the US 

reported an overall prevalence of CHF of2.2%, for which 0.7% was diagnosed among 

participants aged 45 through 54, 1.3% for those aged 55 through 64, 1.5% for those aged 

65 through 74, and 8.4% for those greater than 75 years.3 



The incidence of CHF is three times greater in men than in women, and increases 

markedly with increasing age. In a community-based elderly sample in the US who were 

free ofheart failure in 1982 and followed over a 10-year period, Chen and al. (1999)49 

reported an overall incidence ofheart failure of 12.5 per thousand per annum. The 

incidence ranged from 12.5 to 29.3 for men, and from 8.1 to 18.4 per thousand per annum 

for women, varying according to the different age groups. The higher incidence ofheart 

failure and reduced survival in men than in women in every age groupl,50 result in a 

prevalence figure that is about the same for men and women.51 

The diagnosis of CHF is now made at a later age. The Framingham Study reported 

that subjects were oIder at the time of diagnosis ofheart failure over the various waves of 

the study. The mean age at diagnosis was 57.3 in the 1950s, 65.9 in the 1960s, 71.6 in the 

1970s, and 76.4 years in the 1980s.52,53 

2.1.3 PROGNOSIS OF CHF 

7 

CHF is associated with very high mortality and morbidity. Population-based studies 

report 6-month and 1-year mortality rates ranging from 15% to 30%, and from 23% to 43% 

respectively, and increasing mortality rates with advancing age. 52,54,55 Hospital-based 

studies of patients with decompensated CHF report 6-month and 1-year mortality rates 

ranging from 21 % to 44% and from 29% to 52% 13,16,56-58 Statistics from the Heart and 

Stroke Foundation of Canada15 indicate that both the death rates and the hospitalization 

rates for CHF increased between 1985 and 1995, and that theythen stabilized in the later 



1990s, but projections to 2025 suggest that they will increase sharply for both men and 

women due to the aging of the population. 

8 

Mortality rates for men exceed those for women. 16,52 59,50 Evidence for sex 

differences in the primary etiology ofheart failure and clinical expression ofheart failure 

have been suggested to explain these differences in mortality rates observed between sexes. 

Women are more likely to have hypertension as the primary etiology ofheart failure. Men 

on the other hand, more often have ischemic heart disease. 

2.1.4 HOSPITAL MORBIDITY 

CHF is the leading cause of hospitalization in adults over the age of 65 years,60 as 

well as the most common principal dis charge diagnosis among aIl hospitalized patients. 

Readmission within 3 to 6 months of initial discharge has been reported to occur in 24 to 

52% of cases l3,14,16,61,62 Brophy et al. (1993)58 reported a 6-month readmission rate of 30% 

among patients hospitalized for CHF at two general hospitals in Canada. The high rates of 

readmission in these studies highlight the vulnerability of CHF patients to recurrent illness 

and their large burden of morbidity. Noncardiac comorbidities are also highly prevalent in 

patients with CHF and are associated with increases in preventable hospitalizations. 

Braunstein and colleagues (2003)63 determined that among 122,630 individuals 2: 65 years 

old with CHF, nearly 40% had five or more noncardiac comorbidities, and this group 

accounted for 81 % of the total inpatient hospital days. 

Sorne studies have sought to identify risk factors that contribute to early 

readmission among patients hospitalized with heart failure. In a prospective study of 257 



patients admitted nonelectively with heart failure in 1993 and 1994 to an urban hospital in 

the U.S., Chin and colleagues (1997)64 found both medical and social factors (such as 

single marital status) to be independent correlates ofreadmission or death. Others have 

found a failed social support system62 and lack of adherence to the medical regimen 65,66 to 

be important factors for readmission. In a literature review of studies published between 

1966 and 1996 on psychosocial factors in CHF, Profant and Dimsdale (2000) 67 suggested 

that psychosocial factors may be important precipitants for decompensation and 

hospitalization of patients with CHF. The authors suggested that comorbid depression may 

also play a role in the exacerbation of CHF, although very few studies were done in this 

area. 

In summary, CHF is a major health problem that is increasing in incidence and 

prevalence, at a time when rates of other cardiovascular diseases are decreasing. CHF is 

associated with high mortality and elevated hospital readmissions. Although a number of 

psychosocial factors have been associated with early readmission, functional impairments 

and exacerbation of CHF, the literature on these factors in CHF patients, particularly on 

depression, is sparse. The literature on the psychosocial factors in CHF patients, and in 

other cardiovascular and chronic disease conditions will be reviewed in the following 

sections. 

9 



2.2 DEPRESSION 

2.2.1 DEFINITION 

10 

The psych010gical and psychiatrie literature on depression uses the tenn de pression 

in two ways: as a psychiatrie disorder, and as a point above a given limit of severity on a 

continuum of depression symptoms. As a psychiatrie disorder, depression is diagnosed 

according to the criteria listed in the Diagnostic and Statistical Manual (DSM-N) of the 

American Psychiatrie Association (1994).68 DSM-N defines major depression as the 

presence of five or more of the following symptoms, significant weight loss, sleep 

disturbances, fatigue, inappropriate guilt, problems concentrating, and suicidaI ideation; 

with at least one of the symptoms being either depressed mood and/or loss ofinterest or 

pleasure. These symptoms must be present most of the day nearly every day for at least two 

weeks, and must not be due to the direct physiological effects of a substance or a general 

medical condition. They also must have resulted in impainnent in day-to-day functioning. 

DSM-N provides research diagnostic criteria for defining minor or subsyndromal 

depression, as either depressed mood or loss of interest or pleasure in activities, with at 

least two but fewer than five of the symptoms of a major depressive episode previously 

cited, being present during the same 2-week period, accompanied by functional status 

impainnent. 

Researchers are increasingly using measurement approaches that assess depression 

as a continuum of symptoms with a varying degree of severity, rather than as a categorical 

diagnosis. This approach fits in with the physiology of depression, which is likely to 

represent a spectrum of increasing pathology with increasing severity of depression. 
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Among the authors who have assessed depression as a continuum, many have used a 

screening-based definition to define 'minor depression' as those individuals with lower 

scores than are required for a diagnosis of major depressive disorder. The tenn mild to 

moderate symptoms of depression has also been used by others who have defined it as any 

score greater than a pre-determined eut-off score on a depression screening instrument. 10
,69 

2.2.2 PREY ALENCE OF DEPRESSION IN THE COMMUNITY 

Depression is the most commonly reported psychiatric illness, causing considerable 

suffering and disturbance in the lives of those affected and those around them. In 1996, the 

Global Burden of Disease Study ranked depressive disorders as the leading cause of 

disability worldwide with regard to years lived with disability, and the study projects major 

depression to be the leading cause of the overall burden ofillness by 2020 (taking into 

account both disability and mortality), following isehemie heart disease. 12 

The prevalenee of major depression in community samples is estimated to be 

particularly high. Aeeording to the National Population Health Survey (NPHS),1 the 

estimated one-year prevalence for major depressive episodes was 4.5% in Canada over the 

period from 1994 to 1999, a prevalence figure that has been shown to have remained steady 

at about 5% over the 40-year period of assessment in the Stirling County study in Canada.6 

One-year prevalence estimates in the United States have varied from 3.7% in the National 

Institute of Mental Health (NIMH) multisite Epidemiologie Catchment Area (ECA) 

program to 10.3% in the National Comorbidity Survey (NCS).31,33,70 The variability among 



these studies has been attributed to the use of different diagnostic instruments, the years 

assessed, and the age and sex of participants. 

Large epidemiological studies have reported prevalence estimates for depressive 

symptoms ranging from 11.8% to 24%,8,9,71 and most importantly, in these studies 

depressive symptoms were also found to be a risk factor for future major depression.n -74 

12 

Depression is greater in women than in men. The NPHS data in Canada are 

consistent with that of the ECS and NCS in the US, in finding approximately twice as many 

women reporting major depression than men. This higher risk for women holds true for all 

age groups,33,70 and has also been reported for more minor or subsyndromal forms of 

depression in several other studies. n,6, Il 

Depression is more prevalent among those aged 15 to 34, dec1ines in mid-life, and 

may be lowest among those aged 65 or 0Ider/,8,33 although sorne recent research suggests 

that the prevalence increases in the very 0Id.75,76 

2.2.3 PREY ALENCE OF DEPRESSION IN CARDIAC DISEASE AND IN CHF 

In hospitalized cardiac patient samples, one-month prevalence estimates for major 

depression range from 16% to 22% 23,77,78 and from 12% to 31 % for depressive symptoms 

(measured as a continuum of increasing severity),l0 somewhat higher than the one-month 

prevalences for major depression (2.6% to 5.7%),7,79 and for depressive symptoms (8.4% to 

24%),8,73 found in community samples. 

There has been comparatively little research on the prevalence of depression in 

patients with CHF. This literature was summarized in a review by Thomas et al. (2003)30 
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for 8 studies published up to 2003. We searched MEDLINE and PSYCHINFO and found 

an additional 7 studies. AlI these studies are summarized in Tables 1 and 2, which are an 

update of a table presented in Thomas et al. in 2003. These studies suggest that the 

prevalence of depression is particularly high in CHF. It ranges from Il % to 48% among 

out-patients80,81 and from 13.9% to 77.5% among hospitalized patients.28,82 It is at least 3 

times higher than in the general population and greater than that seen in patients with other 

chronic medical conditions.83 In a community-based epidemiological study of people aged 

70 and older, Turvey et al. (2002)80 found a higher prevalence of depression on the short­

form CIDI in patients with heart failure (11 %; n= 199) than in those with other heart 

conditions (4.8%; n= 1,856) or with no heart conditions (3.2%; n= 4,070). Patients with 

heart failure were twice as likely as patients with other or no heart conditions to have 

depression, even after controlling for number of common chronic illnesses, symptomatic 

fatigue and apnea, and cognitive and physical impairment. 

Among outpatients with CHF, Rumsfeld et al.'s study (2003i9 is the largest study 

of depression found in the literature. They prospectively followed a cohort of 460 

outpatients with an ejection fraction of less than 40%, and reported that 30.2% of their 

sample had substantial depressive symptoms at baseline using the Medical Outcomes 

Study-Depression (MOS-D) questionnaire. Depressed patients were also at increased risk 

for significant worsening of their heart failure symptoms, physical and social functional 

status, and quality of life. In addition, depressive symptoms were found to be the strongest 

predictor of dec1ine in health status at 6 weeks follow-up, after adjusting for baseline health 

status. 



Table 1. Studies of Depression Among Outpatients with Heart Failure * 

PREY ALENCE OF DEPRESSION 

Authors Sample Sex Mean age MAJOR DEPRESSION SYMPTOMS OF DEPRESSION 
MlF (range) Scale % Scale % 

OUTPATIENTS 

Gottlieb & al. 2004 (81) 155 122/33 64 BD! (~10) 48% 
(33-85) 

Gutierrez & Davis 1999 (85) 40 20120 24-86 SCID 15% BD! (~13) 17.5% 

Havranek & al. 1999 (86) 45 31/14 54 CES-D (~16) 24.4% 

Martensson & al. 2003 (87) 48 48/exc1uded 61 BD! 35% (12% mild, 
21 % mod., 2% sev.) 

Murberg & al. 1998 (88) 119 85/34 66 SDS 40%(27% mild.-mod., 
Il % mod., 2% sev.) 

Rurnsfeld & al. 2003 (29) 466 352/114 Not provided MOS-D (~0.06) 30.2% 

Skotzko & al. 2000 (84) 33 30/3 64 CES-D (~16) 42% 

Turvey & al. 2002 (80) 199 75/124 76 CID! 11% 
(short form) syndromal 

* Modified from Thomas et al. (2003). 30 
_ .... __ . --

BDI=Beck Depression Inventory; CES-D=Center for Epidemiologie Studies Depression Scale; CIDI=Composite International Diagnostic Interview; 
DIS=Diagnostic Interview Schedule; MOS-D=Medical Outcomes Study-Depression Questionnaire; SCID=Structured Clinical Interview for DSM-IV; 
SDS=Zung Self-rating Depression Scale. 



Table 2. Studies of Depression Among Hospitalized Patients with Heart Failure * 

PREY ALENCE OF DEPRESSION 

Authors Sample Sex Mean age MAJOR DEPRESSION SYMPTOMS OF DEPRESSION 

MlF (range) Seale % Seale % 
HOSPIT ALIZED 

Freedland & al. 1991 60 26/34 78.4 DIS 17% 

Freedland & al. 2003 (89) 682 327/355 66 DIS 36% BDI (2:10) 51% 
(20% major D, 
16% mimorD) 

Friedman & al. 2001 (154) 170 87/83 72.7 CES-D (~1O) 30% 
(50-93) 

Fulop & al. 2003 (90) 203 95/108 76.8 SCID Baseline: 22% GDS(~lO) Baseline: 36% 
(65-98) 4 weeks:20% 4 weeks: 33% 

24 weeks: 17% 24 weeks: 26% 

Jiang & al. 2001 (28) 374 236/138 median: 63 DIS 13.9% BDI (~10) 35.3% 

Koenig & al. 1998 (91) 107 51/56 55.1 DIS 58% 
(60-89) (37% major D, 

Vaeearino & al. 2001 (82) 

22% minorD) 
391 198/193 Not provided GDS 77.5% 

(6-7 mild, (35% mild, 
8 to 10 moderate, 33.5 moderate, 

>11 severe) 9% severe) 
* Modified from Thomas et al. (2003) 30. 
BDI=Beek Depression Inventory; CES-D=Center for Epidemiologie Studies Depression Seale; DIS=Diagnostie Interview Sehedule; GDS=Geriatrie Depression 
Seale; SCID=Struetured Clinieal Interview for DSM-IV. 
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Gottlieb et al.'s stud (2004)81 evaluated 155 outpatients with CHF and found nearly 

one-half (48%) of their sample depressed using a score of 10 or higher on the Beck 

Depression Inventory (BD!). Depressed patients tended to be younger; women were more 

likely to be depressed than men, and depressed patients scored significantly worse on 

quality of life measurements than patients who were not depressed. A high prevalence of 

symptoms of depression has also been reported in five other small sample studies of 

outpatients with CHF, with estimates varying from Il % to 42%. 84,85,86,87,88 

Among hospitalized patients with CHF, Freedland et al. (2003)89 published the 

largest study of depression found in the literature in 2003. They administered the 

Diagnostic Interview Schedule (DIS) to a series of 682 hospitalized patients and found 36% 

oftheir sample to have depression, 20% major depression and 16% minor depression, 

respectively. Among the 613 patients who also completed the BDI, 51 % were classified as 

depressed. However, the authors attributed the high prevalence of depression with the BDI 

to its low specificity, since 45% of the patients identified by the BDI were not recognized 

as depressed bythe DIS. Jiang et al.'s study8 used the BDI to screen 374 hospitalized 

patients with CHF and found that 35.3% of the patients had mi Id to moderate symptoms of 

depression, and 13.9% of the patients had major depression using a modified version of the 

DIS. Furthennore, patients with major depression were more than twice as likely as 

nondepressed patients to die or be readmitted within 3 months to 1 year after 

hospitalization. 

Vaccarino et al (2001) reported the highest prevalence of depression among 

inpatients.82 They evaluated 391 inpatients with CHF and found 77.5% with depressive 
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symptoms (35% ofthe patients c1assified in the mi Id range, and 33.5% and 9% in the 

moderate and severe depression range), using the Geriatrie Depression Seale (GDS) Short­

Form. 

Furthermore, the few studies that prospeetively evaluated depression in patients 

with CHF suggest that depression in this patient population may be sustained over an 

extended period oftime. For example, in a 6-month follow-up study of203 older adults 

hospitalized for CHF, Fulop et al. (2003)90 reported that 22% oftheir sample was depressed 

at baseline aceording to the SCID. At 4 weeks after discharge, 53% ofthe patients who 

were depressed at discharge remained depressed, and 29% remained depressed after 6 

months. Furthermore, patients who had been identified as depressed at diseharge had a 

higher number of medical eneounters by 24 weeks post hospitalization (in terms of 

physieian visits, emergeney department visits, hospital admissions, laboratory tests, and 

rehospitalization days), than the nondepressed patients. 

Similarly, Koenig (1998)91 reported that 58% oftheir sample of 107 hospitalized 

patients for heart failure were identified as depressed, 36.5% with major depression and 

21.5% with minor depression. Over 40% of the depressed patients remained depressed at 

one year following discharge, and these patients used more outpatient and inpatient medical 

services than nondepressed patients. 

In summary, depression is highly prevalent in CHF patients, with the highest 

prevalenees reported in hospitalized patients eompared with outpatients with heart failure. 

It is higher than the prevalence of major depression and depression symptoms reported in 

hospitalized patients following an acute MI23
,78,92 a coronary artery bypass graph (CABG) 
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surgery,20 or in patients hospitalized with unstable angina 22. In order to provide a point of 

comparison for the prevalence of depression in CHF, the following section reviews the 

prevalence of depression in patients with three commonly reported chronic conditions, 

namely stroke, RA and cancer. 

2.2.4 PREVALENCE OF DEPRESSION IN STROKE, RHEUMATOID ARTHRITIS AND CANCER 

The prevalence ofpost-stroke depression has been reported to vary from 14% to 

55%, with major depression occurring in 5% to 31 % of patients93-97 and minor depression 

in 5% to 44% ofpatients.93,98-100 As with the literature on communityprevalences, the 

wide discrepancies may be attributed to methodologic heterogeneity such as the settings 

from which the populations were sampled, the use of different assessment instruments and 

selection criteria for depression, and the time of assessment after stroke (See Appendices 

A-l and A-2). 

In fact, in a recent literature review on the epidemiology ofpost stroke depression, 

Whyte and Mulsant (2002)101 reported that depression varies with the time since the stroke, 

with a peak period prevalence of depression around 3 to 6 months after the stroke, and a 

prevalence that remains high even 1 to 3 years after the stroke. Pohjasvaara et al. (1998)102 

studied 277 patients at 3 months after stroke and found depression in 40% of the patients, 

with 26% as having major depression and 14% minor depression. Studies that have 

included evaluation of hospitalized patients undergoing rehabilitation in the acute stage 

after stroke reported the highest prevalence of depression, with estimates that ranged from 

29% to 55%.103,104 
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In patients with RA, estimates of the prevalence of depression have been reported in 

the range of 15 to 66%.105-109 In a large USA community-based study inc1uding 1,152 RA 

patients, Hawley and Wolfe (1993)110 reported a prevalence of depression of25 - 20%. In a 

study by Frank et al. (1988), III 42% oftheir sample of 137 RA patients met criteria for 

sorne form of depression, inc1uding 17% for major depression. The majority ofthe studies 

in RA have included self-reported measures of the severity of depression, in contrast to 

using psychiatrie examinations to diagnose depression on the basis of the DSM symptom 

criteria (see Appendix A-3). 

Among cancer patients, studies have also yielded variable estimates of the 

prevalence of depression, ranging from 7.8 to 25.5% for hospitalized patients 112,113 and 

from 7.1 to 36.6% for outpatients. 1l4
-
117 The different times of assessment of depression 

during the patient's illness, as weIl as the setting from which subjects were recruited 

(whether patients were recruited from outpatient c1inics or inpatient hospital settings) have 

been reported as factors contributing to the wide variations in the prevalence of depression 

(see Appendix A-4 and A-5). 

In samples of women with breast cancer, reported prevalence of depression vary 

roughly from 4.5% for major depression up to 27% for minor depression. 116,118 In a cross­

sectional study of 303 women with early-stage breast cancer, Kissane et al. (1998)116 found 

major depression in 9.6% and minor depression in 27% at 3 months after breast surgery. 

Among hospitalized cancer patients, Ravazi et al. (1990) 113 found 7.8 to 25.5% oftheir 

sample of210 inpatients to have major depression. 
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Methodologicallimitations, common to an studies of depression examined for this 

review, impede comparison of the various estimates of the prevalence of depression, and 

restrict the conclusions that can be drawn from the present review. Differences in 

recruitment strategies and in the setting from which subjects were sampled, differences in 

times of assessment of depression in the course of patient' s illness and varying illness 

severity, are among the most common sources ofmethodologic heterogeneity observed in 

these studies, that contribute to the wide variations in the prevalence of depression 

reported. 

Despite these methologicallimitations, the following observations can be made. 

Across the studies reviewed, the prevalence of depression is higher among patients in 

hospital and rehabilitation settings, than in patients recruited from outpatient clinics and in 

the community. The prevalence of depression also varies with the time since diagnosis of 

the illness, its severity and course. These differences in prevalence of depression are 

congruent with research on the epidemiology of depression, which suggest that symptoms 

of depression fluctuate markedly in severity over time, and that there is considerable 

variability in the length of depressive episodes and recurrence. What is clear from these 

studies is that the prevalence of depression in patients with commonly reported chronic 

illnesses, such as stroke, RA and cancer, is at least as important as that seen in cardiac 

patients samples. However, the highest prevalence estimates are reported in CHF patients. 

There is comparatively less data on depression in CHF patients, particularly on the 

prognostic implications of depression in this group. The section that follows reviews the 
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literature on the correlates of depression and its associated morbidity and mortality in other 

cardiovascular diseases. 

2.2.5 PROGNOSIS OF DEPRESSION IN CVD 

Depression is common among patients with cardiovascular disease (CVD), and a 

growing body of literature indicates that depression is associated with increased health care 

utilization, increased health care costs and negative health outcomes (e.g. recurrent 

coronary events, and cardiovascular mortality). In fact, recent literature suggests that 

depression also has an adverse impact on the development of cardiovascular disease in 

initially healthy individuals. 119 

Depression is associated with increased health care utilization and increased health 

care costs among community residents9
,17 and medical populations. 18 Among patients with 

CVD, Frasure-Smith et al. (2000) examined the relationship between post-MI depression 

and health care costs both during the index admission and during the following year. 19 The 

authors found that during the MI admission those with mild to moderate symptoms of 

depression had estimated costs that were about Il % greater than other cardiovascular 

patients. Costs during the first postdischarge year were about 41 % higher for depressed 

than for nondepressed patients. This difference was not associated with major cardiac 

treatment procedures. During the index admission and over the first post-MI year, 

depressed patients spent more time in-hospital than did the nondepressed. Depressed 

patients also visited emergency rooms more often and saw physicians on an outpatient 

basis on average two to three times more than nondepressed patents. 
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In patients with coronary artery disease, depression is an independent risk factor for 

the occurrence ofmajor cardiac events, raising the risk of cardiac events by a factor oftwo 

to four, independent of demographic and disease severity variables. For example, the 

presence of major depression at the time of coronary angiography more than doubles the 

risk that a major cardiac event will occur within one year.77 Major depression diagnosed at 

discharge is also associated with a more than 2-fold increase in risk of death or readmission 

in the 12 months following CABG surgery.20 In addition, it has been shown that the 

relationship between depression and cardiac morbidity and mortality may persist up to 3 

years after CABG surgery.21 There is a similar depression-related increase in risk for 1-year 

cardiac events in patients admitted for unstable angina.22 

In patients who suffered an acute MI, post-MI depression is a significant predictor 

of cardiac morbidity and mortality. 10,23,24 Major depression was associated with a more 

than 4-fold increased risk ofmortality during the first 6 months following acute MI23 while 

depressive symptoms were associated with at least as great an increase in cardiac mortality 

during 18 months of follow-up following MI, even after controlling for cardiac risk factors 

(age, measures of disease severity or Killip c1ass, and previous MD. 1D 

Furthermore, it has been shown that the impact of depression may be sustained over 

an extended period oftime. Welin et al. (2000)120 assessed 275 patients for depression 

within 3 months after MI and found that depression was associated with an increased risk 

of subsequent cardiac death as well as total mortality over 10 years of follow-up. Lastly, of 

all the psychosocial risks studied in cardiovascular disorders, severalliterature reviews 
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have concluded that depression is the most prevalent and best supported by 

'd . 1 . l'd 121-124 epl emlO oglca eVl ence. 

The adverse impact of depression on the development of cardiovascular disease has 

recently been documented from community-based studies. 119 In a meta-analysis conducted 

in 2002, Rugulies25 reviewed cohort studies with clinical depression or depressive mood as 

the exposure, and MI or coronary death as the outcome. The author showed that depression 

predicts the development of coronary heart disease in initially healthy subjects, with 

relative risks ranging from 1.50 to 4.16. He found a stronger effect size for clinical 

depression compared to depressive mood, thus suggesting a dose-response relationship 

between depression and coronary heart disease. The INTERHEART Study,26 a case-control 

study with 11,119 patients with a first MI and 13,648 age-matched and sex-matched 

controls, was carried out to evaluate the associations of several psychosocial stressors with 

the risk of acute MI across different populations worldwide with various ethnic origins. 

This large case-control study showed that depression was associated with more than one 

and one halfthe risk of acute MI in both men and women from 53 countries, and across 

different ethnic groups. 

Depression is common in patients with CHF and several studies have associated 

depression with declines in activities of daily living, higher rates ofhospitalization, and 

even increased mortality. Clarke et al. (2000)27 and Jiang et al. (2001i8 provided 

epidemiologic evidence of the prognostic implications of depression in patients with CHF. 

In a subsample of 2,992 patients with CHF included in the SOL VD database, high levels of 

depressed mood and social isolation were found to be significant predictors of risk for 



experiencing severe limitations in intermediate and social activities of daily living at 1 

year. 27 
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Recently, Rumsfeld et al. (2003i9 demonstrated the impact of depressive symptoms 

on heart failure specific health status over time. In their longitudinal cohort study of 460 

patients with CHF, they found that the depressed patients, as assessed by the Medical 

Outcomes Study-Depression Questionnaire (MOS-D), were at greater risk for significant 

worsening oftheir heart failure symptoms, physical and social function, and quality oflife 

over the 6 week follow-up period, compared with the non-depressed. The differences 

remained after adjustment for demographic, cardiac, comorbidity, baseline health status, 

and heart failure treatment variables. Moreover, depressive symptoms were the strongest 

predictor of dec1ine in health status in the multivariate mode1s. 

Depression has also been found to be a strong predictor of repeated admissions, 

independent ofinitial severity ofheart failure illness. For example, in Jiang et al. 's study 

(2001i8 patients with major depression had the highest readmission rates at 3 months and 1 

year (52.2% and 80.4%, respectively), followed by the mild depression group (42.6% and 

55.6%) and the no depression group (36.5% and 52.3%). In addition, patients with major 

depression had more than twice the risk ofbeing readmitted at 1 year after hospitalization 

compared to patients with no depression, after controlling for age, NYHA c1ass and 

baseline ejection fraction. 

There is now evidence that depression is associated with increased mortality in 

patients with CHF. In a recent review of the literature on the incidence, the physiologic 

effects, and the relation of depression to mortality in patients with heart failure, Thomas et 
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al. (2003)30 examined five recent studies that have looked at the impact of depression on 

mortality in patients with heart failure (four studies that recruited patients while 

hospitalized and one community-based sample). According to Thomas et al. (2003io none 

of the studies reported significant differences in mortality between the patients who were 

depressed and those who were not depressed. However, when the authors combined the 

cases from the four studies that specified the number of patients who died, depressed 

patients were at significantly greater risk for death than the nondepressed. From the pooled 

data, mortality rates for the shortest follow-up period reported in each study was 18.7% for 

the depressed patients in contrast to 9.7% for the nondepressed. For the longest follow-up 

periods (12 months or more), the pooled mortality rates for the depressed were 21.1 % in 

contrast to 15.8% in the nondepressed. Moreover, studies that examined the correlation 

between depression and mortality, contrasting the different degrees of depression, found a 

significant trend to increased mortality with increasing levels of depression. 82,88 

Similarly, Jiang et al. (2001)28 reported that patients with major depression had the 

highest mortality rates at 3 months and 1 year (13.0% and 26.1 %), compared to patients 

with mild depression (7.4% and 11.1 %) and patients who had a BDI score of 10 or higher 

(5.7% and 13.7% respectively). However, when risk factors such as age, NYHA class, and 

ejection fraction were accounted for, 3-month and l-year mortality rates comparing 

patients with major depression and those without depression, were not statistically 

significant. In terms ofreadmissions at 1 year, the effect ofmajor depression remained 

statistically significant. In contrast, Murberg et al. (1999)125 prospectively followed 119 

CHF outpatients for a period of2 years and found statistically more deaths (p<.05) among 
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the depressed patients (a score of 50 or higher on the Zung Self-Rating Depression Scale) 

compared to the nondepressed patients (25% versus 11.3%). Depressed patients were 

almost four times more likely to die within 2 years compared to the nondepressed patients. 

While there seems to be a consensus from available studies that depression is 

associated with increased morbidity and mortality in patients with CHF, the influence of 

depression on the development of CHF has only recently been addressed. Williams et al. 

(2002)126 examined the effect of depression on the incidence ofheart failure in a 

community sample of2,501 persons aged 65 years or older, who were free ofheart failure 

at baseline. In this sample, 188 scored as depressed using the CES-D (cutoffpoint of21 or 

higher). During their 14-year follow-up, 313 participants developed heart failure, defined 

as hospitalization for heart failure or death due to heart failure. Depression was associated 

with a 52% increase in the risk ofheart failure. However, after controlling for heart failure 

risk factors such as hypertension, diabetes, and history of MI, this association was no 

longer significant in men, but remained significant in women. 

2.2.6 ETIOLOGY OF DEPRESSION 

Research on the etiology of depression suggests that depression is a multifactorial 

disorder, resulting from interactions involving a complex set of influences. 127 A variety of 

demographic and psychosocial variables have been shown to influence depression. 

Depression appears to be more common in women, being between the ages of 20 and 40, 

being separated or divorced, having lower occupational income, or educationallevels, and 

being unemployed and distressed about this situation.31 ,32 
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There is also evidence for an etiologic role for physical disability,128 comorbidity,33 

and for poor social support34,35 in both the development and recurrence of depression. The 

role ofpatients' subjective views oftheir illness, or illness perceptions, has received 

increasing interest in recent years. Research suggests that among patients with chronic 

illnesses, beliefs about illness are important factors influencing medical, social, and 

psychological outcomes including depression.39,41,42 

In summary, studies on depression in cardiovascular patients have shown that 

depression is associated with negative health outcomes, recurrent cardiac events and 

cardiovascular mortality. In this context, the impact of concurrent depression in CHF 

patients, a group that already has impaired cardiac function and reduced survival, can be 

most devastating. A number of psychosocial factors have been associated with depression 

and negative health outcomes in several studies involving cardiac patients samples, 

however, as reviewed earlier, the literature on these psychosocial factors and how they 

relate to health outcomes in CHF patients is sparse. Emerging studies on psychosocial 

determinants offunctional status have proposed that patients' subjective views oftheir 

illness may be important factors contributing to both psychosocial and physical outcomes 

in patients with various chronic illnesses. Therefore, the importance of illness perceptions 

as they relate to outcomes for cardiovascular patients will be reviewed. 

2.3 ILLNESS PERCEPTIONS 

Patients' subjective views oftheir illness, or 'illness perceptions,' involve beliefs 

about the etiology of the illness, beliefs about the course oftheir illness, how long it will 
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last, the extent to which the illness is amenable to control or cure, and the seriousness of the 

consequences of the illness on their lives and the lives ofthose around them. Sorne 

researchers have found that these beliefs or perceptions are important factors influencing 

medical, social, and psychological outcomes in a variety of diseases. 

The concept of illness perceptions has its roots in contemporary cognitive 

psychology and in social cognition theories. According to the cognitive approach, 

individuals construct models, or internaI representations of the external world, to help them 

understand their experience. These internaI representations will then serve as a guide for 

their own behaviors. 129 Leventhal developed the self-regulatory model in the context of 

illness or in response to health threats.36
,37 He proposed that patients group their ideas 

about illness around six coherent themes or dimensions, which health psychologists have 

called illness perceptions. These dimensions pro vide a framework for patients to make 

sense of their symptoms, assess health risk, and direct action during recovery. The six 

cognitive dimensions are: (1) Identity, beliefs about the number of symptoms that the 

patient identifies as linked to heart failure; (2) Cause, beliefs about what causes the illness 

or its etiology; (3) Timeline, beliefs about the duration ofthe illness (whether it will be 

acute, episodic, or chronic); (4) Consequences, beliefs about the severity of the illness and 

how it affects various aspects of patients , life and functioning (physical, social and 

psychological); (5) Cure or Control, beliefs about the likelihood that the illness can be 

cured or controlled (treatment control and personal control); and (6) Coherence, the 

coherent understanding of the illness. This latter dimension reflects the way in which the 

patients evaluate the consistency or usefulness oftheir illness representation. 130 These six 
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cognitive dimensions or representations are theorized to arise soon after the onset of initial 

symptoms. It is also proposed that these representations will change with disease 

progression, with new symptoms and treatment responses. 

Illness perceptions have been found to vary widely across a number of chronic 

illnesses, and even among individuals with the same illness severityl3l,132 More 

importantly, illness perceptions have been shown to predict both physical and 

psychological outcomes, inc1uding depression. 

A number of cross-sectional studies provide empirical support for the importance of 

illness perceptions in directing health-protective behavior, recovery and adjustment. In a 

cross-sectional study of illness perceptions in three groups of patients with different 

chronic illnesses (chronic obstructive pulmonary disease, rheumatoid arthritis, and 

psoriasis), Scharloo et al. (1998)38 found that patients' be1iefs about their illness duration, 

illness identity, and the extent to which the illness is amenable to cure or control 

contributed a significant improvement in the explained variance in outcome measures of 

physical, role, and social functioning, after statistically controlling for the effects of illness 

duration and disease severity variables. Murphyet al. (1999)39 explored the relationship 

between depression and illness perceptions in 62 outpatients with rheumatoid arthritis. 

They found that compared to the nondepressed, depressed patients felt that their illness had 

more severe consequences, that they had less control over their illness, and that their illness 

would not be cured, even after controlling for the effect ofperceived functional disability. 

Jopson and Moss-Morris (2002tO measured illness perceptions in 168 multiple sc1erosis 

patients and found that a strong sense of personal control and beliefs in the serious 



consequences of the illness contributed significantly to the variance in depression, even 

when the effects of disease severity were taken into account. 
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Sorne longitudinal studies provide further evidence for the role of illness 

perceptions in predicting both physical and psychological outcomes. In patients with 

chronic obstructive pulmonary disease,41 and in patients with rheumatoid arthritis,42 

Scharloo et al. (1999,2000) have shown that illness perceptions significantly predict the 

number ofvisits to the outpatient clinic, the number ofhospital admissions, social 

functioning, and measures of mental health, inc1uding depression, one year later, after 

statistically controlling for the effects of medical variables. In another study among patients 

with psoriasis,43 beliefs in adverse consequences ofthe disease and less perceived control 

over the course of illness were associated with more visits to the outpatient c1inic, and more 

hospital admissions at one year. 

In cardiac patients, Petrie et al. (1996)44 found that patients' beliefs about their heart 

attack soon after admission to hospital significantly predicted later attendance at a 

rehabilitation program, speed of retum to work, later sexual difficulty, and recovery of 

social and domestic functioning, measured 3 and 6 months later. Patients who strongly 

believed that their illness was amenable to cure or control were more likely to attend 

rehabilitation programs whereas those who anticipated that their illness would have major 

consequences on their life were slower to retum to work and resume social and domestic 

duties. Similarly, Cooper et al. (1999)45 found that patients with a stronger beliefthat their 

heart condition is controllable showed a higher rate of attendance at cardiac rehabilitation. 

In these studies, illness perceptions were not linked to objective indicators of MI severity 
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nor did the indicators significantly predict the outcomes that were predicted by illness 

perceptions. Gump et al. (2001 t 6 studied illness perceptions in 309 coronary artery bypass 

graft surgery patients and found that those who be1ieved that they had no control over the 

disease made significantly fewer postoperative health behavior changes at 6 months 

following surgery. Lastly, Moser et al. (1995)133 evaluated the perceptions of control in 176 

patients after their cardiac event (MI or CABG), and found that patients with high versus 

low perceptions of control at baseline had better functional status at 6 months after their 

cardiac event, less anxiety and depression after controlling for sociodemographic and 

clinical variables. 

Preliminary evidence suggests that interventions designed to alter the patient's 

illness perceptions can be successful in post-MI patients. Petrie et al. (2002)134 reported that 

a briefin-hospital intervention was successful in changing patients' negative illness 

perceptions and improving functional outcome after MI. They randomized 65 first-time MI 

patients to receive either standard care, which involved in-hospital visits from a cardiac 

rehabilitation nurse who provided standard MI educational material, or three 30- to 40-

minute intervention sessions conducted by a psychologist, which were personalized to fit 

patients' responses on the Illness Perceptions Questionnaire. In these sessions, the patients' 

beliefs about the cause of the MI and potential risk factors were explored, and a plan was 

developed to alter risk factors and increase beliefs about control of the illness. The results 

showed that patients in the intervention group had lower levels ofbelief that their heart 

condition would have serious consequences for their life and last a long time, compared 

with the control group; they also had higher levels ofbeliefs that their heart condition could 



32 

be controlled, and lower levels of distress about symptoms. In addition, after controlling for 

MI severity variables, the patients in the intervention group reported significantly fewer 

angina symptoms at 3 months compared to patients in the control group, and retumed to 

work at a higher rate, a difference that was maintained over the 3-month follow-up period. 

Weinman and Petrie (1997)129 suggest that the illness perception approach has 

considerable potential for research, offering opportunities to explore and identify important 

aspects that would facilitate patients' adjustment to illness, and also opportunities to assess 

interventions that would integrate patients' cognitions or perceptions. 

CHF patients' views or perceptions about their illness may play a pivotaI role in the 

course and outcome of their illness. The importance of controlling dietary and fluid intake, 

and the need for constant monitoring of complex medical regimens and symptoms, are part 

of the daily reality ofliving with heart failure. Leventhal's self-regulatory model36 predicts 

that patients who believe that they have no control over their disease, or that available 

treatment is useless in controlling their symptoms, will engage in fewer health behavior 

changes, and show lower adherence to treatment recommendations. In the context of CHF, 

patients who believe that they cannot control dietary and fluid intake, or that such control is 

useless, may be less likely to adhere to treatment, and, therefore, experience worse physical 

functioning. In addition, the physical incapacity associated with heart failure, the loss of 

social roles associated with the incapacity, the uncertainty about the course of the illness, 

and the frequently changing and complex medical regimen, may cause CHF patients to 

believe that their illness has serious, perhaps uncontrollable consequences on their lives and 

those around them, which in tum may result in higher depressive symptoms. 
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To our knowledge, illness perceptions examined frorn the point ofview of 

Leventhal's self-regulatory rnode136 have not been studied in patients with heart failure. 

However, the relationships of perceived control with psychological and physical outcornes 

in CHF have received sorne attention. In a cross-sectional study of 222 patients with CHF, 

Dracup (2003)135 found that higher perceived control, as rneasured with the Control 

Attitudes Scale, was significantly associated with greater 6-rninute walk distances, less 

anxiety, less depression and hostility. The results ofthis study indicate that illness 

perceptions may be particularly relevant to the experience of CHF patients. Further 

exploration of the concept of illness perceptions as it relates to depression and functioning 

in CHF patients is certainly needed. 

2.4 FUNCTIONAL STATUS 

The term functional status has been used, defined and assessed in several different 

ways. It has often been used to refer to the concepts ofhealth status, physical disability, 

well-being, quality of life; and also used synonymously with the terms functional disability 

and functional performance. Leidy (1994)136 has proposed an analytical framework for the 

study of functional status, based on an evaluation of available definitions and conceptual 

models. She defines 'functional performance' as "a multidimensional concept, 

characterizing one' s ability to provide for the necessities of life, that is, those activities 

people do in the normal course of their lives to meet basic needs, fulfill usual roles, and 

maintain their health and well-being" (Leidy, 1994, p.197). 
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Studies of the determinants of functional status involving older adults and patients 

with chronic illnesses have primarily explored the predictive value of physical indicators of 

chronic illness such as objective measures of disease severity, symptoms, or comorbidity 

measures, to explain functioning. However, these studies have been unable to explain much 

of the variation in patients' adjustment and functioning. 137
,138 Not only are disease severity 

variables and comorbidity measures inconsistently associated with functioning, the clinical 

utility of the se as predictors is limited by the fact that they are not amenable to change.45 

The role of depression in explaining functioning has been the center of much 

research. Many longitudinal community studies have found evidence for a detrimental 

effect of depression on physical functioning over time. Depressive symptoms have been 

associated with limitations in functioning equal to or greater than that found with major 

chronic medical conditions. 139 For example, Penninx et al. (1999)140 examined the effect of 

depression on the incidence of physical disability over a 6-year period, in a cohort of 6247 

subjects who were initially free of disability. They found that the depressed subjects had an 

increased risk of 39% and 45% for developing disability in activities of daily living and 

mobility, respectively, even after controlling for sociodemographic characteristics and 

baseline chronic conditions. Similarly, longitudinal studies in primary care outpatients, 141 

medical inpatients,142,143 and rehabilitation settings,144, 145 have found depression to be a 

risk factor for increased incidence of disability, even after controlling for disease severity. 

In fact, in these studies, disability was more strongly associated with depression than with 

disease severity variables. 
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In cardiovascular patients, the role of depression in functioning has also been 

investigated. Steffens et al. (1999)146 found that the presence of major depression in CAD 

patients was significantly associated with functional disability, when controlling for age, 

gender, and medical illness severity. In a longitudinal study of 198 patients who had 

elective cardiac catheterization, Sullivan et al. (1997)147 reported that change in physical 

function from baseline to one year was associated with baseline depression, but not with 

the baseline number of occ1uded coronary arteries, even after controlling for demographic 

characteristics, medical covariates, and comorbidity. Recently, in another study, Sullivan et 

al. (2000)148 showed that the relationship between depression and functional status in 

patients with CAD persists over a period of five years, with the persistent link likely due to 

the chronic and recurrent nature of depressive symptoms and the persistent nature of 

disability. In a study of 4560 patients with CAD, Spertus et al.(2000)149 reported that higher 

depression was significantly related to increased frequency of angina and physical 

limitation, with lower satisfaction with treatment for CAD and perceived quality of life. In 

addition, the authors reported that patients who remained depressed or who became 

depressed over the 3 months follow-up, had significant deterioration in functional status. 

CHF imposes a great impact on patients' functioning. In fact, the decrements in 

functioning associated with heart failure have been shown to equal and even surpass those 

of many other chronic physical illnesses. In a study of functioning and well-being among 

9385 patients with various chronic illnesses, Stewart et al. (1989)150 found that patients 

with heart failure had the worst role functioning, the poorest physical and social 

functioning, and also had the poorest overall rating of current health in general, compared 
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with patients with an other illnesses studied. Heart failure-related symptoms contribute to 

the restriction of patients' daily physical activities. The most common symptoms of heart 

failure reported by patients across many studies are fatigue and dyspnea resulting from 

exertion. 151 Edema, palpitations, cough, sleeplessness, and angina are additional common 

symptoms ofheart failure. 152 Recently, in a study comparing people aged 45 years or oIder 

randomly sampled from the population, with patients selected from different diagnostic 

groups of chronic medical disorders, inc1uding heart failure, Hobbs et al. (2002)153 reported 

that patients with heart failure had statistically significant worse physical and mental 

health, compared with the general population. They also reported worse physical 

impairment of quality of life compared to patients with chronic lung disease or arthritis. 

While depression has been consistently associated with functional disability and 

lower quality of life in cardiovascular patients and in other chronic conditions, the role of 

depression in functioning has a particular importance in the context of heart failure, where 

patients already experience substantial impairment in health-related quality oflife and 

functioning. Yet, very few studies have explored the relative contribution of depression to 

physical functioning in CHF patients. Friedman and Griffin (2001)154 examined the relative 

contribution of physical symptoms and physical functioning to depression at 4-to-6 weeks 

after hospitalization, among 170 patients with heart failure. They found that those who had 

increased physical symptoms and poorer physical functioning reported increased symptoms 

of depression. They also reported that physical symptoms explained a greater portion 

(13%) of the variance in depression, compared to physical functioning (2%). Murberg et al. 

(1998)88 examined the relationships between physician ratings of functional status (NYHA 
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c1ass) and patient assessments of functional status with symptoms of depression in a sample 

of 119 CHF patients from an outpatient practice. The authors found that depression was not 

significantly associated with NYHA c1ass, but rather, was strongly associated with patients' 

perceived physicallimitations. The authors suggested that depression among heart failure 

patients may not primarily be related to perceptions of symptoms, as measured by the 

physician's rating offunctional status (NYHA c1ass), but rather to patient's perceived 

physicallimitations. These findings indicate that functional status at least so far as it is 

assessed by the physician, may not be a prominent factor in determining the occurrence of 

depressive symptoms in this patient population. In contrast, the role ofpatient's subjective 

assessment of limitations in ability to perform daily activities or lei sure activities should be 

incorporated in studies of the relationships between depression and functional status. 

Recently, in a small sample study, Carels (2004)155 examined the cross-sectional 

associations between disease severity, functional impairment, depressive symptoms, and 

quality oflife among 58 patients with CHF. The study showed that depressive symptoms 

were associated with diminished physical and emotional quality of life (lower social 

support and greater social conflict), while left ventricular ejection fraction and functional 

impairment had a much weaker association with quality of life. The author suggested that 

depressive symptoms may have a greater impact on quality of life in CHF patients than do 

severity of cardiac dysfunction or functional impairment. However, this study was limited 

by the small sample size, and by inc1uding relatively mild cardiac dysfunction patients 

(with L VEF of less than 50%). Nonetheless, this study is among the very few to date that 

examined the relationships between physical functioning and depression in CHF patients. 
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In summary, studies of the determinants of functional status involving patients with 

chronic illnesses have indicated that demographic and disease severity measures are 

inconsistently associated with functioning. The role of depression in functioning has been 

increasingly studied, and many studies have provided evidence for a detrimental effect of 

depression on physical health outcomes in cardiovascular patients. Yet, very few studies 

have specifically explored the contribution of depression to physical health in patients with 

CHF. Sorne researchers have suggested that social support and depression are associated 

with functional status, but very few studies have explored their interrelationships and their 

joint impact on physical health outcomes. 

2.5 SOCIAL SUPPORT 

Social support has been defined and measured in several ways. Cobb (1976i5 

defined social support "as information leading the subject to believe that he is cared for and 

loved, esteemed, and a member of a network ofmutual obligations" (p.300). Social support 

has been extensively investigated, and generally, similar definitions have been used. In a 

recent literature review on social support, Mookadam and Arthur (2004)156 describe three 

broad categories that have been used to de scribe social support: "social networks" as the 

size, density, intensityand frequency of a person' s everyday contacts; "social 

relationships" as the quantity and type of relationships, and "social support" as the 

emotional, functional, and informational resources provided by others and the quality of 

those resources. Since the quality and perception of support received by an individual is 

different than the actual number or types ofrelationships in an individual's network, 
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network and perceptions or quality of the support. 
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While several studies have used and measured social support as a unidimensional 

construct, focusing almost exclusively on the positive aspects of support, more recently, 

sorne research has indicated that social support encompasses negative aspects as well 

(characterized by conflict, criticism, and interference), which are independent of the 

positive aspects of support and strongly related to low levels ofwell_being.157
,158 Recent 

longitudinal studies that have integrated both positive and negative aspects of support have 

shown that the negative aspects correlate more strongly than positive aspects with measures 

ofpsychological symptoms. 159,160,161 Sorne authors have suggested that the experience of 

conflict is an important, interpersonal variable, that assumes a major role in depression, 

162,163 and that both the positive and negative aspects ofrelationships must be considered, in 

the examination of the interpersonal process of support that affects health. 

Schroevers et al. (2003)164 examined the role ofpositive and negative aspects of 

social support in depression among 475 cancer patients and 255 individuals without cancer 

from the general population. They reported that more negative interactions and lower levels 

of social support were strongly associated with higher levels of depressive symptoms, as 

measured with the CES-Do More importantly, negative interactions significantly predicted 

levels of depressive symptoms at 1 year after diagnosis, after adjusting for 

sociodemographic variables and initiallevel of depressive symptoms; though this 

relationship was not observed for positive aspects of social support. Lévesque et al. 

(1998)165 reported that increased conflicts in the ex change of informaI support was 
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predictive of an increase in psychological di stress over one year. In another study, upsetting 

informaI support was predictive of an increase in depression, though this relationship was 

not observed for helpful support. 158 

The role of social support in predicting both physical and psychological outcomes 

has been investigated extensively. A number of authors contend that social support is not 

an independent causal agent, but, rather, a "protective factor" with its absence constituting 

a "vulnerability factor" modifying the effect oflife stress on depression.166
,167 Several 

studies have presented theoretical accounts and empirical evidence favoring the 

vulnerability or buffering model of support. These studies suggest that the presence of 

social support is directly related to positive evaluation of self, which, in turn, moderates or 

buffers the ill effect ofstressfullife events on depression.35
,167,168 Shen et al. (2004)169 

examined the contributions of personality characteristics and social support to physical 

functioning among 142 patients referred to cardiac rehabilitation. The authors found that 

social support predicted physical health indirectly through optimism and hostility. More 

optimistic patients perceived better social support, which in tum led to better physical 

functioning at follow-up. More hostile patients were more likely to judge their social 

environment as less supportive, and less favorable physical functioning. 

Although several studies provide empirical evidence favoring the vulnerability 

model of support to explain the impact of social support on disease outcome and 

depression, other studies favor the main effect model of support, and suggest that the 

presence of social support is directly related to health and illness. 159
,164 Lack of social 

support has been consistently identified across several study reviews as an independent risk 
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factor for coronary heart disease events and mortality.156,170, 171 Yet, in the few studies that 

have aiso assessed depression, the effect of social support was in sorne cases also 

independent of depression. Although both social support and depression have now each 

been independently associated with coronary heart disease outcomes, surprisingly there has 

not been enough research exploring how these psychosocial variables interact to affect 

cardiovascular outcomes, and as a consequence, the possible mechanisms by which they 

are interrelated remain poorly understood.I72-175 It remains unc1ear whether social support 

is an independent causal agent for depression or a protective factor in the context of life 

stress. A vailable studies have shown inconsistent results on the direction of these 

relationships and on how they relate to cardiovascular morbidity and mortality.I72,175 

Studies of social support in cardiac patients have reported that lack of social support 

is related to depressive symptoms,176 to recurrences and worsening of depression 

symptoms, and increased risk of cardiac events inc1uding mortality.156,177-179 Brummett et 

al. (1998)180 assessed the prospective relationship between perceptions of social support 

and subsequent depressive symptoms in 506 patients one month after cardiac 

catheterization. They found that patients who reported relatively high Ievels of social 

support while in hospital showed more improvement in depressive symptoms during the 

subsequent month, even after controlling for baseline symptoms of depression, disease 

severity and demographic covariates. More recently, Brummett et al. (2000)181 evaluated 

the associations between social support and depression in a sample of 115 elderly subjects, 

and found that higher levels of received support at baseline significantly predict decreases 

in depressive symptoms at both 6 months and 1 year, after controlling for demographic and 
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baseline depressive symptoms. Holahan et al. (1997)161 reported improvements in 

depressive symptoms over periods up to 4 years among cardiac patients with high levels of 

social support. Oxman and Hull (1997) 182 evaluated CABG surgery patients and reported 

that perceived adequacy of support 1 month after surgery was related to depression 

measured at 6 months. 

In cardiac patient samples, social support has also been shown to moderate the 

impact of depression on mortality. Frasure-Smith et al. (2000)183 examined the 

interrelationships between baseline depression and social support in terms of changes in 

depression symptoms and cardiac prognosis in 887 MI patients over one year. They found 

that social support at the time ofhospitalization predicted improvements in depression over 

a l-year interval. In addition, the impact of depression on mortality was significantly 

marked at very low levels of perceived social support, but for higher levels of perceived 

social support, there was no depression-related increase in cardiac mortality. The 

interaction of depression and social support with l-year cardiac mortality remained 

significant after adjustment for sociodemographic and disease severity variables. Recently, 

Barefoot et al. (2003)159 examined various aspects of social support including social 

support received and social conflict in relation to depressive symptoms in a sample of 196 

patients with MI, both in the hospital and 2 weeks later. They found that high levels of 

perceived support and low social conflict at baseline were associated with less follow-up 

depression. 

Social support represents an important aspect ofliving with CHF. The various 

functions performed by the social support system inc1ude that of providing information, 
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assistance in activities of daily living, and discussing emotional feelings and choices. The 

patient's ability to seek out and mobilize a social network for assistance may vary, and 

patients in more advanced stages ofheart failure may have more difficulty initiating contact 

with others than patients with less advanced heart failure. 

In summary, an important number of studies have consistently identified social 

support as a major psychosocial risk factor for depressive symptoms, increased cardiac 

events and mortality, and other physical health outcomes in cardiac patients. However, very 

few studies have specifically explored importance of social support on outcomes for CHF 

patients. Sorne studies suggest that lack of social support and social isolation may 

contribute to perceptions of impaired health, rehospitalizations, and mortality.64,184 

According to a study by Vinson et al. (1990),62 53% ofhospital readmissions for CHF 

would be preventable, and a failed social system was identified as an important factor 

contributing to such preventable readmissions. In a study of 292 elderly patients 

hospitalized with heart failure, Krumholz et al. (1998) 185 found that lack of emotional 

support was a strong predictor of cardiac events. Murberg and Bru (2001) 186 reported that 

social isolation was a significant predictor of mortality, controlling for depressive 

symptoms, heart failure severity, and functional status and age. A better understanding of 

the role of social support as a potentially modifiable factor influencing depression and 

functioning is needed to develop intervention approaches with CHF patients. 
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2.6 CONCEPTUAL FRAMEWORK 

The theoretical basis for this study is Leventhal's self-regulatory model,36 which 

emphasizes the importance of patients' illness experience. This model is explored within 

the context of depression and functional status. Depression is conceptualized as a 

multifactorial experience, resulting from the interaction of a complex set of influences 

inc1uding risk factors, and vulnerability / protective factors or moderating factors. 12
? Risk 

factors are psychosocial measures, such as illness perceptions, which precede and increase 

the likelihood of subsequent depression. Moderating factors are psychosocial influences, 

such as social support, that modify the effect of risk factors on depression. That is, a 

moderating factor can be either beneficial or detrimental by decreasing or increasing the 

likelihood that a given risk factor will be followed by depression. 

Leventhal's self-regulatory model,36 is also considered within the context ofrecent 

work on functional status. Leidy's analytical framework for the study offunctional status 

specifically defines functional performance as "the physical, psychological, social, 

occupational, and spiritual activities that people actually do in the normal course of their 

lives to meet basic needs, fulfill usual roles, and maintain their health and well-being" 

(Leidy, 1994, p. 198). These activities are chosen by the individual, based on personal 

preference and subject to the limits imposed by capacity. 

Understanding the importance of patients , subjective views oftheir illness, or 

illness perceptions, in relation to depression in CHF patients may help c1arify previous 

work conceming the relationships between depression and functioning. There is sorne 

evidence indicating that depression results in disability, and other evidence indicating that 
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disability results in depression. It is likely that most measures of functioning are affected by 

illness perceptions and this may play a part in explaining these relationships. 

In the present study, the relationships between illness perceptions assessed at one 

point (baseline) and depression and functional performance at follow-up were examined. 

However, because depression is known to increase the likelihood offunctional impairment, 

any link between illness perceptions and functional impairment might occur because illness 

perceptions are associated with depression at baseline. For that reason, the influence of 

baseline depression in the relationship between illness perceptions and functional 

performance among CHF patients is evaluated. If results of this study support the 

importance of illness perceptions in predicting functional performance for CHF patients, 

even after adjustment for depression, this would suggest that interventions that modify or 

take into account patients' illness perceptions may have the potential to improve 

functioning above and beyond depression treatment. In a similar way, the influence of 

baseline functional performance in the relationship between illness perceptions and 

depression at follow-up was also examined. 

2.7 OBJECTIVES OF THE STUDY 

The ojectives ofthis longitudinal study were to examine the relationships between 

baseline illness perceptions, and subsequent depression and functional performance in 

patients with congestive heart failure. More specifically, the objective was to assess the 

relationships between six dimensions of illness perceptions (ldentity, Timeline, 

Consequences, Persona! Contra!, Treatment Contra! and Coherence) and the later 



46 

measures of depression and functional performance. The potential moderating effects of 

social support on the relationships between illness perceptions and depression and 

functional performance at follow-up were examined. Although the study was originally 

planned to inc1ude the second measurement point at approximate1y 2 months following 

baseline assessment, technical problems in reaching patients within this timeframe led to a 

change to 4 months as the follow-up point. 

The ultimate aim of this study was to provide a betier understanding of patients' 

beliefs of their illness as potentially modifiable factors influencing depression and 

functional performance, and to pro vide theoretical grounds for designing nursing 

interventions to modify or take into account patients' illness perceptions with the goal of 

improving mood and functioning in CHF patients. 

2.8 HYPOTHESES 

Study hypotheses are presented in Tables 3, 4, 5 and 6. Two groups of primary 

hypotheses involving the main effect of illness perceptions on depression and functional 

performance measured at follow-up were evaluated. These primary hypotheses included 

sub-hypotheses for each of the six dimensions ofillness perceptions. For example, it was 

hypothesized that higher perceptions of serious Consequences ofheart failure would be 

re1ated to higher levels of depressive symptoms at follow-up, after controlling for the effect 

of demographic and clinical covariates and baseline depression (see Table 3). 

Next, two groups of secondary hypotheses conceming the potentially moderating 

effect of social support on depression and functional performance measured at follow-up 
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were evaluated (see Table 4). These secondary hypotheses included sub-hypotheses 

involving the two domains of social support: Support, defined as the perceived availability 

ofhelping behaviors by members of the social network, and Conjlict, the perceived discord 

or stress in relationships. We hypothesized that social support moderates the effect of 

illness perception variables on both depression and functional performance. For example, 

the magnitude of the relationship between illness perception variables and depression at 

follow-up would vary as a function of social support. 

Lastly, the influence ofbaseline depression on the relationships between illness 

perceptions and functional performance at follow-up was examined. Similarly, the 

influence ofbaseline functional performance on the relationships between illness 

perceptions and depression at follow-up was also examined (see Table 6). 



Table 3 Hypotheses 1 and II: Main Effects of Illness Perceptions on Depression and Functional Performance 

I. Main Effect of IIIness Perceptions on Depression at Follow-Up 

ln patients with CHF, baseline illness perceptions will be associated with levels of depressive symptoms at follow-up, even after controlling for 
demographic and clinical covariates, and baseline depression. 

Specifically, 
a) higher Identity perceptions in relation to heart failure symptoms 
b) stronger beliefs about a long and chronic illness duration (Timeline) 
c) higher perceptions of serious Consequences of heart failure 
d) weaker beliefs about Personal Control 
e) weaker beliefs about the effectiveness of Treatment Control 
f) lower perceptions of Coherence or understanding of heart failure 

will be related to higher levels of depressive symptoms 
at follow-up. 

II. Main Effect of IIIness Perceptions on Functional Performance at Follow-Up 

In patients with CHF, baseline illness perceptions will be associated with levels offunctional performance at follow-up, even after controlling for 
demographic and clinical covariates, and baseline functional performance. 

Specifically, 
a) higher Identity perceptions in relation to heart failure symptoms 
b) stronger beliefs about a long and chronic illness duration (Timeline) 
c) higher perceptions of serious Consequences of heart failure 
d) weaker beliefs about Personal Control 
e) weaker beliefs about the effectiveness of Treatment Control 
f) lower perceptions of Coherence or understanding of heart failure 

will be related to lower levels of functional performance 
at follow-up. 



Table 4. Hypotheses III and IV: Moderating Effect of Support and Conflict on the Relationships Between Illness Perceptions and 
Depression 

III. Moderating Effect of Social Support on the Relationships Between Illness Perceptions and Depression 

In patients with CHF, the magnitude of the relationships between illness perceptions at baseline and depressive symptoms at follow-up varies as a 
function of the level of Support, even after controlling for demographic and clinical covariates, and baseline depression. 

Specifically, the magnitude of the relationship between : 
ma. Identity perceptions and depression at follow-up 
mb. betiefs about a long and chronic illness duration (Timeline) and depression at follow-up 
IIIc. perceptions of serious Consequences ofheart failure and depression at follow-up 
IIId. betiefs about Personal Control and depression at follow-up 
Ille. beliefs about the effectiveness of Treatment Control and depression at follow-up 
IIIf. perceptions of Coherence or understanding of heart failure and depression at follow-up 

varies as a function of the baseline level of 
Support, even after controlling for 
demographic and clinical covariates, and 
baseline depression. 

IV. Moderating Effect of Conflict on the Relationships Between Illness Perceptions and Depression 

In patients with CHF, the magnitude of the relationships between illness perceptions at baseline and depressive symptoms at follow-up varies as a 
function of the level of Conflict, even after controlling for demographic and clinical covariates, and baseline depression. 

Specifically, the magnitude of the relationship between : 
IV a. Identity perceptions and depression at follow-up 
IVb. beliefs about a long and chronic illness duration (Timeline) and depression at follow-up 
IV c. perceptions of serious Consequences of heart failure and depression at follow-up 
IV d. beliefs about Personal Control and depression at follow-up 
IVe. beliefs about the effectiveness of Treatment Control and depression at follow-up 
IVf. perceptions of Coherence or understanding of heart failure and depression at follow-up 

varies as a function of the baseline level of 
Conflict, even after controlling for 
demographic and clinical covariates, and 
baseline depression. 



Table 5. Hypotheses V and VI: Moderating Effeet of Support and Confliet on the Relationships Between Illness Perceptions and 
Funetional Performance 

V. Moderating Effect of Social Support on the Relationships Between Illness Perceptions and Functional Performance 

In patients with CHF, the magnitude of the relationships between illness perceptions at baseline and functional performance at follow-up varies as 
a fun ct ion of the level of Support, even after controlling for demographic and clinical covariates, and baseline functional performance. 

Specifically, the magnitude of the relationship between : 
Va. Identity perceptions and functional performance at follow-up 
Yb. beliefs about a long and chronic illness duration (Timeline) and functional performance at follow-up 
V c. perceptions of serious Consequences of heart failure and functional performance at follow-up 
V d. beliefs about Personal Control and functional performance at follow-up 
Ve. beliefs about the effectiveness of Treatment Control and functional performance at follow-up 
V f. perceptions of Coherence or understanding of heart failure and functional performance at follow-up 

varies as a function of the baseline 
level of Support, even after 
controlling for demographic and 
clinical covariates, and baseline 
functional performance. 

VI. Moderating Effect of Conflict on the Relationships Between Illness Perceptions and Functional Performance 

In patients with CHF, the magnitude of the relationships between illness perceptions at baseline and depressive symptoms at follow-up varies as a 
function of the level of Conjlict, even after controlling for demographic and clinical covariates, and baseline functional performance. 

Specifically, the magnitude of the relationship between : 
VIa. Identity perceptions and functional performance at follow-up 
VIb. beliefs about a long and chronic illness duration (Timeline) and functional performance at follow-u 
VIc. perceptions of serious Consequences ofheart failure and functional performance at follow-up 
VId. beliefs about Personal Control and functional performance at follow-up 
VIe. beliefs about the effectiveness of Treatment Control and functional performance at follow-up 
VIf. perceptions of Coherence or understanding of heart failure and functional performance at follow-uR 

varies as a function of the baseline 
level of Conjlict, even after 
controlling for demographic and 
clinical covariates, and baseline 
functional performance. 



Table 6. Hvootheses VII and Vill: Associations Between Depression and Functional Performance 

VII. The Influence of Depression at Baseline on the Relationships Between Illness Perceptions and Functional Performance at 
Follow-Up 
In patients with CHF, depressive symptoms at baseline partially account for the relationships between illness perceptions at baseline 
and functional performance at follow-up, even after controlling for demographic and clinical covariates, and baseline measures of 
functional performance. 

VIII. The Influence of Functional Performance at Baseline on the Relationships Between Illness Perceptions and Depression 
at Follow-Up 
In patients with CHF, functional performance at baseline partially accounts for the relationships between illness perceptions at 
baseline and depression at follow-up, even after controlling for demographic and clinical covariates, and baseline measures of 
depression. 



CHAPTER 3. METHODS 

3.1 OVERVIEW OF THE STUDY DESIGN 
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A longitudinal study was carried out in 142 ambulatory CHF patients treated at the 

Heart Failure Clinic at the Montreal Heart Institute. Baseline psychosocial interviews, 

conducted face-to-face, included measures of depressive symptoms, functional 

performance, illness perceptions, social support, and other demographic and clinical 

characteristics. Four month follow-up interviews were carried out by telephone and 

included assessment of depressive symptoms and functional performance. 

3.2 STUDY SAMPLE 

3.2.1 INCLUSION AND EXCLUSION CRITERIA 

Subjects included in the study were patients treated at the Heart Failure Clinic at the 

Montreal Heart Institute. They were recruited between March 12th 2002 and June 28th 2002, 

and between March 17th 2003 and May 5th 2003. The recruitment was carried out during 

two distinct recruitment windows, as the investigator was required to interrupt the 

recruitment due to a pregnancy leave. Study participants met the following inclusion 

criteria: 1) diagnosed with heart failure, based on a left ventricular ejection fraction (LVEF) 

of less than 40%, obtained from nuclear medicine studies, cardiac angiography, or 

echocardiography; 2) able to speak and read French or English, and ability to complete a 

one-hour long interview; 3) available for a clinic or home interview within 2 weeks ofthe 

initial contact and a follow-up telephone interview within 2 to 5 months after the first 

interview; and 4) willing to provide informed consent. 
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In order to increase homogeneity in the profile of patients sampled for the present 

study, the following factors were controlled by using them as exclusion criteria: 1) patients 

scheduled for a coronary artery bypass graft (CABG) surgery, patients with a concurrent 

major illness such as cancer, renal failure requiring dialysis treatment, or under 

investigation for a potential cardiac transplant, as these co-morbid conditions may represent 

additional stressful events which may influence patients' illness experience; 2) patients 

with cognitive or memory difficulties based on the clinical judgment of the investigator 

who conducted the interviews, and on the opinion ofthe clinic nurse; and 3) whenever the 

physician responsible at the Heart Failure Clinic judged that it was inappropriate for the 

patient to take part in the study. 

Patients with a previous psychiatrie history and patients participating in 

experimental trials were considered eligible for the present study. In addition, due to the 

descriptive nature of the study, patients' participation in the study did not prevent them 

from subsequently participating in other studies, unless the investigators of these studies 

required patients not to participate. 

3.2.2 THE HEART FAILURE CLINIC 

The Heart Failure Clinic at the Montreal Heart Institute was created in January 

2000. The clinic offers CHF patients medical care support, nursing counseling, and support 

of a dietician and a psychiatrist, with appointments that vary in frequency, from monthly to 

biannually, according to patients' needs. Heart failure patients are referred to the clinic by 

cardiologists who evaluate the patients during a hospitalization, a visit to the emergency 
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room, or a visit at the outpatient clinic at the Montreal Heart Institute. The cardiologist's 

decision to refer a patient is based on the patient's New York Heart Association (NYHA) 

functional classification scheme (c1ass ru or IV), left ventricular ejection function (LVEF) 

(less than 40%), or on the need for an optimization oftreatment and folIow-up. 

3.3 ETHICAL CONSIDERATIONS 

The study protocol received approval from 1) the Research Ethics Board of the 

Montreal Heart Institute on February 14, 2002 and the consent of2) the Director of 

Professional Services on February 12, 2002. Approval was given by the McGilI University 

Institutional Review Board on March 20,2002 (see Appendix B). 

Patient's participation in the study was voluntary. Written informed consent was 

obtained from each patient recruited at the clinic (see Consent Forms in Appendix C), and 

was reaffirmed at the time of the baseline interview and the follow-up phone calI. The 

patient was informed by the investigator ofthe purpose and the procedures involved in the 

study, including audio-taping ofbaseline and folIow-up interviews. Informed consent also 

included the investigators' right to access the information contained in the data base of the 

Régie de l'assurance-maladie du Québec (RAMQ) and of the ministère de la Santé et des 

Services sociaux du Québec for the two years following the baseline interviews. These data 

will be obtained and analyzed subsequently to explore the morbidity and mortality 

associated with depression and illness perceptions among CHF patients. 

The patient's questions and concems were answered by the investigator. He or she 

was also informed that the decision whether to participate in the study would not affect the 
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subsequent care and services he or she received from the health care system. He or she was 

advised ofhis right to discontinue participation at any time without explanation or 

prejudice. Although the patient was encouraged to answer all the questions, he or she was 

also advised that he was not obliged to do so. Patient's confidentiality was strictly 

preserved. Numerical identification numbers were used on aU instruments and in analyses, 

with the master list inc1uding patient's identification stored in a locked filing cabinet in the 

Research Center of the Montreal Heart Institute. The list will be destroyed once data 

analysis and the two-year follow-up (not part ofthis thesis) are complete. The study 

questionnaires will be kept locked at the Montreal Heart Institute for at least 10 years after 

the end of the study. 

During informed consent procedures, the patient was advised that the results of the 

questionnaires were to be assessed following the interviews. If a patient scored high on the 

depression scale, or ifhe presented suicidaI ideation, at either the baseline or follow-up 

assessment, the investigator informed the nurse caring for the patient at the Heart Failure 

Clinic. A score of greater than 100 was indicative ofmoderately severe depression, and 

represented the highest 15% of CHF patients in previous studies, according to the scale's 

author (Personai Communication, David Hare). A score of greater than 4 on the 7 -point 

'Strongly Disagree' to 'Strongly Agree' continuum of the suicidaI ideation item on the 

depression scale, was indicative of suicidaI ideation. The nurse and the physician at the 

c1inic then decided whether to refer such patients for a more complete evaluation by a 

member of the Psychosomatic Medicine Department of the Montreal Heart Institute. 
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3.4 PROCEDURES 

With the approval of the Director of the Heart Failure Clinic at the Montreal Heart 

Institute, potentially eligible patients were identified by the investigator through the Heart 

Failure Clinic's weekly appointment list. The investigator then reviewed their medical 

charts for data related to the exclusion/inclusion criteria of the study (see Recruitment Log 

in Appendix D). After assuring patient's eligibility, the investigator approached patients to 

explain the study, following their appointment at the clinic. If a patient consented to 

participate, written informed consent was obtained, and a psychosocial interview was 

planned at the hospital, within two weeks following the visit to the clinic. Obtaining written 

informed consent following the patient' s appointment at the clinic allowed the patient to 

interact face to face with the investigator, and it was thought that this might increase the 

acceptance rate. If there was a problem with transportation or another reason that the 

patient could not retum to the clinic for the psychosocial interview, the investigator offered 

to conduct the interview at the patient's home. 

The investigator confirmed the appointment for the psychosocial interview by 

telephone the day before the interview. AlI the psychosocial interviews took place at the 

Montreal Heart Institute or the patient's home, and all interviews were audiotaped to assure 

adequate assessment of depression. Clinic-based interviews took place in a predetermined 

room at the clinic, during a day that no c1inic appointments were scheduled (availability of 

2 to 4 days per week). Following reconfirmation of consent, the oral interview inc1uded a 

demographic questionnaire (see Appendix E), followed by the psychosocial questionnaires 

(see Appendix F). In order oftheir administration, the psychosocial questionnaires inc1uded 
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the depression scale (Cardiac Depression Scale, CDS), the Revised Illness Perception 

Questionnaire (IPQ-R), the Interpersonal Relationship Inventory short form (IPRl), and the 

functional status questionnaire (Functional Performance inventory, FPI-SF). The 

administration of study questionnaires took approximately 90 minutes. Home-based 

interviews followed the same approach. In situations where the patient showed signs of 

fatigue during the interview, the interview was interrupted for a while and continued at a 

later time, or discontinued completely. 

At 2 to 5 months following the patient's c1inic-based interview, the investigator 

contacted the patient by telephone, and scheduled a follow-up telephone interview at a time 

when he could respond in privacy. The telephone interview lasted about 30 minutes, and 

only involved re-assessment of depressive symptoms and functional performance. The 

patient responded to the study questionnaires using an answer card, which was given to him 

at the time ofthe initial interview (see Answer Cards in Appendix G). As with the baseline 

interview, these interviews were audiotaped to assure adequate measurement of depression 

and to provide an original source of documention ofpatient's responses if the investigator 

forgot to note a patient's response. 

3.5 MEASURES 

3.5.1 PSYCHOSOCIAL MEASURES 

Four psychosocial measures were used. The Cardiac Depression Scale (CDS), 187 a 

26-item self-report instrument specifically designed for measuring depression in cardiac 

patients, was used to assess depressive symptoms. Functional performance was assessed 
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with the Functional Performance Inventory (FPI-SF), a 32-item self-report of functional 

performance in people with a chronic physical illness. Six selected subscales of the Revised 

Illness Perceptions Questionnaire (IPQ-R) comprising 44 items were used to assess the 

Identity, Timeline (acute/chronic), Consequences, Personal and Treatment Control, and 

Coherence domains that underlie patients' representations of illness 132. Tilden' s 

Interpersonal Relationships Inventory (IPRI), a 26-item self-report instrument divided into 

two subscales (Support, 13 items and Conflict, 13 items) was used to measure perceived 

Support, including the less often measured aspects of Conflict. 188 The sections that follow 

describe each psychosocial measure, its psychometrie properties, and the reasons for 

selecting only sorne subscales for inclusion in the study. 

3.5.1.1 Cardiac Depression Scale (CDS) 

The Cardiac Depression Scale (CDS) 187 is a self-report instrument specifically 

developed for measuring depression in cardiac patients. The scale consists of 26 items 

divided into 7 subscales (sleep, anhedonia, uncertainty, mood, cognition, hopelessness, and 

inactivity). The items are based on a 7-point Likert-format with responses ranging from 

'Strongly Agree' to 'Strongly Disagree'. The scale takes about five minutes to complete 

and less than one minute to score. Nineteen of the depression items are directly added, with 

the additional seven positively worded items requiring reverse scoring. Scores range from 

26 to 182. Higher scores indicate more depressed mood. Scores of greater than 100 are 

indicative ofmoderately severe depression, and scores of greater than 125 are indicative of 

severe depression. 
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The CDS was developed by Rare et al. 187 who studied an Australian sample of 246 

cardiac outpatients from a general cardiac clinic with a variety of diagnoses such as angina, 

heart failure, post-myocardial infarction, postsurgery, valve disease, and arrhythmias. The 

CDS was developed as a disease-specific measure of depression for cardiac patients. The 

author of the scale reported Cronbach's alpha reliability coefficient of .90, and a correlation 

coefficient of. 73 with the BDI.189 The frequency distribution of patient scores on the CDS 

formed a normal distribution for both sexes over a wide range of ages and cardiac 

diagnoses, which contrasts with the more skewed distribution of the patients' scores on the 

BDI reported in the same population. Test-retest reliability of the scale over 2 weeks after 

cardiac rehabilitation after MI or CABG yielded a correlation coefficient of .86. Content 

and face validity have been established by health professionals recognized for their wide­

ranging expertise with cardiac patients, from the disciplines of cardiology, psychiatry, 

psychology, occupational therapy, physiotherapy, and cardiac nursing. 

A recent validation study of the CDS, conducted in a UK cardiac population 

(n=396), recruited patients with MI, cardiac surgery, angioplasty, heart failure or angina, 

from two cardiac support group networks. 190 In this population, the CDS showed high 

internaI reliability (Cronbach's alpha reliability coefficient of .93), stability over time (test­

retest reliability coefficient of .79, over four to six weeks on a subsample, n=43), and 

strong correlations with the BDI (.79) and with the depression subscale ofthe RADS (.77). 

When compared with the two latter scales, the CDS showed a more normal distribution. 

The CDS has been validated in English and German (Thai, J apanese, and Italian 

translations are currently being undertaken (D. Rare, personal communication, January 22, 
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2002). Previous work with the CDS has demonstrated the same seven factors in English 

and German, and we expect similar results with the French translation of the CDS, 

developed for the present study using the back-translation method. 191 Normative data for 

the CDS have been compiled in acute MI and CABG patients (n = 154), CABG patients (n 

= 90), general cardiac outpatients (n = 246), CHF patients (n = 54), and in elderly CHF 

patients (n = 83).187 

The Cardiac Depression Scale (CDS) was chosen for the assessment of depression 

in the present study because it presents advantages in terms of the type of patients studied 

and for its sensitivity to statistical purposes. The CDS was specifically developed to 

measure depression in cardiac patients, while other measures of depression were developed 

mainly in psychiatric patients, and therefore, they usually produce a skewed distribution in 

cardiac patients.189
,187 The normal distribution of the scores on the CDS therefore suggests 

that this scale may be more sensitive at both extremes of the distribution, and this would 

allow capturing large variations in patients' scores. 

3.5.1.2 Functional Performance Inventory (FPI-SF) 

The Functional Performance Inventory (FPI) is a self-report measure of functional 

performance designed for use in people with various chronic illnesses. The FPI was based 

on an explicit analytical framework, on a critical review of existing instruments on 

functional status, and qualitative studies of the experiences of patients. 136,192 The FPI is 

designed to measure functional performance, that is, the degrees of difficulty with which 

activities are actually performed on a day-to-day basis. 
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The original FPI is a 65-item self-report instrument to assess body care, household 

maintenance, physical exercise, recreation, spiritual activities, and social activities. Two 

abbreviated versions of the original FPI were developed, a 32-item short form (FPI-SF) 193 

and a 12-item FPI-Mini, 194 for situations in which a shorter instrument is desired and for 

studies that choose to use a univariate measure of performance rather than a profile of 

scores. In the present study we used the short form FPI-SF, because a shorter instrument 

was needed for the type of patients studied with reduced concentration. The section that 

follows describes the original 65-item FPI, and then presents the psychometric properties of 

the FPI-SF used in the present study. 

The original FPI has 6 subscales to assess body care (9 items), household 

maintenance (21 items), physical exercise (7 items), recreation (11 items), spiritual 

activities (5 items), and social activities (12 items). The body care subscale inc1udes 

activities motivated by personal bodily needs, such as dressing, showering and shaving or 

applying makeup. The household maintenance subscale inc1udes activities involved in and 

around the house or apartment, such as grocery shopping, vacuuming, mowing the lawn, 

and going to appointments. The physical exercise subscale inc1udes activities such as 

walking, swimming or bicyc1ing. The recreation subscale inc1udes activities performed for 

personal pleasure, such as shopping, going to the movies, and reading. The spiritual 

activities subscale inc1udes activities such as reading, meditation, and attendance at 

religious ceremonies or worship services. The social interaction subscale inc1udes activities 

involved in interaction with the community and family, such as attending parties, 

organizational meetings, volunteer work, visiting friends, and phoning relatives. AlI 
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subscales use a 4-point response choice that ranges from 1 (the activity can be performed 

easily, with no difficulty) to 4 (the activity is no longer performed for health reasons). An 

option not applicable allows the subjects to indicate whether an activity is not performed 

for reasons other than health. Subjects choose the number that best describes the level of 

difficulty associated with a target activity. No point is allocated for activities that are not 

performed, for health or other reasons. Scores on the remaining three options are reversed, 

so that high scores on the FPI reflect high functioning (3 points for activities that are 

performed with no difficulty; 2 points, sorne difficulties; and 1 point, much difficulty). 

Mean scores are calculated for the total scale. 

The validity of the original FPI scale has been established in patients with chronic 

obstructive pulmonary disease (COPD). Items were derived through an in-depth review of 

the literature 195 complemented by interviews with 6 men and 6 women with moderate to 

severe COPD. 192 The activityprofile and contextual descriptions that emerged from the 

qualitative data were used to deve10p and refine items that formed the substantive 

foundation for the FPI instrument. Because the FPI scale was developed among patients 

with COPD, and because both CHF and COPD share similarities in terms of symptoms and 

physicallimitations, the FPI scale is a relevant scale for use with the CHF patient 

population. Twelve clinical nurse specialists and 12 scientists, recognized for their 

expertise in chronic lung disease through their research, publications, and practice, assessed 

the content validity. Based on this feedback, the items of the FPI were revised, clarified, 

and reorganized. 
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The FPI-SF abbreviated version was derived and tested using data from the original 

validation study, a cross-sectional mail survey of 154 male and female patients with 

COPD. 196 A subset (n=54) participated in 2-week test-retest reliability evaluation. Fort y­

one family members also participated in the validation process. 

The FPI-SF abbreviated version is intemally consistent, highly reliable, with strong 

evidence of content, concurrent, construct, and discriminant validity. The internaI 

consistency was .93. Two-week test-retest reliability produced correlation coefficients of 

.88. Concurrent validity was evaluated by correlating the FPI-SF with similar instruments 

that assess performance. The FPI-SF was highly correlated with the performance 

component of the Functional Status Questionnaire (FSQ) (Activities of Daily Living, ADL, 

r=.70; instrumental ADL, IADL, r=.71) 197 and the Duke Activity Status Index (DASI) 

(r=.65) 198 The FPI-SF discriminated between patient groups according to perceived 

severity and activity limitation. Patients who perceived their disease and activity limitation 

as severe to very severe had significantly lower scores on the FPI-SF score than those who 

perceived their disease and activity limitation as mi Id to moderate (t=9.69,p<.001). The 

FPI-SF discriminated also between patients with a FEV 1 % predicted (specifically 

percentage of predicted forced expiratory volume in 1 second) less than and greater than 

1.0 liter (t=4.43,p<.001). A French translation of the FPI-SF was developed for the present 

study using the back-translation method. 191 
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3.5.1.3 Revised Illness Perceptions Questionnaire (IPQ-R) 

The Revised Illness Perceptions Questionnaire (IPQ-R) was developed to assess the 

dimensions ofillness perceptions inc1uded in Leventhal's self-regulatory model 37,130 In the 

present study, we used six ofthe nine original subscales of the IPQ-R, and exc1uded the 

Cause, Time Cyclical, and Emotional Representations subscales. In the Cause subscale, 

patients rate a list of possible causes of their illness relating to personal ideas about etiology 

oftheir illness. Each of the possible causes is rated 1-5, with high scores indicating a strong 

beliefthat a given etiologic factor is important. Due to the varied nature ofthe etiological 

factors underlying heart failure, the use of the cause subscale which reduces to a single 

etiologic factor or single score is not appropriate with CHF patients. The Time Cyclical 

dimension was added in the revised IPQ-R to allow researchers working with patients 

whose illness cannot be adequately captured on a simple acute/chronic dimension, such as 

menstrual disorders and sorne autoimmune and skin conditions. Because heart failure is a 

chronic condition, it was felt that the Timeline (acute/chronic) subscale would be more 

appropriate in CHF patients. We also chose to assess only the cognitive components of 

illness perceptions, that is, Identity, Timeline, Personal and Treatment Control, 

Consequences and Coherence dimensions, and thus exc1ude the Emotional Representations 

dimension of the IPQ-R. According to Leventhal's self-regulatory model,36 in response to 

illness and other health threats, people develop parallel cognitive and emotional 

representations which, in tum, give rise to problem-based and emotion-focused coping 

strategies, respectively. The emotional representations component was added in the revised 

IPQ-R in order to explore a series of affective responses. These eight items relate to how 
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the present illness makes the patient feel: anxious, angry, afraid, upset, worried, distressed, 

and depressed. In the present study, the relationships between illness perceptions and 

depression are explored; therefore the emotional representation dimension was excluded in 

order to avoid overlap ofthis emotional dimension with the depression scale. Finally, the 

IPQ-R was modified for use with CHF patients. The term "heart failure" was substituted 

for "illness" in each question as recommended by the authors of the IPQ_R. 130 

The first part of the IPQ-R measures illness Identity, or the matching of symptoms 

to an illness label. The Identity subscale consists of a series of 14 commonly experienced 

symptoms, with sorne of the symptoms being typical ofheart failure (e.g. dyspnea) and 

others not (e.g., stiffjoints). Patients are asked to rate whether or not they have experienced 

each symptom since their illness, and then to rate whether or not they believe the symptom 

to be specifically related to their illness. This second rating, about beliefs that experienced 

symptoms are part of CHF, are summed and form the illness Identity subscale. As was 

recommended by the authors of the IPQ-R, 132 the following symptoms specifically related 

to heart failure were selected based on previous studies ofheart failure I51
,154,199 and were 

added to the existing list, to tailor the scale to heart failure: palpitations, and swelling in the 

feet or ankles. 

The remaining dimensions ofthe IPQ-R are rated on a 5-point Likert type scale, 

with answers ranging from strongly agree to strongly disagree. This provides separate 

scores for Timeline, Consequences, Personal Control, Treatment Control and Coherence. 

The Timeline (acute/chronic) subscale consists of six items, relating to the perceived 

duration of the illness. Each of the items is scored from 1 to 5, with low scores representing 
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a short perceived duration of illness. Two of the items are directly added, and two others 

require reverse scoring. Possible mean scores range from 5 to 20. The Consequences 

subscale consists of six items relating to beliefs about the severity and expected effects on 

outcome of the illness. Scores range from Il to 55, with higher scores (sum over aIl items) 

indicating the perception of serious consequences of the illness. The Pers on al Control and 

Treatment Control subscales consist of six and five items respectively; scores range from 9 

to 45, and from 6 to 35, with high mean scores indicating a belief about Personal Control 

and about the effectiveness of Treatment Control. The Coherence subscale consists of five 

items; scores range from 4 to 20, with higher scores indicating better understanding the 

illness and its symptoms. 

The reliability and validity of the original IPQ scale has been established in various 

medical patient samples. 132 High internaI consistency and test-retest reliability were 

reported for aIl the subscales. The authors reported Cronbach's alpha reliability coefficients 

of .75 for Identity, .89 for Timeline (acute/chronic), .84 for Consequences, .81 for Personal 

Control, .80 for Treatment Control, and of .87 for Coherence. Test-retest reliability of each 

subscale over a 3-week period was assessed among dialysis inpatients. AIl subscales of the 

IPQ-R showed moderate to good stability over this period with correlations ranging from 

.46 to .80. Personal Control was the only subscale to show a correlation less than .5. 

Identity beliefs remained the most consistent over this period. The stability of the IPQ-R 

over a longer period of six months was tested with a RA group. AIl the correlations 

between time one and time two data were greater than .5. 
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Validity ofthe revised IPQ-R scale was tested in a sample of711 patients from 8 

different illness groups: rheumatoid arthritis (n=76), diabetes (n=73), asthma (n=86), 

chronic and acute pain patients (n= 63 and 35), HW (n=161), MI patients (n=47), and 

multiple sc1erosis patients(n=170).130 The concept ofillness Identity, which is the process 

of matching symptoms to an illness label, is distinct from somatisation, the latter being the 

tendency to report symptoms. The symptoms experienced by the patients and that they also 

identified as linked to their illness, were shown to differ from those symptoms experienced 

but not linked to their illnsss, which suggests that Identity is a different conceptual 

construct from somatisation. 

The IPQ-R demonstrated sound discriminant, divergent and criterion validity. 

Discriminant validity was assessed by comparing the illness beliefs of acute and chronic 

pain patients. Independent t-tests computed on each of the IPQ-R subscales showed 

differences in the expected direction. Chronic pain patients had higher scores on Identity, 

chronic and cyc1ical Timeline, more serious Consequences, but lower beliefs about 

Personal Control, and lower illness Coherence, compared to acute pain patients. Divergent 

validity was evaluated by comparing the IPQ-R subscales with the Positive and Negative 

Affect Schedule.2oo The Positive affect (PA) scale measures the degree to which a person 

feels enthusiastic, active, and alert, while the Negative affect (NA) dimension assesses 

subjective distress and discomfort. The correlations between the IPQ-R subscales and the 

PANAS were generally very small to moderate in size, and ranged between .17 and .35. 

Criterion validity was assessed by determining the extent to which the IPQ-R cou Id predict 

adjustment to illness, as measured with the Sickness Impact Profile (SIP)201 and the Fatigue 



Severity scale 202 The Identity, Control and Consequences dimensions were significant 

predictors. 

3.5.1.4 Interpersonal Relationships In ven tory (IP RI) 
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Tilden's Interpersonal Relationships Inventory (IPRI) is a 39-item self-report 

instrument designed to measure perceived Support, including the less often measured 

aspects of Reciprocity and Conflict. 188 Support is defined as "perceived availability or 

enactment ofhelping behaviors by members of the social network." Conj/ict is defined as 

"perceived discord or stress in relationships caused by behaviors of others or the absence of 

behaviors of others, such as the withholding ofhelp." Reciprocity is defined as the 

"perceived availability or occurrence of an exchange of emotional or tangible goods or 

services." (p.338).188 

The IPRI consists ofthree subscales: Social (13 items), Conflict (13 items), and 

Reciprocity (13 items). In the present study, we used the short form of the instrument that 

excludes the Reciprocity subscale. Validity studies have shown that the Reciprocity 

subscale was not as strong psychometrically as the Support and Conflict subscales,188 and 

therefore sorne investigators have not used it.162,163,203 The Reciprocity subscale was 

excluded in this study also because of its high correlation with the Support subscale 

(between Support and Reciprocity: .75; Support and Conj/ict -.38; Reciprocity and Conj/ict 

-.27). 

The short form of the IPRI consists of26 items, each scored from 1 to 5. Items yield 

two scores, one for Support and one for Conflict. Fourteen items are based on a 5-point 
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agree-disagree continuum that ranges from 'Strongly Agree', 'Agree', 'Neutral', 

'Disagree', to 'Strongly Agree'. These items refer to a perceived sentiment, such as "1 can 

count on a friend to make me feel better when 1 need it". The remaining 12 items are based 

on a 5-point often-never continuum that ranges from 'Very Often', 'Fairly Often', 

'Sometimes', 'Almost Never', to 'Never'. These items refer to the frequency ofbehavior, 

such as "1 have trouble pleasing sorne people 1 care about". 

Each of the Support and Conflict subscales provides a separate score, and the 

subscale scores are intended to be used separately, not combined. Subscale scores are 

obtained by summation of item scores. The Support subscale includes Il agree-disagree 

and 2 often-never items, and the Conflict subscale inc1udes 3 agree-disagree and 10 items. 

Each of the two subscales has scores ranging from 13 to 65. 

Tilden et al. (1990) conducted extensive reliability and validity assessments ofthe 

IPRI. 188 The revised 39-item instrument was tested in successive steps with a total of 340 

students, patients, and community residents for reliability and validity. Cronbach's alpha 

(internaI consistency reliability coefficient) was .92 for Support and .91 for Conflict. The 

test-retest reliability over a two-week period was .91 for the Support subscale, and.81 for 

the Conflict subscale. 

Content validity of items was judged by a panel of Il experts involved in the 

deve10pment of the original 74-item version of the IPRI 204. The underlying factor structure 

of the IPRI was assessed using an exploratory principal components factor analysis. Three 

factors were extracted, which together explained 47.5% of the variance. Strong evidence of 



construct validity of the original IPRI was demonstrated using three forms ofvalidity 

assessment (theory testing, contrasted groups, and multitrait-multimethod comparison).188 
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The French translation of the Support and Conjlict subscales was completed by two 

independent individuals according to the back translation method.191 Normative profiles of 

subscale scores for the general population show that levels of Support are comparable 

across the age span, but Conjlict is significantly higher for adults in the 30 to 39 age period 

than for adults in the later life. Women tend to report significantly higher levels of Support 

and Conjlict.188 

3.5.2 DEMOGRAPHIC AND CLINICAL COVARIATES 

Data on demographic and clinical covariates (age, marital status, and number of 

years of education) were obtained through patient interview and abstracted from the 

patient's chart. See Table 7 for a complete list of study variables and assessment times. 

Clinical variables abstracted from the patient's medical chart included the etiology 

and severity of the patient's heart failure. The etiology variable classified CHF as to 

whether it was due to ischemic heart disease, valvular disease (post-valve replacement), 

idiopathic (no apparent cause ofheart failure), and other (including alcoholic, hypertensive, 

or myocarditis cardiomyopathy). Etiology was collected for descriptive purposes only, and 

was not planned for inclusion in the analyses. Information on the severity ofheart failure 



Table 7. List of Study Variables as Originally Measured 
Included 

Study Variables in the Baseline Follow-Up Instruments Characteristic Number Mode of Assessment 
Analyses Measure Measure of Items 

Dependent Variables 
Depressive Symptoms " " " Cardiac Depression Scale (CDS) Continuous 26 Interview 

Functional Performance " " " Functional Performance Inventory Short-Form 
(FPI-SF) Continuous 32 Interview 

Primary Independent Variables 
Illness Perceptions: Revised Illness Perception Questionnaire (lPQ-R) 
- Identity " " Subscale: Identity Continuous 16 Interview 
- Timeline (acute/chronic) " " Subscale: Timeline (acute/chr.) Binary 6 Interview 
- Consequences " " Subscale : Consequences Continuous 6 Interview 
- Personal Control " " Subscale : Personnal Control Continuous 6 Interview 
- Treatment Control " " Subscale: Treatment Control Continuous 5 Interview 
- Coherence " " Subscale : Coherence Continuous 5 Interview 

Moderator Independent Variables 
Social Support: Interpersonal Relationships Inventory (IPRI) 
- Social Support " " Subscale : social support Continuous 13 Interview 
- Conflict " " Subscale : conflict Continuous 13 Interview 

Demographie Covariates 
Age " " Continuous Chart review 
Sex " " Binary Interview 
Formai education " " Categorical Interview 
Years of schooling " Continuous Interview 
Marital status " Categorical Interview 
Living Alone " " Binary Interview 
Number of close friends " Continuous Interview 

Clinieal Covariates 
Heart failure severity: 
- LVEF " " Left Ventricular Ejection Fraction Categorical Chart review 
-NYHA " New York Heart Association Class Categorical Chart review 
- Etiology " Categorical Chart review 
- Comorbidity " " Modified Charlson Comorbidity Index Categorical Chart review 
- Number ofvisits at the Heart 

Failure Clinic during follow-up " Continuous Chart review 



included the New York Heart Association (NYHA) functional classification scheme and 

left ventricular ejection function (LVEF). 
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The NYHA classification provides a clinical assessment of the severity ofheart 

failure symptoms based on the physician's impression of the degree of compromise or 

difficulty with shortness ofbreath and fatigue that patient have at rest or during activity.47 

The NYHA classification places patients into four categories: Class 1 (no symptoms), Class 

TI (symptoms with ordinary activity), Class ID (symptoms with less than ordinary activity), 

and Class IV (symptoms at rest). 

While the NYHA classification is widely used as a clinical indicator of CHF 

severity, it is not always a reliable measurement nor is it a comprehensive account of the 

limitation experienced by heart failure. Previous authors have reported low validity and 

reliability assessments. The NYHA classification agreed with exercise tolerance treadmill 

testing in only 51 % of patients, and assessment made by two physicians on the same 

patient gave similar results only 56% of the time.205
,206 Although NYHA class was 

collected to characterize the sample, it was not planned to be an analytical variable. 

The L VEF is an objective measure of the ventricular function or mechanical 

performance of the heart. It is defined as the proportion ofblood ejected in a single 

contraction of the heart in relation to the volume present at diastole. A normal L VEF 

ranges from 50% to 60% in healthy adults. Typically, a patient is considered to have 

systolic heart failure only when the left ventricular ejection fraction is less than 40%, 

whereas severe systolic dysfunction is characterized by a value less than 35%. This 



assessment of the left-sided cardiac function was obtained from nuc1ear medicine studies, 

angiography, and echocardiography. 
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Data from the medical charts were also used to calculate the Charlson comorbidity 

index. 207 The index involves assessing the presence or absence of certain comorbid 

conditions as well as their severity (see Appendix H). Weights of 1,2,3 or 6 for each ofthe 

existing comorbid conditions are summed to derive a total score for each subject. The index 

inc1udes the following conditions with their assigned weights (in parentheses): myocardial 

infarction (1), congestive heart failure (1), peripheral vascular disease (1), cerebrovascular 

disease (1), dementia (1), chronic pulmonary disease (1), connective tissue disease (1), 

ulcer disease (1), mild liver disease (1), diabetes (1), hemiplegia (2), moderate or severe 

renal disease (2), diabetes with end-stage organ damage (2), any malignancy (2), leukemia 

(2), malignant lymphoma (2), moderate or severe liver disease (3), metastatic solid 

malignancy (6), and AIDS (6). 

The CharI son comorbidity index was originally deve10ped as a predictor of one-year 

mortality in a cohort of inpatients on a medical service (n=559), and was tested in a second 

cohort of 685 patients with breast cancer during a 10-year follow-up. With higher level of 

the comorbidity index, there were stepwise elevations in the cumulative mortality 

attributable to comorbid disease?07,208 The index was modified, as suggested by Aaronson 

et al. in their study of end-stage CHF patients, to exc1ude the CHF and myocardial 

infarction categories so that only noncardiac diseases remained.209 

Data abstracted from the patient's medical chart also inc1uded: information on the 

number of past visits to the Heart Failure Clinic in the years preceding the baseline 
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interview and visits during the follow-up period; information on medications at baseline 

(the number ofprescribed medications, and whether the patient received diuretics, nitrates, 

ACE inhibitors, digoxin, p-blockers, warfarin, amiodarone or amlopidine); and medications 

at the time of the follow-up interview. Finally, demographic and clinical information (age, 

sex, LVEF, NYHA, number ofvisits at the Heart Failure Clinic) on eligible CHF patients 

who refused or did not take part in the study were collected in order to determine the 

generalizability of the results. 

3.6 STATISTICAL PLAN 

The objectives ofthis study were to examine the relationships between baseline 

illness perceptions and depression and functional performance, and to explore the potential 

moderating effect of social support on the relationships between illness perceptions at 

baseline and depression and functional performance at follow-up. To achieve these goals, 

the statistical analyses were carried out in six stages. 

1) The first section describes the psychometric evaluations that were carried out on 

the various psychosocial measures used in the study. 

2) The second section presents the different statistical approaches to the dependent 

variables (depression and functional performance), which have been considered 

for the analyses. It involves a review of sorne of the statistical methods proposed 

in the psychiatric literature for the assessment of change. The two related 

concepts ofreliability and errors in measurement are reviewed in the context of 



the present study methodology, and a choice for the preferred approach for the 

dependent variables is presented. 

3) The third section, on covariate control, justifies the choice of the demographic 

and clinical covariates that were used as covariate control for the regression 

analyses. 

4) The fourth section presents the descriptive statistics used to characterize the 

study sample, and the assessment of change using different approaches to the 

dependent variables. 

5) The fifth section, on cross-sectional analyses, presents the results of the 

correlational analyses that examined the degree of associations between aH 

study variables. Next, unadjusted and adjusted correlational analyses are 

conducted to quantify the degrees of associations between the baseline 

psychosocial independent variables and both depression and functional 

performance, while controlling for the effect of the demographic and clinical 

covariates. 
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6) The sixth section, on longitudinal analyses, evaluates the primary hypotheses 

describing the main effect of illness perception variables on both depression and 

functional performance at follow-up; and a series of secondary hypotheses 

describing the moderating effect of social support on the relationships between 

illness perception variables and depression and functional performance at 

follow-up. Lastly, the influence of depression at baseline is examined on the 

relationships between illness perceptions and functional performance at follow-



76 

up. And in the same way, the influence offunctional perfonnance at baseline is 

examined on the relationships between illness perceptions and depression at 

follow-up. 

3.6.1 PSYCHOMETRIC EVALUATIONS OF THE PSYCHOSOCIAL MEASURES 

Measuring instruments or scales are composed of a set of questions or items 

designed to measure a particular characteristic or attribute. Because the items should 

measure the same attribute, and not different parts of different attributes, it is desirable to 

see sorne relationship among items, and thus we anticipate that (1) each would be 

correlated with the total score, and (2) the items would be moderate1y correlated with each 

other. These two factors are measures of 'internaI consistency'. 

InternaI consistency of the four psychosocial measures used in the present study 

was measured with the two common approaches, item-total correlations and Cronbach's 

alpha reliability coefficient. Item-total correlation coefficients above .20 are usually 

considered acceptable (Nunnally, 1978, p.288).210 For the purposes of compatibility with 

other studies, we chose to retain all items in the psychosocial measures for the present 

study. A Cronbach alpha coefficient above 0.70 was considered adequate for each 

unidimensional scale and subscale (Nunnally, 1978, p.245).210 

3.6.2 STATISTICAL APPROACHES TO THE DEPENDENTVARlABLES 

The longitudinal aspect of the study was intended to better understand and capture 

the possible variations in depression and functional perfonnance that could occur between 



the two assessment times, and thus to examine how illness perceptions would relate to 

changes in depression and functional performance over time. 
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Research on the epidemiology of depression suggests that symptoms of depression 

fluctuate markedly in severity over time. These fluctuations may be influenced in part by 

physical health problems, and these fluctuations may even be more manifest when patients 

are seeking treatment for depression. In addition, all patients included in the present study 

were receiving nursing counseling at the clinic, and psychotherapy, and/or antidepressant 

treatment was available during the course of the study. In this context, it was anticipated 

that fluctuations in depressive symptoms would be observed over time. However, patients 

were at various stages of their illness, sorne were recently diagnosed with heart failure and 

thus received little medical support and nursing counseling from the clinic at the time they 

were included in the study, while others had been receiving treatments from the clinic for 

almost two years. Similarly, due to the chronic nature of CHF, it was also anticipated that 

sorne variations in functional performance over time would be observed. Lastly, because 

the study was carried out in the summer, a time of great vulnerability for CHF patients due 

to the limit imposed on fluid intake, it was anticipated that frequent exacerbation of 

symptoms due to edema and pulmonary congestion was likely to occur, which may further 

limit functional performance in these patients. 

While trying to capture these variations or changes in depression and functional 

performance over time, it is important to recognize that other potential factors may also 

produce variations as a result of measurement errors or biases inherent in the 



methodological design of the present study. These sources of undesired variations would 

obscure the assessment of 'real' changes in depression and functional performance. 

Therefore, the statistical approach to the dependent variable used in the present 

study was planned to assess changes in depression and functional performance, while 

taking into account errors in measurement. As the notion of reliability of a measure refers 

to the concept of errors in measurement, the section that follows first presents a brief 

overview of the potential sources of error in measurement inherent in the present study 

methodology, and then addresses the selection of a statistical approach for the dependent 

variable that accounts for these undesired variations. 

3.6.2.1 Reliability and Errors in Measurement 
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Measurement, in psychosocial research, often takes the form of a continuous 

variable or score, which attempts to quantify an abstract construct such as a behavior or an 

attribute. Such a continuous score will be obtained by rating scales completed by 

interviewers or by patients themselves. Because there is no 'gold standard' (perfect 

measuring instrument) for these abstract constructs, there will be variations inherent in any 

measurement, which are defined as measurement errors. 

The concept of measurement error implies that any given measurement or score is 

usually conceptualized as a composite score that inc1udes a true or fixed value, and an error 

component. By convention, it is assumed that the error component is distributed around the 

true value,211 with the negative and positive errors balanced around the true value. These 

random errors of measurement are inconsistent and unpredictable errors. They will, 
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therefore, insert a certain amount of undesired variations into the true score, which can 

either increase or decrease the true score value. They can seriously limit the reliability of a 

. dl' 212 glVen measure, an resu t III erroneous measurements. 

In the context ofthe present study, the dependent variables ofinterest (namely 

depression score or functional performance score) were measured twice, at baseline and at 

follow-up. Thus, measurement errors possibly acquired at each assessment time may have 

either underestimated or overestimated the true score, and consequently the true difference 

score for each subject. However, the present study used validated psychosocial 

questionnaires, with established reliability, which should have helped to reduce 

measurement errors. The more reliable a measurement is, the smaller the error component, 

and consequently, the more likely to find true variations in the scores between the two 

measurements. 

Despite this, there are several other known and expected sources of random 

measurement errors inherent in the present study design, which used face-to-face 

interviews. They inc1ude biases in responding due to the personal and sensitive nature of 

the questions; patients may be reluctant to express their feelings or fear being judged; they 

may give socially desirable answers in an attempt to please the interviewer, or they may 

simply fail to understand sorne of the questions. Random errors of measurement can also 

occur as a result of the unpredictable factors associated with the individual being evaluated 

(i.e. personal characteristics such as motivation, fatigue, inattention, and concentration) and 

factors associated with the environment (such as noise and accessibility of the interviewing 

room). In order to keep these expected random variations at a minimum, the same 



interviewer (the investigator), in a quiet environment, administered uniform structured 

interviews. Moreover, aIl interviews were recorded to provide the possibility of double­

checking the patient's answer, ifthere had been transcription mistakes made by the 

interviewer when scoring a patient's response on the answer sheet. 

3.6.2.2 Justification of the Approachfor the Dependent Variable 
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Research on the assessment of change has traditionally been carried out at the group 

level, comparing the change observed in a single group (mean before vs after treatment), or 

the change between two groups (mean in the treatment vs mean in the control group), or the 

difference in mean change scores between two groups (mean change in the treatment vs 

mean change in the control group). However, because group mean comparisons use an 

estimate that is an average, such an assessment of change at the group level summarizes or 

aggregates all individual changes in a sample and therefore does not allow one to fully 

explore changes at the individuallevel. Intra-individual changes are much more 

informative in terms of identifying personal and psychological determinants of change. For 

this reason, the statistical approaches that were examined for the assessment of change in 

the present study were restricted to methods for intra-individual assessment of change. 

DELTA CHANGE SCORE. The simplest approach for expressing change in an 

individual subject is by subtracting the score obtained at the first assessment from that 

obtained at a later assessment. Unfortunately, the use of a difference score does not account 

or correct for errors in measurement (reliability in the measure), inc1uding extremeness of 

scores. Since the difference score inc1udes the measurement errors acquired at each 



assessment, and in fact because these errors are random (for example, the errors may 

underestimate the true score at one assessment, but overestimate the true score at the 

following assessment), this will exacerbate errors for an individu al subject. Therefore, an 

observed difference may reflect real change, but part of this change will be attributed to 

errors in measurement, and thus will not be real. For this reason, using a DELTA CHANGE 

SCORE as a measure of change can overestimate or underestimate the intra-individual 

differences between initial and follow-up scores.211 

Although an important number of studies have used the DELTA CHANGE SCORE 

approach, and are still using these methods for assessing change,213 this method has been 

criticized for its failure to adequately correct for measurement errors.214 
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Several alternative statistical methods have been proposed for assessing change; 

they specifically account for the effect of measurement errors and other systematic 

influences. The first c1ass of these statistical methods includes Reliable Change (RC) 

indices, while the second c1ass inc1udes regression-based estimates of the difference score. 

RELIABLE CHANGE INDEX. The RC index is a ratio, calculated by dividing an 

individual' s change or difference score (difference between a patient' s baseline score and 

follow-up score) by the standard error of the difference between the two scores (SEDiff). In 

the denominator, the SEdiff "describes the spread of the distribution of change scores that 

would be expected ifno real change had occurred." (Jacobson and Truax, 1991, p.14i15 

The SEdiff is calculated from the standard error of measurement (SEM) as 

SEDiff = [2(SEM)2] 1/2 
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and the SEM can be obtained by the following formula: 

SEM = SDI [1-rxx]1I2 

where SDI is the SD of all patients' baseline scores, and rxx is the reliability of the measure. 

In a situation where reliability is measured in terms of a reliability index for individual 

measurements, the SEM can be obtained directly from the individual measurements. 

The more reliable the measurement is, the smaller the error component associated 

with it, and therefore the smaller the standard error of measurement (SEM), and 

consequently the greater the chance for the Re index to identify true change. 

For an individual subject, the Re index therefore translates the change score into a 

standardized score. The Re index attempts to determine the magnitude of change observed 

at an individuallevel, while expressing the change in terms ofunits of SEM. The Re index 

has been referred to as the 'classical approach' of Jacobson and Truax (1991).215 Maasseen 

(2000) 216 defined the Re index as "standardized normally distributed quantity," "The 

numerator contains the observed change for a given participant, corrected for the nuisance 

effects ... " (p.623) 

In the context of psychotherapy research, sorne authors have used the Re index as a 

criterion to identify patients as 'changed' or 'unchanged' on the basis of 'clinical 

significance,217 Jacobson & Truax (1991) 215 defined clinically significant change as the 

extent to which therapy moves someone "outside the range of the dysfunctional 

population" (or two standard deviations beyond the mean of the dysfunctional population), 

or "within the range of the functional population" (or within two standard deviations of the 

mean of the functional population) (p. 13) Jacobson & Truax (1991) further claimed that 
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when the RC index exceeds a critical value (for example set at 1.96), the RC index can be 

regarded as reflecting real change, i.e. a change that would be expected to be more than the 

undesired variations due to measurement error or the nuisance effect of sorne other factors. 

However, the RC index and the 'clinical significant change' as defined by Jacobson 

& Truax 215, is in fact, nothing more than a standardized score, an observed change divided 

by a constant (the standard error ofthe difference scores). In this context, the RC index is 

not much different than the DELTA CHANGE SCORE. It only expresses change in another 

form. As with statistical testing, an RC index larger than 1.96 will occur in about 5% of 

cases, keeping in mind that an expected 5% of these RC can also reflect fluctuations of an 

unreliable instrument, for an alpha set at 0.05 (type 1 error). Therefore, the RC index does 

not provide any basis for defining or concluding what a clinically relevant change would 

be. Perhaps in response to this, and in an attempt to take into account the nuisance effects 

of several other factors, modified RC indices were proposed in the literature, which has 

regrettably led to increased complexity in the RC index and much confusion about its 

use.218,219 

RESIDUAL CHANGE SCORE. The second class of statistical methods uses a linear 

regression estimate of the true difference score. In this approach, proposed by Cronbach 

and Furby (1970),220 regression analysis is used to predict the final score of each patient 

from a regression line that relates the initial and the final scores. The predicted final score 

obtained by the linear regression therefore represents an estimate of the final score that 

would be expected if no treatment or other influence were operating to produce the 

observed difference between the initial and the final scores; in other words, the predicted 



84 

final score represents the expected value over many observations in the same person. An 

estimate of the true difference score, also called the 'residual gain score,' is calculated as 

the difference between the observed final score and the final score predicted linearly from 

the initial score. Thus, this method removes from the change score that "portion that could 

have been predicted linearly from prete st status" i.e. from the initial score (Cronbach and 

Furby, 1970, p. 74).220 However, the portion that is removed may also include sorne real 

change in a subject, and for this reason, the residual change score is not a perfect way of 

correcting for errors in measurements. 

Several more complex regression estimates have also been proposed. These use a 

regression estimate for the true initial score, or a regression estimate of the true difference 

from the observed difference.221 

While the residual change score approach has been recognized by sorne as being 

justified and indicated in situations that require correction for measurement errors and other 

systematic effects, this approach has been criticized by many for being overly complex, 

often ambiguous, and not justified.218,219,222 Moreover, when both the residual change 

approach and the reliable change method that corrects for practice effects are compared, 

sorne have shown that these methods produce different results,216 or similar results. 223 

ADJUSTED FOLLOW-UP SCORE. In psychosocial research, it is common practice to 

use the initial score of the outcome as an adjustment variable in multiple linear regression 

analysis, in order to account for the baseline status of the outcome measure. In fact, the 

follow-up score adjusted for the baseline score, or ADJUSTED FOLLOW-UP SCORE, has a 

structure similar to the RESIDUAL CHANGE SCORE in that it provides an adjustment for the 



initial score, and thus allows one to correct for the variance that is accounted for by the 

baseline score. 
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However, the ADJUSTED FOLLOW-UP SCORE presents an added advantage over the 

RESIDUAL CHANGE SCORE, in that it does not require an additional step in the calculation of 

the dependent variable used in the analysis, since the baseline score is used as an 

adjustment variable in the linear regression equation. More importantly, the ADJUSTED 

FOLLOW-UP SCORE allows for comparability with other studies that have used multiple 

linear regression health outcomes. 

In conclusion, several statistical approaches for the assessment of change have been 

proposed in the psychiatric literature. These approaches differ in complexity and in the way 

they attempt to account for the effect of errors of measurement. The more complex 

methods were developed in response to the poor reliability and practice effects that are 

inherent in several cognitive and neuropsychological tests. 214 In the present study, it is 

unlikely that these practice effects would have come into play, in part because such effects 

are less relevant in the assessment of mood compared to cognitive function. In addition, 

since the degree ofpractice effect is dependent on the length of the test-retest interval (with 

the shorter intervals having the highest effects), in the present study, the delay of more than 

two months between the baseline and follow-up assessments would reduce the probability 

of observing such an effect. 

Moreover, the diversity of the methods in the literature used for assessing change 

has regrettably resulted in different interpretations and conclusions regarding the 

assessment of change. In the absence of a clear consensus on the appropriate method for 
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assessing change, and in light of the number of subtle statistical controversies surrounding 

the residual change approach recently published,216 a simpler approach for the assessment 

of change that provides an adjustment for the baseline measure, and that also allows for 

comparability of results with similar studies is probably the best choice. We therefore 

proposed to use the follow-up score in a multiple linear regression model while adjusting 

for the baseline score of the dependent variable as an independent variable in regression 

analysis (ADJUSTED FOLLOW-UP SCORE). In order to compare these results with multiple 

linear regressions involving both the DELTA CHANGE SCORE and the RESIDUAL CHANGE 

SCORES, all three approaches to the dependent variables were used in the analyses. 

3.6.3 COVARIATE CONTROL 

The purpose ofthis study was to examine the relationships between illness 

perceptions and social support at baseline, and depression and functional performance at 

follow-up. Multiple linear regression analyses were used to quantify the contribution of 

these psychosocial independent variables, while controlling for the effect of other factors. 

These factors included a limited subset of demographic and clinical covariates, identified a 

priori for inclusion in the regression analyses. 

The approach for selecting factors for covariate control was based on substantive 

knowledge oftheir possible associations with both the dependent variables and the 

psychosocial independent variables, and thus on their potential effect as confounders for 

the association of interest. The inclusion of these factors in the analyses therefore was 

based on the existing literature, rather than on statistical significance.224-226 Moreover, as 
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the common practice of univariate prescreening of the predictor variables for inclusion in 

the analyses is less desirable, multiple regression models in which the variables are 

predetermined a priori would substantiate the results and also yield results that would more 

likely be reproducible in other samples.227 

Research on the etiology of depression in community samples 31-33and studies with 

cardiac patient samples suggest that age, being separated or divorced, having lower 

educationalleve1s, and comorbidity, are important correlates of depression and 

functioning. 29
,81,89 Age, education and comorbidity have also been identified as correlates 

of illness perceptions in other studies of chronic illnesses.44
,228 As these demographic and 

clinical variables may contribute to variations in depression and functional performance, 

including them in the analyses would allow for better exploration of the associations of 

interest. Therefore, these covariates were force-entered into the regression analyses. 

The available research on adjustment to cardiac disease suggests that the experience 

of women may be different from men, although very few studies have specifically 

examined these sex differences. This may be partly attributed to the fewer women included 

in these studies, often due to the lower prevalence of cardiac disease among women 

compared with men. The incidence of CHF is higher in men compared with women in 

every age group. This resulted in more men attending the Heart Failure Clinic at the Heart 

Institute at the time where the study was conducted. Thus, it was anticipated that there 

would be fewer women in the present study, which precludes accurate assessment of sex 

differences in relation to illness perceptions and depression. It must therefore be 

acknowledged that including women in the analyses may lead to an estimated relationship 
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that is an "average" of the sex-specific relationships. Nevertheless it was decided to inc1ude 

women in aU analyses. 

In summary, the demographic and c1inical covariates that were measured and 

selected for covariate control in the analyses were age, sex, education, living al one, L VEF 

and the Modified Charlson Comorbidity Index. 

3.6.4 DESCRlPTION OF VARIABLES 

Descriptive statistics were calculated for aU psychosocial variables, the 

demographic and the c1inical covariates, to examine missing values, to evaluate the 

accuracy of the values, and to explore potential univariate outliers. For aU continuous 

variables, means, standard deviations, medians, skewness, kurtosis, minimum and 

maximum values were inspected for plausibility (whether they were within plausible range 

for each variable or whether they were the result of an incorrect scoring) and for extreme 

values. Univariate outliers for aH continuous variables were inspected by graphical 

methods (stem-and-Ieaf and box plots) as weU as by inspection of z scores. 

Frequency tables for discrete demographic and clinical variables were examined. 

Univariate outliers among dichotomous variables were identified as those scores in the 

smaHest category of a very uneven split between the two categories. Similar related 

variables, such as years of education (continuous variable) and formaI education 

(categorical variable) were compared with cross tabulation tables to identify possible 

discrepancies between variables. The distributions of aH variables were obtained to 

characterize the study sample. 



3.6.5 CROSS-SECTIONALANALYSES 

Unadjusted correlational analyses using Pearson correlation coefficients were 

produced to examine the degree of association between an pairs of study variables, the 

psychosocial independent variables (Identity, Timeline, Consequences, Personal and 

Treatment Control, Coherence, and Support and Conjlict), the demographic and clinical 

covariates (age, sex, education, living alone, L VEF and Modified Chari son Comorbidity 

Index), and both depression and functional performance. 
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Multiple linear regression analyses were carried out, first conceptualizing the data 

initialIy, cross-sectionally, and second, longitudinally. In the cross-sectional analyses, 

adjusted correlational analyses, using partial correlation coefficients, were calculated to 

measure the degree of association among the baseline psychosocial independent variables 

with both depression and functional performance, after controlling for the demographic and 

clinical covariates. The interrelationships among the psychosocial independent variables 

and the dependent variables were examined with two-tailed tests. 

AlI statistical analyses were carried out with the SPSS for Windows statistical 

software package (Statistical Package for the Social Sciences) Graduate Pack Release 12.0 

for Windows. AlI tests were 2-tailed with the 0.05 level considered significant. Histograms 

and normal probability plots of the residuals were examined to assess the assumptions of 

the multiple linear regressions (normality, linearity and homoscedacity). 
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3.6.6 LONGITUDINAL ANALYSES 

In the longitudinal analyses, the baseline psychosocial variables (illness perceptions 

and social support) were used as predictor variables for the dependent variables (depression 

and functional perfonnance at follow-up). Multiple linear regression analyses were 

conducted to assess the proportion of variance in the dependent variables (depression and 

functional perfonnance at follow-up) that could be explained by the psychosocial 

independent variables (baseline illness perceptions and social support), while adjusting for 

the demographic and clinical covariates and the baseline measure of the dependent 

variables (depression and functional perfonnance at baseline). 

In the longitudinal analyses, three approaches were used to account for the effect of 

the baseline scores on the dependent variables: by subtracting the baseline score from the 

follow-up score (DELTA CHANGE SCORE), by using a predicted final score obtained by the 

linear regression that relates the baseline and the final scores (RESIDUAL CHANGE SCORE), or 

by using the baseline score as an adjustrnent variable in the regression analysis (ADJUSTED 

FOLLOW-UP SCORE) (see Table 8). Since the later two approaches (the RESIDUAL CHANGE 

SCORE and the ADJUSTED FOLLOW-UP SCORE for the baseline score) shared the characteristic 

of adjusting for the baseline rneasure of the dependent variable, it was anticipated that they 

would yield sirnilar results. 

Although we anticipated sorne intra-individual change in depression and 

functional perfonnance over tirne (either irnprovernent or worsening in depression and 



Table 8. Approaches to the Dependent Variables Depression and Functional Perfonnance According to the Mode1s of Analysis 

Approaches Dependent Variable Baseline Independent Variables 

to the Dependent Variable 

LONGITUDINAL ANALYSES 

1) DELTA CHANGE SCORE Y2- YI Illness Perceptions, Social support 

2) RESIDUAL CHANGE SCORE Y2 - E[Y2IYI] Illness Perceptions, Social Support 

3) ADJUSTED FOLLOW-UP SCORE Y2 Illness Perceptions, Social Support 

CROSS-SECTION AL ANALYSES 

4) FOLLOW-UP SCORE Y2 Illness Perceptions, Social Support 

5) BASELINE SCORE YI Illness Perceptions, Social Support 

* In addition to an adjustment for the demographic and clinical covariates. 
Y 2 : Depression or functional perfonnance follow-up score; 
YI: Depression or functional perfonnance baseline score; 

Use 
of the Baseline Score* 

Subtracted from the follow-up score 

Incorporated into a linear regression 
estimate ofthe follow-up score 

Used as an independent variable 

No adjustment 

No adjustment 

E(Y2IYI): Depression or functional perfonnance follow-up score predicted by the regression ofY2 on YI 
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functional performance over time), in the event that no change was identified at the 

individuallevel the results from the regression analyses using the RESIDUAL CHANGE SCORE 

and the ADmSTED FOLLOW-UP SCORE would not present the benefit of longitudinal analyses. 

These benefits were described earlier in terms of identifying personal and psychological 

determinants of intra-individual changes. 

3.6.6.1 Main Effect of Illness Perceptions 

Two groups ofprimary hypotheses describing the main effect ofbaseline illness 

perceptions on both depression and functional performance at follow-up were assessed 

after controlling for the potential confounding influences of demographic and clinical 

covariates. As an initial step, the baseline measure of the dependent variable was forced 

into the regression, followed by the demographic and clinical covariates. Next, the 

contribution of each illness perception variable at baseline was explored using a partial F 

test. For example, one such partial F test assessed whether the addition of the variable 

Identity Perception, significantly contributed to explaining an additional proportion of the 

variance in depression at follow-up, given the presence of other demographic and clinical 

covariates, and the baseline measure of depression were already in the model. 

3.6.6.2 Moderating Effect of Social Support 

The potential moderating effects of social support on the relationships between 

baseline illness perceptions and both depression and functional performance at follow-up 

were assessed while controlling for the potential confounding influence of the demographic 
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and clinical covariates, and the baseline measure of the dependent variables. Product terms 

involving the two domains of social support (Support and Conflict) with the illness 

perception variables (see Group 1 and Group 2 interaction terms in Table 9) were created to 

describe the interaction between social support and illness perceptions. The significance of 

each interaction term was assessed by using partial F tests (variable added-Iast approach), 

after forcing the independent variables involved in these interaction terms into the model, 

in addition to the demographic, clinical covariates, and baseline measure of the dependent 

variable. For example, the partial F test for the product term combining the Conflict with 

Identity, assessed whether or not the magnitude of the relationship between Identity 

Perceptions and depression at follow-up varied as a function of patients' perceived level of 

Conflict, after controlling for the effect of demographic, clinical covariates and the baseline 

measure of depression. 

3.6.6.3 Longitudinal Association Between Depression and Functional Performance 

Since depression is known to increase the risk for subsequent physical disability, the 

relationships between illness perceptions and functional performance at follow-up might 

occur because illness perceptions are associated with depression at baseline. Therefore, the 

influence ofbaseline depression in the relationship between illness perceptions and 

functional performance among CHF patients was evaluated. In particular, we were 

interested in whether depressive symptoms at baseline partially account for the 

relationships between illness perceptions at baseline and functional performance at 



Table 9. List of Study Variables Inc1uded in the Analyses 

STUDY VARIABLES 

Dependent Variables 
Depressive Symptoms 
Functional Performance 

Demographie Covariates 
Age 
Sex 
Living Alone 
FormaI Education 

Clinical Covariates 
LVEF 
Modified Charlson Comorbidity Index 

Primary Independent Variables 
Illness Perception Variables: 

Identity 
Timeline 
Consequences 
Persona! Control 
Treatment Control 
Coherence 

Moderator Independent Variables 
Social Support: 

Support 
Conjlict 

Interaction Terms 
Involving Support 

Support X Identity 
Support X Timeline 
Support X Consequences 
Support X Persona! Control 
Support X Treatment Control 
Support X Coherence 

Involving Conjlict 
Conjlict X Identity 
Conjlict X Timeline 
Conjlict X Consequences 
Conjlict X Personal Control 
Conjlict X Treatment Control 
Conjlict X Coherence 

CHARACTERISTICS 

Continuous 
Continuous 

Continuous 
Binary 
Binary 
Binary 

Four indicator variables 
Two indicator variables 

Continuous 
Binary 
Continuous 
Continuous 
Continuous 

Continuous 
Continuous 

Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 

Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
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follow-up, even after controlling for demographic and clinical covariates, and baseline 

measure of functional performance. 

A partial F test was used to assess whether illness perceptions at baseline still 

explained a significant proportion of the variance in functional performance at follow-up, 

given that depression at baseline was already in the model, as well as other demographic 

and clinical covariates, and the baseline measure of functional performance. 
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In a similar way, the influence of functional performance at baseline on the 

relationships between illness perceptions and depression at follow-up was evaluated, after 

controlling for functional performance at baseline, and the other demographic and clinical 

covariates, and the baseline measure of depression. 

3.7 SAMPLE SIZE JUSTIFICATION 

The sarnple size estimate was based on several factors, inc1uding the effect size to 

be detected (defined as the proportion ofvariance in depressive syrnptoms and/or 

functional performance at follow-up, accounted for by the targeted independent variables). 

It also took into account the number of independent variables to be considered in the 

multivariate statistical models including adjustment for a series of demographic and clinical 

covariates (see Appendix 1). 

We assessed the ability of several correlates of depression and/or functional 

performance at baseline, to explain the variation in depressive syrnptoms and variation in 

functional performance measured at follow-up. Correlation analyses and multiple linear 

regressions were used. The altemate hypothesis for each outcome was expressed in terms 
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of proportion of variance in depressive symptoms andlor proportion of variance in 

functional performance at follow-up (the dependent variables) accounted for by the 

variables under study (the independent variables), i.e., as an R2
, or partial R2

• These R2 

values were expressed in terms ofl values, which represent the effect size index, i.e., the 

proportion of variance in depressive symptoms andlor functional performance accounted 

for by sorne independent variables relative to the proportion of error or residual variance, a 

population signal-to-noise ratio (f = PYs / PVe). Many of the effect sizes encountered in 

behavioral science are ofmedium effect, with f = .15 (where f = .02 for small, and f = .35 

for large effect size), and thus, it was anticipated that there could be a similar effect. In 

proportion of variance terms, this amounts to an r or partial r of .36, hence R2 or partial R2 

= .13. 

The determination of sample size took account of values of the noncentrality 

parameter À, which are then used to find the necessary sample size N, at a given power for 

the F test of the null hypothesis for a set of independent variables at a fixed significance 

level. According to power tables for multiple regression and correlation analysis, a sample 

size of 120 subj ects will achieve a power of 80% to detect a medium effect size if = .15; 

and R2 
= .13), using a set of 8 psychological variables and 6 demographic and clinical 

covariates, and a two-sided hypothesis test with a significance level of 0.05 (Cohen, 1977, 

p. 449).230 Previous studies of CHF patients reported a drop-out rate of 15.8% and 20% 

29,154 and therefore we planned to recruit an additiona122 subjects, for a total of 142 

subjects. 



97 

CHAPTER 4. RE SUL TS 

This chapter includes four major sections: the preliminary analyses, the description 

of the study sample, and the results of cross-sectional and longitudinal analyses. In the first 

section on preliminary analyses, the data set is examined for missing data and potential 

outliers, the variables are defined for the analyses, and the psychometric evaluations of the 

psychosocial measures are presented. The second section describes the demographic and 

clinical characteristics of the study sample, including all psychosocial measures. The third 

section, on cross-sectional analyses, examines the degree of association between all study 

variables, using unadjusted and adjusted correlational analyses controlling for the effect of 

demographic and clinical covariates, with partial correlation coefficients. The fourth 

section, on longitudinal analyses, evaluates the primary hypotheses describing the main 

effect of illness perception variables on both depression and functional performance at 

follow-up, and the secondary hypotheses describing the moderating effect of social support 

on the relationships between illness perception variables and depression and functional 

performance at follow-up. The association between depression at base1ine and functional 

performance at follow-up, and the association between functional performance at baseline 

and depression at follow-up are examined last. 

4.1 PRELIMINARY ANALYSES 

4.1.1 ASSESSMENT OF MISSING DA TA AND UNIV ARIA TE OUTLIERS 

Psychosocial variables, demographic and medical covariates were initially 

examined for missing values and potential outliers. Six missing values for the psychosocial 
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questionnaires were found: one item was missing in the baseline depression questionnaire, 

and five items were missing in the illness perceptions questionnaires (one item in the 

consequences dimension, one in the coherence dimension, and three items were missing on 

the identity dimension for a single subject). These missing values were assigned the 

subject's average score for answered items within each scale or subscale. 

A single missing value was found in the demographic covariates. The categorical 

variable labeled 'formaI education' was missing for one subject. This missing value was 

assigned a value of five, which indicates 'high school completed,' based on the answer that 

this subject provided on another variable 'years of schooling', a continuous variable, a 

score often for this latter variable. No other missing values were found for any other 

demographic or clinical covariate. 

There were several extreme values on seven of the psychosocial variables and on 

seven of the demographic and clinical covariates. Although these values appeared either 

very low or very high, they were within plausible range for these continuous variables, and 

therefore these values were retained in the analyses. 

4.1.2 PSYCHOMETRIC EVALUATIONS OF THE PSYCHOSOCIAL MEASURES 

4.1.2.1 Reliability of the Cardiac Depression Scale (CDS) 

Cronbach's alpha re1iability coefficients for the CDS 26-item scale were 0.90 at 

baseline and 0.90 at follow-up; these represent relatively high coefficients that are in the 

acceptable range as proposed by Streiner and Norman (2003).211 The observed coefficients 
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in the present study were very similar to the coefficient reported by the authors of the scale 

of 0.90,187 and that reported in a recent validation study of 0.93. 190 

In the present study, item-total correlations ranged from 0.27 to 0.66 for baseline 

and from 0.15 to 0.70 for follow-up depression, with the lowest correlations found for these 

two items: "1 may not recover completely" (0.15 at baseline and 0.36 at follow-up), "The 

possibility of sudden death worries me" (0.27 at baseline and 0.28 at follow-up). These 

lower item-total correlations may reflect random, as well as true variations in the 

measurement. In the context of an end-stage disease such as CHF, recovery may have 

different meanings for different patients depending on how they view the course of their 

illness, and how they interpret the absence of symptoms. 

The CDS scale has been validated in English and German in various cardiac patient 

populations, but the current study was the first use in French. Therefore, validation of the 

French translation of the CDS was carried out using a factor analysis procedure with 

principal component analysis and varimax rotation. Factor analysis of the French 

translation of the CDS produced seven factors, with the content ofthese factors being 

nearly identical to that of the original seven factors of the English language version 

described by the author of the scale. 187 The scree plots found in a recent validation study of 

the CDS 190 and the fact that our study c1early showed a one-factor scale, both support the 

use of the scale as a unidimensional construct, as was recommended by the author of the 

scale. The results of these analyses suggested that the French translation of the CDS is an 

appropriate and valid measure for measuring depression in the present study. 
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4.1.2.2 Reliability of the Functional Performance Inventory (FPI-SF) 

Cronbach's alpha reliability coefficients for the FPI-SF scale were .86 at baseline 

and .86 at follow-up. The authors of the scale have reported an alpha coefficient of .93.193 

Item-total correlations ranged from .18 to .63 at baseline and from .04 to .61 at follow-up. 

The two items with very low item-total correlations were "Personal reading, meditation, or 

prayer" (.20 at baseline and .04 at follow-up), and "Visits from spiritual mends or 

teachers" (.18 at base1ine and .09 at follow-up). It is unlikely that these low item-total 

correlations reflect translation problems; they may reflect different interpretations by the 

different subjects. Because item-total correlations for these two items very from baseline to 

follow-up, and for reasons of comparability with other studies that have used the FPI-SF 

with the same number of items, we decided to retain all items. 

Factor analysis of the French translation of the FPI-SF produced six factors that 

agreed with the factor structure ofthe original FPI English language version, although 

sorne items were loading on more than one factor. The scree plot c1early showed a one­

factor scale, which suggested that scoring of the scale as a whole would be an appropriate 

way to use the scale. 

4.1.2.3 Reliability of the Illness Perceptions Questionnaire (IPQ-R) 

Cronbach alpha reliability coefficients and item-total correlations for each of the six 

subscales ofthe second revised version of the IPQ-R used for this study are presented in 

Table 10. Alpha coefficients ranged from .65 for the Treatment Control dimension to .87 

for the Timeline dimension. Item-total correlations ranged from .16 to .82, with the lowest 
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item-total correlations found in the Identity dimension for the item "Weight Loss." This 

low correlation coefficient may suggest that patients in the sample responded differently as 

to whether this symptom, when experienced by patients, can be attributed to CHF. 

Pearson correlation coefficients computed between each of the subscales are 

presented in Table Il. Nine out of 21 correlation coefficients between the subscales were 

greater than .20, while all others were re1atively low; this finding supports the use of the 

various subscales independently. As anticipated, Personal Control and Treatment Control 

had the highest association (r = .58); the others were Identity (according to patients' model 

or the medica1 model) and Consequences (r=.41; r=.39), Consequences and Timeline 

(r=.36), Personal Control and Coherence (r=.32), Treatment Control and Coherence 

(r=.29). Patients who reported high levels ofbelief in Personal Control also reported 

similarly high levels ofbelief about how controllable they felt their heart condition was 

with their treatments. Patients who reported high levels ofbeliefthat their heart condition 

would last a long time also believed in the seriousness of the Consequences of their illness 

on their lives. 

4.1.2.4 Reliability of the Interpersonal Relationship Inventory (IP RI) 

Cronbach's alpha reliability coefficient for the IPRI were .85 for the Support 

subscale (13 items in the subscale) and .81 for the Conflict subscale (13 items in the 

subscale). These alphas suggest a high level ofhomogeneity within each subscale. They are 

comparable to those reported by the authors ofthe scale, which ranged from .92 for the 



Table 10. Cronbach's Alpha Reliability Coefficients for the Illness Perception Subscales (IPQ-R) (44 items) 

Scale and subscale 

Illness Perceptions 

Identity 

Timeline 

Consequences 

Personal Control 

Treatment Control 

Coherence 

Number of items 
in each subscale 

16 

6 

6 

6 

5 

5 

CRONBACH'S ALPHA 

.69 

.87 

.68 

.77 

.65 

.79 

ITEM-ToTAL CORRELATION 

(range within subscales ) 

.16 - .42 

.38 - .82 

.23 - .58 

.44 - .63 

.34 - .56 

.41 - .67 



Table Il. Pearson Correlation Matrix for the Illness Perceptions Subscales (IPQ-R) (44 items) 

Persona! Treatment 
Subscales Identity Timeline Consequences Control Control Coherence 

1 2 3 4 5 6 

1 Identity .23 .41 -.01 -.13 -.08 

2 Timeline .36 -.05 -.16 .15 

3 Consequences -.07 -.08 -.16 

4 Personal Control .58 .32 

5 Treatment Control .29 

6 Coherence 
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Support and .91 for the Conflict subscales. 188 Item-total correlation coefficients ranged 

from .34 to .65 for the Support subscale and from .18 to .58 for the Conflict subscale. These 

correlations suggest that each item in a scale is moderately corre1ated with the total scale, 

and within an acceptable range. The lowest item refers to the foIlowing statement "1 spend 

time doing things for others when l'd reaIly rather not," while aIl other items for that 

subscale have item-total correlations above .32. The Pearson correlation coefficient 

between the Support and the Conflict subscales was .28, which supports the use of each 

subscale independently. 

4.1.3 DEFINING VARIABLES FOR ANALYSES 

The distribution of the Timeline dimension of illness perceptions suggested a 

bimodal distribution of the values, above or below the value 26. This variable was therefore 

split into two categories, values below 26 and values greater or equal to 26. The resultant 

binary variable had a split of 72 and 70 (on frequency counts). This binary forrn of the 

variable was therefore used in the analyses. AIl other continuous variables were used in 

their original forrn (as continuous) in the analyses. 

The variable Marital Status, a 6 level categorical variable (single, living with 

someone, married, separated, divorced, or widowed), provided information on the nature of 

the actual partner or on the nature of the relationship. Almost 54% ofthe values were in the 

'married' category, and therefore categories were regrouped on the basis of the presence or 

absence of an actual partner. The binary forrn of the variable Marital Status was then cross 

tabulated with the variable Living Alone, and very few discrepancies were identified. The 
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variable Living Alone was retained for the analyses, as this variable reflects the presence or 

absence of a living partner, children or roommate; and the variable Marital Status was used 

for descriptive purposes only. 

The variables Number of Close Friends and Number of Close Friends that Patients 

See or Speak with Once a Month, provided information on the density or the size of the 

supportive network. Although these variables represent an assessment of social support, the 

IPRI was selected as a measure of "perceptions of support" rather than these former 

variables that reflect the "density of the supportive network." More importantly, the IPRI 

allows evaluation ofboth the concepts of Support and Conflict in the relationship. 

Therefore, the variables Number of Close Friends and Number of Close Friends that 

Patients See or Speak with Once a Month were both used for descriptive purposes. 

The variable FormaI Education, an eight level categorical variable, ranged from 

'sorne years in elementary school' to 'completed university second cycle'. A different 

variable, Years of Schooling, targeted the specific number of years of education a subject 

had accomplished. In order to choose a variable that would best describe the profile of 

education of the patients, values for these two variables were compared. Results of the 

cross tabulation revealed sorne discrepancies between the values for Years of Education (a 

continuous variable) and the relevant categories in FormaI Education (the categorical 

variable). Discrepancies were found for 6 subjects who had reported the number ofyears 

on the continuous scale compared to the categorical variable, and 5 that had underestimated 

the number of years. Based on the results of the cross tabulation, the categorical variable 

FormaI Education was retained for the analyses. Categories on that variable were regrouped 
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in order to create a binary fonn of that variable, with the following categories, 'Completed 

high school' and 'Did not complete high school'. 

Patients were included in the study if they had a L VEF less than 40%. In the 

sample, L VEF ranged from a low of 10% to a high of 39%. However, its distribution 

showed clusters of values at regular intervals, a rounding pattern that suggested a 

categorical variable at regular splits of 5 units between categories. In the present study, data 

on L VEF was obtained from nuclear medicine studies, angiography, and echocardiography 

exams. The diversity ofthese measures may account in part for the pattern of variation 

observed in LVEF. More importantly, in contrast to nuclear medicine studies and 

echocardiography exams in which measurements of L VEF are obtained from computer 

programs, L VEF obtained through angiography exams are most often detennined by 

visually assessing the contracting heart. The regular splits between categories and the 

clusters of values for L VEF may therefore reflect rounding, or an approximation of the 

function that is being estimated, and therefore artificial categories. 

Thus, as the categories appeared to be distinct from each other, and in order to fully 

incorporate L VEF into regression analysis in case of nonlinear relation with the dependent 

variable, indicator variables for L VEF were created. Each indicator variable represented 

exactly one category of the original variable by assigning one to aIl observations in this 

category and zero to aIl other categories. Therefore, four indicator variables were created 

for a 5 level categorical L VEF variable. 

The variable NYHA classification, a four level categorical variable (class 1 to IV), 

provided a clinical assessment of the severity ofheart failure symptoms, based on the 
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physician's subjective impression of patients , symptomatology. The majority ofthe 

subjects had been categorized in class II (45%) and class ID (52%) heart failure. In order to 

use this variable for descriptive purposes as planned, categories were combined into two 

groups, class 1 and II, and class ID and IV. 

The variable Etiology of Heart Failure was a four level categorical variable on a 

nominal scale with mutually exclusive categories. While the majority of subjects had an 

ischemic etiology ofheart failure (73%), a binary form ofthis variable was created to 

contrast "ischemic" versus "valvular, idiopathie or other" etiology, to describe the study 

sample. 

The Modified Charlson Comorbidity Index, 207 was used in the analyses while 

excluding ischemic or heart failure comorbidities. Studies that have used this index have 

reported the index as a continuous variable, but most often as a categorical variable, with 

the first category of "no comorbidity".208,231 In the present study, two indicator variables 

were created, classifying the index into "1 comorbid condition", and the second indicator 

variable for "2 or more comorbid conditions". 

4.2 DESCRIPTION OF THE STUDY SAMPLE 

4.2.1 DEMOGRAPHIC AND CLINICAL CHARACTERISTICS 

The study sample consisted of ambulatory CHF patients treated at the Heart Failure 

Clinic at the Montreal Heart Institute. A total of 273 patients were screened for eligibility 

during two distinct recruitment windows, the first from March 12th 2002 to June 28th 2002, 

and the second from March 1 i h 2003 to May 5th 2003 (see Figure 1). Recruitment was 
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Figure 1 Recruitrnent of Patients and Study CornQletion 

Pool of Available Patients Visiting the Heart Failure Clinic 
2002 Recruitment Window: March 12,2002 to June 28,2002 (n = 181) 
2003 Recruitment Window: March 17, 2003 to May 5, 2003 (n = 92) 

(Total n = 273) 

Not Eligible (n = 76): 
- LVEF equal to or greater than 40% (n = 44) 
- Not able to speak French or English or hearing or cognitive 

... difficulties (n = 14) ... 
- Concurrent major illness (n = 15) 
- Not available for interview: hospitalized or lived far (n = 3) 

~, 

Eligible Patients 
(n = 197) 

Patients Not Providing Informed Consent (n=15): 
- Left the clinic before being approached (n=12) ... ... - Refused the study (n = 3) 

Patients Providing Informed Consent 
(n= 182) 

Patients Providing Informed Consent, But Not Evaluated for Baseline 
(n = 40): 

- Hospitalized at the time of baseline interview (n = 2) 
- Deceased before baseline interview (n = 1) 

.. - Cancelled or forgot their baseline interview and .. 
could not be re-scheduled (n = 26) 

- Patients for whom baseline interview had to be cancelled 
by the researcher because of pregnancy leave (n = Il) 

~, 

Completed Baseline Interview 
(n = 142) 

Patients Not Completing Follow-Up Interview (n = 6): .. - Refused follow-up interview (n = 2) 
- Died (n = 4) 

~, 

Completed Follow-Up Interview 
(n = 136) 



interrupted for a pregnancy leave after the initial 89 patients had completed the baseline 

interview. Recruitment was restarted at the same period the following year, and the 

remaining 53 patients were recruited. 
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Ofthe overall pool of available patients visiting the Heart Failure Clinic during 

these 2 recruitment windows (n=273), 76 patients (27.8%) did not meet eligibility criteria. 

Among all eligible patients, 3 patients refused to participate and 12 patients could not be 

recruited because they left the clinic before being approached. The remaining 182 patients 

agreed to take part and were scheduled for interview. Among the 182 patients recruited 

who initially agreed to an interview, 40 did not take part in interviews because they were 

hospitalized at the time ofbaseline interview, they died before the baseline interview, they 

cancelled or forgot their baseline interview and could not be re-scheduled, or they had their 

baseline interview cancelled by the researcher because of a pregnancy leave. These 40 

patients, combined with the 12 patients who left the clinic before being approached, 

represent 26.4% of all eligible patients who could not take part into the study, compared 

with 1.5% for those who actually refused the study (n=3). 

A total of 142 patients completed the baseline assessment. Table 12 presents the 

demographic and clinical characteristics of the 55 patients who met the eligibility criteria 

but did not complete the baseline assessment. These patients were comparable in age, sex, 

LVEF, and NYHA to the sample ofpatients who completed the baseline interview. 

All142 patients who completed the baseline assessment were contacted by 

telephone at follow-up for the psychosocial assessment. Only 2 patients refused the follow­

up interview and 4 died before being contacted, a 95.8% completion rate. A1l4 patients 



Table 12. Demographie and Clinieal Charaeteristies of Patients Who Met the Eligibly Criteria But Did Not Complete the Baseline 
Interview Cn=55) Compared To Those Patients Who Completed the Baseline Interview Cn=142) 

Demographie Characteristics 

Age 

Sex 

Mean years (SD) 

Male 
Female 

Left Ventricular Ejection Fraction S 19% 
20-24% 
25 -29% 
30-34% 
35 -39% 

New York Heart Association class 
NYHA class 1 or II 
NYHA c1ass ru or IV 

Patients who DID NOT complete the 
baseline interview 

Number(%) 
(n=55) 

64.7 (12.5) 

45 (81.8) 
10 (18.2) 

6 (10.9) 
17 (30.9) 
16 (29.1) 
6 (10.9) 

10 (18.2) 

30 (54.5) 
25 (45.5) 

Patients who DID complete the 
baseline interview 

Number(%) 
(n=142) 

65.3 (10.5) 

115 (81.0) 
27 (19.0) 

22 (15.5) 
38 (26.7) 
40 (28.2) 
25 (17.6) 
17 (12.0) 

67 (47.2) 

75 (52.8) 
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who died were men, had low left ventricular ejection fractions; most ofthem were NYHA 

class III, and interestingly, most of them had lower depression scores at baseline compared 

to the l36 patients who completed the follow-up interview. The 2 patients who refused the 

follow-up interview were both women, with LVEF of30% and 15%, NYHA class of III 

and II, and baseline depression scores of 111 and 113 respectively. These l36 patients who 

completed the follow-up interview represent 69% of originaly eligible patients. 

The median interval time between baseline and follow-up interview was 3.7 months 

(mean 3.8, sd: 0.5), with a minimum follow-up time of2.1 months, and a maximum of5.6 

months. 

Demographic and clinical characteristics of the patients who completed both the 

baseline and follow-up interviews are shown in Tables l3 and 14. The initial data set at 

baseline was composed predominantly of male patients, who indicated that they were 

married or had a partner and the mean age of this sample at baseline was 65 years. The 

small number ofwomen included in this sample (n=27, 19.0%) is notable, but closely 

reflects the percentage of women attending the clinic and those who were screened for 

eligibility during the two recruitment windows (screened: n=273; women: n=64, 23.4%; 

men: n=209, 76.6%). Women were more likely to meet exclusion criteria than men 

(women: n=27; 42.2%, men: n=49, 23.4%), primarily due to LVEF 2: 40%. Among the 

women who were excluded, the reasons were LVEF (55.6%), language barrier (25.9%), 

and concurrent major illness (18.5%). For men, these percentages were 59.2%, 14.3%, and 

20.4% respectively, and 6.1 % were hospitalized at the time of recruitment or lived too far. 

Among the 55 eligible patients who were either not recruited (because they left the clinic 
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Table 13. Demographie Charaeteristies ofthe Sample Completing Both Baseline and 
Follow-UpInterviews (n =136) 

Demographie Covariates 

Age 

Sex 

Marital Status 

Living Alone 

FormaI Education 

Years of Schooling 

Number of Close Friends 

Number of Close Friends that patient sees 
or speaks to at least once a Month 

Mean years (SD) 
Range 

Male 
Female 

Single, separated, 
divorced or widowed 

Living with someone 
ormarried 

Yes 
No 

Did not complete high school 
Completed high school 

Mean (SD) 
Range 

Mean (SD) 
Range 
Median 

Mean (SD) 
Range 
Median 

< 10 years 
2: 10 years 

Number(%) 

65.1 (10.5) 
37 to 85 

III (81.6) 
25 (18.4) 

54 (39.7) 

82 (60.3) 

31 (22.8) 
105 (77.2) 

42 (30.9) 
94 (69.1) 

11.7 (4.6) 
3 to 28 
45 (33.1) 
91 (66.9) 

6.0 (3.7) 
1 to 20 

5 

5.1 (3.2) 
o to 20 

4 
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Table 14. Clinical Characteristics ofthe Sample Completing Both Baseline and Follow-Up 
Interviews (n =136) 

Clinical Covariates 

Left Ventricular Ejection Fraction 

New York Heart Association class 

Etiology of Left Ventricular Dysfunction 

Modified Charlson Comorbidity Indexa 
(exc1udes cardiac comorbidities) 

Range 

S 19% 
20-24% 
25 -29% 
30- 34% 
35 - 39% 

NYHA c1ass 1 or II 
NYHA class III or IV 

Ischemie heart disease 
Other 

Mean (SD) 
Range 
o comorbidity 
1 comorbidities 
2 or more comorbidities 

Number(%) 

10 to 39 

18 (13.2) 
38 (27.9) 
39 (28.7) 
24 (17.7) 
17 (12.5) 

65 (47.8) 
71 (52.2) 

101 (74.3) 
35 (25.7) 

1.6 (1.3) 
o to 5 
34 (25.0) 
39 (28.7) 
63 (46.3) 

a The Modified Charlson Comorbidity Index reported in the table and used in the analyses exc1uded 
myocardial infarction and CHF categories in the calculation of the index. 
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before being approached or refused the study) or recruited but not evaluated for baseline 

interview (because they were hospitalized, died, or had their baseline interview cancelled 

due to the pregnancy leave), women were not more likely to be excluded (women: n=10, 

27.0%; men: n=45, 28.1 %). 

The L VEF for the study sample ranged from 10% to 39%. Most patients were in 

NYHA classes il and Ill, suggesting that they were experiencing slight to marked 

limitation of physical activity. In these patients, ordinary and less than ordinary physical 

activity causes fatigue, palpitation, dyspnea or anginal pain. The majority ofpatients, 

74.3%, had CHF secondary to ischemic heart disease. Comorbidity was very common, with 

19.1 % of the patients with a history of chronic pulmonary disease, 21.3% with peripheral 

vascular disease, 35.3% with diabetes, and 29.4% with moderate to severe renal disease. 

The number of medications that these patients were taking was strikingly high, with 

a mean number ofprescribed medications of Il, at both baseline and follow-up (see Table 

15). The patients with the fewest number of medications had 4 prescriptions, and those 

with the largest number of medications had 23 prescriptions. 

In general, patients who took part in the present study had been evaluated by a 

clinic nurse and a cardiologist at the Heart Failure Clinic an average of3.5 times in the 6 

months proceeding the baseline interview. Similarly, during the 2.1 to 5.6 month follow-up 

in the study, they had an average oftwo visits at the clinic (see Table 16). The number of 

times that patients were in contact with a nurse from the Heart Failure Clinic by means of 

telephone caUs during the study follow-up was also recorded. Fifty percent of the patients 

received 1 to 2 telephone caUs by the clinic nurse, and 20 percent received 3 to 7 telephone 



Table 15. Number and Types of Medication Being Taken by Patients Completing Both 
Baseline and Follow-Up Interviews (n=136) 

Medications 

AT BASELINE INTERVIEW 

Number ofprescribed medications Mean (SD) 

Type of medication 

AT FOLLOW-UP INTERVIEW 

Median 
Inter-quartile range 

ACE inhibitors (%) 
Antiarrhythmics (%) 
Anticoagulant (%) 
Antidepressants (%) 
Aspirin (%) 
B-blockers (%) 
Diuretics (%) 
Hypoglycemies or insulin (%) 

Number ofprescribed medications Mean (SD) 

Type of medication 

Median 
Inter-quartile range 

ACE inhibitors (%) 
Antiarrhythmics (%) 
Anticoagulant (%) 
Antidepressants (%) 
Aspirin (%) 
B-blockers (%) 
Diuretics (%) 
Hypoglycemies or insulin (%) 

Number(%) 

11.4 (3.3) 
11 

9 to 14 

116 (85.3) 
42 (30.9) 
75 (55.1) 
21 (15.4) 
82 (60.3) 
61 (44.9) 

133 (97.8) 
52 (38.2) 

11.6 (3.3) 
12 

9 to 14 

112 (82.4) 
43 (31.6) 
78 (57.4) 
24 (17.6) 
80 (58.8) 
59 (43.4) 

130 (95.6) 
51 (37.5) 

115 
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Table 16. Heart Fai1ure C1inic Utilization Before and During the Study Period by Patients 
Comp1eting Both Baseline and Follow-Up Interviews Cn=136) 

Visits and Telephone CaUs to the Heart Failure Clinic 

VISITS BEFORE THE STUDY FOLLOW-UP 
Number ofvisits to the Heart Failure Clinic before baseline 

OveraU visits in previous 2 yearsa (range: 1 to 37) Mode 
Mean (SD) 
1 or 2 visits 
3 to 6 visits 
More than 6 visits 

In the previous 6 monthsb (range: 0 to Il) Mode 
Mean (SD) 
o visit 
1 to 2 visits 
3 to 6 visits 
More than 6 visits 

In the previous 12 monthsc (range: 1 to 19) Mode 
Mean (SD) 
1 to 2 visits 
3 to 6 visits 

VISITS DURING THE STUDY FOLLOW-UP 

Number ofvisits to the Heart Failure Clinic during the study 
foUow-up (range: 0 to 8) 

TELEPHONE CALLS DURING THE STUDY FOLLOW-UP 
Number oftelephone caUs to/from the Heart Failure Clinic 
during the foUow-up 

More than 6 visits 

Mode 
Mean (SD) 
No visit 
1 to 2 visits 
3 to 6 visits 
More than 6 visits 

Made by the nurse (range: 0 to 7) Mode 
Mean (SD) 
o caU 
1 to 2 caUs 
3 to 7 caUs 

Number(%) 

1 
6.9 (5.6) 
33 (24.3) 
43 (31.6) 
60 (44.1) 

3 
3.5 (1.8) 

1 (0.7) 
37 (27.2) 
91 (66.9) 

7 (5.2) 

6 
5.8 (3.0) 
11 (8.1) 
84 (61.8) 
41 (30.1) 

1 
2 (1.4) 
9 (6.6) 

95 (69.9) 
31 (22.8) 

1 (0.7) 

1.4 (1.4) 
41 (30.1) 
68 (50.0) 
27 (19.9) 

Made by the patient (range: 0 to 7) Mode 0 
Mean (SD) .8 (1.2) 
o caU 78 (57.3) 
1 to 2 caUs 47 (34.6) 
3 to 7 caUs Il (8.1) 

a OveraU number of visits from entry to the c1inic until baseline interview; b Number of visits in the previous 

6 months before baseline interview; C Number ofvisits in the previous 12 months before baseline interview. 
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caIls. CaIls initiated by the patients themselves, either to get information or to report a 

health problem were also common. Thirty-five percent ofthe patients made 1 to 2 

telephone caUs, and 8% made 3 to 7 telephone caIls to the nurse, during the study foIlow­

up. 

The use of psychiatrie services by the patients in the study sample was evaluated 

through their history of consultations with a psychiatrist or a social worker at the 

psychosomatic service at the Montreal Heart Institute, both before the study and during the 

foIlow-up period (see Table 17). More than halfthe patients (62.5%) had never consulted a 

psychiatrist or a social worker before the baseline interview, 10.3% had consulted both, and 

27.2% had seen one or the other. During the course ofthe study, 52.9 % ofpatients (n=72) 

had scores on the CDS of greater than 100, indicating moderately severe depression, or had 

a score of greater than 4 on the 7 -point continuum ofthe suicidaI ideation item on the 

depression scale, at either the baseline or foIlow-up assessment. These patients were 

referred to the nurse at the Heart Failure Clinic, who decided whether to contact the 

patients and offer them a consultation with a psychiatrist. However, a psychiatrist or a 

social worker saw only 1 in 4 of the referred patients during the study foIlow-up. 

Visits to the emergency room at the MHI or hospitalizations during the course of 

the study were recorded by reviewing patients' medical charts, in addition to the patients' 

computerized file from the Heart Failure Clinic. Very few patients visited the emergency 

room at the Heart Institute (11 %) or were hospitalized (10.3%), and in almost aIl cases of 

hospitalization the cause was cardiac (see Table 18). 



Table 17. Psychosomatic Service Utilization Before and During the Study Period by 
Patients Completing Both Baseline and Follow-Up Interviews (n =136) 
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Consultations Number(%) 

CONSULTATIONS BEFORE THE STUDY FOLLOW-UP 

History of consultations at the 
Psychosomatic Department of the MHI 
before baseline Never consulted before baseline 

Consulted a Psychiatrist 
Consulted a Social W orker 
Consulted both 

CONSULTATIONS DURING THE STUDY FOLLOW-UP 

Overall consultations at the Psychosomatic 
Department of the MHI during follow-up 

Number of consultations with a 
Psychiatrist during the follow-up 

Number of consultations with a Social 
Worker during the follow-up 

Never consulted during follow-up 
Consulted a Psychiatrist 
Consulted a Social W orker 
Consulted both 

Range 
Never consulted during follow-up 
1 consultation 
2 to 4 consultations 

Range 
Never consulted during follow-up 
1 to 4 consultations 
9 consultations 

85 (62.5) 
16 (11.8) 
21 (15.4) 
14 (10.3) 

112 
17 
5 
2 
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9 

10 

(82.3) 
(12.5) 
(3.7) 
(1.5) 

o to 4 
(86.0) 
(6.6) 
(7.4) 

o to 9 
129 (94.9) 

6 (4.4) 
1 (0.7) 



Table 18. Emergency Room (ER) Visits and Hospitalization During the Study Period: 
Patients Completing Both Baseline and Follow-Up Interviews (n =136) 

Variable 

EMERGENCY ROOM VISITS 

EVER VISITED ER 

Total number of days in the ER 

HOSPIT ALIZATIONS 

EVER HOSPITALIZED 

Total number of days hospitalized 

EVER HOSPITALIZED FOR CARDIAC REASONS 

No 
Yes 

Range 
Oday 

1 to 2 days 
3 or 6 days 

No 
Yes 

Range 
Mean (SD) 
o to 10 days 

18 days 
68 days 

No 
Yes 

1 One patient visited the ER a second time during the study period. 
2 Four patients (2.9%) were hospitalized a second time during the study period. 

Number (%) 

121 (89.0) 
15 (11.0)1 
o to 6 

6 
7 
2 

122 (89.7) 
14 (10.3)2 

0-68 
11.1 (17) 

11 
2 
1 

126 (92.6) 
10 (7.4) 

119 
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4.2.2 PSYCHOSOCIAL MEASURES 

Table 19 presents data on aIl psychosocial measures at baseline and at follow-up. At 

baseline, the mean score on the Cardiac Depression Scale (CDS) was 97.3. Sorne 63 

patients (46.3%; 95% CI: 37.9, 50.6) had a score of 100 or higher, indicating moderately 

severe depressed mood, as described by Rare and al. (1996).187 Among the total sample, 

25 patients (18.4%) had a score of greater than 125, indicating severe depression. The mean 

difference between follow-up and baseline depression scores was -2.9 (SD 16.4). However, 

as the assessment of change in the present study was planned at an intra-individuallevel, 

group mean comparisons were not addressed. There were notable variations in the 

individual scores of depression between baseline and follow-up assessments. One-third of 

the patients (32%, n=44) had either a decrease or an increase over time of 15 points or 

more in their depression scores. Despite these variations, several patients with scores on the 

CDS of greater than 100 at baseline (indicating moderately severe depressed mood), still 

reported scores above that cutoff at the following assessment. Among the 63 patients who 

had scores on the CDS of greater than 100 at baseline, 73% (n=46) were still depressed 

(scores of greater than 100) at follow-up. Among the 73 patients who had scores on the 

CDS ofless than 100 at baseline, 8% (n=6) became depressed (scores of greater than 100) 

at follow-up. 

These results suggest that depression was particularly prevalent at both baseline and 

follow-up assessments, results that are consistent with previous studies of depression 

among heart failure patients. Although the prevalence of depression in heart failure patients 
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Table 19. Psychosocial Measures for Patients Inc1uding Both Baseline and Follow-Up 
Interviews (n=136) 

Variables 

CARDIAC DEPRESSION Sc ALE (CDS)" 

Mean score (SD) 

Range 

.::: 100 

101- 125 

> 125 

FUNCTIONAL PERFORMANCE INVENTORY SHORT-FoRM (FPI-SF)b 

Mean score (SD) 

Range 

REVISED ILLNESS PERCEPTION QUESTIONNAIRE (IPQ _R)C 

Subscales, sum score (SD) Identity (1 - 16)d 

Timeline (% ~ 26) 

Consequences (6 - 30)d 

Personal Control (6 - 30)d 

Treatment Control (5 - 25)d 

Coherence (5 - 25)d 

INTERPERSONAL RELATIONSHIPS INVENTORY (IPRI) 

Subscales, sum score (SD) Social Support (13 - 65)e 

Conflict (13 - 65)e 

Baseline 
(n=136) 

97.3 (28.4) 

32 to 160 

73 (53.7%) 

38 (27.9%) 

25 (18.4%) 

1.7 (0.5) 

0.44 to 2.78 

7.8 (2.9) 

69 (50.7%) 

21.8 (4.l) 

22.2 (3.5) 

18.9 (2.5) 

17.7 (3.7) 

53.6 (6.5) 

30.8 (8.2) 

Follow-Up 
(n=136) 

94.4 (28.9) 

33to160 

84 (61.8%) 

30 (22.0%) 

22 (16.2%) 

1.6 (0.5) 

0.49 to 2.74 

a CDS scores > 100 indicate moderately severe depression, and scores > 125 indicate severe 
depression; b lower FPI scores indicate lower levels of performance; c lower IPQ-R subscale scores 
indicate low beliefs on the particular dimension; d possible range for the subscales; e lower IPRI 
scores indicate lower levels of Support and Conflict. 



has varied greatly across studies, due for the most part to the diversity of the populations 

studied and the methods used to assess depression, heart failure patients are increasingly 

recognized as a high risk group for depression, with levels of depression that may even 

exceed those seen in other cardiac patient populations.3o 
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The Functional Performance Inventory (FPI-SF) was used to assess patients' 

functional performance. More than one half of the patients (27%, n=37) had either a 

decrease or an increase over time of .25 points or more in their functional performance 

scores. Comparison of the scores on the FPI-SF scale at both assessment times were done 

with normative data from outpatients with a medical diagnosis of chronic obstructive 

pulmonary disease, emphysema, or chronic bronchitis. 196 
232 Patients in the present study 

reported similar functionallimitations compared with patients who reported severe to very 

severe perceived disease and activity limitation. 

Higher scores on each of the six subscales representing patients' illness perceptions 

(IPQ-R) on Identity, Timeline, Consequences, Personal and Treatment Control, and 

Coherence indicate stronger beliefs on the particular dimension, and lower scores on the 

dimensions represents lower perceptions. Patients in the present study reported lower 

beliefs about Personal and Treatment Control compared with COPD patients, and reported 

lower perceptions of serious Consequences of their heart failure 41 compared with patients 

with RA.42 

The Interpersonal Relationship Inventory (IPRI) was used to measure the concepts 

of Support and Conflict. Most patients reported relatively high perceptions of support, and 

comparatively low conflict. To compare the scores on the Support and Conflict subscales in 
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the present study with that of other studies, scores were computed as means. The results 

indicated that mean scores on the Support and Conjlict subscales were similar to patients 

and community residents in other research reports in the literature. 188 

4.3 CROSS-SECTIONAL APPROACH TO ANAL YSIS 

4.3.1 UNADJUSTED CORRELATIONAL ANALYSES 

4.3.1.1 Correlates of Depression 

Higher depression at baseline was significantly associated with being younger (r= -

.35), having a sm aller number of close friends (r=-.39), and being in NYHA c1ass ID and 

N (r=.17) (see Table 20). Higher depression at baseline was also significantly associated 

with a greater number of symptoms that the patient identified as linked to heart failure 

(Identity) (r=.40), stronger beliefs about a long and chronic illness duration (Timeline) 

(r=.24), higher perceptions of serious Consequences ofheart failure (r=.59), weaker 

beliefs about the effectiveness of Personal Control and Treatment Control (r=-.25 and r=­

.32), and lower perceptions of Coherence or understanding ofheart failure (r=-.4l). These 

correlation coefficients were aIl in the predicted direction. 

Higher depression at baseline was significantly associated with lower perceptions of 

the availability ofhelping behaviors by persons with whom the patient was engaged in 

relationships (Support, r=-30) and increased perceived discord or stress in relationships 

(Conjlict, r=.28). 
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Table 20. Correlations Among Baseline Illness Perceptions, Social Support, Demographie 
and Clinical Covariates and Depression and Functional Performance at both Baseline and 
Follow-Up (n=136) 

Independent variables a 

DEMOGRAPHIC COY ARIATES 
Age 
BeingMale 

(Male / Female) 
Marital Status 

(Married or living with someone / Single, 
separated, divorced or widowed) 

Living Alone 
(Yes/No) 

Number of Close Friends 
Number of Close Friends that patient sees or 

speaks to at least once a Month 
FormaI Education 

(Did not complete high school / Completed 
high school) 

CLINICAL COVARIATES 
LVEF 
NYHA 

(Class 1 or II / III or IV) 
Modified Charlson Comorbidity Index 

(0 / 1 / 2 or more comorbidities) 
Etiology 

(Ischemie / Other) 

ILLNESS PERCEPTIONS VARIABLES 
Identity 
Timeline (~ 26) 
Consequences 
Personal Control 
Treatment Control 
Coherence 

SOCIAL SUPPORT VARIABLES 

Support 
Conflict 

DEPRESSION AND FUNCTIONAL PERFORMANCE 
Depression (Baseline) 
Functional Performance (Baseline) 
Depression (Follow-Up) 
Functional Performance (Follow-Up) 

BASELINE 
Functional 

Depression Performance 

-.35" -.08 

-.06 -.11 

-.05 .07 

-.01 .05 

-.39" .26" 

-.40" .26·' 

-.01 .09 

-.10 .00 

.1i -.39·· 

-.01 -.25" 

.04 -.06 

.40'· -.32' 

.24'· -.16 

.59'· -.24" 
-.25" .25·· 
-.32" .42 
-.41·· .18· 

-.30" .05 
.28·· -.04 

FOLLOW-UP 

DeEression 

-.33" 

-.13 

-.02 

-.03 

-.33" 

-.34" 

-.05 

-.15 

.19' 

.03 

.04 

.36'· 
.21· 
.53·· 
-.27·· 
-.38·' 
-.39·' 

-.36·· 
.28·' 

.84 
-.44·' 

Functional 
Performance 

-.09 

-.10' 

.13 

.10 

.27" 

.29'· 

.11 

.01 

-.45·' 

-.31'· 

-.03 

-.33·' 
-.13 
-.19· 
.26·· 
.40·· 
.18· 

.12 
-.04 

.85 
-.52·· 

.. Correlation is significant at the O.Ollevel (2-tailed). * Correlation is significant at the 0.05 leve1 (2-tailed). 
a Continuous variables were age, number of close friends, illness perceptions variables (except Timeline) and 
support variables; aIl other were binary or categorie al variables. 
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4.3.1.2 Correlates of Functional Performance 

Higher functional performance at baseline were significantly associated with having 

a greater number of close friends (r=.26), being in NYHA class 1 and II (r=-.39), and a 

smaller number of comorbidities (r=-.25). Higher functional performance at baseline was 

also significantly associated with a smaller number of symptoms that the patient identified 

as linked to heart failure (Identity) (r= -.32), weaker beliefs about a long and chronic 

illness duration (Timeline) (r=-.16), lower perceptions of serious Consequences ofheart 

failure (r=-.24), stronger beliefs about the effectiveness of Personal Control and Treatment 

Control (r=.25 and r=.42), and higher perceptions of Coherence or understanding ofheart 

failure (r=.18). These correlation coefficients were aIl in the predicted direction. Functional 

performance at baseline was not significantly correlated with Support or Conflict. 

4.3.1.3 Correlations Among Demographie, Clinical and Psychosocial Variables 

Correlation coefficients among the demographic and clinical covariates, and among 

these covariates and illness perception variables are presented in Table 21. 

Male patients were more likely to have had a diagnosis ofheart failure secondary to 

ischemic heart disease; such a diagnosis was also related to oIder age. Y ounger patients 

were more likely to report higher perceptions of serious Consequences ofheart failure (r=­

.43), but at the same time they were more likely to report a greater number of symptoms 

that they believed to be linked to heart failure (r=-.25). Patients who reported being married 

or living with someone were more likely to report higher perceptions of Support (r=.21). 



Table 21. Correlation Matrix Among Baseline Demographie, Clinical Covariates and Baseline Psychosocial Variables Cn=136) 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1. Age -.04 .00 -.03 -.03 .02 .03 .05 -.24·· -.25" -.10 -.43·· -.10 -.12 .07 .08 -.13 

2. Being Male -.08 -.01 -.14 .13 .04 -.08 .24·· .02 .01 -.04 -.08 -.04 .08 .08 .05 

3. Marital Status .67'· .04 -.03 -.09 .13 -.03 .06 .10 .06 -.03 .02 .04 .21' -.10 

4. Living alone -.10 .00 -.10 .06 .08 .04 .03 .02 -.07 -.04 -.09 .10 .00 

5. FormaI Education .01 -.07 .09 -.04 -.04 .17' .18· .25·· .28" .15 -.04 .08 
(Did not / Completed high school) 

6. LVEF .00 -.08 -.13 .10 -.11 -.02 .25·' .11 .02 .00 .10 

7. NYHA (1 or II / III or IV) .29·' .03 .17 .01 .18· -.18· -.17· .00 -.07 .02 

8. Charlson Comorbidity (0 /1/2 or more) -.05 .07 .16 .02 -.10 -.15 .10 .06 -.15 

9. Etiology (Ischemie /Other) .09 -.03 .13 .06 .11 -.05 .00 -.03 

1O.Illness Perceptions: Identity .23-- .41-- -.01 -.13 -.08 .13 .12 

Il.Illness Perceptions: Timeline (~ 26) .35·- -.09 -.18- .14 -.02 .03 

12.Illness Perceptions: Consequences -.07 -.08 -.16 -.10 .29'-

l3.Illness Perceptions: Personal Control .58'- .32·· .11 -.02 

14.Illness Perceptions: Treatment Control .29·- .16 .00 

15.Illness Perceptions: Coherence .24·· -.19· 

16.Social Support: Support -.28·· 

17.Social Support: Conflict 

** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed). 
a Continuous variables were age, number of close friends, illness perceptions variables (except Timeline) and support variables; all other were binary or 
categorical variables. 
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Patients who reported having completed high school were more likely to report 

stronger beliefs about a long and chronic illness duration (r=.17), higher perceptions of 

serious Consequences of heart failure (r= .18), but at the same time, they had stronger 

beliefs about Personal Control (r=.25) and the effectiveness of Treatment Control (r=.28). 

Patients in NYHA c1ass III and IV, those more physically limited by heart failure 

symptoms, had a greater number of comorbid conditions (r=.29), higher perceptions of 

serious Consequences ofheart failure (r=.18), and also weaker beliefs about Personal 

Control (r=-.18) and the effectiveness of Treatment Control (r=-.17). Patients with higher 

perceptions of serious Consequences ofheart failure were likely to report a greater number 

ofsymptoms that the patients identified as linked to heart failure (r=.4l), and stronger 

beliefs about a long illness duration (r=.35), and also were more likely to report higher 

conflict in relationships (r=.29). Patients who reported stronger beliefs about a long illness 

duration were also more likely to report more symptoms that the patients identified as 

linked with heart failure (r=.23). Patients with stronger beliefs about Personal Control also 

reported stronger beliefs about the effectiveness of Treatment Control (r=.58) and better 

Coherence or understanding ofheart failure (r=.32). Patients with stronger beliefs about the 

effectiveness of Treatment Control also had a better understanding ofheart failure (r=.29). 

Patients with higher perceptions of the availability ofhelping behaviors by persons with 

whom they were engaged in relationships (better Support) were more likely to report a 

better understanding ofheart failure (r=.24) and less Conjlict in relationships (r=-.28). 



4.3.2 ADJUSTED CORRELA TIONAL ANALYSES 

Partial correlation coefficients were used to describe the relationships between 

baseline illness perceptions and both depression and functional performance at baseline, 

and between baseline social support and both depression and functional performance at 

baseline, adjusting for the relevant demographic and clinical covariates. Results are 

presented in Table 22. 

128 

Adjustment for demographic and clinical covariates was most influential for the 

correlation coefficients between depression at baseline and perceptions of serious 

Consequences ofheart failure, and beliefs about Personal and Treatment Control. For 

functional performance at baseline, adjustment for demographic and clinical covariates was 

most influencial for perceptions of serious Consequences ofheart failure, and perceptions 

of Coherence. 

In summary, results ofthe cross-sectional analyses showed that aIl illness 

perception and social support variables were significantly associated with depression at 

baseline, with or without adjustment for demographic and clinical covariates. Similarly, 

most illness perception variables were significantly associated with functional performance 

at baseline, and these associations remained significant even after adjusting for the effect of 

demographic and clinical covariates. Beliefs about a long and chronic illness duration 

(Timeline) and social support variables (Support and Conflict) were not associated with 

functional performance at baseline. 



Table 22. Partial Correlation Coefficients Among Illness Perceptions and Social Support at Baseline and Both Depression and 
Functional Performance at Baseline and Follow-Up (n=136) 

Dependent Variables Dependent Variables 
at Baseline at Follow-Up 

Independent variables De(!ression Functional Performance De(!ression Functional Performance 
Unadjusted Adjusteda Unadjusted Adjusteda Unadjusted Adjusteda Unadjusted Adjusteda 

ILLNESS PERCEPTIONS 
Identity 040" .37*' -.32' -.35" .36·· .33"' -.33" -.36" 
Timeline .24'· .23' -.16 -.16 .21' .21" -.13 -.12 
Consequences .59" .54" -.24'· -.36'· .53"' 047*· -.19' -.31·' 
Persona1 Control -.25·' -.30" .25" .21* -.2t· -.32" .26·' .21* 
Treatment Control -.32·' -042'· 042" 040" -.38" -048" 040'· .38" 
Coherence -Al" -042" .18' .24· -.39'· -040'· .18' .26·' 

SOCIAL SUPPORT 
Support -.30" -.29" .05 .09 -.36" -.36" .12 .16 
Conflict .28" .27" -.04 -.10 .28·' .28·' -.04 -.12 

a Adjusted for age, sex, living alone, formaI education, LVEF, and Modified Charlson Comoridity Index. 
** Correlation coefficients are significant at the 0.01 level (2-tailed). * Correlation coefficients are significant at the 0.05 level (2-tailed). 
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4.4 LONGITUDINAL APPROACH TO ANAL YSIS 

4.4.1 ASSESSMENT OF CHANGE lN DEPRESSION AND FUNCTIONAL PERFORMANCE 

DELTA CHANGE SCORES and RESIDUAL CHANGE SCORES for both depression and 

functional performance as dependent variables were computed in order to provide an 

assessment ofintra-individual changes over the follow-up period (see Table 23). DELTA 

CHANGE SCORES were calculated as the difference between the follow-up and the baseline 

scores. An inspection of the distribution ofthese scores revealed remarkable fluctuations 

over time for both dependent variables. DELTA CHANGE SCORES for depression ranged from 

a low of -73 (indicating an improvement in depression symptoms over time) to a high of 

38 (indicating a worsening in depression symptoms over time). For functional performance, 

they ranged from a low of -1.21 (indicating a worsening in functioning over time) to a high 

of 0.70 (indicating improved functioning over time). 

RESIDUAL CHANGE SCORES were obtained by subtracting the observed score at 

follow-up from the score predicted linearly by the initial score. For both depression and 

functional performance, when the portion predicted linearly from the initial score was 

removed from the score at follow-up, the RESIDUAL CHANGE SCORES similarly showed 

notable variations over time. RESIDUAL CHANGE SCORES, as estimates ofthe true difference 

scores, were centered around zero, as these scores represent the true residuals, calculated as 

the difference between the follow-up scores and those predicted linearly from the baseline 

scores. 



Table 23. DELTA CHANGE SCORES and RESIDUAL CHANGE SCORES for Depression and 
Functional Performance Cn=136) 

Change Scores 

DELTA CHANGE (Time 2 - Time 1) 

Mean change (SD) 
Minimum change 
Maximum change 
Percentile 25 
Percentile 50 
Percentile 75 

Mean of residuals (SD) 
Minimum change 
Maximum change 
Percentile 25 
Percentile 50 
Percentile 75 

DEPRESSION 

-2.9 (16.4) 
-73.0 
38.0 

-12.0 
-1.0 
7.0 

0(15.9) 
-63.2 
44.0 
-9.5 

-.0 
9.6 

FUNCTIONAL 
PERFORMANCE 

0.0 (0.3) 
-1.2 
0.7 

-0.2 
-0.0 
0.1 

0(0.3) 
-1.2 
0.7 

-0.1 
0.0 
0.2 

l31 
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Although notable variations in the scores of depression and functional performance 

were observed over time for halfthe patients in this sample, an equal number of patients 

showed fewer variations over the two assessment times. This stability in the scores ofboth 

depression and functional performance over time is reflected in the high correlation 

coefficients between baseline and follow-up depression (r=.84), and between baseline and 

follow-up functional performance (r=.85). These correlations are portrayed in scatterplots 

of depression at baseline and depression at follow-up in Figure 2a, and functional 

performance at baseline and functional performance at follow-up in Figure 2b. 

This stability has implications for the analyses. In the longitudinal approach, the 

baseline psychosocial variables (illness perceptions and social support variables) were 

defined as predictor variables for the follow-up variables (depression and functional 

performance), taking into account baseline scores of the dependent variables. However, 

because the majority of patients did not show important variations in both dependent 

variables over the follow-up period, adjusting for the baseline values of the dependent 

variables removes much variance in the follow-up scores, and leaving less to be explained 

by the independent variables. The relative stability of depression and functional 

performance over the follow-up period therefore limits the benefits of the longitudinal 

analyses. 

In the following sections, multiple linear regressions were performed to evaluate the 

associations between each of the six illness perception variables and two social support 

variables with depression and functional performance, using three different approaches 
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Figure 2. Correlations Between Depression and Functional Performance at Baseline and Follow-up 
(n=136) 
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to the dependent variables: 1) DELTA CHANGE SCORES, 2) RESIDUAL CHANGE SCORES, and 3) 

ADJUSTED FOLLOW-UP SCORES. As described in the statistical plan (see section 3.7.2.2 in 

Chapter 3), the last ofthese approaches, using the ADJUSTED FOLLOW-UP SCORES (the 

follow-up scores adjusting for the base1ine scores), was chosen as the preferred alternative 

for all analyses, because this approach did not require an additional step in the ca1culation 

of the change score, and for reasons of simplicity and comparability with other longitudinal 

studies of depression. 

Two summary tables for results involving these three approaches are initially 

presented (Tables 24 and 25). Results of the multiple linear regressions performed cross­

sectionally with the BASELINE SCORES only, are also presented in the first summary table to 

compare the results obtained cross-sectionally with those obtained longitudinally. Next, 

Table 26 provides additional details such as the R2 difference, p values, estimates of the 

unstandardized regression coefficients beta, and standard error for beta, for the ADJUSTED 

FOLLOW-UP SCORES. The detailed results ofregression analyses for the BASELINE SCORES, 

the DELTA CHANGE SCORES, and the RESIDUAL CHANGE SCORES as dependent variables are 

presented in Appendices J, K and L. 

The results of the analyses assessing the potential moderating effect of social 

support on the relationship between illness perceptions and depression ADJUSTED FOLLOW­

UP SCORES are presented in Tables 27a and 27b, and between illness perceptions and 

functional performance ADJUSTED FOLLOW-UP SCORES in Tables 28a and 28b. Results ofthe 

analyses assessing the moderating effect of social support for the other approaches to the 

dependent variables appear in Appendices M-l to M-4, N-l to N-4, and 0-1 to 0-4. Lastly, 
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the longitudinal associations between baseline depression and functional perfonnance at 

follow-up, and the associations between baseline functional perfonnance and depression at 

follow-up are described. 

4.4.2 MAIN EFFECT OF ILLNESS PERCEPTIONS 

The first four columns of the summary Table 24 present results of the multiple 

linear regressions using the BASELINE SCORES as the dependent variable for each ofthe six 

illness perception variables and the two social support variables. The next four columns 

present results for the DELTA CHANGE SCORES for both depression and functional 

perfonnance. The last four columns present results for RESIDUAL CHANGE SCORES, and 

Table 25 shows results for ADJUSTED FOLLOW-UP SCORES. 

The demographic and clinical covariates explained 15% and 17% of the variability 

in depression at baseline and at follow-up. These covariates similarly explained 12% and 

15% of the variability in functional perfonnance at baseline and follow-up respectively (see 

Table 24 and 25). Results showed that all illness perception variables and social support 

variables contributed significantly to the variance in depression at both baseline (see Table 

24) and follow-up (see Table 25), beyond that afforded by demographic and clinical 

covariates. Similarly for functional perfonnance, most illness perception variables 

contributed significantly to its variance at both base1ine and follow-up, after adjusting for 

demographic and clinical covariates. For example, (see Table 26) higher perceptions of 

serious Consequences ofheart failure at baseline explained an additionalll % in the 

variance in functional perfonnance at baseline, after controlling for demographic 



Table 24. Additional Variance in Depression and Functional Perfonnance's BASELINE SCORES, DELTA CHANGE SCORES, and 
RESIDUAL CHANGE SCORES Explained by Illness Perceptions and Social Support over and ab ove that Explained by Demographie and 
Clinical Covariates (n=136) 

BASELINE SCORES DELTA CHANGE SCORES RESIDUAL CHANGE SCORES 

Adjusted for Adjusted for Adjusted for 
Model No adius!ment Demo/Clin Cova No adjustment Demo/Clin Cova No adjustment Demo/Clin Cova 

R2 - - i?2-- R2 R2 R2 - jf.2 

chan[le l!. value chan[le l!. value chan[le l!. value chan[le l!. value chan[le l!. value chan[le l!. value 
Dependent variable: DEPRESSION 
Independent variables: 

Covariate Adjustment .15 .03' .05 .80 .07 .50 
and Identity .16 <.01" .12 <.01" .01 .41 .01 .43 .00 .68 .00 .82 
and Timeline .06 .01" .05 .01" .00 .62 .00 .63 .00 .81 .00 .87 
and Consequences .35 <.oC· .25 <.01" .01 .27 .01 .22 .00 .48 .00 .78 
and Personal Control .06 <.oC· .08 <.oC· .00 .64 .00 .74 .01 .21 .01 .22 
and Treatment Control .10 <.01" .15 <.01" .01 .19 .01 .30 .04 .02' .04 .02" 
and Coherence .17 <.01" .15 <.01" .00 .71 .00 .67 .01 .37 .00 .44 
and Support .09 <.01" .07 <.01" .01 .18 .01 .18 .04 .02' .04 .02" 
and Conflict .08 <.01" .06 <.01" .00 .92 .00 .79 .01 .33 .01 .29 

Dependent variable: FUNCTIONAL PERFORMANCE 
Independent variables: 

Covariate Adjustment .12 .08 .02 .99 .04 .84 
and Identity .10 <.01" .10 <.oC· .00 .72 .00 .77 .01 .19 .01 .21 
and Timeline .03 .07 .02 .08 .00 .54 .00 .48 .00 .87 .00 .75 
and Consequences .06 <.01" .11 <.01" .01 .33 .01 .32 .00 .77 .00 .96 
and Personal Control .06 <.01" .04 .02' .00 .79 .01 .93 .01 .30 .00 .51 
and Treatment Control .18 <.01" .14 <.01" .00 .85 .00 .65 .01 .30 .00 .54 
and Coherence .03 .03' .05 .01" .00 .96 .00 .81 .00 .56 .01 .36 
and Support .00 .53 .01 .33 .02 .15 .02 .15 .02 .10 .02 .08 
and Conflict .00 .66 .01 .27 .00 .91 .00 .70 .00 .82 .00 .50 

** Significant at the 0.01 level (2-tailed). * Significant at the 0.05 level (2-tailed). 
a Demographie and clinical variables included age (continuous), sex (binary), living alone (binary), formai education (binary), LVEF (4 indicator variables) and 
Modified Charlson Comorbidity Index (2 indicator variables). 



Table 25. Additional Variance in Depression and Functional Performance ADJUSTED FOLLOW-UP SCORES Explained by Illness Perceptions and 
Social SUP1~ort over and above that Explained bv the Baseline Measure, Demographic and Clinical Covariates (n=J36) 

Adjusted for Adjusted for Baseline, 
MODEL Adjusted for Demographie and Demographie and Clinieal 

No Adjustment Baseline Measure Clinieal Covariates· Covariates· 

-
R~ chan{J.e p.. value R~ chan{J.e p.. value i'chan{J.e p.. value i'chan{J.e p.. value 

Dependent variable: DEPRESSION (Follow-Up) 
Independent variables: 

Covariate Adjustment .70 <.01" .17 .01' .72 <.01" 
and Identity .13 <.01" .00 .65 .09 <.01" .00 .60 
and Timeline .05 .01" .00 .81 .04 .02* .00 .74 
and Consequences .28 <.01'* .00 .38 .18 <.01** .00 .44 
and Personal Control .07 <.01 *. .00 .20 .09 <.01 ** .01 .13 
and Treatment Control .15 <.01*' .01 .01*' .19 <.01** .02 <.01·· 
and Coherence .15 <.01'* .00 .33 .13 <.01" .00 .24 
and Support .13 <.01** .01 .01** .11 <.01 ** .02 .01*· 
and Conflict .08 <.01 *. .00 .32 .07 <.01 *. .00 .20 

Dependent variable: FUNCTIONAL PERFORMANCE (Follow-Up) 
Independent variables: 

Covariate Adjustment .72 <.01" .15 .02' .74 <.01*' 
and Identity .11 <.01" .00 .17 .11 <.01" .01 .11 
and Timeline .02 .14 .00 .87 .01 .19 .00 .84 
and Consequences .04 .02' .00 .76 .08 <.01*' .00 .83 
and Personal Control .07 <.01" .00 .29 .04 .02' .00 .41 
and Treatment Control .16 <.01*' .00 .25 .12 <.01" .00 .32 
and Coherence .03 .03' .00 .55 .06 <.01" .00 .26 
and Support .01 .16 .01 .10 .02 .07 .01 .07 
and Conflict .00 .62 .00 .82 .01 .18 .00 .45 

** Significant at the 0.01 level (2-tailed). * Signifieant at the 0.05 level (2-tailed). 
a Demographie and clinieal eovariates included age (eontinuous), sex (binary), living alone (binary), formaI education (binary), LVEF (4 indieator variables) 
and Modified Charlson Comorbidity Index (2 indicator variables). 



Table 26. Additional Variance in Depression and Functional Performance's ADJUSTED FOLLOW-UP SCORES Explained by Illness 
Perceptions and Social SUPPQr:t~ve[Jlnd~~oYeJhat Explained bv Baseline Measure, Demographie and Clinical Covariates (n=136) 

Parameters for the Parameters for the 
Baseline Measurea Independent variables 

Variables Model Total R2 p value B SE B SE 
ModelR2 change (F change) Coefficient oCB Coefficient oCB 

Dependent: DEPRESSION (Follow-Up) 
Independent: Depression a .70 <.01·· .85 .05 

Demographic and clinical covariates b .72 .02 .46 .81 .05 
and Identity .72 .00 .60 .80 .06 .29 .54 
and Timeline .72 .00 .74 .81 .05 1.00 2.95 
and Consequences .72 .00 .44 .79 .06 .35 .45 
and Personal Control .73 .01 .13 .79 .06 -.68 .45 
and Treatrnent Control .74 .02 <.01*" .74 .06 -1.89 .64 
and Coherence .72 .00 .24 .78 .06 -.51 .43 
and Support .74 .02 .01" .77 .05 -.58 .22 
and Conflict .72 .00 .20 .79 .05 .24 .18 

Dependent: FUNCTIONAL PERFORMANCE (Follow-Up) 
Independent: Functional Performance a .72 <.01"" .86 .05 

Demographic and clinical covariates b .74 .01 .80 .83 .05 
and Identity .74 .01 .11 .80 .05 -.01 .01 
and Timeline .74 .00 .84 .83 .05 .01 .05 
and Consequences .74 .00 .83 .82 .05 .00 .01 
and Personal Control .74 .00 .41 .82 .05 .01 .01 
and Treatrnent Control .74 .00 .32 .81 .05 .01 .01 
and Coherence .74 .00 .26 .81 .05 .01 .01 
and Support .74 .01 .07 .82 .05 .01 .00 
and Conflict .74 .00 .45 .82 .05 .00 .00 

** Significant at the 0.01 level (2-tailed). * Significant at the 0.05 level (2-tailed). 
a Depression or Functional Performance at base1ine were forced into the regression models as an initial step; b: The demographic and clinical 
covariates in aU regression models were age (continuous), sex (binary), living alone (binary), formaI education (binary), LVEF (4 indicator 
variables), and Modified Charlson Comorbidity Index (2 indicator variables). 
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and clinical covariates. However, neither Timeline, Support nor Conflict explained a 

significant percentage of variance in functional performance at either baseline or follow-up, 

when the effects of demographic and clinical covariates were taken into account. 

The demographic and clinical covariates contributed very little to the variability in 

DEL TA CHANGE SCORES and RESIDUAL CHANGE SCORES for both depression and functional 

performance (see Table 24). They explained 5% and 7% of the variability in depression, 

and 2% and 4% of the variability in functional performance. Moreover, none of the six 

illness perception variables and none of the two social support variables contributed 

significantly to the variance in DELTA CHANGE SCORES for either depression or functional 

performance, with or without adjustment for demographic or clinical covariates (see 

Appendix K). However, when the RESIDUAL CHANGE SCORE was used as the dependent 

variable, one illness perception variable (Treatment Control) and one social support 

variable (Support) remained significant in explaining depression with or without 

adjustment for demographic and clinical covariates (see Table 24 and Appendix L for the 

regression parameters for RESIDUAL CHANGE SCORES). 

Results of the multiple linear regressions that involved the RESIDUAL CHANGE 

SCORES were similar to those obtained with the ADJUSTED FOLLOW-UP SCORES, for both 

dependent depression and functional performance. Results of the regressions involving the 

ADJUSTED FOLLOW-UP SCORES are presented in Table 26. In these regressions, the baseline 

score of the variable (the baseline score of depression or the baseline score of functional 

performance), was forced in the regressions as an initial step, followed by the demographic 

and clinical covariates. The baseline scores explained 70% and 72% of the variability (R2
) 



140 

in depression and functional performance at follow-up respectively. The addition of 

demographic and clinical covariate to these models did not explain further variability. The 

effectiveness of Treatment Control was the only illness perception variable that contributed 

significantly to the variance in follow-up depression scores, when depression at baseline, 

demographic and clinical covariates were taken into account. Treatment Control explained 

an additional2% ofvariance in follow-up depression scores, (R2 for the overall model: 

74%)(see Table 26). As beliefs about the effectiveness of Treatment Control were higher 

byone unit, depression at follow-up decreased by -1.89 (95% CI: -3.16, -.63). 

Similarly, Support at baseline contributed an additional2% of variance in 

depression follow-up scores, when baseline depression and demographic and clinical 

covariates were taken into account. In contrast, Conflict at baseline was not significant once 

the effect ofbaseline depression and demographic and clinical covariates were already 

controlled for. 

For functional performance at follow-up, none of the illness perception variables 

contributed significantly to its variance, given that functional performance at baseline, the 

demographic and clinical covariates were already accounted for. Baseline functional 

performance accounted for as much as 72% in the variability in follow-up scores. 

Partial coefficients of correlation were used to further describe the relationships 

between baseline illness perceptions and both depression and functional performance at 

follow-up, adjusting for the effect of relevant demographic and clinical covariates. Higher 

Identity perceptions at baseline (partial r= .33), stronger beliefs about a long and chronic 

illness duration or Timeline (partial r=.21), higher perceptions of serious Consequences of 
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heart failure (partial r=.47), but weaker beliefs about Personal and Treatment Control 

(partial r=-.32, and r=-.48, respectively), and lower perceptions of Coherence or 

understanding ofheart failure at baseline (partial r=-.40), were all significantlyassociated 

with higher depression at follow-up. 

Similarly for functional performance at follow-up, partial coefficients of correlation 

showed that lower Identity perceptions at baseline (partial r= -.36), lower perceptions of 

serious Consequences ofheart failure (partial r=-.31), but stronger beliefs about Personal 

and Treatment Control (partial r=.21, and r=.38, respectively), and higher perceptions of 

Coherence or understanding ofheart failure at baseline (partial r=.26), were significantly 

associated with higher levels of functional performance at follow-up. Patients beliefs about 

a long and chronic illness duration at baseline (Timeline) was the only illness perception 

variable not significantly associated with functional performance at follow-up (partial r=­

.12). 

In summary, results of the analyses involving the main effects of illness perceptions 

on depression and functional performance at follow-up showed that patients beliefs about 

the effectiveness of Treatment Control at baseline was the only illness perception variable 

that significantly contributed to the variance in depression at follow-up. Therefore, only 

hypotheses le about the main effect of Treatment Control on depression at follow-up was 

supported. Hypotheses la, b, c, d, and f, conceming a main effect for the Identity, Timeline, 

Consequences, Personal Control and Coherence dimensions ofillness perceptions on 

depression, did not receive support. Similarly, hypotheses lIa through IIf, involving a main 

effect for each illness perception variable on functional performance at follow-up, did not 



receive support. However, results showed that support at baseline had a main effect on 

depression at follow-up. Patients who reported higher perceptions in the availability of 

helping behaviors at baseline, also reported lower levels of depression at follow-up. In 

contrast, conflict did not appear to have a main effect on either depression or functional 

performance at follow-up. 

4.4.3 MODERATING EFFECT OF SOCIAL SUPPORT 
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The moderating effect of support and conflict on the relationships between illness 

perceptions at baseline and depression at follow-up, and between illness perceptions at 

baseline and functional performance at follow-up, was evaluated using product terms 

involving each of the Support and Conflict domains with each of the illness perception 

variables. For example, it was hypothesized that the magnitude of the relationship between 

illness perceptions and depression at follow-up varies as a function of the patient's 

perceived availability of Support, even after controlling for demographic and clinical 

covariates, and the baseline measure of depression. Tables 27a and 27b present the results 

of the multiple linear regressions involving depression's ADJUSTED FOLLOW-UP SCORES, and 

Tables 28a and 28b present results involving functional performance's ADJUSTED FOLLOW­

UP SCORES. In these Tables, the significance of the product terms were systematically 

evaluated in the following order: first, after controlling for main effects only (each illness 

perception variable and the social support variable); second, after controlling for depression 

or functional performance at baseline; and third, after controlling for the baseline scores, 

and demographic and clinical covariates. 



Table 27a. Moderating Effect of Support and Conflict on the Relationship Between Illness Perceptions (Identity, Timeline and 
Consequences) and Depression at Follow-Up (n=136) 

Model 

Dependent: DEPRESSION (Follow-Up) 
Independent: 

Identity, Soc. Support 
Identity, Soc. Support, Identity * Soc. Support 
Identity, Soc. Support, Depression,a Identity * Soc. Support 
Identity, Soc. Support, Depression,a Demo/Clinical,b Identity * Soc. Support 

Dependent: DEPRESSION (Follow-Up) 
Independent: 

Timeline, Soc. Support 
Timeline, Soc. Support, Timeline * Soc. Support 
Timeline, Soc. Support, Depression,a Timeline * Soc. Support 
Timeline, Soc. Support, Depression, a Demo/Clinical, b Timeline * Soc. Support 

Dependent: DEPRESSION (Follow-Up) 
Independent: 

Consequences, Soc. Support 
Consequences, Soc. Support, Consequences * Soc. Support 
Consequences, Soc. Support, Depression, a Consequences * Soc. Support 
Consequences, Soc. Support, Depression,a Demo/Clin} Consequences * Soc. 
Support 

** Significant at the O.Ollevel (2-tailed). * Significant at the 0.05 level (2-tailed). 

R2 

.30 

.31 

.72 

.74 

.18 

.18 

.71 

.74 

.38 

.38 

.72 

.74 

SUPPORT 

R2 change p value 
for the interaction term 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.11 

.30 

.39 

.49 

.28 

.57 

.88 

.33 

.50 

R2 

.18 

.20 

.70 

.72 

.12 

.13 

.70 

.73 

.29 

.29 

.70 

.73 

CONFLICT 

R2 change p value 
for the interaction term 

.02 

.00 

.00 

.01 

.00 

.00 

.00 

.00 

.00 

.07 

.99 

.94 

.25 

.39 

.21 

.74 

.60 

.90 

a Depression at baseline; b: Demographie and clinical covariates were age (continuous), sex (binary), living alone (binary), formaI education 
(binary), LVEF (4 indicator variables), and Modified Charlson Comorbidity Index (2 indicator variables). 



Table 27b. Moderating Effect of Support and Conflict on the Relationship Between Illness Perceptions (Personal Control, Treatment 
Control and Coherence) and Depression at Follow-Up (n=136) 

Model 

Dependent: DEPRESSION (Follow-Up) 
Independent: 

Personal Control, Soc. Support 
Personal Control, Soc. Support, Personal Cont. * Soc. Support 
Personal Control, Soc. Support, Depression, a Personal Cont. * Soc. Support 
Personal Control, Soc. Support, Depression: Demo/Clin.,b Personal Cont.* Soc. 
Support 

Dependent: DEPRESSION (Follow-Up) 
Independent: 

Treatrnent Control, Soc. Support 
Treatrnent Control, Soc. Support, Treatrnent Cont. * Soc. Support 
Treatrnent Control, Soc. Support, Depression, a Treatrnent Cont. * Soc. Support 
Treatrnent Control, Soc. Support, Depression: Demo/Clin.,b Treatrn. Cont. * 
Soc. Support 

Dependent: DEPRESSION (Follow-Up) 
Independent: 

Coherence, Soc. Support 
Coherence, Soc. Support, Coherence * Soc. Support 
Coherence, Soc. Support, Depression, a Coherence * Soc. Support 
Coherence, Soc. Support, Depression: Demo/Clin} Coherence * Soc. Support 

R2 

.18 

.19 

.72 

.75 

.24 

.24 

.73 

.75 

.23 

.23 

.71 

.74 

SUPPORT 

R2 change p value 
(for the interaction term) 

.00 

.01 

.01 

.00 

.00 

.00 

.01 

.00 

.00 

.78 

.04" 

.05" 

.80 

.19 

.20 

.32 

.88 

.91 

R2 

.14 

.14 

.70 

.73 

.23 

.24 

.72 

.75 

.19 

.20 

.71 

.73 

CONFLICT 

R2 change Pvalue 
(for the interaction term) 

.00 

.00 

.00 

.02 

.00 

.00 

.00 

.00 

.01 

.99 

.89 

.73 

.09 

.29 

.28 

.44 

.17 

.11 

** Significant at the O.Ollevel (2-tailed). * Significant at the 0.05 level (2-tailed). a Depression at baseline; b: Demographic and clinical covariates were age 
(continuous), sex (binary), living alone (binary), formaI education (binary), LVEF (4 indicator variables), and Modified Charlson Comorbidity Index (2 indicator 
variables). 
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Results of the regressions without adjustment for either depression at baseline or 

demographic and clinical covariates indicated that neither Support nor Conjlict modified 

the relationships between illness perceptions and depression at follow-up, except for one 

interaction, that involved Conflict and Identity (Table 27a). However, when this interaction 

was tested in a model that accounted for depression at baseline, and demographic and 

clinical covariates, this interaction did not remain significant. 

4.4.3.1 Moderating Effects of Support on Personal Control and Depression 

The interaction involving patients' beliefs about Persona! Control and Support was 

the only significant interaction term, when depression at baseline, demographic and clinical 

covariates were accounted for. This result suggests that the relationship between patients' 

beliefs about Personal Control and depression at follow-up varies as a function of patients' 

perceived availability of Support. 

This relationship is illustrated in Figures 3a, and 3b. In these figures, presented as 

pairs of graphs, mean depression scores at follow-up (adjusted for depression at baseline, 

demographic and clinical covariates) are plotted against each of the two independent 

variables (the illness perception variable and the support variable as tertiles) used 

altemativelyon the X-axis. 

Figure 3a illustrates the moderating effect of Support on the relationship between 

beliefs about Persona! Control at baseline and depression at follow-up. This Figure 

suggests that in patients who reported lower Support at baseline (identified by the dotted 



Figure 3. Graphical Display ofthe Moderating Effect of Support on the Relationship Between Personal Control and Depression at 
Follow-Up (means adjusted for the demo/clinical covariates and baseline depression) 
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line), beliefs about Personal Control was more strongly related to depressive symptoms at 

follow-up (partial correlation coefficient r = -.36; p=.03), compared with patients 

with moderate or higher levels of Support, after controlling for baseline depression, 

demographic and clinical covariates. In contrast, in patients with moderate or higher 

Support at baseline (identified bythe broken line and the solid line), this relationship was 

non-existent. 

Figure 3b offers another perspective on these relationships, using the levels of 

Support on the X-axis. Results suggest that in patients who reported weaker beliefs about 

Personal Control at baseline (identified by the dotted line), support was more strongly 

related to depressive symptoms at follow-up (partial correlation coefficient r = -.37; p=.Ol), 

compared with patients with moderate or stronger beliefs about Personal Control, after 

adjusting for baseline depression, demographic and clinical covariates. In contrast, in 

patients with moderate or stronger beliefs about Personal Control (identified by the broken 

line and the solid line), this relationship was non significant (partial r = -.28,p=.08; r = .27, 

p=.36). 

These results provide support for the buffering or vulnerability mode1 of social 

support, as previously described. According to this model, social support will have a 

greater influence on depression in situations where patients experience more severe illness, 

or stress, or in the context of the present study, among patients who reported weaker beliefs 

about Personal Control. As shown in Figure 3b, in patients who reported weaker beliefs 

about Personal Control, the presence of support acted as a "protective factor" against 

depression, and its absence, a "vulnerability factor" for depression. In fact, the vulnerability 
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or protective effect of Support was most manifest in patients with weaker to moderate 

beliefs about Personal Control, identified by the dotted line. For these patients with weaker 

beliefs about Personal Control, support was most important. In contrast, the vulnerability 

or protective effect of Support was not present in patients who reported moderate or 

stronger beliefs about Personal Control. 

What made patients with weaker beliefs about Personal Control more likely to 

benefit from Support in relation to depression? These patients may in fact perceive a 

greater stress associated with their illness, because they may believe they have no or only 

moderate control over their symptoms, and that whatever they do, they will have frequent 

exacerbations of their illness. The demographic and clinical characteristics of patients with 

different levels of Personal Control were contrasted with those ofpatients with different 

levels of Support, but no major differences were apparent. However, patients reporting 

higher beliefs about Personal Control were more educated, compared to patients with 

lower levels of control, but this did not differ according to their level of Support. 

4.4.3.2 Moderating Effects of Support on Personal Control and Functional Performance 

Results of the multiple regression analyses that evaluated the moderating effect of 

Support and Conflict on the relationship between illness perceptions at baseline and 

functional performance at follow-up are presented in Tables 28a and 28b. For the 

unadjusted regressions, Conjlict appeared to modify the relationship between Timeline and 

functional performance at follow-up. However, when this relationship was tested after 



Table 28a. The Moderating Effect of Support and Conflict on the Relationship Between Illness Perceptions Odentity, Timeline, and 
Consequences) and Functional Performance at Follow-Up (n=136) 

Model 

Dependent: FUNCTIONAL PERFORMANCE (Follow-Up) 
Independent: 

Identity, Support 
Identity, Support, Identity * Support 
Identity, Support, Funct. Perf.,' Identity * Support 
Identity, Support, Funct. Perf.,' Demo/Clinical b Identity * Support 

Dependent: FUNCTIONAL PERFORMANCE (Follow-Up) 
Independent: 

Timeline, Support 
Timeline, Support, Timeline * Support 
Timeline, Support, Funct. Perf.,' Timeline * Support 
Timeline, Support, Funct. Perf.,' Demo/Clinical, Timeline * Support 

Dependent: FUNCTIONAL PERFORMANCE (Follow-Up) 
Independent: 

Consequences, Support 
Consequences, Support, Consequences * Support 
Consequences, Support, Funct. Perf.: Consequences * Support 
Consequences, Support, Funct. Perf.: Demo/Clin.,b Consequences * Support 

R2 

.13 

.14 

.74 

.75 

.03 

.03 

.73 

.74 

.05 

.06 

.73 

.74 

SUPPORT 
R1 change p value 
(for the interaction term) 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.00 

.00 

.49 

.37 

.35 

.92 

.74 

.59 

.29 

.99 

.84 

R2 

.11 

.11 

.73 

.74 

.02 

.05 

.72 

.74 

.04 

.04 

.73 

.74 

CONFLICT 
R2 change p value 
(for the interaction term) 

.00 

.00 

.00 

.03 

.00 

.00 

.00 

.00 

.00 

.85 

.80 

.82 

.04" 

.82 

.75 

.66 

.52 

.48 

** Significant at the O.Ollevel (2-tailed). * Significant at the 0.05 level (2-tailed). a Functional Performance at baseline; b: Demographie and 
clinical covariates were age (continuous), sex (binary), living alone (binary), formaI education (binary), LVEF (4 indicator variables), and 
Modified Charlson Comorbidity Index (2 indicator variables). 



Table 28.b. The Moderating Effect of Support and Conflict on the Relationship Between Illness Perceptions (Personal Control, 
Treatment Control, and Coherence) and Functional Performance at Follow-Up (n=136) 

SUPPORT CONFLICT 

Model R2 change p value R2 change p value 
R2 (for the interaction term) R2 (for the interaction term) 

Dependent: FUNCTlONAL PERFORMANCE (Follow-Up) 
Independent: 

Personal Control, Support 
Personal Control, Support, Personal Cont. * Support 
Personal Control, Support, Funct. Perf.,' Personal Cont. * Support 
Personal Control, Support, Funct. Perf.,' Demo/Clin} Personal Cont. * Support 

Dependent: FUNCTlONAL PERFORMANCE (Follow-Up) 
Independent: 

Treatrnent Control, Support 
Treatrnent Control, Support, Treatrnent Cont. * Support 
Treatrnent Control, Support, Funct. Perf., Treatrnent Cont. * Support 
Treatrnent Control, Support, Funct. Perf.,' Demo/Clin, b Treatrn. Cont. * Support 

Dependent: FUNCTlONAL PERFORMANCE (Follow-Up) 
Independent: 

Coherence, Support 
Coherence, Support, Coherence * Support 
Coherence, Support, Funct. Perf., a Coherence * Support 
Coherence, Support, Funct. Perf.: Demo/Clin.,b Coherence * Support 

.08 

.08 

.75 

.76 

.17 

.18 

.73 

.75 

.04 

.05 

.73 

.75 

.00 

.02 

.01 

.01 

.00 

.00 

.01 

.00 

.00 

.93 
.01" 
.01" 

.15 

.80 

.69 

.36 

.79 

.93 

.07 

.08 

.73 

.74 

.16 

.18 

.73 

.74 

.03 

.05 

.73 

.74 

.01 

.01 

.00 

.02 

.01 

.01 

.01 

.00 

.00 

.20 

.19 

.29 

.10 

.14 

.14 

.20 

.42 

.44 

** Significant at the 0.01 level (2-tailed). * Significant at the 0.05 level (2-tailed). a Functional Performance at baseline; b: Demographie and 
clinical covariates were age (continuous), sex (binary), living alone (binary), formaI education (binary), LVEF (4 indicator variables), and 
Modified Charlson Comorbidity Index (2 indicator variables). 
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controlling for functional performance at baseline, demographic and clinical covariates, 

this effect was not significant anymore. In contrast, when the regression analyses were 

adjusted for functional performance at baseline, the demographic and clinical covariates, 

Support modified the relationship between beliefs about Personal Control at baseline and 

functional performance at follow-up. Figure 4a suggests that in patients with lower Support 

at baseline (identified by the dotted line), weaker beliefs about Personal Control was 

related to lower levels of functional performance at follow-up (partial correlation 

coefficient r=.30,p=.07). This relationship was not significant in the moderate or higher 

Support group (p=.17 and p=.94 respectively). 

Figure 4b suggests that in patients with weaker beliefs about Personal Control 

(dotted line), higher Support was related to higher levels of functional performance at 

follow-up (partial correlation coefficient r=.27, p=.07). However, support was less 

important in those with moderate or stronger beliefs about Personal Control (p=.32 and 

p=.55 respectively). This relationship supports the buffering role of support, with the 

presence of support conceptualized as a protective factor for better functional performance, 

and its absence, a vulnerability factor for lower functional performance, in situations of 

weak to moderate beliefs about Personal Control. The demographic and clinical 

characteristics of patients with different levels of Personal Control were contrasted with 

those of patients with different levels of Support for the scores of functional performance, 

but no major contrasts were noted. However, patients with weaker beliefs about Personal 

Control were less educated, they had lower L VEF, and were classified in NYHA class ru 



Figure 4. Graphical Display ofthe Moderating Effect of Support on the Relationship Between Personal Control and Functional Performance at 
Follow-Up (means adjusted for the demo/clinical covariates and baseline functional performance) 
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** Correlation is significant at the 0.01 level. * Correlation is significant at the 0.05 level. 



and IV or more severly limited. These factors may partially explain why Support had a 

greater impact on functioning in that group. 
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As a summary for the analyses on the moderating effect of support, results showed 

that the relationship between beliefs about Personal Control and depression at follow-up 

varied as a function of patients' perceived availability of Support, even after controlling for 

demographic and clinical covariates, and baseline measures of the dependent variables. 

Therefore, hypothesis IIId was supported for Personal Control. In patients who 

reported weaker beliefs about Personal Control, higher levels of Support acted as a 

protective factor against depression, whereas lower levels of Support acted as a 

vulnerability factor for depression. This moderating role of Support was similarly observed 

for functional performance, whereby in patients who reported weaker beliefs about 

Personal Control, higher levels of Support acted as a protective factor better functional 

performance, whereas lower levels of Support acted as a vulnerability factor for lower 

functional performance. This result supported hypothesis V d. 

4.4.4 LONGITUDINAL ASSOCIATIONS BETWEEN DEPRESSION AND FUNCTIONAL PERFORMANCE 

4.4.4.1 Influence of Baseline Depression on the Relationship Between Baseline Illness 

Perceptions and Functional Performance at Follow-up 

Higher depression at baseline was significantly associated with lower functional 

performance at follow-up (See Table 21, r= -.42**) . In order to determine whether the 

relationship between illness perceptions at baseline and functional performance at follow­

up is due to the association of depression at baseline and functional performance at follow-
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up, or to say it in another way, to detennine whether depression at baseline partially 

accounts for the relationship between illness perceptions at baseline and functional 

perfonnance at follow-up, the relationship between illness perceptions at baseline and 

functional perfonnance at follow-up was assessed after controlling for the effect ofbaseline 

depression. More specifically, the moderating effect of Support on the relationship between 

Personal Control and functional perfonnance at follow-up was assessed after controlling 

for the demographic and clinical covariates, functional perfonnance at baseline, Personal 

Control, Support, and depression at baseline. 

The partial F test showed that the moderating effect of Support on the relationship 

between Persan al Control and functional perfonnance at follow-up, remained significant in 

explaining variance in functional perfonnance at follow-up, when depression at baseline 

was controlled for (R2 change =.Ol,p=.Ol). The independent variables included were 

Personal Control, Support, their interaction tenn, functional perfonnance at baseline, 

depression at baseline, and the relevant demographic and clinical covariates (age, sex, 

living alone, education, L VEF, and comorbidity). 

4.4.4.2 Influence ofBaseline Functional Performance on Depression at Follow-up 

Similarly, the influence of functional perfonnance at baseline on the relationships 

between illness perceptions at baseline and depression at follow-up was assessed, after 

controlling for functional perfonnance at baseline, in addition to the demographic and 

clinical covariates, baseline depression, Treatment Control, Personal Control and Support, 

and their interaction tenn. Partial F test for the moderating effect of Support on the 



re1ationship between Personal Control and depression at follow-up remained significant, 

given that demographic and clinical covariates, baseline depression, Treatment Control, 

Personal Control and Support were aiready controlled for (R2 change for the interaction 

term = .Ol,p = .02). 

4.5 SUMMARY OF THE RESULTS 
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Results of this study suggest that depression is highly prevalent in outpatients with 

CHF. Important variations in depression over time were observed for sorne patients, 

although for most patients, depression symptoms remain fairly stable over time. Patients 

were also functionally limited and showed littie improvement over the follow-up period, 

but similarly, variations at the intra-individuailevei over time were identified for sorne 

patients. 

Results of the cross-sectionai analyses indicated that aIl illness perception variables 

were significantly associated with depression at baseline, when the effect of relevant 

demographic and clinical covariates was already taken into account. Higher depression at 

baseline was significantly associated with higher Identity perceptions, stronger beliefs 

about a long illness duration (Timeline), higher perceptions of serious Consequences of 

heart failure, weaker beliefs about the effectiveness of Personal Control and Treatment 

Control, and lower perceptions of Coherence or understanding ofheart failure. Higher 

depression at baseline was aiso significantly associated with Iower Support and higher 

Conflict. A summary ofthese results is presented in Table 29. 



Table 29 Summary Table of the Results of the Cross-Sectional and Longitudinal Analyses (n=136) 

DEPENDENT V ARIALBE: 

ILLNESS PERCEPTIONS 

Identity 
Timeline 
Consequences 
Personal Control 
Treatment Control 
Coherence 

SOCIAL SUPPORT 

Support 
Conflict 

CROSS-SECTIONAL ANALYSES 

Partial Correlation Coefficientsa 

(r) 
No 

adjustment 

DEPRESSION 

.40" 

.24·· 

.59·· 
-.25·· 
-.32*· 
-.4 C· 

-.30·· 
.28·· 

Adjusted for 
Demo/Clinical 

Covariatesd 

.37·· 
.23· 
.54·· 

-.30·· 
-.42·· 
-.42·· 

-.29·· 
.27·· 

DEPENDENT VARIABLE: FUNCTIONAL PERFORMANCE 

ILLNESS PERCEPTIONS 

Identity 
Timeline 
Consequences 
Personal Control 
Treatment Control 
Coherence 

SOCIAL SUPPORT 

Support 
Conflict 

-.32· 
-.16 

-.24·· 
.25 

.42·· 
.18· 

.05 
-.04 

-.35·· 
-.16 
-.36·· 
.21· 
.40·· 
.24· 

.09 
-.10 

LONGITUDINAL ANALYSES 

Main Effects of Illness PereeptionsD Moderating Effeet of Social Supporte 
(p value for R2 change) (p value for R2 change) 

No Adjusted for Adjusted for Adjusted for Adjusted for 
adjustment Demo/Clinical Demo/Clinical,d and Demo/Clinical Demo/Clinical,d and 

Covariatesd Baseline Scores Covariatesd Baseline Scores 

<.01·· <.01·· 
.01·· .02· 

<.01·· <.01·· 
<.01·· <.01·· .04· .05· 
<.01·· <.01·· <.01·· 
<.01·· <.01·· 

<.01·· <.01·· .01·· 
<.01·· <.oC· 

<.01·· <.01·· 

.02· <.01·· 
<.01·· .02· .01·· .01·· 
<.01·· <.01·· 
.03· <.01·· 

** Correlation coefficient is significant at the 0.01 level (2-tailed). * Correlation coefficient is significant at the 0.05 level (2-tailed). a Partial correlation coefficients between 
illness perceptions and social support with depression and functional performance at baseline. b Main effects of illness perceptions and social support on depression and functional 
performance's ADJUSTED FOLWW-UP SCORES. c Moderating effects of social support on the relationships between illness perceptions and depression and functional performance's 
ADJUSTED FOLWW-UP SCORES. d Demographic and clinical covariates were age (continuous), sex (binary), living alone (binary), formai education (binary), LVEF (4 indicator 
variables), and Modified Charlson Comorbidity Index (2 indicator variables). 



Similarly, higher functional performance at baseline was significantly associated with 

lower Identity perceptions, lower beliefs about a long illness duration (Timeline), 
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lower perceptions of serious Consequences ofheart failure, stronger beliefs about Personal, 

Treatment Control, and Coherence, higher Support, but with lower Conflict. 

In the longitudinal analyses, the main effects of illness perceptions at baseline on 

depression and functional performance at follow-up were assessed after controlling for 

demographic and clinical covariates, and the baseline scores of depression and functional 

performance. These analyses showed that Treatment Control was the only illness 

perception variable to have a main effect on depression at follow-up. 

As anticipated, analyses using the RESIDUAL CHANGE SCORES approach and the 

ADJUSTED FOLLOW-UP SCORES approach (after controlling for the baseline measure, the 

demographic and clinical covariates), produced similar results. These two approaches 

shared similarities in that they both adjust for the baseline measure ofthe dependent 

variable, and therefore allow us to better explore the contribution of the independent 

variables. 

The buffering or vulnerability model of support was assessed in the relationships 

between illness perceptions at baseline and both depression and functional performance at 

follow-up. Results provided evidence for the buffering model of support. In patients who 

reported weaker beliefs about Personal Control, the presence of support acted as a 

"protective factor" against depression, and in its absence, a "vulnerability factor" for 

depression. 



The moderating effect of support was also manifest in the relationship between 

Personal Control at baseline and functional performance at follow-up. In patients who 

reported weaker beliefs about Personal Control, higher levels of support acted as a 

"protective factor" against worse functioning. In contrast, this effect was absent in those 

with stronger beliefs about Persan al Control. 
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Lastly, the moderating effect of Support on the relationship between Personal 

Control and depression at follow-up was not due to the association between baseline 

functional performance and depression at follow-up. The moderating effect of Support on 

the relationship Personal Control and depression at follow-up remained significant after 

controlling for baseline functional performance, in addition to baseline depression, the 

demographic and clinical covariates, Treatment Control, Personal Control and Support. 

Similarly, the moderating effect of Support on the relationship between Personal 

Control and functional performance at follow-up remained significant after controlling for 

baseline depression, in addition to baseline functional performance, demographic and 

clinical covariates, Personal Control, Support. 
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CHAPTER 5. DISCUSSION 

The present study explored the relationships between six dimensions of illness 

perceptions (Identity, Timeline, Consequences, Personal Control, Treatment Control and 

Coherence) and two aspects of social support at baseline (Support and Conflict), with 

depression and functional performance, in patients with CHF. 

In the first part of the analyses, this study examined cross-sectional associations 

involving baseline illness perceptions and social support, and baseline depression and 

functional performance, both before and after controlling for demographic and clinical 

characteristics. The results indicated that illness perceptions at baseline were significantly 

associated with baseline depression and baseline functional performance. Higher Identity 

perceptions, stronger beliefs about a long illness duration (Timeline), higher perceptions of 

serious Consequences ofheart failure, weaker beliefs about the effectiveness of Personal 

Control and Treatment Control, and lower perceptions of Coherence or understanding of 

heart failure, were significantly associated with higher depression, both before and after 

adjusting for demographic and clinical characteristics. Likewise, most of these illness 

perceptions were significantly associated with lower functional performance. 

Lower Support and higher Conflict were significantly associated with higher 

depression, both before and after adjusting for demographic and clinical characteristics. 

However, neither Support nor Conflict was significantly associated with baseline functional 

performance, with or without adjustment for demographic and clinical characteristics. 

In the second part of this study, longitudinal associations were examined after 

controlling for baseline measures of the dependent variables, in addition to demographic 
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and clinical characteristics. It was hypothesized that illness perceptions and social support 

would predict later depression and functional perfonnance via direct or main effects, or 

indirectly, through the moderating effect of social support. These longitudinal analyses 

showed that beliefs about Treatment Control at baseline was the only illness perception 

variable that remained significant in predicting depression at follow-up, when the baseline 

measure of depression was accounted for. Support at baseline was found to moderate the 

association between Personal Control and depression at follow-up, such that in patients 

who reported weaker beliefs about Personal Control at baseline, Support was more 

strongly related to depressive symptoms at follow-up, compared with patientswith 

moderate or stronger beliefs about Personal Control. 

Similarly for functional performance, Support was found to moderate the 

association between Personal Control and functional perfonnance at follow-up, such that 

in patients with weaker beliefs about Personal Control, higher Support was related to 

higher functional performance at follow-up, whereas Support was less important in those 

with moderate or stronger beliefs about Personal Control. These longitudinal associations 

were independent of age, gender, education, living alone, LVEF, comorbidity, and the 

baseline measure of the dependent variable. 

The following discussion focuses on five major findings: 1) the high prevalence of 

depression and the apparent stability in depression and functional perfonnance over time; 

2) cross-sectionally, the associations among illness perceptions, social support, depression 

and functional performance at baseline, and the demographic and clinical covariates; and 

longitudinally, 3) the significant main effects of Treatment Control and social support 
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(Support) on depression at follow-up; and 4) the moderating effect of Support on the 

relationship between Personal Control and depression at follow-up, and the moderating 

effect of Support on the relationship between Personal Control and functional performance 

at follow-up; and 5) the moderating effect of Support on the relationship between Personal 

Control and functional performance at follow-up, when the additional effect ofbaseline 

depression was taking into account; the main effect of Treatment Control on depression at 

follow-up when the additional effect ofbaseline functional performance was taking into 

account; and the moderating effect of Support on the relationship between Personal 

Control and depression at follow-up, when the additional effect ofbaseline functional 

performance was taken into account. 

Lastly, the potentiallimitations of the present study are presented, and implications 

for practice and research are proposed. 

5.1 PREY ALENCE OF DEPRESSION 

The present study demonstrated that depression is highly prevalent in outpatients 

with CHF, with 46.3% of patients (95% CI: 37.9,50.6) reporting moderate to severe 

depression, as assessed with the CDS. There were apparent variations in depression over 

the follow-up period, and interestingly, only one-third ofthe depressed patients were 

receiving anti-depressant medication. 

This prevalence figure is consistent with prior studies reporting depression in 

outpatients with heart failure,29,81,88 but higher than the prevalence reported in other studies 
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of cardiac patients 10 or in patients with other chronic diseases such as stroke, 102 

h ·d hri· . 111118 r eumatOl art tIs or cancer patIents. ' 

5.1.1 SOURCES OF VARIATION IN PREY ALENCE STUDIES OF DEPRESSION 

When the results of the present study are compared with existing studies reporting 

prevalences of depression in patients with heart failure, a wide variation in the estimates is 

observed. This wide variation can be attributed in part to the heterogeneity of the patient 

populations studied in terms of sex and age. However, the influence ofthese demographic 

characteristics is not c1ear. For example, several authors have reported higher prevalence of 

depression in women with heart failure compared with men, and in younger patients 

compared to older patients with heart failure. 81 ,89,29 In other studies, a high prevalence of 

depression was reported in samples that inc1uded mostly men or older patients. In the 

Skotzko et al.' study (2000),84 42% of the outpatients were depressed (total sample n=33; 

91 % were men), and in the Rumsfeld et al. study (2003),29 30.2% of the outpatients were 

depressed (total sample n=460; 76% men). In the studies that inc1uded predominantly older 

patients with heart failure, Fulop et al. (2003)90 found 36% of the inpatients depressed 

(mean age, 76.8; n=203), and Friedman et al. (2001)154 found 30% of the inpatients 

depressed (mean age, 72.7; n=170). 

Variations in the prevalence of depression can also be attributed to the setting from 

which patients were recruited, whether patients were hospitalized at the time of recruitment 

or whether patients were visiting an outpatient c1inic. Indeed, Thomas et al.'s (2003) 30 

recent review of the literature on depression among patients with heart failure conc1uded 



that there is a higher prevalence among hospitalized patients with heart failure than in 

stabilized outpatient samples. The additional studies added to Table 1 to complement 

Thomas' review confirm this conclusion. 
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Recruitment bias may also be involved in the different prevalence estimates. For 

ex ample, those studies that invited patients to participate by sending them a letter for 

recruitment 125 may have excluded the socially or educationally disadvantaged, and more 

importantly the uncooperative who may be particularly likely to suffer from depressive 

symptoms. Such a recruitment bias would lead to underestimates of the true prevalence of 

depression. 

Variations in prevalence can also be attributed to the variety of the measures used. 

As previously mentioned, research on the assessment of depression has used two types of 

methods: the reporting of the presence or absence ofthe diagnosis ofmajor depression233 

234 and the reporting of the severity of depressive symptoms as a continuum?35, 236 It has 

been suggested that clinical interviews elicit information different from that elicited by 

self-report measures of depressive symptoms, and therefore these interviews may provide a 

better assessment of depression. However, since most studies in the review have used self­

report measures, the low specificity reported by sorne may have resulted in an 

overestimation of the prevalence of depression with these measures. Studies using self­

report measures have also been reported using different threshold scores that result in 

different subdivisions and accordingly different reports on the prevalence or the severity of 

depressive symptoms. Thus, when comparing different estimates of the prevalence of 
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depression across the studies reviewed, the wide variations may in part be attributed to the 

heterogeneity of the measures used. 

These variations can also be attributed to the sample size of the studies reviewed. A 

sample that is small will produce an estimate of the prevalence that is more likely to be 

imprecise and therefore misleading.237,238 For example, for an anticipated prevalence of 

35%, a sample size of 87 subjects will have a precision or margin of error of! 10%; the 

precision will increase to !8% for a sample size of 137, and to !6% for a sample size of243. 

Last, and most importantly, it is unlikely that the sample sizes in the study reviewed 

were determined on the basis of prevalence estimation. The sample sizes in these studies 

were planned in accordance with the objectives and the expected results, which were, for 

the most part, the exploration of correlations and interrelationships among a set of 

psychosocial variables. 

In conclusion, estimates of the prevalence of depression in the studies reviewed that 

included smaller sample sizes should be considered with caution. Such studies may not 

have been sufficient in size to truly estimate the prevalence of depression with a 

satisfactory lev el of precision. Studies with a satisfactory level of precision indicated that 

the prevalence of depressive symptoms in heart failure outpatients ranged from 30.2 % to 

48%?9,81 

Therefore, the estimate of the prevalence of depression in the present study is 

consistent with re1ated studies in outpatients with CHF, which further confirms that 

depression is highly prevalent in this population. The present sample also compares with 

other studies in terms of age and percentage ofwomen~1,135 
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The high prevalence of depression found in the present sample also raises the 

question ofwhether this prevalence estimate may reflect somatic factors, because several 

symptoms of depression and CHF overlap. For example, difficulty sleeping, fatigue, weight 

loss or gain, difficulty concentrating, and loss of strength, are symptoms that may arise 

directly from CHF, but they are also symptoms of depression. Very few authors have 

distinguished or excluded somatic depression symptoms within the assessment of 

depression, and most have advocated an inclusive approach to the assessment of depression 

in patient populations. 

5.2 CROSS-SECTIONAL ASSOCIATIONS 

5.2.1 ILLNESS PERCEPTIONS 

The present study demonstrated fair degree of relationship between illness 

perceptions measured at baseline and depression and functional performance at baseline. 

Higher Identity perceptions, stronger beliefs about a long illness duration (Timeline), higher 

perceptions of serious Consequences ofheart failure, weaker beliefs about Personal 

Control and Treatment Control, and lower perceptions of Coherence or understanding of 

heart failure, were significantly associated with higher depression at baseline. These 

associations remained significant after adjusting for demographic and clinical 

characteristics. Partial correlation coefficients among illness perceptions at baseline and 

depression at baseline ranged from .23 to .54. Similarly, for functional performance at 

baseline, most of these associations were observed, except for Timeline, Support and 

Conflict. 
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The present study adds to a growing body of research suggesting that illness 

perceptions may play a central role in physical and psychological adjustments among 

patients with a variety of chronic diseases. Our findings are consistent with research on the 

Identity dimension, 38,40-43 the Control/cure dimension, 38-40,42-45 and perceived 

Consequences ofillness,38,38-40,42,239 and similar related research on the concepts of 

perceived control,46,133,135,240 or beliefs about prescribed medicine in controlling illness. 241 

In the present study, higher Identity perceptions and higher perceptions of 

Consequences ofheart failure were associated not only with higher depression, but also 

with lower functional performance. This finding is consistent with research in patients with 

other chronie illnesses in which higher Identity perceptions and higher perceived 

Consequences of illness have been linked to worse physical, role and social functioning, as 

weIl as higher depression. 38-4ü,43 It is eonceivable that patients who associate a greater 

number oftheir symptoms with heart failure, may in fact be more limited in their 

functioning, simply because they are experiencing a greater number of symptoms. These 

symptoms, together with beliefs about long illness duration and more severe Consequences 

of their illness, may lead to more depression. Other studies on related eonstructs showed 

that perceived intrusiveness of disease on daily activity and perceptions ofhow the 

subject's illness interferes with or affects personal and social behavior, 242 were 

significantly associated with depression and adjustment. 

Higher beliefs about Personal Control and higher beliefs about the effectiveness of 

Treatment Control were signifieantly associated with lower levels of depression and higher 
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levels of functional performance at baseline, after adjusting for demographic and clinical 

characteristics. Beliefs about personal and Treatment Control, either combined or as 

distinct dimensions, have been the most studied and the most relevant dimensions in 

studies that have used the revised or a previous version of the Illness Perception 

Questionnaire (IPQ-R). In these studies, perceptions of control were significantly related to 

physical and social functioning,38,44,45 and psychosocial adjustment (as measured by 

anxiety, depression and hostility)?9,40 

Other studies assessing similar related constructs of perceived control have reported 

consistent results.46 For example, in patients recovering from a cardiac event, Moser and 

Dracup l33 showed that higher perceptions of control as measured by the Control Attitude 

Scale at baseline were significantly associated with lower depression at 6 months, after 

adjusting for demographic and clinical characteristics. Similarly, in patients with CHF, 

Dracup et al. (2003)135 reported that patients with high perceived control had significantly 

longer 6-minute walk distances and significantly less depression than those with low 

perceived control. These relationships were independent of demographic and clinical 

characteristics. 

In recent work on a related line ofresearch, perceived control in prescribed 

medications and adherence provide further support for the relevance of the concept of 

perceived control. Home and Weinman (1999)241 reported that in patients with chronic 

physical illness, beliefs about the necessity ofprescribed medications for controlling illness 

were related to concurrent reported adherence. In their study, patients' beliefs about their 

medicines were assessed as the necessity ofprescribed medication for controlling their 
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illness and as their concems about the potential adverse consequences of taking them. The 

authors showed that higher beliefs about the necessity of medicines and lower concems 

were more strongly related to higher adherence than clinical and sociodemographic factors 

that included gender, educational experience and the number of prescribed medications. 

5.2.2 DEMOGRAPHIC AND CLINICAL CHARACTERISTICS 

Demographic and clinical characteristics explained very little of the variance in 

either depression or functional performance. Consistent with previous studies that reported 

a lack of an association between disease severity variables and mood, in the present study, 

disease severity (as assessed with LVEF and comorbidity) was not associated with 

depression, although it was associated with functional performance. Age, formaI education 

and NYHA c1ass were the demographic and clinical variables that showed significant 

associations with most illness perception variables. 

Age. Our results that younger patients were more likely to report depressive 

symptoms compared with older patients with CHF is consistent with the available literature 

on heart failure. 29
,81,89 However, younger patients also reported higher Identity perceptions 

or a greater number of symptoms as linked to heart failure, and they also reported higher 

perceptions of serious Consequences ofheart failure, compared to oIder patients. 

Leventhal et al (1997) 228 suggest that, older individuals are more likely to accept 

their symptoms as a sign of aging, rather than to attribute their symptoms specifically to 

their illnesses, regardless of the severity and duration of the symptoms. Such mis attribution 

can lead to an increase difficulty for the aged to distinguish the symptoms that are specific 
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to their illness, from those that are attributed to normal aging. This may explain why, in the 

present study, older patients were more likely to report lower Identity perceptions, that is, 

to report fewer symptoms as linked to heart failure. In fact, a recent study showed that 

older patients awaiting CABG surgery were more likely to believe old age was the cause of 

their coronary heart disease and significantly less likely to believe that genetics, health­

damaging behaviors, health-protective behaviors and emotions had contributed to or caused 

their illness.46 

In the present study, older patients were more likely to believe that their heart 

failure had less serious Consequences on their lives. This later finding was consistent with 

that reported in MI patients. Petrie et al. (1996) 44 reported that the younger patients were 

more likely to perceive that their MI would have more severe consequences for them. 

Since oIder individuals are more likely to believe that normal aging is the cause of 

their illness and accept more easily their symptoms as a sign of aging,46,228 these beliefs 

may explain why, in the present study, older CHF patients associated fewer symptoms with 

heart failure, had lower perceptions of serious consequences of their heart failure, and 

experienced less depression. Differences in illness perceptions between younger and older 

patients may partially explain why younger patients reported higher levels of depression. 

Sex. The men were more likely than the women to have a diagnosis of heart failure 

secondary to ischemic heart disease. No other difference, namely in age, marital status, 

education, comorbidity, or in any of the illness perceptions or social support variables were 

observed. The relatively few women included in the present study prevented further 

evaluation of gender contrasts in relation to illness perceptions, depression and functional 
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performance. Prior research on quality of life among cardiac patients has inc1uded samples 

that consisted of mostly male patients. Recent studies that have examined gender 

differences in quality of life among cardiac patients indicate that women may experience 

greater impairments in physical quality of life than men.243 The few studies that have also 

inc1uded an assessent of social support suggest that perceived social support is more 

relevant for quality oflife among women than among men with cardiac disease.244 Further 

research is needed addressing gender differences in response to CHF. 

Education. FormaI education and NYHA c1ass were the other two demographic 

and c1inical variables that showed a significant association with several illness perception 

variables. Patients who reported having completed high school had stronger beliefs about 

Personal and Treatment Control, they reported stronger beliefs about a long and chronic 

illness duration, and higher perceptions of serious Consequences ofheart failure. One 

possible explanation for this is that those patients with higher levels of education, may have 

been more proactive in getting information on heart failure and treatment, or they may have 

had more opportunities for learning (e.g. access to internet, and educated friends with 

whom to share information). They may have had more opportunities to learn ways to 

manage their illness, leading to increased sense of control and confidence in treatment 

effectiveness. On the other hand, it is conceivable that higher educated patients had a more 

realistic view about long and chronic illness duration, and consequently anticipated more 

serious consequences of their heart failure. 



5.3 LONGITUDINAL ASSOCIATIONS 

5.3.1 ILLNESS PERCEPTIONS 
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The primary hypotheses of this study involved the main effects of each of the six 

dimensions of illness perceptions on depression and functional performance at follow-up. It 

was hypothesized that higher Identity perceptions, stronger beliefs about a long illness 

duration (Timeline), higher perceptions of serious Consequences ofheart failure, weaker 

beliefs about the effectiveness of Personal and Treatment Control, and lower perceptions 

of Coherence or understanding ofheart failure, would be related to higher levels of 

depressive symptoms at follow-up, and lower functional performance at follow-up, after 

controlling for the effect of demographic and clinical covariates, and the baseline measure 

of the dependent variable. 

Results indicated that beliefs about the effectiveness of Treatment Control was the 

only illness perception variable that significantly contributed to the variance in depression 

at follow-up, when the demographic and clinical characteristics, and baseline measure of 

depression were taken into account. One possible explanation for this finding is that 

patients who have lower confidence in treatment effectiveness may feel more pessimistic 

about their illness, which may lead to more depression. Results from the correlational 

analyses are consistent with this view; patients with strong beliefs about long and chronic 

iUness duration, who reported lower levels ofunderstanding ofheart failure, and weaker 

beliefs about Personal Control, also reported higher levels of depression at follow-up. 

Longitudinal studies of depression in patients with rheumatoid arthritis, 42,245 

psoriasis,43 and chronic obstructive pulmonary disease 41 that have examined aU six 
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dimensions ofillness perceptions within the framework proposed by Leventhal 37 support 

the view that negative cognitive processes precede depression. For example, Sharpe et al. 

(200li39 showed that be1iefs about serious consequences, when measured on six 

assessment occasions over a 2l-month period, explained variance in depression at all 

assessments periods. 

With regard to functional performance, the present study showed that beliefs about 

the effectiveness of Treatment Control did not predict later performance, when the baseline 

measure of performance was inc1uded in the analysis. This finding is contradictory to sorne 

of the recent studies in cardiac patients that documented the importance of illness 

perceptions in predicting physical, social functioning and mental health. In these studies, 

patients' expectations that their illness could be controlled, had a short duration, or had less 

serious consequences when measured on admission for a first MI, predicted later 

attendance at rehabilitation programmes, faster speed of retum to work, and lower levels of 

subsequent disability. These studies are consistent with the hypothesis that positive beliefs 

are related to improved physical function. 44,45 

Severallongitudinal studies that have inc1uded other forms of assessment of illness 

perceptions, such as expectations or health beliefs, provide further support for the central 

role ofpatients' perceived control in predicting physical recovery. For example, in a study 

ofCABG surgery patients, Gump et al. (2001)46 reported that those believing they had 

control over their heart disease were more likely to report that they had modified their 

exercise habits and diet, quit smoking, modified their drinking habits, and also reported that 

they were able to handle their emotions and attitudes better, at 6 months following surgery. 
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Although the authors relied on patients' reports oftheir postoperative behavior change 

following surgery, and used a single question to assess control over the disease, which 

could possibly have been related to the etiology of disease (participants were asked "How 

much control do you feel you had over the things that may have caused your illness?"), the 

authors showed that answers on perceived control were significantly associated with 

patients' reports ofpostoperative health protective behaviors. 

In the present study, neither Identity perceptions, beliefs about illness duration 

(Timeline), perceptions of serious Consequences ofheart failure, nor perceptions of 

Coherence, explained additional variance in either depression or functional performance at 

follow-up, when the baseline measures of these dependent variables were taken into 

account. This finding differs from that of previous studies of patients with chronic 

obstructive pulmonary disease, psoriasis, and RA, where strong identity perceptions41
-
43 

were associated with poorer physical and social functioning, and worse mental health and 

depression at one year. Patients who reported less perceived control42
,43 and more severe 

consequences oftheir illness 42 reported more visits at the c1inic and more hospital 

readmissions at one year. In one study of patients with RA, beliefs in more severe 

consequences of illness explained significant variance in depression at 6 months, 15 and 21 

months of follow-up, when the baseline measure of depression was accounted for. 239 

The high correlations found in the present study between baseline and follow-up 

measures, for both depression and functional performance (r =.84 for depression and r = 

.85 for functional performance) may partly explain why most illness perceptions failed to 



174 

predict either outcome at 4 months. The relatively small change in these outcome measures 

leaves little variance to be explained by the predictor variables. 

It is also possible that illness perceptions may evolve over the course of the illness, 

and the relative short follow-up of the present study was not sufficient to identify how that 

change may relate to health outcomes. In fact, Leventhal suggests that illness 

representations will change over the lifetime, in part due to differences in the information 

people are exposed to, to differences in experiences, and changes in work and social roles 

affecting economic and social status.228 These factors can certainly affect how CHF 

patients will view their illness. For example, sorne of the patients included in the study had 

been treated at the Heart Failure Clinic for almost two years, while others were recently 

diagnosed with heart failure and were newly treated at the clinic. 

It is also possible that illness perceptions are established at an early stage of the 

îllness, at the time where patients are diagnosed with heart failure, and they may remain 

fairly stable over the course of the illness despite exacerbations ofpatients' illness, and the 

variations in mood. In fact, Sharpe and al. (2001) 239 reported that in their sample of RA 

patients who reported an illness duration of less than 2 years, identity, control and 

consequence perceptions remained stable over six assessment occasions, at 3,6,9, 15 and 

21 months, results that corroborate the findings of the present study. 

Findings linking Treatment Control at baseline and depression at follow-up, and the 

moderating effect of social support on the relationship between Personal Control and 

depression, are important contributions of the present study. These relationships were 

examined while controlling for the demographic and clinical characteristics, and the 



baseline measure of depression, and suggests that these relationships may be particularly 

robust. 

5.3.2 SOCIAL SUPPORT 
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The present study examined both the positive aspects of social support 

(characterized by Support or the availability ofhelping behaviors by persons with whom 

patients were engaged in relationships), as well as negative aspects of social support 

(characterized as Conflict or perceived discord or stress in relationships). The associations 

of Support and Conflict with depression and functional performance were explored through 

their main effect on depression and functional performance at follow-up, and through their 

moderating effect on the relationships between illness perceptions and depression and 

between illness perceptions and functional performance at follow-up. It was hypothesized 

that lower Support and higher Conflict at baseline would be re1ated to higher depressive 

symptoms and lower functional performance at follow-up, after controlling for the effect of 

demographic and clinical covariates, and baseline measure of depression. Moreover, it was 

hypothesized that the magnitude of the relationship between baseline illness perception 

variables and depression at follow-up would vary as a function of Support and Control, 

after taking into account the demographic and clinical covariates, and the baseline measure 

of depression. 

Results indicated that lower Support significantly contributed to the variance in 

depression at follow-up, when the demographic and clinical covariates, and the baseline 

measure of depression were taken into account. Conflict did not contributed to the variance 
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in depression at follow-up, and neither Support nor Conflict contributed to the variance in 

functional performance at follow-up. 

While sorne studies have reported that negative aspects of support are better 

d· f hl· 1 h· . 159161 162 164 h· fi d· pre lCtorS 0 psyc 0 oglca symptoms t an posItive aspects, ' , , t IS m mg was not 

observed in our sample of CHF patients. Conflict was strongly related to higher depression 

at follow-up, but it did not remain significant in the longitudinal analyses of depression. 

Our findings suggest that positive aspects of support may be a better predictor of 

depression than the negative aspects of support in CHF patients. In fact, perceived Support 

was more strongly associated with beliefs about Personal and Treatment Control, than 

perceived Conflict in relationships. This may explain why the presence of support was 

related to depression in the longitudinal analyses. 

In the present study, the magnitude of the relationship between beliefs about 

Personal Control at base1ine and depression at follow-up varied as a function of the level 

of Support at baseline. In patients with weaker beliefs about Personal Control, higher 

Support was related with lower levels of depression; whereas in patients with moderate or 

stronger beliefs about Personal Control, this association between Support and depression 

was negligible. This finding supports the buffering or vulnerability model of social 

Support35 
166,167 According to this model, it is possible that in patients who reported weaker 

beliefs about personal control, the presence of support acted as a "protective factor" against 

depression. In fact, these patients may be more vulnerable to depression, and thus, the 

presence of a supportive network may have encouraged them to take a more active role in 

their care, which in tum may reduce depression. In contrast, patients who reported 
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moderate or stronger beliefs about personal control, were less vulnerable to depression, and 

thus, the influence of support was less apparent. 

With regard to functional performance, Support also appeared to moderate the 

relationship between Personal Control at baseline and functional performance at follow-up. 

One possible explanation for this is that, in patients with more negative beliefs about 

Personal Control, the presence of a supportive network may motivate them to adhere to 

prescribed recommendations, and it may encourage patients to take an active role in their 

care, which may result in better functioning. Altematively, the influence of Support may be 

less or absent in those patients who already report stronger beliefs about Personal Control, 

and therefore better functioning. Moreover, the failure of Support to exhibit a statistically 

significant direct or main effect on functional performance at follow-up is noteworthy, and 

suggests that Support may be relevant to functional performance only through its 

association with beliefs about Personal Control. 

Although very few studies have examined the contribution of social support to 

psychosocial and physical outcomes in patients with heart failure, sorne of these studies 

have demonstrated the predictive role of support 62,64,185,186 while others have failed to 

report such an association.246 Other studies of cardiac patients have provided evidence that 

social support is an important risk factor for recurrent hospital readmission and 

mortality.172,183 

The results of the present study provide a preliminary insight into the possible way 

that positive aspects of social support may influence depression and functioning in patients 
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with heart failure, and underscore the importance of exploring social support together with 

illness perceptions. Further research is needed that will address these interrelationships. 

5.3.3 DEPRESSION AND FUNCTIONAL PERFORMANCE 

In the present study, higher depression at baseline was significantly associated with 

lower functional performance at follow-up. The influence of depression at baseline on the 

re1ationships between illness perceptions and functional performance at follow-up was 

therefore explored. It was hypothesized that the re1ationships between illness perceptions 

and functional performance at follow-up would remain significant, even after controlling 

for depression at baseline, in addition to the demographic and clinical covariates, and the 

baseline measure of functional performance. Results indicated that the moderating effect of 

Support on the relationship between Personal Control and functional performance at 

follow-up remained significant, when depression at baseline was taking into account. These 

results support the importance of illness perceptions in predicting functional performance 

for CHF patients. 

Similarly, the influence of functional performance at baseline was explored on the 

relationship between illness perceptions at baseline and depression at follow-up, after 

controlling for functional performance at baseline, in addition to the demographic and 

clinical covariates, and the base1ine measure of depression. It was hypothesized that the 

relationships between illness perceptions at baseline and depression at follow-up would 

remain significant, even after controlling for functional performance at baseline, in addition 

to the demographic and clinical covariates, and the baseline measure of depression. 
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Results indicated that both the main effect of Treatment Control and the moderating 

effect of Support on the relationship between Personal Control and depression at follow-up 

remained significant, given that functional performance at baseline, the demographic and 

clinical covariates, and the baseline measure of depression were controlled for. These 

results support the importance of illness perceptions in predicting depression for CHF 

patients, even after adjustment for functional performance. 

Overall, the result of this study support the contribution of illness perceptions to 

both depression and functional performance in patients with CHF, and that interventions 

that modify or take into account patients' illness perceptions may have the potential to 

improve functioning, above and beyond depression treatment. 

5.4 LIMITATIONS 

Sorne limitations inherent to the present study must be acknowledged. They concem 

mainly the temporality of the observed associations, the generalizability of the study 

results, and sorne methodological issues that relates to the choice of the study instruments, 

translation issues and statistical issues. 

5.4.1 TEMPORALlTY OF THE OBSERVED ASSOCIATIONS 

Although a definite set ofhypotheses were formulated that describe the directions 

of the anticipated associations, due to the psychosocial nature of the study variables and 

their mutual influence, the interpretation of the directions of these relationships remain 

mainly exploratory. It is possible that the relationships between illness perceptions and both 
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depression and functional performance may be bi-directional. Rather than negative beliefs 

leading to depression, it is also possible that patients with depressive symptoms are more 

1ikely to interpret their illness negative1y as a consequence of their depressed mood. 

Similarly, rather than negative beliefs leading to lower levels of functional performance, 

performance may determine beliefs about persona1 control. Lack of social support may also 

be the result' of depression, rather than its cause. Certainly, depressive symptoms, such as 

10ss of pleasure, loss of interest, and loss of energy, could 1ead to reduced interactions with 

others and result in decreased support. 

The theoretical framework proposed in the present study was that negative beliefs 

wou1d lead to worse depression and functional performance. This view is compatible with 

the research on the etiology of depression that proposes various physiologica1 mechanisms 

and behavioral mechanisms linking depression to cardiovascular outcomes. 122
,247 

5.4.2 GENERALlZABILlTY 

The results of this studyare a1so limited in generalizability to the type of CHF 

patients who satisfied the selection criteria, and to those who were willing and able to 

complete psychosocial interviews. While the subjects were representative of the patients 

seen at the Heart Failure C1inic of the Montreal Heart Institute, because the Montreal Heart 

Institute is a referral center, the subjects inc1uded in this study do not represent aIl patients 

with heart failure, nor are they representative of CHF patients seen in other outpatient 

c1inics or hospitals. 
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The present study sample was representative of a heart failure clinic population that 

included fewer women than men, and thus the findings of the present study are limited in 

terms of their ability to being generalized to female patients. The small proportion of 

women in our sample (18.4%) is comparable to other studies of CHF outpatients that have 

used similar inclusion and exclusion criteria. For example, Gottlieb and al. (2003) 81 

reported 21 % ofwomen in their sample of 155 outpatients with heart failure recruited 

between December 2000 and December 2001. Similarly, Dracup and al. (2003) 135 reported 

18.5% ofwomen out of 222 outpatients with heart failure recruited between September 

1998 and October 2000. 

There has been a paucity ofresearch examining women's experience with heart 

failure, and none have specifically examined illness perceptions in relation to heart failure. 

The available research suggests that the experience of adjustment to illness may be 

different in women compared with men, although sorne recent work suggests that these 

differences may be minimal in CHF patients.248 The sample size and the relatively few 

women in this study prevent further exploration of gender differences in relation to illness 

perceptions and depression. 

5.4.3 OTHER METHODOLOGICAL ISSUES 

Another limitation of the present study concems the choice of the CDS for 

measuring depression. Although the CDS was chosen for the assessment of depression 

because it presented advantages in terms of the type of patients studied and for its 

sensitivity for statistical purposes, a disease-specific measure of depression such as the 
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CDS precludes comparisons with normative samples and comparisons of levels between 

groups of patients with different conditions. A generic measure of depression, used as a 

second additional instrument for measuring depression, should probably be chosen for a 

similar future study. This would allow one to more specifically describe the importance of 

depression in CHF patients in comparison with other patient groups, and to further 

contribute to validation studies ofthe CDS. 

Another potential concem involves the possible biases in the use of translated 

instruments, namely the French translation of the CDS and of the FPI used in the present 

study. Validity analyses were carried out on both scales in the present data set, and the 

obtained results paralleled other validation studies. These results, together with that of the 

reliability analyses conducted for these two instruments, suggest that the French 

translations had sounds psychometric properties for use in the present study. 

5.5 METHODOLOGICAL STRENGTHS 

Despite these limitations, the present study has several strengths. First, the 

prevalence of depression was examined in a relatively large sample of outpatients with 

heart failure, it used inclusive criteria and included patients as young as 38 years of age, 

and had a very high retention rate. This provides a valuable estimate of the prevalence of 

depression in outpatients with heart failure, and contributes to the generalizability of the 

study findings. 

Second, the present study examined both the positive aspects of social support, 

characterized by Support, and the negative aspects of social support characterized as 
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Conflict. The contributions of Support and Conflict to depression and functional 

performance outcomes were explored both as a main effect, and through their moderating 

effect or association with illness perceptions. 

Third, this study examined the interrelationships between illness perceptions, social 

support, depression and functional performance using two approaches, cross-sectional, and 

longitudinal. In the cross-sectional approach, the interrelationships between the 

psychosocial and outcome variables were examined without making any assumptions about 

the temporality of the observed associations. Results suggested that all illness perceptions 

significantly contributed to the variance in depression, even after other demographic and 

clinical variables were controlled. Similarly, most illness perceptions significantly 

contributed to the variance in functional performance, even after other demographic and 

clinical variables were controlled. 

The longitudinal approach allowed examination of their interrelationships while 

controlling for the additional effect of the baseline measure ofthe outcome variables. 

Although the benefits of a longitudinal approach were limited due to the relative stability of 

depression and functional performance over the follow-up period, results showed that 

beliefs about Personal and Treatment Control significantly contributed to the variance in 

depression and functioning at follow-up, when the baseline measures were controlled. 

Moreover, because of the relative stability ofboth dependent variables, and because illness 

perceptions and social support variables were assessed at baseline only, the interpretation 

of the temporality of these relationships remained exploratory. 
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5.6 IMPLICATIONS FOR PRACTICE 

The present study has implications for the management and care for patients with 

heart failure. Results of the present study add to the evidence from prior studies and 

provide further evidence that the prevalence of depression in CHF patients is particularly 

high. 

Although there has been a growing body of literature providing evidence that 

depression is highly prevalent in CHF patients, it is associated with worse physical 

functioning 27,29 and adverse outcomes such as repeated readmissions28 and mortality,82 

many reports have criticized the fact that very few attempts have been made to address 

routine evaluation of depression screening in the CHF population.249 The need for 

improved recognition of depression in the cardiovascular population has been widely 

acknowledged. In particular, depressed individuals with suicidaI ideation should be referred 

for psychiatric consultation. 

Because CHF patients' negative beliefs about Personal Control and Treatment 

Control may be associated with increased depression and decreased functional 

performance, these topics need to be explored in encounters with patients. Eliciting 

patients' beliefs about their illness can serve to establish the basis for initiating discussions 

with patients, and for assessing patients' leaming needs. This may foster a closer 

partnership, which would increase the sense oftrust and re1iance on the nurse. However, 

patients can sometimes be hesitant to share their personal views of their illness, because 

their perceptions may be different from medical views.44 For example, patients consulting 

at the heart failure c1inic may expect to have an improvement in their symptoms and an 
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enhancement of their functioning, while the health professionals' goal may rather be 

directed at maintaining present status and limiting the progression of the symptoms. Such 

discrepancies in treatment expectations may lead to a misunderstanding of treatment 

recommendations, and to dissatisfaction with treatment outcomes. 

Finally, nursing practice encourages patients to take responsibility for many aspects 

oftheir illness. Negative beliefs about personal and treatment control may limit patients' 

self-care. 

5.7 IMPLICATIONS FOR RESEARCH 

This study provides a better understanding ofpatients' beliefs oftheir illness, and 

provides theoretical grounds for gui ding research in heart failure. Several recommendations 

for further research into the importance of illness perceptions in CHF patients are proposed. 

Further consideration should be given to Leventhal' s self-regulatory model for 

understanding patients' adjustment to CHF. According to Leventhal's self-regulatory 

model, and in the context ofheart failure, patients try to understand their illness and 

develop cognitive representations of the meaning of their illness in six areas: Identity 

(whether their symptoms are linked to heart failure), Timeline (the duration oftheir heart 

failure), Consequences (whether their heart failure will affect their them), Personal and 

Treatment Control (whether they, or the treatments can exert a certain control over their 

heart failure), and Coherence (their understanding ofheart failure). Their cognitive 

representations ofwhat heart failure is for them, or self-regulations, will in tum influence 

their emotional response, coping behaviors and health outcomes. 



The present study suggests that Leventhal's self-regulation model provides a 

valuable framework for understanding the relationships between illness perceptions and 

depression and functional performance in CHF patients. Unfortunately, few studies have 

explicitly used this framework to guide investigation of how illness perceptions may 

influence depression and other psychosocial outcomes in cardiac patients. 
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Additionallongitudinal research is needed to better c1arify the role of illness 

perceptions to depression and functioning among in patients with CHF, and establish a 

temporal relationship among the study variables. Since it has been suggested that illness 

perceptions may change with disease progression and responses to treatment, longitudinal 

studies assessing illness perceptions in patients early after the diagnosis of heart failure, 

those measuring changes in perceptions over a longer period of time and concurrent change 

in depression and functional performance, are needed. 

Leventhal's self-regulation model may also be relevant for understanding non­

adherence. According to Hom (1997),250 patients' representations of the illness in terms of 

their beliefs about the effectiveness and appropriateness of proposed treatments, will guide 

their decision to follow prescribed recommendations. A lack of understanding or 

Coherence between their views about the illness, the symptoms they experience, the 

prescribed treatments, and a discrepancy between the health professionals' 

recommendations and the patients' views oftheir illness, may lead to non-adherent 

behavior. Unfortunately, research in adherence has rarely explored patients' beliefs about 

treatment. Thus, using Leventhal's self-regulation model to explore how patients' beliefs 
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about Treatment Control relates to adherence behavior, could provide valuable insight into 

research on adherence. 

Furture research is needed on illness perceptions ofunderstudied CHF subgroups, 

particularly women and caregivers of CHF patients. Few studies compared the experience 

of men and women adjusting to CHF, and the available studies have often produced 

inconsistent results.243
,248,251 Althoug very few studies have specifically explored gender 

difference in health perceptions, sorne studies indicated that women perceive their health as 

better than the men, and have more positive meaning to their illness than men, although 

women have lower functional status. Women may have different beliefs about their illness 

and different expectations in relation to functioning, and these expectations may explain the 

observed differences in adjustment and functioning. Very few studies have explored how 

women manage their illness. Further research exploring difference between men and 

women in illness perceptions is certainly needed. 

Lastly, Leventhal' s self-regulation model may be particularly valuable for designing 

and testing interventions that would target negative beliefs. This framework had been used 

successfully to develop and test interventions in rheumatoid arthritis252 and interventions in 

cardiac rehabilitation. 134 Future randomized controlled trials of interventions to reinforce 

positive beliefs and increase support in patients with heart failure, within the framework of 

Leventhal's self-regulation model are needed. 

Psychosocial interventions aimed at changing people's cognitive representations 

may constitute an important mechanism by which psychosocial interventions may 

influence behaviour and psychological adjustment in CHF patients. In particular, the 
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present study suggests that interventions designed to enhanced patients' beliefs about 

Personal and Treatment Control and reinforce social support, may have the most potential 

to influence depression and improve functional performance either directly, or through the 

moderating effect of social support. Such interventions might include strategies that would 

held patients responsible for several aspects of their care, for example, involving patients in 

the choice oftheir treatment alternatives and lifestyle changes, and providing information 

to facilitate self-care and self-monitoring (e.g. daily weight assessment, diuretics managed 

by the patient, and recognition of exacerbation of symptoms). Providing CHF patients with 

opportunities to share their views about heart failure and treatment effectiveness, through 

group discussions or through the support of an experienced peer, may also represent an 

added opportunity to alter negative beliefs about illness. 

CONCLUSION 

The present study adds to a growing body research on the importance of concurrent 

depression in patients with CHF. It provided a valuable estimate of the prevalence of 

depression in outpatients with CHF. To the author's knowledge, this is the first study that 

examined illness perceptions in patients with heart failure from the point of view of 

Leventhal's self-regulatory model. The findings documented the interrelationships among 

illness perceptions, the positive and negative aspects of social support, and depression and 

functioning in patients with CHF. 

The longitudinal approach to analysis identified domains of illness perceptions that 

may be of particular relevance for predicting depression and functional performance in 
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patients with CHF. The independent contributions ofpatients's beliefs about personal and 

treatment control to later depression and functioning suggest that negative views about 

illness play an important role in patients adjusting to CHF. The present studyextends 

previous work that documented the importance of illness perceptions in predicting mental 

health and functioning. 

Findings of the present study suggest a number of implications for practice and 

research. Results ofthis study confirm the need for improved recognition of depression in 

patients with CHF. Further longitudinal studies are needed to better c1arify the temporality 

of the associations between illness perceptions, depression, and functioning. Studies 

addressing how patients' beliefs about treatment control relate to adherence behavior, could 

provide valuable insight into research on adherent behavior. Interventions designed to 

strengthen patients' beliefs about personal control and the effectiveness of treatment 

control, and reinforce social support, may have the potential to influence depression and 

improve functional performance in CHF patients. Overall, findings of the present study add 

to the growing evidence emphasising the importance of illness perceptions in health 

outcomes. 



190 

Reference List 

1. Adams K.F., Zannad F., Hill C. and France N. Clinical DefInition and Epidemiology of Advanced 
HeartFailure. Am Heart J 1998; 135: S204-S215 

2. Cowie M.R., Mosterd A., Wood D.A., et al. The Epidemiology of Heart Failure. European Heart 
Journal 1997; 18: 208-225. 

3. RedfIeld M.M., Jacobsen S.J., Burnett J.C., Mahoney D.W., Bailey K.R., and Rodeheffer R.J. 
Burden ofSystolic and Diastolic Ventricular Dysfunction in the Community. JAMA 289, 
194-202. 2003. 

4. Rich M.W. Epidemiology, Pathophysiology, and Etiology of Congestive Heart Failure in Older 
Adults. Journal of the American Geriatrics Society 1997; 45: 968-974. 

5. Torp-Pedersen C., Hildebrandt P., Kober L., Nielsen F.E., Jensen G., Melchior T., Joen T., Ringsdal 
V., Nielsen U, and Ege M. Improving Long-Term Survival of Patients with Acute 
Myocardial Infarction From 1977-1988 in a Region of Denmark. European Heart Journal 
16, 14-20. 1995. 

6. Murphy J.M., Laird N.M., Monson R.R., Sobol A.M. and Leighton A.H. A 40-Year Perspective on 
the Prevalence of Depression. The Stirling County Study. Arch Gen Psychiatry 2000; 57: 
209-215. 

7. Statistics Canada and Catalogue 82-003. Psychological Health: Depression. Health Reports 11(3), 
63-75. 1999. 

8. Judd L.L., Rapaport M.H., Paulus M.P., and Brown J.L. Subsyndromal Symptomatic Depression: A 
New Mood Disorder? J Clin Psychiatry 55(4 suppl), 18-28. 1994. 

9. Johnson J., Weissman M.M. and Klerman G.L. Service Utilization and Social Morbidity Associated 
WithDepressive Symptoms in the Community. JAMA 1992; 267: 1478-1483. 

10. Frasure-Smith N., Lespérance F. and Talajic M. Depression and 18-Month Prognosis After 
Myocardiallnfarction. Circulation 1995; 91: 999-1005. 

Il. Jaffe A., Froom J. and Galambos N. Minor Depression and Functional Impairment. Arch Fam Med 
1994; 3: 1081-1086. 

12. Ustun T.B. The Global Burden of Mental Disorders. American Journal of Public Health 89(9), 
1315-1318.1999. 

13. Krumholz H.M., Parent E.M., Tu N., Vaccarino V., Wang Y., Radford M.J. , and Hennen J. 
Readmission After Hospitalization for Congestive Heart Failure Among Medicare 
BenefIciaries. Arch Intern Med 157, 99-104. 1997. 



14. Schwarz KA., Elman C.S., and Ohio A. Identification of Factors Predictive of Hospital 
Readmissions for Patients with Heart Failure. Heart & Lung 32, 88-99.2003. 

15. Heart and Stroke Foundation of Canada. The Growing Burden ofHeart Disease and Stroke in 
Canada 20003. 2003. 

16. Vaccarino V., Chen Y.-T., Wang Y., Radford M.l, and K.rumholz H.M. Sex Differences in the 
Clinical Care and Outcomes of Congestive Heart Failure in the Elderly. Am Heart J 138, 
835-842. 1999. 

17. Kessler L.G., Burns BJ., Shapiro S., Tischler G.L., George L.K, Hough R.L., Bodison D., and 
Miller R.H. Psychiatric Diagnoses of Medical Service Users: Evidence from the 
Epidemiologic Catchment Area Program. Am J Public Health 77, 18-24. 1987. 

18. Allison T.G., Williams D.E., Miller T.D., Patten c.A., Bailey K.R., Squires R.W., and Gau G.T. 
Medical and Economic Costs of Psychologic Distress in Patients With Coronary Artery 
Disease. Mayo ClinProc 70, 734-742.1995. 

191 

19. Frasure-Smith N., Lesperance F., Gravel G., Masson A., Juneau M., Talajic M., and Bourassa M.G. 
Depression and Health-Care Costs during the First Year Following Myocardial Infarction. 
Journal ofPsychosornatic Research 48,471-478.2000. 

20. Connemey L, Shapiro P.A., McLaughlin J.S., Bagiella E., and Sloan R.P. Relation Between 
Depression After Coronary Artery Bypass Syrgery and 12-month Outcome: A Prospective 
Study. Lancet 358, 1766-1771. 2001. 

21. Peterson le., Charlson M.E., Williams-Russo P., Krieger K.H., Pirraglia P.A., Meyers B.S., and 
Alexopoulos G.S. New Postoperative Depressive Symptoms and Long-Term Cardiac 
Outcomes After Coronary Artery Bypass Surgery. American Journal of Geriatric 
Psychiatry 10(2), 192-198.2002. 

22. Lespérance F., Frasure-Smith N., Juneau M., and Theroux P. Depression and l-Year Prognosis in 
Unstable Angina. Arch Intem Med 160(9), 1354-1360.2000. 

23. Frasure-Smith N., Lespérance F. and Talajic M. Depression Following Myocardial Infarction. 
Impact on 6-Month Survival. JAMA 1993; 270: 1819-1825. 

24. Shiotani L, Sato H., Kinjo K, Nakatani D., Mizuno H., Ohnishi Y., Hishida E., Kijirna Y., Hori M., 
Sato H., and The Osaka Acute Coronary Insufficiency Study (OACIS) Group. Depressive 
Symptoms Predict 12-Month Prognosis in Elderly Patients with Acute Myocardial 
Infarction. Journal ofCardiovascular Risk 9, 153-160.2002. 

25. Rugulies R. Depression as a Predictor for Coronary Heart Disease. A Review and Meta-Analysis. 
American Journal of Preventive Medicine 23(1),51-61. 2002. 

26. Rosengren A., Hawken S., Ounpuu S., Sliwa K, Zubaid M., Almahmeed W.A. , Blackett KN., 
Sitthi-Amom C. , Sato H., and Yusuf S. Association of Psychosocial Risk Factors with 



192 

Risk of Acute Myocardial Infarction in Il 1119 Cases and 13 648 Controls From 52 
Countries (the INTERHEART Study): A Case-Control Study. Lancet 364, 953-962. 2004. 

27. Clarke S.P., Frasure-Smith N., Lesperance F., and Bourassa M. Psychosocial Factors as Predictors 
of Functional Status at 1 Year in Patients with Left Ventricular Dysfunction. Research in 
Nursing & Health 23,290-300.2000. 

28. Jiang W., Allen J.K., Christopher E., Kuchibhatla M., Gaulden L.H., Cuffe M.S., Blazing M.A, 
Davenport C., CaliffR.M., Krishnan K.R.R., and O'Connor C. Relationship of Depression 
to Increased Risk of Mortality and Rehospitalization in Patients With Congestive Heart 
Failure. ArchlntemMed 161,1849-1856.2001. 

29. Rumsfeld J.S., Havranek E., Masoudi F.A, Peterson E.D., Jones P., Tooley J.F., K:rumholz H.M., 
and Spertus J.A Depressive Symptoms Are the Strongest Predictors ofShort-Term 
Declines in Health Status in Patients With Heart Failure. Journal of the American College 
ofCardiology 42(10),1811-1817.2003. 

30. Thomas S.A., Friedmann E., Khatta M., Cook L.K., and Lann AL. Depression in Patients With 
Heart Failure. Physiologic Effects, Incidence, and Relation to Mortality. AAACN Clinical 
Issues 14(1), 3-12. 2003. 

31. Blazer D.G., Kessler R.C., McGonagle K.A, and Swartz M.S. The Prevalence and Distribution of 
Major Depression in a National Community Sample: The National Comorbidity Survey. 
Am J Psychiatry 151( 7), 979-986. 1994. 

32. Lewinsohn P.M., Hoberman H.M., and Rosenbaum M. A Prospective Study of Risk Factors for 
Unipolar Depression. Journal of Abnormal Psychology 97(3), 251-264. 1988. 

33. Kessler R.C., McGonagle K.A, Zhao S., Nelson C.B., Hughes M., Eshlernan S., Wittchen H-U., 
and Kendler K.S. Lifetime and 12-Month Prevalence of DSM-III-R Psychiatric Disorders 
in the United States, Resutls From the National Comorbidity Survey. Arch Gen Psychiatry 
51,8-19.1994. 

34. Sherbourne C.D., Wells K.B., Hays R.D., Rogers W., Bumam M.A, and Judd L.L. Subthreshold 
Depression and Depressive Disorder: Clinical Characteristics of General Medical and 
Mental Health Specialty Outpatients. Am J Psychiatry 151, 1777-1784. 1994. 

35. Cobbs S. Social Support as a Moderator ofLife Stress. Psychosomatic Medicine 38(5), 300-314. 
1976. 

36. Leventhal H., Nerenz D.R. and Steele D.S. Illness Representations and Coping with Health Threats. 
In: ABaum & I.E.Singer (Ed), Handbook ofPsychology and Health Vol IV. New York: 
Erlbaurn, 1984; 221. 

37. Leventhal H., Benyamini Y., Brownlee S., et al. Illness Representations: Theoretical Foundations. 
In: Petrie K.J. and Weinman J. (Eds), Perceptions of Health and Illness: CUITent Research 
and Applications. Amsterdam: Harwood Academic Publishers, 1997; 19. 



38. Scharloo M., Kaptein A.A., Weinman l, Hazes J.M.W., Willems L.N.A, Bergman W., and 
Rooijmans H.G.M. Illness Perceptions, Coping and Functioning in Patients with 
Rheumatoid Arthritis, Chronic Obstructive Pulmonary Disease and Psoriasis. Journal of 
Psychosomatic Research 44(5),573-585. 1998. 

193 

39. Murphy H., Dickens c., Creed F., and Bernstein R. Depression, Illness Perception and Coping in 
Rheumatoid Arthritis. Journal ofPsychosomatic Research 46(2), 155-164. 1999. 

40. Jopson N.M. and Moss-Morris R. The Role ofIllness Severity and Illness Representations in 
Adjusting to Multiple Sclerosis. Journal ofPsychosomatic Research 54, 503-511. 2002. 

41. Scharloo M., Kaptein AA, Weinman J., Willems L.N.A, and Rooijmans H.G.M. Physical and 
Psychological Correlates of Functioning in Patients with Chronic Obstructive Pulmonary 
Disease. Journal of Asthma 37(1), 17-29.2000. 

42. Scharloo M., Kaptein A.A., Weinman lA, Hazes J.M.W., Breedveld F.C., and Rooijmans H.G.M. 
Predicting Functional Status in Patients with Rheumatoid Arthritis. The Journal of 
Rheumatology 26(8), 1686-1693. 1999. 

43. Scharloo M., Kaptein AA, Weinman J., Bergman W., Vermeer B.J., and Rooijmans H.G.M. 
Patients' Illness Perceptions and Coping as Predictors ofFunctional Status in Psoriasis: a 1-
Year Follow-up. British Journal ofDermatology 142, 899-907. 2000. 

44. Petrie K.J., Weinman J., Sharpe M., and Buckley l Role of Patients' View of Their Illness in 
Predicting Return to Work and Functioning After Myocardial Infarction: Longitudinal 
Study. British Medical Journal 312, 1191-1194. 1996. 

45. Cooper A., Lloyd G., Weinman J., and Jackson G. Why patients Do Not Attend Cardiac 
Rehabilitation: Role ofIntentions and Illness Beliefs. Heart 82,234-236. 1999. 

46. Gump B.B., Matthews K.A, Scheier M.F., Schulz R., Bridges M.W., and Magovern G.J. Illness 
Representations According to Age and Effects on Health Behaviors Following Coronary 
Artery Bypass Graft Surgery. J Am Geriatr Soc 49(3), 284-289.2001. 

47. Braunwald N.M., Colucci W.S. and Grossman W. Clinical aspects ofheart failure; high-output 
heart failure, pulmonary edema. In: Braunwald E. (Ed), Heart disease: A textbook of 
cardiovascular medicine. Philadelphia: Saunders, 1997; 445. 

48. Johnstone D.E., Abdulla A, Arnold J.M.O., et al. Diagnosis and Management of Heart Failure. 
Can J Cardiol 1994; 10: 613-631. 

49. Chen Y-T., Vaccarino V., Willians C.S., Butler J., Berkman L.F. and Krurnholz H.M. Risk Factors 
for Heart Failure in the Elderly: A Prospective Community-Based Study. Arn J Med 1999; 
106: 605-612. 

50. Adams K.F., Sueta C.A, Gheorghiade M., O'Connor c., Schwartz T.A, Koch G.G., Uretsky B., 
Swedberg K., McKenna W., Soler-Soler l, and CaliffR.M. Gender Differences in 



194 

Survival in Advanced Heart Failure. Insights From the FIRST Study. Circulation 99, 1816-
1821. 1999. 

51. Schocken D.D., Arrieta M.I., Leaverton P.E., and Ross E.A. Prevalence and Mortality Rate of 
Congestive Heart Failure in the United States. Journal of the Arnerican College of 
Cardiology 20(2),301-306. 1992. 

52. Ho K.K.L., Anderson K.M., Kannel W.B., Grossman W., and Levy D. Survival After the Onset of 
Congestive Heart Failure in Framingham Heart Study Subjects. Circulation 88, 107-115. 
1993. 

53. McKee P.A., Castelli W.P., McNamara P.M., and Kannel W.B. The Natural History of Congestive 
Heart Failure: The Framingham Study. New England Journal of Medicine 285(26), 1441-
1446. 1971. 

54. Cowie MR, Wood DA and Coats AJ et al. Survival of Patients with a New Diagnosis ofHeart 
Failure: A Population Based Study. Heart 2000; 83: 510 

55. Senni M., Tribouilloy C.M., Rodeheffer R.J., et al. Congestive Heart Failure in the 
Community:Trands in Incidence and Survival in a 10-Y ear Period. Arch Intem Med 1999; 
159: 29-34. 

56. The CONSENSUS Trial Study Group. Effects of Enalapril on Mortality in Severe COngestive Heart 
Failure. Results of the Cooperative North Scandinavian Enalapril Survival Study. New 
England Journal of Medicine 316(23), 1429-1435. 1987. 

57. Brophy J.M., Deslauriers G. and RouleauJ.-L. Long Term Prognosis of Patients Presenting to the 
Emergency Room with Decompensated Congestive Heart Failure. Can J Cardiol 1994; 
10: 543-7. 

58. Brophy J.M., Deslauriers G., Boucher B. and Rouleau J.L. The Hospital Course and Short Term 
Prognosis of Patients Presenting to the Emergency Room With Decompensated Congestive 
Heart Failure. Can J Cardiol 1993; 9: 219-224. 

59. Adams K.F., Dunlap S.H., Sueta c.A., Clarke S.W., Patterson J.H., Blauwet M.B., Jensen L.R., 
Tomasko L., and Koch G. Relationship Between Gender, Etiology and Survival in Patients 
With Symptornatic Heart Failure . Journal of the Arnerican College ofCardiology 28, 
1781-1788.1996. 

60. Proctor E., Morrow-Howell N., Li H. and Dore P. Adequacy of Home Care and Hospital 
Readmission for Elderly Congestive Heart Failure Patients. Health Soc Work 2003; 25: 
87-94. 

61. Reiley P. and Howard E. Predicting Hospital Length Of Stay in Elderly Patients With Congestive 
Heart Failure. Nursing Economic 1995; 13: 210-216. 

62. Vinson J.M., Rich M.W., Sperry J.c. and et al. Early Readmission of Elderly Patients with 
Congestive Heart Failure. Jour Amer Ger Soc 1990; 38: 1290-1295. 



195 

63. Braunstein J.B., Anderson G.F., Gerstenblith G., Weller W., Niefeld M., Herbert R., and Wu AW. 
Noncardiac Comorbidity Increases Preventable Hospitalizations and Mortality Among 
Medicare Beneficiaries With Chronic Heart Failure. Journal of the American College of 
Cardiology 42(7), 1226-1233.2003. 

64. Chin M.H. and Goldman L. Corre1ates of Early Hospital Readmission or Death in Patients With 
Congestive Heart Failure. Am J Cardiol1997; 79: 1640-1644. 

65. Chin M.H. and Goldman L. Factors Contributing to the Hospitalization of Patients with Congestive 
Heart Failure. American Journal of Public Health 87(4),643-648. 1997. 

66. Michalsen A, Konig G., and Thirnme W. Preventable Causative Factors Leading to Hospital 
Admission With Decornpensated Heart Failure. Heart 80, 437-441. 1998. 

67. Profant J. and Dimsdale J.E. Psychosocial Factors and Congestive Heart Failure. International 
Journal of Behavioral Medicine 7(3), 236-255. 2000. 

68. Frances A, First M.B. and Pincus H.A American Psychiatric Association (Ed), Diagnostic and 
Statistical Manual of Mental Disorders. Washington, DC: American Psychiatric Press, Inc., 
1994; 194. 

69. Philipp M., Buller D.R., Schwarze H., Winter P., Maier W., and Benkert O. Differentiation 
Between Major and Minor Depression. Psychopharmacology 106, S75-S78. 1992. 

70. Robins L.N., Locke B.Z. and Regier D.A An Overview ofPsychiatric Disorders in America. In: 
New York TFP (Ed), 368. 1991; 139. 

71. Stek M.L., Gussekloo J., Beekman A.T.F., van Tilburg W., and Westendorp R.G.J. Prevalence, 
Correlates and Recognition of Depression in the Oldest Old: the Leiden 85-plus Study. 
Journal of Affective Disorders 78, 193-200. 2004. 

72. Broadhead W.E., Blazer D.G., George L.K., and Tse C.K. Depression, Disability Days, and Days 
Lost From Work in a Prospective Epidemiologie Survey. JAMA 264{19), 2524-2528. 
1990. 

73. Horwath E., Johnson J., Klerman G.L., and Weissman M.M. Depressive Syrnptorns as Relative and 
Attributable Risk Factors for First-Onset Major Depression. Arch Gen Psychiatry 49, 817-
823. 1992. 

74. Kessler R.C., Zhao S., Blazer D.G., and Swartz M. Prevalence, Correlates, and Course ofMinor 
Depression and Major Depression in the National Comorbidity Survey. Journal of Affective 
Disorders 45, 19-30. 1997. 

75. Miech R.A and Shanahan M.J. Socioeconomic Status and Depression Over the Life Course. 
Journal of Health and Social Behavior 41, 162-176.2000. 

76. Wu L.-T. and Anthony J.C. The Estirnated Rate of Depressed Mood in US Adults: Recent Evidence 
for a Peak in Later Life. Journal of Affective Disorders 60, 159-171. 2000. 



196 

77. Camey R.M., Rich M.W., Freedland K.E., et al. Major Depressive Disorder Predicts Cardiac Events 
in Patients with Coronary Artery Disease. Psychosomatic Medicine 1988; 50: 627-633. 

78. Schleifer S.J., Macari-Hinson M.M., Coyle D.A, et al. The Nature and Course of Depression 
Following Myocardial Infarction. Arch Intem Med 1989; 149: 1785-1789. 

79. Murphy J.F., Monson R.R., Laird N.M., Sobol AM. and Leighton AH. A Comparison of 
Diagnostic Interviews for Depression in the Stirling County Study. Challenges for 
Psychiatrie Epidemiology. Arch Gen Psychiatry 2000; 57: 230-236. 

80. Turvey c.L., Schultz K., Arndt S., Wallace R.B., and Herzog R. Prevalence and Correlates of 
Depressive Symtporns in a Community Sample of People Suffering from Heart Failure. 
Journal of the American Geriatrics Society 50, 2003-2008. 2002. 

81. Gottlieb S.S., Khatta M., Friedmann E., Einbinder L., Katzen S., Baker B., Marshall J., Minshall S., 
Robinson S., Fisher M.L., Potenza M., Sigler B., Baldwin c., and Thomas S.A THe 
Influence of Age, Gender, and Race on the Prevalence of Depression in Heart Failure 
Patients. Journal of the American College ofCardiology 43(9), 1542-1549.2004. 

82. Vaccarino V., Kasl S.V., Abrarnson J., and Krumholz H.M. Depressive Symptorns and Risk of 
Functional Decline and Death in Patients With Heart Failure. Journal of the American 
College ofCardiology 38, 1999-205.2001. 

83. Evans D.L., Staab J.P., Petitto J.M., Morrison M.F., Szuba M.P., Ward H.E., Wingate B., Luber P., 
and O'Reardon J.P. Depression in the Medical Setting: Biopsychological Interactions and 
Treatrnent Considerations. Journal ofClinical Psychiatry 60 (suppl 4), 40-55. 1999. 

84. Skotzko c., Krichten C., Zietowski G., Alves L., Freudenberger R., Robinson S., Fisher M., and 
Gottlieb S.S. Depression Is Common and Precludes Accurate Assessment of Functional 
Status in Elderly Patients With Congestive Heart Failure. Journal of Cardiac Failure 6(4), 
300-305.2000. 

85. Gutierrez R.C. and Davis T. Assessing Depression in Patients with Congestive Heart Failure. 
Canadian Journal ofCardiovascular Nursing 1999; 10: 29-36. 

86. Havranek E.P., Ware M.G., and Lowes B.D. Prevalence of Depression in Congestive Heart Failure. 
AmJ Cardiol84, 348-350.1999. 

87. Martensson J., Dracup K., Canary C., and Fridlund B. Living With Heart Failure: Depression and 
Quality ofLife in Patients and Spouses. Journal ofHeart and Lung Transplant 22,460-
467.2003. 

88. Murberg T.A, Bru E., Aarsland T., and Svebak S. Functional Status and Depression Among Men 
and Women With Congestive Heart Failure. Int'L.J.Psychiatry in Medicine 28(3), 273-
291. 1998. 



197 

89. Freedland K.E., Rich M.W., Skala J., Camey R.M., Davila-Roman V.G., and Jaffe A. Prevalence of 
Depression in Hospitalized Patients With Heart Failure. Psychosomatic Medicine 65, 119-
128.2003. 

90. Fulop G., Strain 1.1., and Stettin G. Congestive Heart Failure and Depression in Oider Adults: 
Clinical Course and Health Services Use 6 Months After Hospita1ization. Psychosomatics 
44(5),367-373.2003. 

91. Koenig H.G. Depression in Hospitalized Older Patients with Congestive Heart Failure. General 
Hospital Psychiatry 20,29-43. 1998. 

92. Romanelli J., Fauerbach J.A., Bush D.E., and Ziegelstein R.C. The Significance of Depression in 
Older Patients After Myocardial Infarction. Journal of the American Geriatrics Society 50, 
817-822.2002. 

93. Burvill P.W., Johnson G.A., Jarnrozik K.D., Anderson CS., Stewart-Wynne E.G., and Chakera 
T.M. Prevalence of Depression After Stroke: THe Perth Community Stroke Study. British 
Journal ofPsychiatry 166,320-327. 1995. 

94. Dam H. Depression in Stroke Patients 7 Years Following Stroke. Acta Psychiatr Scand 103, 287-
293.2001. 

95. House A., Dennis M., Mogridge L., Warlow C., Hawton K., and Jones L. Mood Disorders in the 
Year After First Stroke. British Journal ofPsychiatry 158, 83-92. 1991. 

96. Kim J.S. and Choi-Kwon S. Poststroke Depression and Emotional Incontinence. Neurology 54, 
1805-1810.2000. 

97. Sharpe M., Hawton K., Seagroatt V., Barnford J., House A., Molyneux A. , Sandercock P., and 
Warlow C. Depressive Disorders in Long-Term Survivors ofStroke. Associations with 
Demographic and Social Factors, Functional Status, and Brain Lesion Volume. British 
Journal ofPsychiatry 164, 380-386. 1994. 

98. Morris P.L.P., Robinson R.G., and Raphael B. Prevalence and Course of Depressive Disorders in 
Hospitalized Stroke Patients. Int'L.J.Psychiatry in Medicine 20(4), 349-364. 1990. 

99. Robinson R.G., Bolduc P.L., and Price T.R. Two-Year Longitudinal Study ofPoststroke Mood 
Disorders: Diagnosis and Outcome at One and Two Years. Stroke 18, 837-843. 1987. 

100. Robinson R.G. and Price T.R. Post-Stroke Depressive Disorders: A Follow-Up Study of 103 
Patients. Stroke 13(5),635-641. 1982. 

101. Whyte E.M. and Mulsant B.H. Post Stroke Depression: Epiderniology, Pathophysiology, Biological 
Treatrnent. Biol Psychiatry 52, 253-264. 2002. 

102. Phojasvaara T., Leppavuori A., Siira 1., Vataja R., Kaste M., and Erkinjuntti T. Frequency And 
Clinical Determinants ofPoststroke Depression. Stroke 29, 2311-2317. 1998. 



103. Ng K.C. and Straughan P.T. A Study ofPost-Stroke Depression in a Rehabilitative Center. Acta 
Psychiatr Scand 92, 75-79. 1995. 

198 

104. Sinyor D., Amato P., Kaloupek D.G., Becker R., Goldenberg M., and Coopersmith H. Post-Stroke 
Depression: Relationships to Functional Impairment, Coping Strategies, and Rehabilitation 
Outcome. Stroke 17(6), 1102-1107. 1986. 

105. Creed F., Murphy S., and Jayson M.V. Measurement ofPsychiatric Disorder in Rheumatoid 
Arthritis. Journal ofPsychosomatic Research 34(1), 79-87. 1990. 

106. El-MiedanyY.M. and El Rasheed A.H. Is Anxiety a More Common Disorder Than Depression in 
Rheumatoid Arthritis? Joint Bone Spine 69, 300-306. 2002. 

107. Katz P.P. and Yelin E.H. Prevalence and Correlates of Depressive Symptoms Among Persons with 
Reumatoid Arthritis. Journal of Rheumatology 20, 790-796. 1993. 

108. Murphy S., Creed F., and J ayson M.1. V. Psychiatric Disorder and Illness Behaviour in Rheumatoid 
Arthritis. British Journal ofRheumatology 27, 357-363. 1988. 

109. Pincus T., Griffith J., Pearce S., and Isenberg D. Prevalence ofSelf-Reported Depression in Patients 
with Rheumatoid Arthritis. British Journal ofRheumatology 35, 879-883. 1996. 

110. Hawley D.J. and Wolfe F. Depression is not More Common in Rheumatoid Arthritis: A lO-Year 
Longitudinal Study of 6,153 Patients with Rheumatoid Arthritis. Journal of Rheumatology 
20,2025-2031.1993. 

111. Frank R.G., Beck NJ., Parker J.C., Kashani J.H., Elliott T.R., Haut A.E., Smith E., Atwood C., 
Brownlee-Duffeck M., and Kay D.R. Depression in Rheumatoid Arthritis. Journal of 
Rheumatology 15, 920-925. 1988. 

112. Lloyd-Williams M. and Friedman T. Depression in Palliative Care Patients. A Prospective Study. 
European Journal of Cancer 10,270-274.2001. 

113. Razavi D., Delvaux N., Farvacques C., and Robaye E. Screening for Adjustment Disorders and 
Major Depressive Disorders in Cancer In-Patients. British Journal ofPsychiatry 156, 79-
83.1990. 

114. Berard R.M.F., Boermeester F., and Viljoen G. Depressive Disorders in an Out-Patient Oncology 
Setting: Prevalence, Assessment, and Management. Psycho-Oncology 7, 112-120. 1998. 

115. Brown K.W., Levy A.R., Rosberger Z., and Edgar L. Psychological Distress and Cancer Survival: 
A Follow-Up 10 Years After Diagnosis. Psychosomatic Medicine 65,636-643.2003. 

116. Kissane D.W., Clarke D.M., lkin J., Bloch S., Smith G.C., Vitetta L., and McKenzie D.P. 
Psychological Morbidity and Quality ofLife in Australian Women with Early-Stage Breast 
Cancer: A Cross-Sectional Survey. Journal of Australia 169, 192-196. 1998. 



199 

117. Pascoe S., Edelman S., and Kidman A. Prevalence ofPsychological Distress and Use of Support 
Services by Cancer Patients at Sydney Hospitals. Australian and New Zealand Journal of 
Psychiatry 34, 785-791. 2000. 

118. Dean C. Psychiatric Morbidity Following Mastectomy: Preoperative Predictors and Types ofI1lness. 
Journal ofPsychosornatic Research 31(3), 385-392. 1987. 

119. Ward H.E., Tueth M., and Sheps D. Depression and Cardiovascular Disease. CUITent Opinion in 
Psychiatry 16, 221-225. 2003. 

120. Welin C., Lappas G., and Wilhelmsen L. Independent Importance of Psychosocial Factors for 
Prognosis after Myocardial Infarction. Journal ofIntemal Medicine 247, 629-639. 2000. 

121. Hemingway H. and Marmot M. Psychosocial Factors in the Aetiology and Prognosis of Coronary 
Heart Disease: Systernatic Review of Prospective Cohort Studies. British Medical Journal 
1999;318: 1460-1470. 

122. Rozanski A., Blumenthal J.A. and Kaplan 1. Impact ofPsychological Factors on the Pathogenesis of 
Cardiovascular Disease and Implications for Therapy. Circulation 1999; 99: 2192-2217. 

123. Musselman D.L., Evans D.L. and NemeroffC.B. The Re1ationship of Depression to Cardiovascular 
Disease. Epidemiology, Biology, and Treatrnent. Arch Gen Psychiatry 1998; 55: 580-
592. 

124. Glassman A.H. and Shapiro P.A. Depression and the Course of Coronary Artery Disease. Am J 
Psychiatry 155(1),4-11. 1998. 

125. Murberg T.A., Bru E., Svebak S., Tveteras R., and Aarsland T. Depressed Mood and Subjective 
Health Symptorns as Predictors of Mortality in Patients with Congestive Heart Failure: A 
Two-Years Follow-up Study. Int'L.J.Psychiatry in Medicine 29(3),311-326. 1999. 

126. Williams S.A., Kasl S.V., Heiat A., Abramson J.L., Krurnholz H.M., and Vaccarino V. Depression 
and Risk of Heart Failure Among the Elderly: A Prospective Community-Based Study. 
Psychosornatic Medicine 64, 6-12. 2002. 

127. Checkley S. The Neuroendocrino10gy of Depression and Chronic Stress. British Medical Bulletin 
52(3),597-617. 1996. 

128. Zeiss A.M., Lewinsohn P.M., Rohde P., and See1ey J.R. Relationship ofPhysical Disease and 
Functional Impairrnent to Depression in Older People. Psychology and Aging Il (4), 572-
581. 1996. 

129. Weinman J. and Petrie K.1. Illness Perceptions: A New Paradigm for Psychosornatics? Journal of 
Psychosornatic Research 42(2), 113-116. 1997. 

130. Moss-Morris R., Weinman 1., Petrie K.J., Home R., Cameron L.D., and Buick D. The Revised 
Illness Perception Questionnaire (IPQ-R). Psychology & Health 17(1), 1-16. 2002. 



200 

131. Moss-Morris R. and Chalder T. Illness Perceptions and Levels of Disability in Patients with 
Chronic Fatique Syndrome and Rheumatoid Arthritis. Journal ofPsychosomatic Research 
55, 305-308. 2003. 

132. Weinman J., Petrie K.J., and Moss-Morris R. The Illness Perception Questionnaire: A New Method 
for Assessing the Cognitive Representation if Illness. Psychology and Health Il, 431-445. 
1996. 

13 3. Moser D.K. and Dracup K. Psychosocial Recovery From a Cardiac Event: The Influence of 
Perceived Control. Heart & Lung 24,273-280. 1995. 

134. Petrie K.J., Cameron L.D., Ellis C.J., Buick D., and Weinman J. Changing Illness Perceptions After 
MyocardialInfarction: An Early Intervention Randomized Controlled Trial. Psychosomatic 
Medicine 64, 580-586. 2002. 

135. Dracup K., Westlake C., Erickson V.S., Moser D., Caldwell M.L., and Hamilton M.A. Perceived 
Control Reduces Emotional Stress In Patients With Heart Failure. Journal of Heart and 
Lung Transplant 22,90-93.2003. 

136. Leidy N.K. Functional Status and the Forward Progress ofMerry-Go-Rounds: Toward a Coherent 
Analytical Framework. Nursing Research 43(4), 196-202. 1994. 

137. Guyatt G.H., Thompson P.J., Berrnan L.B., Sullivan M.J., Townsend M., Jones N.L., and Pugsley 
S.O. How Should We Measure Function in Patients With Chronic Heart and Lung Disease? 
JChronDis38(6), 517-524.1985 

138. Hawthorne M.H. and Hixon M.E. Functional Status, Mood Disturbance and Quality of Life in 
Patients with Heart Failure. Progress in Cardiovascular Nursing 9(1), 22-32. 1994. 

139. Wells K.B., Stewart A., Hays R.D., BurnamM.A., Rogers W., Daniels M. ,Berry S., Greenfield S., 
and Ware J. The Functioning and Well-Being of Depressed Patients: Results From the 
Medical outcomes Study. JAMA 262(7),914-919. 1989. 

140. Penninx B.W.J.H., Leveille S., Ferrucci L., van Eijk J.Th.M., and Guralnik J.M. Exploring the 
Effect of Depression on Physical Disability: Longitudinal Evidence From the Established 
Populations for Epidemiologic Studies of the ELderly. American Journal of Public Health 
89(9), 1346-1352. 1999. 

141. Callahan C.M., Wolinsky F.D., Stump T.B., Nienaber N.A., Hui S.L., and Tierney W.M. Mortality, 
Symptorns, and Functional Impairment in Late-Life Depression. Journal of General InternaI 
Medicine l3, 746-752.1998. 

142. Dunham N.C. and Sager M.A. Functional Status, Symptorns of Depression, and the Outcomes of 
Hospitalization in Community-Dwelling ELderly Patients. Archives of Family Medicine 3, 
676-681. 1994. 



143. Koenig H.G. and George L.K. Depression and Physical Disability Outcomes in Depressed 
Medically III Hospitalized OIder Adults. American Journal of Geriatric Psychiatry 6(3), 
230-247. 1998. 

144. MacNeill S.E. and Lichtenberg P.A. Predictors for Functional Outcome in Older Rehabilitation 
Patients. Rehabilitation Psychology 43(3), 246-257. 1998. 

201 

145. Nanna M.l, Lichtenberg P.A., Buda-Abela M., and Barth J.T. The Role of Cognition and 
Depression in Predicting Functional Outcome in Geriatric Medical Rehabilitatjon Patients. 
The Journal of Applied Gerontology 16(1), 120-132. 1997. 

146. Steffens D.C., O'Connor C.M., Jiang W.J., Pieper C.F., Kuchibhatla M.N., Arias R.M., LookA., 
Davenport C., Gonzalez M.B., and Krishnan K.R.R. The Effect of Major Depression on 
Functional Status in Patients with Coronary Artery Disease. J Am Geriatr Soc 47, 319-
322. 1999. 

147. Sullivan M.D., LaCroix A.Z., Baum c., Grothaus L.C., and Katon W. Functional Status in 
Coronary Artery Disease: A One-Y ear Prospective Study of the Role of Anxiety and 
Depression. AmJ Med 103, 348-356. 1997. 

148. Sullivan M.D., LaCroix A.Z., Spertus J.A., and Hecht J. Five-Year Prospective Study of the Effects 
of Anxiety and Depression in Patients With Coronary Artery Disease. Am J Cardiol 86, 
1135-1138.2000. 

149. Spertus lA., McDonell M., Woodman c.L., and Fihn S.D. Association Between Depression and 
Worse Disease-Specific Functional Status in Outpatients with Coronary Artery Disease. 
Am Heart J 140,105-110.2000. 

150. Stewart A.L., Greenfield S., Hays R., Wells K., Rogers W., Berry S.D. , McGlynn E.A., and Ware 
J.E. Functional Status and Well-Being of Patients With Chronic Conditions. Results From 
the Medical Outcomes Study. JAMA 262(7),907-913. 1989. 

151. Dracup K., Walden J.A., Stevenson L.W., and Brecht M.-L. Quality of Life in Patients with 
Advanced Heart Failure. Journal of Heart and Lung Transplant Il, 273-279. 1992. 

152. Friedman M.M. Older Adults' Symptoms and Their Duration Before Hospitalization for Heart 
Failure. Heart & Lung 26, 169-176. 1997. 

153. Hobbs F.D.R., Kenkre J.E., Roalfe A.K., Davis R.c., Hare R., and Davies M.K. Impact of Heart 
Failure and Left Ventricular Systolic Dysfunction on Quality of Life. A Cross-Sectional 
Study Comparing Common Chronic Cardiac and Medical Disorders and a Representative 
Adult Population. European Heart Journal 23(23), 1867-1876.2002. 

154. Friedman M.M. and Griffm lQ. Relationship ofPhysical Symptoms and Physical Functioning to 
Depression in Patients with Heart Failure. Heart & Lung 30(2), 98-104. 2001. 



202 

155. Carels R.A. The Association Between Disease Severity, Functiona1 Status, Depression and Daily 
Quality of Life in Congestive Heart Failure Patients. Quality of Life Research 13,63-72. 
2004. 

156. Mookadam F. and Arthur H.M. Social Support and Its Relationship to Morbidity and Mortality 
After Acute Myocaridal Infarction. Arch Intem Med 2004; 164: 1514-1518. 

157. Tilden V.P. and Galyen R.D. Cost and Conflict. The Darker Side of Social Support. Western 
Journal ofNursing Research 9(1),9-18. 1987. 

158. Pagel M.D., Erdly W.W., and Becker J. Social Netwroks: We get by with (and in spite of) a little 
help from our friends. Journal of Personality and Social Psycho10gy 53(793), 804. 1987. 

159. Barefoot J.C., Burg M.M., Camey R.M., Comell C.E., Czajkowski S.M., Freedland K.E., Hosking 
J.D., Khatri P., Pitula C.R., and Sheps D. Aspects of Social Support Associated With 
Depression at Hospitalization and Follow-up Assessment Among Cardiac Patients. Journal 
of Cardiopulmonary Rehabilitation 23, 404-412. 2003. 

160. Coyne J.e. and Downey G. Social Factors and Psychopathology: Stress, Social Support, and Coping 
Processes. Annual Review ofPsychology 42,401-425. 1991 

161. Holahan C.J., Holahan C.K., Moos R.H., and Brennan P.L. Social Context, Coping Strategies, and 
Depressive Symtpoms: An Expanded Model With Cardiac Patients. JournalofPersonality 
and Social Psychology 72(4),918-928. 1997. 

162. Hagerty B.M. and Williams R.A. TThe Effects of Sence ofBelonging, Social Support, Conflict, and 
Loneliness on Depression. Nursing Research 48(3),215-219. 1999. 

163. Goodwin S.S. The Marital Relationship and Health In Women With Chromc Fatigue and Immune 
Dysfunction Syndrome: Views ofWives and Husbands. Nursing Research 46(3), 138-146. 
1997. 

164. Schroevers M.J., Ranchor A.V., and Sanderman R. The Role of Social Support and Self-Esteem in 
the Presence and Course of Depressive Syrnptoms: A Comparison of Cancer Patients and 
Individuals From the General Population. Social Science and Medicine 57, 375-385. 
2003. 

165. Lévesque L., Cossette S., and Lachance L. Predictors of the Psychological Well-Being ofPrirnary 
Caregivers: Living With a Demented Relative: A 1-Yeart Follow-Up Study. Journal of 
Applied Gerontology 17(2), 240-258. 1998. 

166. Cohen S. and Wills T.A. Stress, Social Support, and the Buffering Hypothesis. Psychol Bull 1985; 
98: 310-357. 

167. Cohen S. and Hoberman H.M. Positive Events and Social Supports as Buffers of Life Change 
Stress. Journal of Applied Social Psychology 13(2), 99-125. 1983. 



203 

168. Kessler R.C. and Essex M. Marital Status and Depression. The Importance of Coping Resources. 
Social Forces 61(2),484-507. 1982. 

169. Shen B.-J., McCreary c.P., and Myers H.F. Independent and Mediated Contributions ofPersonality, 
Coping, Social Support, and Depressive Symptoms to Physical Functioning Outcome 
Among Patients in Cardiac Rehabilitation. Journal of Behavioral Medicine 27(1), 39-62. 
2004. 

170. Bunker S.l, Colquhoun D.M., Esler M.D., Hiclde I.B., Hunt D., Jelinek V.M., Oldenburg B.F., 
Peach H.G., Ruth D., Tennant C.C., and Tonkin AM. "Stress" and Coronary Heart 
Disease: Psychosocial Risk Factors. National Heart Foundation of Australia Position 
Statement Update. Medical Journal of Australia 178, 272-276. 2003. 

171. Tennant C. Life Stress, Social Support and Coronary Heart Disease. Australian and New Zealand 
Journal ofPsychiatry 33,636-641. 1999. 

172. Frasure-Smith N. and Lespérance F. Coronary Artery Disease, Depression and Social Support: Only 
the Beginning. European Heart Journal 21, 1043-1045.2000. 

173. Mendes de Leon C.F. Depression and Social Support in Recovery From Myocardial Infarction: 
Confounding and Confusion. Psychosomatic Medicine 61, 738-739. 1999. 

174. Strike P.c. and Steptoe A Psychosocial Factors in the Development ofCoronary Artery Disease. 
Progress in Cardiovascular Diseases 46(4), 337-347.2004. 

175. Taylor C.B. Social Support for Patients After Myocardial Infarction. Journal of Cardiopulmonary 
Rehabilitation 23,413-414.2003. 

176. Pedersen S.S., Middel B., and Larsen M.L. The Role ofPersonality Variables and Social Support in 
Distress and Perceived Health in Patients Following Myocardial Infarction. Journal of 
Psychosomatic Research 53, 1171-1175.2001. 

177. Berkman L.F., Leo-Summers L. and Horwitz R.I. Emotional Support and Survival After Myocardial 
Infarction: A Prospective, Population-Based Study of the Elderly. Annals ofIntemal 
Medicine 1992; 117: 1003-1009. 

178. Case A.B., Moss AJ., Case N., McDermott M. and Eberly S. Living Alone After Myocardial 
Infarction: ImpactonPrognosis. JAMA 1992; 267: 515-519. 

179. Williams R.B., Barefoot lC., CaliffR.M., et al. Prognostic Importance of Social and Economic 
Resources Among Medically Treated Patients With Angiographically Documented 
Coronary Artery Disease. JAMA 1992; 267: 520-524. 

180. Brurnmett B.H., Babyak MA, Barefoot J.c., et al. Social Support and Hostility as Predictors of 
Depressive Symptoms in Cardiac Patients One Month After Hospitalization: A Prospective 
Study. Psychosomatic Medicine 1998; 60: 707-713. 



181. Brummett B.H., Barefoot J., Siegler I.C., and Steffens D.C. Relation of Subjective and Received 
Social Support to Clinical and Self-Report Assessments of Depressive Symptoms in an 
Elderly Population. Journal of Affective Disorders 61, 41-50.2000. 

204 

182. Oxrnan T .E. and Hull J. G. Social Support, Depression, and Activities of Daily Living in OIder Heart 
Surgery Patients. J Gerontol 52B, 1-14. 1997. 

183. Frasure-Srnith N., Lespérance F., Gravel G., MassonA., Juneau M., Talajic M., and Bourassa M.G. 
Social Support, Depression, and Mortality During the First Year After Myocardial 
Infarction. Circulation 101(16), 1919-1924.2000. 

184. Moser D. and Worster P. Effect of Psychosocial Factors on Physiologic Outcomes in Patients with 
Heart Failure. The Journal ofCardiovasvular Nursing 14(4), 106-115.2000. 

185. Krumholz H.M., Butler J., Miller l, et al. Prognostic Importance of Emotional Support for Elderly 
Patients Hospitalized With Heart Failure. Circulation 1998; 97: 958-964. 

186. Murberg T.A. and Bru E. Social Relationships and Mortality in Patients With Congestive Heart 
Failure. Journal ofPsychosomatic Research 51,521-527.2001. 

187. Hare D.L. and Davis C.R. Cardiac Depression Scale: Validation ofa New Depression Scale for 
Cardiac Patients. Journal ofPsychosomatic Research 40(4),379-386.1996. 

188. Tilden V.P., Nelson C.A., and May B.A. The IPR Inventory: Development And Psychometric 
Characteristics. Nursing Research 39(6),337-343. 1990 

189. Beck A.T., Ward C.H., Mendelson M., Mock J. and Erbaugh J. An Inventory For Measuring 
Depression. Arch Gen Psychiatry 1961; 4: 561-571. 

190. Birks Y., Roebuck A., and Thompson D.R. A Validation Study of the Cardiac Depression Scale 
(CDS) in a UK Population. British Journal of Health Psychology 9, 15-24.2004. 

191. Robichaud-Ekstrand S., Haccoun R.R., and Millette D. Une methode pour faire valider la traduction 
d'un questionnaire. Canadian Journal ofNursing Research 26(3), 77-87. 1994. 

192. Leidy N.K. and Haase J.E. Functional Performance in People with Chronic Obstructive Pulmonary 
Disease: A Qualitative Analysis. Advances in Nursing Science 18(3), 77-89. 1996. 

193. Leidy N.K. and Knebel A. In Search ofParsimony: Reliability and Validity of the Functional 
Performance Inventory Short-Form (FPI-SF). European Respiratory Society 1999; Annual 
Congress, Madrid Spain. 

194. Leidy N.K. and Larson J.L. Keeping It Simple: Reliability and Validity ofa 12-item Measure of 
Functional Performance. American Journal ofRespiratory and Critical Care Medicine 
2000; 161: A892 

195. Leidy N .K. State of the Science: Functional Performance in People with Chronic Obstructive 
Pulmonary Disease. IMAGE: Journal ofNursing Scholarship 27(1),23-34. 1995. 



196. Leidy N.K. Psychometric Properties of the Functional Performance Inventory in Patients With 
Chronic Obstructive Pulmonary Disease. Nursing Research 48(1),20-28. 1999. 

197. Jette AM. and Cleary P.D. Functional Disability Assessment. Physical Therapy 67(12), 1854-
1859. 1987. 

198. Hlatky M.A., Boineau R.E., Higginbotham M.B., Lee K.L., Mark D.B., CaliffR.M., Cobb F.R., 
and Pryor D.B. A BriefSelf-Administered Questionnaire to Determine Functional 
Capacity. The Duke Activity Status Index. Am J Cardiol 64, 651-654. 1989. 

205 

199. Mayou R., Blackwood R., Bryant B., and Garnham J. Cardiac Failure: Symptoms and Functional 
Status. Journal ofPsychosornatic Research 35(4/5),399-407. 1991. 

200. Watson D., Clark L.A., and Tellegen A Development and Validation of a BriefMeasure of Positive 
and Negative Affect: The PANAS Scales. Journal ofPersonality and Social Psychology 54, 
1063-1070. 1988. 

201. Bergner M., Bobbitt R.A, Carter W.B., and Gilson B.S. The Sickness Impact Profile" Validation of 
a Health Status Measure. Medical Care 19, 787-805. 1981. 

202. Chalder T., Berelowitz G., Pawlikowska T., et al. Development of Fatigue Scale. Journal of 
Psychosornatic Research 1993; 37: 147-153. 

203. Lévesque L., Cossette S., and Lachance L. Predictors of the Psychological Well-Being ofPrirnary 
Caregivers Living With a Demented Relative: A l-Year Follow-Up Study. Journal of 
Applied Gerontology 17(2), 240-258. 1998. 

204. Tilden V.P., Nelson C.A, and May B.A Use of Qualitative Methods to Enhance Content Validity. 
Nursing Research 39(3), 172-175. 1990. 

205. Goldrnan L., Hashirnoto B., Cook E.F., and Loscalzo A Comparative Reproducibility and Validity 
of Systems for Assessing Cardiovascular Functional Class: Advantages of a New Specific 
Activity Scale. Circulation 64(6), 1227-1234. 1981. 

206. Goldrnan L., Cook B.F., Mitchell N., Flatley M., Shemam H., and Cohn P.F. Pitfalls in the SeriaI 
Assessment of Cardiac Functional Status. J Chron Dis 35, 763-771. 1982. 

207. Charlson M.E., Pompei P., Ales K.L., and MacKenzie C.R. A New Method ofClassifying 
Prognostic Comorbidity in Longitudinal Studies: Development and Validation. J Chron Dis 
40(5),373-383. 1987. 

208. Charlson M., Szatrowski T.P., Peterson l, and Gold J. Validation of a Combined Comorbidity 
Index. J Clin EpidemioI47(1l), 1245-1251. 1994. 

209. Aaronson K.D., Schwartz J.S., Chen T-M., Wong K.-L., Goin J.E., and Mancini D.M. 
Development and Prospective Validation of a Clinical Index to Predict Survival in 
Ambulatory Patients Referred for Cardiac Transplant Evaluation. Circulation 95, 2660-
2667. 1997. 



210. Nunnally J.c.Jr. Psychometric theory. New York: 1978. 

211. Streiner D.L. and Norman G.R. Health Measurement Scales. A Practical Guide to their 
Development and Use. 2003. 

212. Gross Portney L. and Watkins M.P. Foundations ofClinical Research. Applications to Practice. 
Upper Saddle River, New Jersey: 2000. 

213. Wolfe F. and Hawley DJ. The Relationship Between Clinical Activity and Depression in 
Rheurnatoid Arthritis. Journal ofRheurnatology 20,2032-2037. 1993. 

214. Collie A., Darby D.G., Falleti M.G., Silbert B.S., and MaruffP. Determining the Extent of 
Cognitive Change After Coronary Surgery: A Review of Statistical Procedures. Ann 
Thorac Surg 73, 2005-2011. 2002. 

206 

215. Jacobson N.S. and Truax P. Clinical Significance: A Statistical Approach to Defining Meaningful 
Change in Psychotherapy Research. Journal of Consulting and Clinical Psychology 59(1), 
12-19. 1991. 

216. Maassen G.H. Principles ofDefming Reliable Change Indices. Journal ofClinical and Experimental 
Neuropsychology 22(5),622-632.2000. 

217. Corey-Lisle P.K., Nash R., Stang P., and Swindle R. Response, Partial Response, and Nomesponse 
in Prirnary Care Treatrnent of Depression. Archives ofIntemal Medicine 164, 1197-1204. 
2004. 

218. Maassen G.H. The Umeliable Change ofReliable Change Indices. Behaviour Research and Therapy 
39,495-498.2001. 

219. Speer D.C. What is the ROle ofTwo-Wave Designs in Clinical Research? Comment on Hageman 
and Arrindell. Behaviour Research and Therapy 37, 1203-1210. 1999. 

220. Cronbach LJ. and Furby L. How We Should Measure "Change" or Should We? Psychological 
Bulletin 74(1),68-80.1970. 

221. Hageman W.J.J.M. and Arrindell W.A. Establishing Clinically Significant Change: Increment of 
Precision and the Distinction Between Individual and Group Level of Analysis. Behaviour 
Research and Therapy 37, 1169-1193. 1999. 

222. Hsu L.M. A Comparison of Three Methods ofIdentifying Reliable and Clinically Significant Client 
Changes: Commentary on Hageman and Arrindell. Behaviour Research and Therapy 
37(1195), 1202. 1999. 

223. Heaton R.K., Temkin N., Dikmen S., Avitable N., Taylor M.J., Marcotte T.D., and Grant 1. 
Detecting Change: A Comparison ofThree Neuropsychological Methods, Using Normal 
and Clinical Samples. Archives ofClinical Neuropsychology 16, 75-91. 2001. 



207 

224. Greenland S. Mode1ing and Variable Selection in Epidemiologic Analysis. Am J Public Health 79, 
340-349. 1989. 

225. Greenland S. and Neutra R. Control ofConfounding in the Assessment of Medical Technology. 
International Journal of Epidemiology 1980; 9: 361-367. 

226. Dales L.G. and Ury H.K. An Improper Use of Statistical Significance Testing in Studying 
Covariables. International Journal of Epidemiology 1978; 7: 373-375. 

227. Babyak M.A. What You See May Not Be What You Get: A Brief, Nonteclmical Introduction to 
Overfitting in Regression-Type Models. Psychosomatic Medicine 2004; 66: 411-421. 

228. Leventhal E.A. and Crouch M. Are There Differences in Perceptions of Illness Across the 
Lifespan? In: Petrie K.l and Weinman J. (Eds), Perceptions of Health and Illness. Current 
Research and Applications. Amsterdam: Harwood Academic Publishers, 1997; 77. 

229. Kleinbaum D.G., Kupper 1.L. and Muller K.E. Applied Regression Analysis and Other 
Multivariable Methods. Belmont, California: 1988. 

230. Cohen J. Statistical Power Analysis for the Behavioral Sciences. Lawrence Erlbaum Associates, 
Inc., Publishers, New Jersey, 1977. 

231. O'Connor G.T., Plume S.K., Olmstead E.M., Coffm L.H., Morton J.R., Maloney C.T., Nowicki 
E.R., Levy D.G., Tryzelaar lF., Hernandez F., Adrian L., Casey K.J., Bundy D., Soule 
D.N., Marrin c., Nugent W.c., Charlesworth D.C., Clough R., Katz S., Leavitt B.J., and 
Wennberg lE. Multivariate Prediction ofIn-Hospital Mortality Associated With Coronary 
Artery Bypass Graft Surgery. Circulation 85,2110-2118. 1992. 

232. Leidy N.K. and Knebel A. Clinical Validation of the Functional Performance Inventory in Patients 
with Chronic Obstructive Pulmonary Disease. Respiratory Care 44(8), 932-939. 1999. 

233. Robins L.N. The Diagnostic Interview Schedule. In: Eaton W.W. and Kessler 1.G. (Eds), 
Epidemiologic Field Methods in Psychiatry. Academic Press Inc., 1985; 143. 

234. Spitzer R.L., Williams J.B.W., Gibbon M., and First M.B. The Structured Clinical Interview for 
DSM-III-R (SCID). 1: History, Rationale, and Description. Arch Gen Psychiatry 49,624-
629. 1992. 

235. Beck A.T., Steer R.A. and Brown G.K. BDI-II Manual. San Antonio: 1996. 

236. Yesavage J.A., Brink T.L., Rose T.L., Lum O., Huang V., Adey M., and Leirer V.O. Deve10pment 
and Validation of a Geriatric Depression Screening Scale: a Prelirninary Report. Journal of 
Psychiatry Research 17, 37-49. 1983. 

237. Lwanga S.K. and Lemeshow S. Sample Size Determination in Health Studies. Geneva: 1991. 

238. Daly LE and Bourke Geoffrey J. Interpretation and Uses of Medical Statistics. Osney Mead, 
Oxford, London: 2000. 



208 

239. Sharpe L, Sensky T., and Allard S. The Course of Depression in Recent Onset Rheurnatoid 
Arthritis. The Predictive Role of Disability, Illness Perceptions, Pain and Coping. Journal 
ofPsychosomatic Research 51, 713-719. 2001. 

240. Maeland J.G. and Havik O.E. Psychological Predictors for Return to Work After a Myocardial 
Infarction. Journal ofPsychosomatic Research 31(4),471-481. 1987. 

241. Home R. and Weinman J. Patients' Beliefs About Prescribed Medicines and Their Role in 
Adherence to Treatment in Chronic Physical Illness. Journal ofPsychosomatic Research 
47(6),555-567.1999. 

242. Sacks C.R., Peterson R.A., and Kimmel P.L. Perception ofllnesss and Depression in Chronic Renal 
Disease. American Journal of Kidney Diseases 15(1),31-39. 1990. 

243. Phillips Bute B., Mathiew l, Blumenthal J.A, Welsh-Bohmer K., White W.D., Mark D., Landolfo 
K., and Newman M.F. Female Gender Is Associated With Irnpaired Quality ofLife 1 Year 
After Coronary Bypass Surgery. Psychosomatic Medicine 65,944-951. 2003. 

244. Emery C.F., Frid D.l, Engebretson T.O., et al. Gender Differences in Quality of Life Among 
Cardiac Patients. Psychosomatic Medicine 2004; 66: 190-197. 

245. Smith T.W., Christensen Al, Peck J.R. and Ward J. Cognitive Distortion, Helplessness and 
Depressed Mood in Rheurnatoid Arthritis: A Four Year Longitudinal Study. Health 
Psychology 1994; 13: 213-217. 

246. Bennett S.l, PressIer M.L., Hays L., Firestine L.A and Huster G.A Psychosocial Variables and 
Hospitalization in Persons with Chronic Heart Failure. Progress in Cardiovascular Nursing 
1997; 12: 4-11. 

247. Lett H.S., Blumenthal J.A, Babyak M.A, et al. Depression as a Risk Factor for Coronary Artery 
Disease: Evidence, Mechanisms, and Treatment. Psychosomatic Medicine 2004; 66: 305-
315. 

248. Riegel B., Moser D.K., Carlson B., et al. Gender Differences in Quality of Life Are Minimal in 
Patients With Heart Failure. Journal of Cardiac Failure 2003; 9: 42-48. 

249. Rurnsfeld lS. and Ho P.M. Depression and Cardiovascular Disease. Circulation 2005; 111: 250-
253. 

250. Home R. Representations of Medication and Treatment: Advances in Theory and Measurement. In: 
Petrie K.J. and Weinrnan lA (Eds), Perceptions of Hea1th and Illness. CUITent Research 
and Applications. Amsterdam, Netherlands: Harwood Academic Publichers, 1997; 155. 

251. Riedinger M.S., Dracup K.A, Brecht M.-L., Padilla G., Sama L., and Ganz P.A Quality of Life in 
Patients with Heart Failure: Do Gender Differences Exist? Heart & Lung 30(2), 105-116. 
2001. 



209 

252. Pimm T.J. and Weinman J. Applying Leventhal's Self Regulation Model to Adaptation and 
Intervention in Rheumatic Disease. Clinical Psychology and Psychotherapy 1998; 5: 75 



APPENDIX A Prevalence of Depression in Patients with Stroke, Rheumatoid Arthritis and Cancer 

A-l Studies of Deoression in Patients with Stroke 

Author Sample Sex MlF Mean Age Screening % Depressed 
size Range Tools 

In-hospita1: 25% major dep. 
Astrom & al. 1993 80 49/31 44 - 100 DSM-III 3 mo: 31% major dep. 

mean: 73 12 mo: 16% major dep. 
3 years: 29% major dep. 

Burvill & al. 1995 93 294 164/130 26-90 PAS 4 mo: 23% 
(15% major dep., 8% minor dep.) 

Dam 2001 94 99 65/34 mean: 57 HORS 7 years: 20% 
BOl (6% major dep., 13% minor dep.) 

House & al. 1991 95 128 58/70 18-96 DSM-III 1 mo: 11% major dep.; 32% (BDI~10) 
mean: 71.2 BOl 6 mo: 9% major dep.; 32% (BDI~10) 

12 mo: 5% major dep.; 16% (B0I~10) 

Kauhanen & al. 1999 106 60/46 19 - 82 DSM-III-R 3 mo: 53% 
mean: 65.8 (9% major dep., 44% minor dep.) 

12 mo: 42% 
(16% major dep., 26% minor dep.) 

Kim & Choi-Kwon 2000 96 148 94/54 mean: 62 DSM-IV 2-4 mo: 18% major dep. 

Morris & al. 1990 98 99 51/48 39-90 CIDI 2 mo: 32% 
mean: 70.8 MADRS (14% major dep., 18% minor dep.) 

14 mo: 12% (7% major dep., 5% minor dep.) 

BOl, Beck Depression Inventory; CIDI, Composite International Diagnostic Interview; DSM-III, Diagnostic and Statistical Manual; HORS, Hamilton 
Depression Rating Scale; MADRS, Montgomery and Asberg Depression Rating Scale; PAS, Psychiatrie Assessment Schedule. 



A-2 Studies of Deuression in Patients with Stroke 

Author Sample SexMIF Mean Age Tool % Depressed 

Ng & al. 1995 103 52 29/23 mean: 60 DSM-III-R 21 days: 55% 
HORS (35% mildly, 19% moderately 

1 % severely dep.) 

Phojasvaara & al. 1998 102 486 55 -85 DSM-III-R 3-4 mo: 40% 
BDJ (26% major dep., 14% minor dep.) 

37.7% (BDJ~10) 

Robinson & al. 1982 100 103 45/58 mean: 63 GHQ 0-5 mo: 13% 
6-24 mo: 45% 

3-4 years: 22% 

Robinson & al. 1987 97 37 21/16 mean: 63 HOS 12 mo: 14% major dep., 18% minor dep. 
Zung 

Sinyor & al. 1986 104 64 39/25 SDS In-hopistal: 47% 
(22% moderate to severe, 25% mild 
dep.) 

Sharpe & al. 1994 97 60 37/23 SCID 3-5 years: 18% 
(8% major dep., 10% minor dep.) 

Stum & al. 2004 226 116/110 mean: 73 Irritability, 2 years: 26% 
Depression 

Anxiety Scale 

BD!, Beck Depression Inventory; CIDI, Composite International Diagnostic Interview; GHQ, General Health Questionnaire; HDS, Hamilton Depression Scale; 
HORS, Hamilton Depression Rating Scale; MADRS, Montgomery and Asberg Depression Rating Scale; SCID, Structured Clinical Interview for DSM-III; Zung, 
Zung Depression Scale. 



A-3 Studies of Depression in Patients with Rheumatoid Arthritis 

Author Population Sample SexMJF Mean Age Tooi % Depressed 

Abdel-Nasser & al. 1998 Out -patients 60 12/48 mean: 39.7 SCL-90-R-D 23.3% 

Büehi & al. 1998 Out -patients 89 16/73 mean: 61.3 RADS 31% (~8) 

EI-Miedany YM. & al. 2002 106 Out-patients 80 9/71 mean: 41.9 ICD-9 66.2% 

Frank & al. 1988 111 Out-patients 137 33/104 18-78 DIS 42.3% (17% major dep.) 
mean: 58.3 

Hawley & Wolfe 1993 110 Outpatients 1,152 70.6% mean: 56 AIMS 25% (~3.75) 
women 20.4% (~4) 

Katz & Yellin 1993 107 Out-patients 648 158/490 mean: 54 GDS 4years F-U: 
15-17% 

Creed & al. 1990; 105 and Out-patients (57); 80 16/64 18-78 PAS 17.5 - 21.5% 
Murphy & al. 1988 108 in-patients (23) median: 62 CIS 

Pincus T. & al. 1996 109 Outpatients 163 72%women mean: 61.2 RADS 15% (;~ll) 

SOderlin & al. 2000 Outpatients 91 32/59 mean: 58.8 AIMS 19% (~4) 

Yukioka M. & al. 2002 Inpatients and 287 Zung 39% 
outEatients 

AIMS, Arthritis Impact Measurement Scales; CIS, Clinical Interview Scale; DIS, National Institute of Mental Health Diagnostic Interview Schedule; GDS, 
Geriatrie Depression Seale; HADS, Hospital Anxiety and Depression Seale; PAS, Psychiatrie Assessment Schedule; SCL-90-R-D, Symptom Cheeklist-90-
Revised. 



A-4 Studies of DeQression in Patients with Cancer 

Author Population Sample SexMIF Mean Age Tooi % Depressed 

Berard & al. 1998 114 Cancer out -patients 456 113/343 mean: 51.8 RADS 14% (HADS>8) 

Brown & al. 2003 115 Cancer out-patients 205 42/153 mean: 55-57 CES-D 8-9% 

Bukberg & al. 1984 Cancer in-patients 62 32/30 23 -70 Modified DSM- 42% major dep.: 
mean: 51 III (24% severe, 18% 

moderately severe 
symptoms) 

Hamilton 
Rating Scale 15% (Ham.~1) 

BDI 33% (BDI ~14) 

Dean C. 1987 118 Mastectomy out-patients 122 Women 20-60 GHQ 3 mo: 27.4% 
mean: 48.7 (9.7% major dep., 

17.7% minor dep.) 
12 mo: 22.7% 

(4.5% major dep., 
18.2% minor dep.) 

Derogatis & al. 1983 Out-patients (84); 215 105/110 mean: 50.3 SCL·90-R 6% (major affective 
In -patients (131) ROS disorders); 

12% (adjustrnent disorclers 
with deEressed mood) 

BDI, Beck Depression Inventory; GHQ, General Health Questionnaires; RADS, Hospital Anxiety and Depression Scale; ROS, Ranking Depression Screen. 



A-5 Studies of Depression in Patients with Cancer 

Author Population Sample 

Hughson A. v'M. & al. 1988 Mastectomyout-patients 70 

Kissane & al. 1998 116 Mastectomyout-patients 303 

Lloyd-Williams & Friedman Cancer in~patients 100 
2001 112 

Pascoe S. & al. 2000 117 Cancer out-patients 504 

Razavi & al. 1990 113 Cancer in~patients 210 

SexMIF Mean Age 

Women mean: 53.7 

Women mean: 46 

56/44 25 -69 
mean: 57 

227/277 20-93 
rnedian: 62 

69/141 mean: 55.3 

Tooi 

GHQ 

MlLP 
RADS 

PSE 

RADS 

RADS 

% Depressed 

32, 24, 20, 15, and 13% at 1, 
3, 13, 18, and 24 mo.) 

36.6% depression 
(9.6%, major dep., 
27% minor dep.) 

22% 

7.1% (;:::10) 

11% (8-10) 
7.8% - 25.5% major dep. 

BDJ, Beek Depression Inventory; GHQ, General Health Questionnaires; HADS, Hospital Anxiety and Depression Scale; MILP, Monash Interview for Liaison 
Psyclùatry: PSE, Present State Examination Interview; ROS, Ranking Depression Screen. 
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Institut de Cardiologie de Montréal 
5000 est, rue Bélanger, Montréal, Qué., H1T 1C8 - Tél.: (514) 376-3330 

Le 14 février 2002 

Docteur Nicole Parent 
Centre de recherche 
Institut de Cardiologie de Montréal 

Objet #01-094 Illness perceptions, Depression, Performance and Heart 
Failure 

Chère Madame Parent, 

Je prends acte de votre lettre en date du 1er février 2002 répondant avec satisfaction aux 
questions ou commentaires du Comité concernant : 

La faisabilité de ce projet compte tenu du nombre de patients. 

La durée d'administration des questionnaires. 

Le critère d'exclusion pour les patients qui présentent un trouble 
cognitif ou de mémoire significatif. 

La condition médicale du patient au moment du suivi à 2 mois. 

L'obtention des informations auprès de la Régie de l'assurance santé et 
de l'assurance hospitalisation. 

L'autorisation du Directeur des services professionnels et hospitaliers. 

Ce projet a été approuvé par le Comité interne de la recherche en date du 4 février 2002. 

Le début du recrutement dans ce projet est autorisé. 

Vous trouverez, ci joint, une copie du formulaire de consentement en français et anglais, 
version # 1 datée du 08 janvier 2002. 

Veuillez agréer, chère Madame Parent, l'expression de mes sentiments les plus distingués . 

. 
Raymond Martineau, M.D., FRCPC 
Président 
Comité d'éthique de la recherche et des nouvelles technologies 
RM/gb 

p.j. : (1) 
o 1-094-Debut14fev02 

"Hôpital affilié à la Faculté de Médecine de l'Université de Montréal" 



Montréal, le 12 février 2002 

Madame Nicole Parent 
Département d'Épidémiologie 
Université McGill 

Institut de Cardiologie de Montréal 
5000 est, rue Bélanger, Montréal, Qué., Hn 1GB - Tél.: (514) 376-3330 

OBJET: Demande de consultation des dossiers médicaux 
Projet 01-094 

Chère madame Parent, 

J'ai bien reçu votre lettre du 7 février 2002 et il me fait plaisir d'accéder à votre demande de 
consulter les dossiers médicaux des patients dans le cadre du projet 01-094 intitulé «The Role of 
IIIness Perceptions in Relation to Depression and Functional Performance in Men and Women 
with Heart Failure». 

Je vous souhaite bon succès dans votre projet et vous prie de recevoir l'expression de mes 
sentiments distingués. 

Le directeur des services 
professionnels et hospitaliers, 

Martin Juneau, MD, FRCP. 

MI/fl 

cc : Dr Raymond Martineau 
président du comité d'éthique de la recherche 

Mme Ginette Bédard, responsable des archives 

"Hôpital affilié à la Faculté de Médecine de l'Université de Montréal" 



~ McGill 
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Faculty of Medicine 
3655 Promenade Sir William Osier 
Montreal, OC H3G 1 Y6 

March 20, 2002 

Dr. Nancy Frasure-Smith 
McGill University 
Department of Psychiatry 
1033 Pine Avenue West 
Montreal, Quebec 
H3A 1A1 

Dear Dr. Frasure-Smith: 

Faculté de médecine 
3655, Promenade Sir William Osier 
Montréal, OC, H3G 1 Y6 

Fax[Télécopleur 1514i 398-3595 

The study entitled "The Role of Illness Perceptions in Relation to Depression and 
Functional Performance in Men and Women with Heart Failure", was presented for 
corroborative approval, on behalf of your PhD candidate Nicole Parent, at the Full Board 
meeting of the IRB on March 19, 2002. 

We are pleased to inform you that approval was provided by the Board and enclosed you 
will find the certificate of approval. 

Yours sincerely, 

J. Lawrence Hutchison, M.D. 
Chair 
Institutional Review Board 

cc: Ms. Nicole Parent 
A03-B 16-02A 



~ M Gell ... .:-/ C 1 
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Faculty of Medicine 
3655 Promenade Sir William Osier 
Montreal, OC H3G 1 Y6 

Faculté de médecine 
3655, Promenade Sir WiI"am Osier 
Montréal, OC, H3G 1 Y6 

Fax/Té'éccp,eur (5i,") 398-3595 

CERTIFICATION OF ETHICAL ACCEPTABILITY FOR RESEARCH 

INVOLVING HUMAN SUBJECTS 

The Faculty of Medicine Institutional Review Board consisting of: 

LAWRENCE HUTCHISON, MD MICHAL ABRAHAMOWICZ, PHD 

ARTHUR CANOIB, MEo PATRICIA DOBKlN, PHD 

CATHERINE GARDNER, BSc CELESTE JOHNSTON, DED 

NEll MACDoNALD, MD WILSO~ MILLER, PHD, tvrn 

LUCILLE PANH-RA YMONO, BA 

has examined the research project A03-B16-02A entitled "The Role of IIIness Perceptions in 
Relation to Depression and Functional Performance in Men and Women with Heart 
Failure" 

as proposed by: Nancy Frasure-Smith ta 
Applicant Granting Agency, if any 

and consider the experimental procedures ta be acceptable on ethical grounds for research involving 
human subjects. / 

March 20, 2002 
Date Dean of F aculty 

Institutional Review Board Assurance Number: M-1458 
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Institut de Cardiologie de Montréal 
5000 est, rue Bélanger, Montréal, Qué., H1T 1CB - Tél.: (514) 376-3330 

RESEARCH PROJECT 
ICM #01-094 

PREDIR - PREvalence study of Depression in heart falluRe patients 

Principal investigator and collaborators 

Nicole Parent, MSc, PhD candidate, Nancy Frasure-Smith, PhD, Jim Hanley, PhD, 
François Lespérance, MD, Margaret Purden, PhD, Anique Ducharme, MD 

INFORMATION 

GENERAL DESCRIPTION 

You are being asked to take part in a study at the Montreal Heart Institute because you have 
heart failure. Approximately 142 patients seen at the Heart Failure Clinic will take part in this 
study. Before you sign this informed consent form, please take as much time as you need to read 
(or have read to you) and understand the information written below. Please take the opportunity 
to ask the nurse investigator of this study any questions about this research study and your rights. 
She should be able to provide answers to aH your questions. 

Heart failure represents the most common cause of hospitalization for elderly patients, and is 
associated with significant limitations in physic;tl and leisure activities. Likewise, depression is 
commonly reported among cardiac patients. Recent studies, sorne of which conducted at the 
Montreal Heart Institute, have suggested that depression can have a negative impact on cardiac 
prognosis. Other studies have also shown that patients' beliefs about their illness, or illness 
perceptions in relation to the signs and symptoms of their illness, beliefs about the course and the 
severity of their illness, and beliefs about the extent to which their illness is controllable, are aIl 
factors that can predict both physical and psychological outcomes. However, little is known 
about these factors in patients with heart failure. The purpose of this study is to better 
understand the inter-relationships among symptoms of depression, illness perceptions, and 
functional performance in heart failure patients. 

Version : March 7, 2002 1 
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ICM #01-094 

STUDY PROCEDURE 

During your visit at the Heart Failure Clinic of the Montreal Heart Institute, the nurse principal 
investigator ofthis study will invite you to participate in this study, and will explain its purpose. 
If you decide to participate, she will schedule an interview with you within the next two weeks. 
During this interview, which will be audio-taped to assure that data is accurate, she will ask you 
to answer sorne background questions and fill out 4 questionnaires. The first questionnaire 
concems your emotional state, in particular the symptoms of depression, things like difficulty 
sleeping, loss of interest in your usual daily activities, or increases in your irritability. The 
second questionnaire in the present study concems your beliefs about your heart failure: beliefs 
about the signs and symptoms of heart failure, beliefs about the course and the severity of heart 
failure, and beliefs about the extent to which heart failure is amenable to control. The two last 
questionnaires concem your social environment and your ability to perform activities of daily 
living. This interview, which will take approximately 60 to 90 minutes, will take place at the 
Heart Failure Clinic, but can also take place in your home, should you prefer this. 

At 2 months following this interview, the nurse investigator of this study will contact you by 
telephone and ask you to answer 2 questionnaires : on the symptoms of depression, and on your 
ability to perform activities of daily living. This telephone interview will take approximately 
30 minutes. As for the baseline interview, the telephone interview will be audio-taped to assure 
that data is accurate. We will also ask you to provide your consent for access to the information 
contained in your medical records as weIl as from the data base of the Régie de l' assurance­
maladie du Québec (RAMQ) and of the Ministère de la Santé et des Services sociaux du Quebec. 

This study is made in collaboration with the Heart Failure Clinic at the Montreal Heart Institute. 
If the results of the questionnaire on depression suggests that you have symptoms of depression, 
this information will be sent to the nurse caring for you at the Heart Failure Clinic. The nurse 
and the physician at the Heart Failure Clinic will then discuss with you the possibility of 
referring you for a more complete evaluation by a member of the Psychosomatic Medicine 
Department of the Montreal Heart Institute. 

RISKS AND INCONVENIENCES 

Your participation in this study consists of filling out a series of questionnaires. No risks or 
inconveniences are involved. However, because of the personal nature of the questions, it is 
possible that you feel the need to talk about it, longer. If you feel the need to discuss these 
feelings more, the investigator of the study will help you to find appropriate resources. 

BENEFITS 

There are no direct benefits guaranteed to you as a result of your participation in this study. 
However if the treatment is found to be efficacious, this will lead to an improved treatment for 
patients who have a condition similar to yours. 

Version : March 7, 2002 2 



ICM #01-094 

VOLUNTARY PARTICIPATION 

You are free to participate in this study or withdraw from it at any time on verbal notice. If you 
decide not to participate or to withdraw, you will receive the standard medical care required by 
yOuf condition. Whatever yOuf decision, it will not affect the quality of medical care to which 
you are entitled. Should you decide at any time to withdraw from the study, we will destroy the 
information you have provided. 

If you have any problems or questions regarding this study, you should contact Mrs. Nicole 
Parent at (514-230-4566). 

For information conceming your rights as a research participant, you should contact during 
working hours Doctor Raymond Martineau, Chairman of the Research Ethics Board, who can be 
reached through the Research Center Office at (514) 376-3330, extension 3533. 

CONFIDENTIALITY 

Any information related to this project that concems you (results of the study questionnaires and 
medical information) will be kept confidential and only authorized personnel will have access. 
In sorne cases, representatives of the Research Ethics Board may review your medical charts. 

The information on the study questionnaires, the medical information and audiotaped interview 
that concems you will be kept in computer files and will be analyzed with data from other 
participants, but, neither your riame nor any other identification will appear in these files. Your 
name will be replaced by a numerical identification in an questionnaires and in analyses, and 
therefore, your anonymity will be strictly preserved. The nurse who will contact you at 2 
months for the telephone interview will know yOuf name and your phone number. The list that 
incIudes your name will be destroyed once data analysis is completed at 2 months. The 
information related to the study questionnaires will be kept under lock and key in a secure place 
for at least 10 years after the end of the study. After this point, this information will be 
destroyed. However, should you decide to' end your participation at any point, we will 
immediately destroy this information. Results of this study may be published, but your identity 
will not be revealed. 

COMPENSATION 

In the event that you experience complications resulting from the study, you will not have to pay 
for the health services which are not covered by the Quebec Health Insurance Plan. 

However, you will not be compensated for any loss of wages that could occur because of an 
incapacity to work. 

In the case of an accident which would cause you any in jury, you still have the right to legal 
~oo. . 

Version : March 7, 2002 3 



Institut de Cardiologie de Montréal 
5000 est, rue Bélanger, Montréal, Qué., H1 T 1 ca - Tél.: (514) 376-3330 

I have asked aH the questions I wanted on this research project and have received appropriate 
answers. 

I understand that I remain free to withdraw from the study at any time and this will not prejudice 
or change my future care. 

I have read and understood the content of this form. 

I, undersigned, accept to participate in this project. 

Patient's signature Date Hour 

Investigator' s signature Date Hour 

1 certify that I have explained the purposes ofthis project to ___________ _ 
and he(she) signed the consent form in my presence. 

Signature Date Hour 

o 1-094-FA-NParent-7mars02.doc 

Approved by the Research Ethics Committee of the Montreal Heart Institute at the meeting of 
January 8, 2002. 

N.B. The original of this form must be inserted in the patient's file, a copy placed in the research 
file and a copy given to the patient. 

Version: March 7, 2002 4 
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APPENDIX D Recruitment Log and Clinical Data 
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CLINICAL DATA ABSTRACTED FROM PATIENT'S MEDICAL CHART 

Patient # : Date: OJ OJ rn 
Day Month Year 

Hospital chart #: 

Etiology of heart failure: 

D 
D 
D 
D 

Ischemie heart disease (history of documented MI or 
angiographically proved coronary arterial obstructive disease) 

Valvular disease (postvalve replacement) 

Idiopathie (no cause ofheart failure apparent) 

Other (alcoholic, hypertensive, or myocarditis cardiomyopathy) 

Information on pharmacotherapy during the appointment visit: 

- Number of prescribed medication: ____ (number) 

- Medication received: 

Diuretics Warfarin 

Nitrates Amiodaron 

Ace inhibitors Amlopidine 

Digoxin Others: 

B-blockers 
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ApPENDIX E Demographies 



Patient ID: 1 1 1 1 Patient initiaIs: [D 

PREDIR Date:[D[D[D 

Jour Mois Année 

Dart1ographi~ " 
1. What is your date of birth? 

mmm Age: m yrs Sex: D 
day month year 

2. What is your marital status? 

(01) Single (Never married) 

(02) Living with someone 

(03) Married 

(04) Separated 

(05) Divorced 

(06) Widowed 

3. How much formai education have you had? (DO NOT READ 

ALTERNATIVES) 

(01) Never attended school 

(02) Sorne grade school 

(03) Completed graded school 

(04) Sorne high school 

(05) Completed high school 

(06) Sorne university 1 st cycle 

(07) Completed university 1 st cycle 

(08) Sorne university 2nd cycle 

(09) Completed university 2nd cycle 

Diploma: 

(10) Other [SPECIFY] 
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4. How many years of schooling is that? _____ years 

5. At the present time, does anyone live with you? 

(0) No, 1 live alone (1) Yes 

6. How many close friends or close relatives do you have? That is, people that 

you 

feel at ease with, can talk to about private matters, or can cali on for help. 

(THIS CAN INCLUDE THE SPOUSE) 

close friends or relatives -----

7. How many of these close friends or close relatives do you see in person or 

speak 

to on the telephone at least once a month? 

close friends or relatives -----
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ÀPPENDIX F Psychosocial Interview 
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PREDIR 
Patient ID: 1 1 1 1 Initial du pt.: CD 
Date: ~""""I"""I"""'I CD 

Jour 110is PuInée 

~DS·· 

This questionnaire consists of a number of statements about the way you feel at present. 
Please Iisten to each statement and tell me on your answering card how strongly you agree or 
d' ·th h t t t Th . ht Isagree WI eac sa emen. ere are no ngl or wrong answers. 

Strongly Strongly Agree 
Disagree 

CDS 1 have dropped many of my 1 2 3 4 5 6 7 1 
interests and activities ... None Ali 

dropped Dropped 

CDS My concentration is as good 1 2 3 4 5 6 7 2 
as it ever was ... Very poor Excellent 

concentration concentration 

CDS 1 can't be bothered doing 1 2 3 4 5 6 7 3 
anything much ... Keepto Can't be 

do things bothered 

CDS 1 get pleasure from life at 1 2 3 4 5 6 7 4 
present ... No Great 

pleasure pleasure 

CDS 1 am concerned about the 1 2 3 4 5 6 7 5 
uncertainty of my life ... Not Very 

concerned concerned 

CDS 1 may not recover 1 2 3 4 5 6 7 6 
completely ... Will recover Will not 

completely recover 

CDS My sleep is restless and 1 2 3 4 5 6 7 7 
disturbed ... Not Very 

restless Restless 

CDS 1 am not the person 1 used to 1 2 3 4 5 6 7 8 
be ... Just the Completely 

sa me different 

CDS 1 wake up in the early hours of 1 2 3 4 5 6 7 9 
the morning and cannot get Never Always 
back to sleep ... wake wake 
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Strongly Strongly 
Disagree Agree 

CDS 1 feellike l'm living on 1 2 3 4 5 6 7 10 
borrowed time Unlimited Very much on 

time borrowed time 

CDS Dying is the best solution for 1 2 3 4 5 6 7 11 
me ... No Best 

solution solution 

CDS 1 feel in good spirits ... 1 2 3 4 5 6 7 12 
Very poor Excellent 

spirits spirits 

CDS The possibility of sudden 1 2 3 4 5 6 7 13 
death worries me ... Very 

Not at ail worried 

CDS There is only misery in the 1 2 3 4 5 6 7 14 
future for me ... No Only 

misery misery 

CDS My mind is as fast and alert as 1 2 3 4 5 6 7 15 
always ... Slow and Very fast 

inattentive and alert 

CDS 1 get hardly anything done ... 1 2 3 4 5 6 7 16 
Everything Nothing 

done done 

CDS My problems are not yet 1 2 3 4 5 6 7 17 
over ... Ali problems Still major 

over problems 

CDS Things which 1 regret about 1 2 3 4 5 6 7 18 
my life are bothering me ... Absolutely Greats 

no regrets regrets 

CDS 1 gain just as much pleasure 1 2 3 4 5 6 7 19 
from my leisure activities as 1 No pleasure Very great 
used to ... at ail pleasure 

CDS My memory is as good as it 1 2 3 4 5 6 7 20 
always was ... Very poor Excellent 

memory memory 
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Strongly Strongly 
Disagree Agree 

CDS 1 become tearful more easily 1 2 3 4 5 6 7 21 
than before ... Not at ail Very easily 

tearful tearful 

. CDS 1 seem to get more easily 1 2 3 4 5 6 7 
1

22 
irritated by others than Never Very easily 
before ... irritated irritated 

CDS 1 feel independent and in 1 2 3 4 5 6 7 23 
control of my life ... No Completely 

independ independe 
ence nt 

CDS 1 lose my temper more easily 1 2 3 4 5 6 7 24 
nowadays ... Never lose Lose it 

temper very easily 

CDS 1 feel frustrated ... 1 2 3 4 5 6 7 25 
Not at ail Extremely 
frustrated frustrated 

CDS 1 am concerned about my 1 2 3 4 5 6 7 26 
capacity for sexual activity ... No concern Grave 

at ail concern 
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We are interested in your own personal views of how you now see your heart failure. These are 
statements other people have made about their heart failure. Please listen to each statement 
and tell me on your answering card how much you agree or disagree with each of the 

f '1 Th . h following statements about your heart al ure. ere are no rlgl t or wrong answers. 
Neither 

Strongly agree nor Strongly 
Disagree Disagree disagree Agree Agree 

IP1 My heart failure will last a 1 2 3 4 5 
short time 

IP2 My heart failure is likely to be 
permanent rather th an 1 2 3 4 5 
temporary 

IP3 My heart failure will last for a 1 2 3 4 5 
long time 

IP4 My heart failure will past 1 2 3 4 5 
quickly 

IP5 1 expect to have heart failure 1 2 3 4 5 
for the rest of my life 

IP6 My heart failure is a serious 1 2 3 4 5 
condition 

IP7 
My heart failure has major 1 2 3 4 5 
consequences on my life 

IP8 My heart failure is easy to live 1 2 3 4 5 
with 

IP9 My heart failure does not have 1 2 3 4 5 
much effect on my life 

IP10 My heart failure strongly 
affects the way others see me 1 2 3 4 5 

IP11 My heart failure has serious 1 2 3 4 5 
financial consequences 

IP12 My heart failure strongly 
affects the way 1 see myself as 1 2 3 4 5 
a person 
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Neither 
Strongly agree nor Strongly 
Disagree Disagree disagree Agree Agree 

IP13 My heart failure causes 1 2 3 4 5 
1 difficulties for those who are 

close to me 

IP14 My heart failure has a negative 1 2 3 4 5 
impact on me 

IP15 My heart failure is not a 1 2 3 4 5 
problem for me 

IP16 My heart failure doesn't bother 1 2 3 4 5 
me much 

IP17 There is a lot which 1 can do to 1 2 3 4 5 
control my symptoms 

IP18 What 1 do can determine 1 2 3 4 5 
whether my heart failure gets 
better or worse 

IP19 The course of my heart failure 1 2 3 4 5 
is largely dependent on 
chance or fate 

IP20 
The course of my heart failure 1 2 3 4 5 
de~ends on me 

IP21 Nothing 1 do will affect my 1 2 3 4 5 
heart failure 

IP22 
1 have the power to influence 1 2 3 4 5 
my heart failure 

IP23 My actions will have no affect 1 2 3 4 5 
on the outcome of my heart 
failure 

IP24 My symptoms are beyond my 1 2 3 4 5 
control 

IP25 My symptoms will be around 1 2 3 4 5 
whatever 1 do 
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Neither 
Strongly agree nor Strongly 
Disagree Disagree dis~ree Agree Agree 

IIP26 My heart failure will improve in 1 2 3 4 5 
time 

IP27 There is very little that can be 1 2 3 4 5 
done to improve my heart 
failure 

IP28 My treatment will be effective 1 2 3 4 5 
in helping my heart failure 

IP29 The negative effects of my 
heart failure can be prevented 1 2 3 4 5 
(avoided) by my treatment 

IP30 My treatment can control my 1 2 3 4 5 
heart failure 

IP31 There is nothing which can 1 2 3 4 5 
help my condition 

IP32 The symptoms of my 
condition are puzzling to me 1 2 3 4 5 

IP33 
My heart failure is a mystery 1 2 3 4 5 
forme 

IP34 
1 don't understand my heart 1 2 3 4 5 
failure 

IP35 
My heart failure doesn't make 1 2 3 4 5 
any sense to me 

IP36 
1 have a clear picture or 
understanding of my 1 2 3 4 5 
condition 
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Listed below are a number of symptoms that you may or may not have experienced since you 
have heart failure. Please tell me on your answering card whether you have experienced any of 
these symptoms since you have heart failure, and whether you believe that these symptoms 
are related to your heart failure. 

1 have experienced This symptom 
this symptom is related to 

since my heart fai/ure my heart fai/ure 
Il Pain Yes No Yes No 

~ 

12 Sore Throat Yes No Yes No 
~ 

I3 Nausea Yes No Yes No 
~ 

14 Shortness of Breath Yes No Yes No 
~ 

15 Weight Change Yes No Yes No 
-~ 

16 Fatigue Yes No Yes No 
~ 

17 Stiff Joints Yes No Yes No 
~ 

18 Sore Eyes Yes No Yes No 
~ 

19 Wheeziness Yes No Yes No 
~ 

110 Headaches Yes No Yes No 
~ 

III Upset Stomach Yes No Yes No 
~ 

112 Sleep Difficulties Yes No Yes No 
~ 

113 Dizziness Yes No Yes No 
~ 

114 Loss of Strength Yes No Yes No 
~ 

115 Palpitations Yes No Yes No 
~ 

Il6 Swelling in the Feet or Yes No Yes No 
Ankles ~ 
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lPRI· ,. 

Most relationships with people we feel close to are both helpful and stressful. 1 will read you 
various statements that describe some characteristics of personal relationships. Please listen 
to each statement and tell me on your answering card the statement that best fits your 
situation. There are no right or wrong answers. 

Strongly 
DisaQree DisaQree Neutral AQree 

1 know someone who makes me 
IPRI 

feel confident in myself 1 
1 2 3 4 

IPRI 
Some people 1 care about share 

2 similar views with me 1 2 3 4 

There is someone 1 can turn to 
IPRI 

for helpful advice about a 3 
problem 1 2 3 4 

IPRI 
1 can talk openly about anything 

4 with at least one person 1 care 
about 1 2 3 4 

IPRI 
There is someone 1 could go to 

5 for anything 1 2 3 4 

IPRI 
Some people in my life are too 

6 pushy 1 2 3 4 

IPRI 
1 can count on a friend to make 

7 me feel beUer when 1 need it 
1 2 3 4 

IPRI 
There is someone in my life who 

8 gets mad if we have different 
opinions 1 2 3 4 

IPRI 
It's safe for me to reveal my 

9 weaknesses to someone 1 know 
1 2 3 4 

IPRI 
Someone 1 care about stands by 

10 me through good times and bad 1 2 3 4 
times 

Strongly 
Agree 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
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Strongly Strongly 
Disagree Disagree Neutral Agree Agree 

IPRI 
1 have the kind of neighbors who 

11 really help out in an emergency 
1 2 3 4 5 

There is someone 1 care about 
IPRI 

that 1 can't count on 1 2 3 4 5 12 

IPRI 
If 1 need help, ail 1 have to do is 

13 ask 1 2 3 4 5 

IPRI 
1 have enough opportunity to talk 

14 things over with people 1 care 1 2 3 4 5 
about 

These next statements ask you how often something happens 

Never Almost Sometimes Fairly Very 
Never Often Often 

IPRI 
1 have enjoyable times with 

15 people 1 care about 1 2 3 4 5 

IPRI 
1 spend time doing things for 

16 others when l'd really rather not 
1 2 3 4 5 

IPRI 
Sorne people 1 care about 

17 invade my privacy 1 2 3 4 5 

IPRI 
1 am embarrassed by what 

18 someone 1 care about does 1 2 3 4 5 

Someone 1 care about tends to 
IPRI 

take advantage of me 1 2 3 4 5 19 

IPRI 
Sorne people 1 care about are a 

20 burden to me 1 2 3 4 5 

IPRI 
1 wish sorne people 1 care about 

21 were more sensitive to my needs 
1 2 3 4 5 



241 

Never Almost Sometimes Fairly Very 
Never Often Often 

IPRI 
People 1 care about make me do 

22 things 1 don't want to do 
1 2 3 4 5 

There is tension between me 
IPRI 

and someone 1 care about 23 
1 2 3 4 5 

IPRI 
1 have trouble pleasing some 

24 people 1 care about 1 2 3 4 5 

IPRI 
At least one person 1 care about 

25 lets me know they believe in me 
1 2 3 4 5 

IPRI 
Some people 1 feel close to 

26 expect too much of me 1 2 3 4 5 
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This questionnaire asks about how your health usually affects your day-to-day activities. 
Please listen to each activity and tell me on your answering card the number that best fits your situation, 
now: 1) Vou do this activity easily, with no difficulty at ail, 

2) Vou do it with some difficulty, 
3) Vou have much difficulty, 
4) Vou no longer do this activity because of your health, 
NIA) y h d h t t d r 't f th th h Ith ou ave never one,orc oose no 0 0, an ac IVlry or reasons 0 er an ea 

DO DONT DO 

"""";fc/~{;,~~~~TR~!t~,:, .. , .,"}" '" é," ,,} No Sorne Much Health Choose not 
, : i Difficulty Difficulty Difficulty Reasons to do 

FPI1 
Dressing & undressing 1 2 3 4 nIa 

FPI2 
Showering or bathing 1 2 3 4 nIa 

FPI3 
Caring for your feet 1 2 3 4 nIa 

FPI4 
Washing your hair 1 2 3 4 nIa 

FPI5 
Shaving or applying 1 2 3 4 nIa 
Makeup 

'."Gr9ferie$ and Me~ls: 
": 

' ., 'i 

FPI6 
Preparing meals/cooking 1 2 3 4 nIa 

FPI7 
Grocery shopping 1 2 3 4 nIa 

FPI8 
Carrying groceries 1 2 3 4 nIa 

FPI9 
Vacuuming or sweeping 1 2 3 4 nIa 

FPI 
Moving furniture, changing 1 2 3 4 nIa 10 
sheets, or washing windows 

FPI 
Cleaning bathrooms or washing 1 2 3 4 nIa 11 
floors 

FPI 
Mowing the lawn, shoveling 12 
snow, raking, or heavy 1 2 3 4 nIa 
gardening 

FPI 
Going to appointments (such as 1 2 3 4 nIa 13 
doctors or dentists) 



FPI 
14 

FPI 
15 

FPI 
16 

FPI 
17 

FPI 
18 

FPI 
19 

FPI 
20 

FPI 
21 

FPI 
22 

FPI 
23 

FPI 
24 

FPI 
25 

FPI 
26 

FPI 
27 

c ~; \,;Pny~ièàl EXe,~Gi~Ef< 
y: ",<, i:",: :,:,i : ,>' ,< <,' < , 

< 

Regular stretching, moving, or 
lifting light weights 

Walking up and down a flight of 
stairs 

Short walks around the 
neighborhood or mali 

Long fast walks (more than 20 
minutes) 

Activities such as swimming or 
bicycling 

}«~c!~~tio;l1: ~\~k: 
< i:~~;J9t;pl~a~~re 
~S:~."~'·.",,-':<';~:'t:} ;~~ ,J>.?_/ ~,;: '-

"/"c 1 .~ 

Taking vacations 

Indoor activities such as 
sho in or museums 

Going to the movies 

Sitting outside 

Reading 

Spiritual Activities 

Attending religious services 

Going to religious ceremonies 

Personal reading, meditation, or 
prayer 

Visits from spiritual friends or 
teachers 
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DO DONT DO 

'2 No Some Much Health Choose not 
Difficultv Difficultv Difficultv Reasons to do 

1 2 3 4 nia 

1 2 3 4 nia 

1 2 3 4 nia 

1 2 3 4 nia 

1 2 3 4 nia 

1 2 3 4 nia 

1 2 3 4 nia 

1 2 3 4 nia 

1 2 3 4 nia 

1 2 3 4 nia 

1 2 3 4 nia 

1 2 3 4 nia 

1 2 3 4 nia 

1 2 3 4 nia 
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DO with ... DONT DO because ... 
, cj' " No Some Much Health Choose ;. ,~': 

SO'Cial«htËiraction ': difficulty difficulty difficulty reasons Not to 

'., L ,/. 
(:".:/ i, : :,"c/ >/ ;:> '" 'ê 

FPI 
Dinner, cards, bingo or other 28 
activity with family and friends in 1 2 3 4 nia 
your home 

FPI 
Dinner, cards, bingo or other 29 
activity with family and friends in 1 2 3 4 nia 
places other than your home 

FPI 
Helping family or friends by 30 
going to the store, giving rides, 1 2 3 4 nia 
doing repairs or other favors 

FPI 
31 

Helping family and friends in the 1 2 3 4 nia 
care of children 

FPI 
Distant or overnight travel to visit 1 2 3 4 nia 32 
others 
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APPENDIX G Answer Cards 



CDS 

Strongly 
Disagree 

1 2 

IPQ-R 

Strongly 

3 4 

Neither 
Disagree Disagree agree nor 

disagree 

IPQ-R (Symptoms) 

1 have experienced 
this symptom 

since my heart failure 

Ves No 

IPRI-SF 

Strongly Disagree 
Disagree 

Neutral 

5 6 

Agree 
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Strongly 
Agree 

7 

1 

Strongly 
Agree 

2 

This symptom 
is related to 

my heart failure 

Ves 

Agree 

No 

3 

Strongly 
Agree 

4 



IPRI-SF 

How often something happens: 

Never 

FPI-SF 

No 
Difficulty 

Almost Sometimes 
Never 

DO 

Some Much 
Difficulty Difficulty 

Faiyly 
Often 
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Very 
Often 

5 

DON'T DO 

Health Choose 
Reasons not to do 
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ApPENDlX H Modified Charlson Comorbidity Index 

Modified Charlson Comorbidity Index 

Condition Score Definition 

Myocardial infarction 1 One or more definite or probable myocardial 
infarctions; patients have been hospitalized with 
EKG and/or cardiac enzyme changes 

Congestive HF 1 Exertional or paroxysmal noctumal dyspnea; 
patients have responded symptomatically (or on 
physical examination) to digitalis, diuretics, or 
afterload reducing agents. This does not include 
patients who are on medication but have had no 
symptomatic response and no evidence of 
improvement in physical signs. 

Peripheral vascular disease 1 Intermittent claudication, or patients who have 
undergone a bypass for arterial insufficiency; 
patients with gangrene or acute arterial 
insufficiency and those with an untreated thoracic 
or abdominal aneurysm 

Cerebrovascular disease 1 Patients with a history of a cerebrovascular 
incident with minor or no residual and transient 
ischemic attacks. 

Dementia 1 Chronic cognitive deficits 

Chronic pulmonary disease 1 Mild pulmonary disease is dyspnea with moderate 
activity, without treatment or dyspnea only with 
attacks. 
Moderate pulmonary disease is dyspnea with 
slight activity, with or without treatment and 
dyspnea with moderate activity despite treatment. 
Severe pulmonary disease is dyspnea at rest, 
despite treatment, and may require constant 
oxygen, may have carbon dioxide retenti on, or 
baseline P02 <50 torr. 

Connective tissue disease 1 SLE, polymyositis, mixed connective tissue 
disease, polymyalgua rheumatica, and moderate to 
severe rheumatoid arthritis. 
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Condition Score Definition 

Ulcer disease 1 This inc1udes patients who have required 
treatment for ulcer disease, inc1uding patients who 
have bled from ulcers. 

Mild liver disease 1 Cirrhosis without portal hypertension or chronic 
hepatitis. 

Diabetes without end organ 1 Diabetes treated with insulin or oral 
damage hypoglycemics, and not treated by diet alone. 

Hemiplegia 2 Dense hemiplegia whether it occurred as a result 
of a cerebrovascular accident or other condition. 

Moderate or severe renal 2 Severe renal disease inc1udes patients on dialysis, 
damage patients who had a transplant, and patients with 

uremIa. 
Moderate renal insufficiency inc1udes patients 
with a serum creatinine of> 3 mg% 

Diabetes with end organ 2 This inc1udes patients with retinopathy, 
damage neuropathy, or nephropathy 

Puaytumor,cancer 2 Solid tumors without documented metastases but 
which were initially treated within the last 5 years 

Leukemia 2 Acute and chronic myelogenous leukemia, acute 
and chronic lymphocytic leukemia, and 
polycythemia vera. 

Lymphoma 2 Hodgkin's, lymphosarcoma, Waldenstrom's 
macrolobulinemia, mye1oma, any other 
lymphomas. 

Moderate or severe liver 3 Moderate liver disease is cirrhosis with portal 
disease hypertension but without bleeding. 

Severe liver disease inc1udes cirrhosis, portal 
hypertension and a history of variceal bleeding. 

Metastatic solid tumor 6 Metastatic solid tumors inc1uding breast, lung, 
colon, and other tumors. 

AIDS 6 Definite or probable AIDS or AIDS-related 
complex. 



ApPENDIX 1 Sample Size Calculation 

R2 value can be translated into an f2 value using the following formula: 

f2 - R2 R2 
- y IIDC - YIDC 

1-R2YIDC 

where Y = Dependent variable (depressive symptoms or functional performance, 

at follow-up) 

D = Demographie Covariates 

C = Clinical Covariates 

1 = Illness Perception and Social Support Independent Variables (lVs) 
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R2 
YIlDC - R2 

YIDC = proportion of variance in depressive symptoms or functional 

performance at follow-up, accounted for uniquely by 

independent variables (1) over and above what is accounted 

for by demographic (D) and clinical covariates (1) 

error variance proportion, which is reduced by 

demographic and clinical covariates 

To find the necessary N for power to be .80, the specifications are: 

u= 8 (lVs) 

yield a value of À = 15.9 f =.15 

v= 120 (see Table 9.4.2, p. 453 in {Cohen J. 1977 149 /id}) 

Solving for N gives: 

N = ~ +w+z 

f 
15.9 + 6 + 8 

.15 

120 

where À = the noncentrality parameter of the noncentral F distribution 

w = number ofD and C variables (set D and C: 6 variables) 

z = number of! variables (set 1: 8 variables) 



ApPENDIX J Additional Variance in Depression and Functional Performance at BASELINE Explained by Illness Perceptions, over and 
above that Explained by Demographie and Clinical Covariates (n=136) 

Variables Model R1 R1 Sig. F change B SE 
difference (p value) coefficient OfB 

Dependent: DEPRESSION (Base1ine) 

Independent: Demographie and clinical covariates a .15 .03' 

and Identity .26 .12 <.01" 3.56 .80 

and Time1ine .19 .05 .01' 12.79 4.78 

and Consequences .39 .25 <.oC· 3.94 .56 

and Personal Control .22 .08 <.01" -2.49 .70 

and Treatment Control .30 .15 <.01" -4.83 .93 

and Coherence .30 .15 <.01" -3.15 .61 

Dependent: FUNCTIONAL PERFORMANCE (Baseline) 

Independent: Demographie and clinical covariates a .12 .08 

and Identity .23 .10 <.01" -.06 .01 

and Timeline .14 .02 .08 -.15 .08 

and Consequences .24 .11 <.01" -.05 .01 

and Personal Control .16 .04 .02' .03 .01 

and Treatment Control .26 .14 <.01" .08 .02 

and Coherence .17 .05 .01" .03 .01 

** Significant at the 0.01 level (2-tailed). * Significant at the 0.05 level (2-tailed). 
a The demographic and clinical covariates in aIl regression models were age (continuous), sex (binary), living alone (binary), formaI education 
(binary), LVEF (4 indicator variables), and Modified Charlson Comorbidity Index (2 indicator variables), and were forced into the regression 
models as an initial step. 



ApPENDlX K Additional Variance in Depression and Functional Performance DELTA CHANGE SCORES Explained by Illness 
Perceptions, over and above that Explained by Demographic and Clinical Covariates (n=136) 

Model ~ R2 Sig. F change B 
difference (p value) coefficient 

Dependent: DEPRESSION (Delta Change) 

Independent: Demographie and c1inical covariates a .05 .80 

and Identity .05 .01 .43 -.42 

and Timeline .05 .00 .63 -1.45 

and Consequences .06 .01 .22 -.49 

and Personal Control .05 .00 .74 -.15 

and Treatrnent Control .06 .01 .30 -.65 

and Coherence .05 .00 .67 .18 

Dependent: FUNCTIONAL PERFORMANCE (Delta Change) 

Independent: Demographie and c1inical covariates a .02 .99 

and Identity .02 .00 .77 .00 

and Timeline .02 .00 .48 .04 

and Consequences .03 .01 .32 .01 

and Personal Control .02 .01 .93 .00 

and Treatrnent Control .02 .00 .65 -.00 

and Coherence .02 .00 .81 .00 

** Significant at the 0.01 level (2-tailed). * Significant at the 0.051evel (2-tailed). 

SE 
OrB 

.53 

3.00 

.40 

.45 

.63 

.41 

.01 

.05 

.01 

.01 

.01 

.01 

a The demographic and clinical covariates in aU regression models were age (continuous), sex (binary), living alone (binary), formaI education 
(binary), LVEF (4 indicator variables), and Modified Charlson Comorbidity Index (2 indicator variables), and were forced into the regression 
models as an initial step. 



ApPENDIX L Additional Variance in Depression and Functional Performance RESIDUALS CHANGE SCORES Explained by Illness Perceptions, over 
and above that Explained by Demographic and Clinical Covariates (n= 136) 

Variables Model R1 R1 Sig. F change B SE 
difference (p value) coefficient OCB 

Dependent: DEPRESSION (Residual Change) 

Independent: Demographie and clinical covariates a .07 .50 

and Identity .07 .00 .82 .12 .50 

and Timeline .07 .00 .87 .48 2.87 

and Consequences .07 .00 .78 .11 .38 

and Personal Control .08 .01 .22 -.53 .43 

and Treatrnent Control .11 .04 .02" -1.38 .59 

and Coherence .07 .00 .44 -.30 .39 

Dependent: FUNCTIONAL PERFORMANCE (Residual Change) 

Independent: Demographie and clinical covariates a .04 .84 

and Identity .06 .01 .21 -.01 .01 

and Timeline .04 .00 .75 .02 .05 

and Consequences .04 .00 .96 .00 .01 

and Personal Control .05 .00 .51 .01 .01 

and Treatrnent Control .05 .00 .54 .01 .01 

and Coherence .05 .01 .36 .01 .01 

** Significant at the 0.01 level (2-tailed). * Significant at the 0.05 level (2-tailed). 
a The demographic and clinical covariates in aU regression models were age (continuous), sex (binary), living alone (binary), formaI 
education (binary), L VEF (4 indicator variables), and Modified Charlson Comorbidity Index (2 indicator variables), and were forced 
into the regression models as an initial step. 



Appendix M-l The Moderating Effect of Support and Conflict on the Relationship Between Illness Perception (Identity, Timeline 
and Consequences) and Depression at baseline 

Model 

Dependent: DEPRESSION (Baseline) 
Independent: 

Identity, Support 
Identity, Support, Identity * Support 
Identity, Support, Demo/Clinical," Identity * Support 

Dependent: DEPRESSION (Baseline) 
Independent: 

Timeline, Support 
Timeline, Support, Timeline * Support 
Timeline, Support, Demo/Clinical,· Timeline * Support 

Dependent: DEPRESSION (Baseline) 
Independent: 

Consequences, Support 
Consequences, Support, Consequences * Support 
Consequences, Support, Demo/Clinical," Consequences * Support 

R2 

.22 

.22 

.36 

.15 

.17 

.27 

Al 
Al 
.45 

SUPPORT 

R2 change p value 
(for the interaction term) 

.00 

.00 

.02 

.01 

.00 

.00 

.77 

.84 

.10 

.13 

049 
.51 

R2 

.16 

.17 

.31 

.13 

.14 

.26 

.36 

.36 
Al 

CONFLICT 

R2 change P value 
(for the interaction term) 

.01 

.01 

.00 

.01 

.00 

.00 

.31 

.37 

043 
.31 

.99 

.98 

** Significant at the 0.01 level (2-tailed). * Significant at the 0.05 level (2-tailed). 
a Demographie and clinical covariates were age (continuous), sex (binary), living alone (binary), formaI education (binary), LVEF (4 indicator 
variables), and Modified Charlson Comorbidity Index (2 indicator variables). 



ApPENDIX M-2 The Moderating Effeet of Support and Confliet on the Relationship Between Illness Perception (Personal and 
Treatment Control and Coherence) and Depression at BASELINE 

SUPPORT CONFLICT 

R2 
R2 change p value R2 change P value 

(for the interaction t(!rm) R2 
_ (for!h~ interaction term) 

Model 

Dependent: DEPRESSION (Baseline) 
Independent: 

Personal Control, Support .14 .13 
Personal Control, Support, Personal Control * Support .16 .02 .06 .13 .00 .93 
Personal Control, Support, Demo/Clinical, Personal Control * Support .29 .01 .19 .27 .00 .58 

Dependent: DEPRESSION (Baseline) 
Independent: 

Treatment Control, Support .17 .18 
Treatment Control, Support, Treatment Control * Support .17 .00 .50 .19 .01 .17 
Treatment Control, Support, Demo/Clinical, Treatment Control * Support .33 .00 .59 .35 .01 .15 

Dependent: DEPRESSION (Baseline) 
Independent: 

Coherence, Support .21 .21 
Coherence, Support, Coherence * Support .22 .01 .17 .21 .00 .95 
Coherence, Support, Demo/Clinical, Coherence * Support .34 .01 .15 .33 .00 .97 

** Significant at the O.Ollevel (2-tailed). * Significant at the 0.05 level (2-tailed). 
a Demographie and clinical covariates were age (continuous), sex (binary), living alone (binary), formaI education (binary), LVEF (4 indicator 
variables), and Modified Charlson Comorbidity Index (2 indicator variables). 



ApPENDIX M-3 The Moderating Effect of Support and Conflict on the Relationship Between Illness Perception (Identity, Timeline 
and Consequences) and Functional Performance at BASELINE 

Model 

Dependent: FUNCTIONAL PERFORMANCE (Baseline) 
Independent: 

Identity, Support 
Identity, Support, Identity * Support 
Identity, Support, Demo/Clinical," Identity * Support 

Dependent: FUNCTIONAL PERFORMANCE (Baseline) 
Independent: 

Timeline, Support 
Timeline, Support, Timeline * Support 
Timeline, Support, Demo/Clinical, a Timeline * Support 

Dependent: FUNCTIONAL PERFORMANCE (Baseline) 
Independent: 

Consequences, Support 
Consequences, Support, Consequences * Support 
Consequences, Support, Demo/Clinical, a Consequences * Support 

R2 

.04 

.04 

.18 

.03 

.03 

.15 

.06 

.07 

.24 

SUPPORT 

R2 change p value 
(for the interaction term) 

.00 

.00 

.00 

.00 

.01 

.00 

.83 

.43 

.75 

.97 

.21 

.63 

R2 

.04 

.04 

.16 

.03 

.06 

.18 

.06 

.07 

.24 

CONFLICT 

R2 change P value 
(for the interaction term) 

.00 

.00 

.04 

.03 

.01 

.00 

.93 

.93 

.02· 

.04· 

.35 
.44 

** Significant at the 0.01 level (2-tailed). * Significant at the 0.05 level (2-tailed). 
a Demographie and clinical covariates were age (continuous), sex (binary), living alone (binary), formaI education (binary), LVEF (4 indicator 
variables), and Modified Charlson Comorbidity Index (2 indicator variables). 



ApPENDIX M-4 The Moderating Effect of Support and Conflict on the Relationship Between Illness Perception (Personal and 
Treatment Control and Coherence) and Functional Performance at BASELINE 

SUPPORT CONFLICT 

Model 
, 

R- change p value 
, 

R- change Pvalue 
R2 (for the interaction term) R2 (for the interaction term) 

Dependent: FUNCTIONAL PERFORMANCE (Baseline) 
Independent: 

Personal Control, Support .06 .07 
Personal Control, Support, Personal Control * Support .08 .02 .11 .07 .00 .49 
Personal Control, Support, Demo/Clinical," Personal Control * Support .18 .02 .09 .17 .00 .76 

Dependent: FUNCTIONAL PERFORMANCE (Baseline) 
Independent: 

Treatrnent Control, Support .18 .18 
Treatrnent Control, Support, Treatrnent Control * Support .20 .02 .06 .18 .01 .34 
Treatrnent Control, Support, Demo/Clinical,a Treatrnent Control * Support .28 .02 .08 .27 .01 .37 

Dependent: FUNCTIONAL PERFORMANCE (Baseline) 
Independent: 

Coherence, Support .03 .03 
Coherence, Support, Coherence * Support .04 .01 .36 .04 .01 .32 
Coherence, Support, Demo/Clinical, a Coherence * Support .18 .00 .60 .18 .01 .38 

** Signifieant at the 0.01 leve1 (2-tailed). * Signifieant at the 0.05 level (2-tailed). 
a Demographie and elinical covariates were age (eontinuous), sex (binary), living alone (binary), formaI education (binary), LVEF (4 indicator 
variables), and Modified CharI son Comorbidity Index (2 indicator variables). 



ApPENDlX N-l The Moderating Effect of Support and Conflict on the Relationship Between Illness Perception (Identity, Timeline and 
Consequences) and Depression DELTA CHANGE 

Model 

Dependent: DEPRESSION (Delta Change) 
Independent: 

Identity, Support 
Identity, Support, Identity * Support 
Identity, Support, Demo/ClinicaV Identity * Support 

Dependent: DEPRESSION (Delta Change) 
Independent: 

Timeline, Support 
Timeline, Support, Timeline * Support 
Timeline, Support, Demo/Clinical," Timeline * Support 

Dependent: DEPRESSION (Delta Change) 
Independent: 

Consequences, Support 
Consequences, Support, Consequences * Support 
Consequences, Support, Demo/Clinical, a Consequences * Support 

R2 

.02 

.05 

.10 

.02 

.03 

.07 

.03 

.04 

.08 

** Significant at the 0.01 level (2-tailed). * Significant at the 0.05 level (2-tailed). 

SUPPORT 

R2 change p value 
(for the interaction term) 

.03 

.03 

.02 

.01 

.01 

.01 

.05 

.06 

.13 

.28 

.25 

.39 

R2 

.01 

.02 

.07 

.00 

.01 

.06 

.01 

.01 

.06 

CONFLICT 

R2 change P value 
(for the interaction term) 

.00 

.00 

.00 

.01 

.00 

.00 

.53 

.50 

.54 

.39 

.61 

.91 

a Demographie and clinical covariates were age (continuous), sex (binary), living alone (binary), formaI education (binary), LVEF (4 indicator 
variables), and Modified Charlson Comorbidity Index (2 indicator variables). 



ApPENDIX N-2 The Moderating Effect of Support and Conflict on the Relationship Between Illness Perception (Personal and 
Treatment Control and Coherence) and Depression DELTA CHANGE 

SUPPORT CONFLICT 

Model R2 i' chanse l!. value R2 R2 chanse Pvalue 
(for the interaction term) (jor the intecaction term) 

Dependent: DEPRESSION (Delta Change) 
Independent: 

Personal Control, Support .01 .00 
Personal Control, Support, Personal Control * Support .06 .05 .01· .00 .00 .87 
Personal Control, Support, Demo/Clinical, a Personal Control * Support .10 .04 .02· .05 .00 .90 

Dependent: DEPRESSION (Delta Change) 
Independent: 

Treatrnent Control, Support .02 .01 
Treatrnent Control, Support, Treatrnent Control * Support .04 .02 .14 .02 .00 .60 
Treatrnent Control, Support, Demo/Clinical,a Treatrnent Control * Support .08 .02 .17 .06 .00 .69 

Dependent: DEPRESSION (Delta Change) 
Independent: 

Coherence, Support .02 .00 
Coherence, Support, Coherence * Support .02 .00 .57 .02 .01 .19 
Coherence, Support, Demo/Clinical, a Coherence * Support .07 .00 .53 .07 .02 .12 

** Signifieant at the O.Ollevel (2-tailed). * Signifieant at the 0.05 level (2-tailed). 
a Demographie and clinical covariates were age (continuous), sex (binary), living alone (binary), formaI education (binary), LVEF (4 indicator 
variables), and Modified CharI son Comorbidity Index (2 indicator variables). 



ApPENDIX N-3 The Moderating Effect of Support and Conflict on the Relationship Between Illness Perception (Identity, Time1ine 
and Consequences) and Functional Performance DELTA CHANGE 

Model 

Dependent: FUNCTIONAL PERFORMANCE (Delta Change) 
Independent: 

Identity, Support 
Identity, Support, Identity * Support 
Identity, Support, Demo/Clinical,a Identity * Support 

Dependent: FUNCTIONAL PERFORMANCE (Delta Change) 
Independent: 

Timeline, Support 
Timeline, Support, Timeline * Support 
Timeline, Support, Demo/Clinical," Timeline * Support 

Dependent: FUNCTIONAL PERFORMANCE (Delta Change) 
Independent: 

Consequences, Support 
Consequences, Support, Consequences * Support 
Consequences, Support, Demo/Clinical, a Consequences * Support 

R2 

.03 

.03 

.05 

.02 

.02 

.04 

.03 

.03 

.05 

** Significant at the 0.01 level (2-tailed). * Significant at the 0.051evel (2-tailed). 

SUPPORT 

R2 change p value 
(for the interaction term) 

.01 

.00 

.00 

.00 

.00 

.00 

.35 

.46 

.69 

.61 

.76 

.74 

R2 

.01 

.02 

.05 

.00 

.00 

.03 

.01 

.01 

.04 

CONFLICT 

R2 change P value 
(for the interaction term) 

.02 

.02 

.00 

.00 

.01 

.01 

.13 

.12 

.75 

.77 

.40 

.36 

a Demographie and clinical covariates were age (continuous), sex (binary), living alone (binary), formaI education (binary), LVEF (4 indicator 
variables), and Modified Charlson Comorbidity Index (2 indicator variables). 



ApPENDIX N-4 The Moderating Effect of Support and Conflict on the Relationship Between Illness Perception (Personal and 
Treatment Control and Coherence) and Functional Performance DELTA CHANGE 

SUPPORT CONFLICT 

Model R2 change p value R2 change Pvalue 
R2 ([or the interaction term) R2 (for the interaction terml 

Dependent: FUNCTIONAL PERFORMANCE (Delta Change) 
Independent: 

Personal Control, Support .02 .00 
Personal Control, Support, Personal Control * Support .08 .07 <.01"" .01 .01 .28 
Personal Control, Support, Demo/Clinical," Personal Control * Support .10 .07 <.0(" .03 .01 .36 

Dependent: FUNCTIONAL PERFORMANCE (Delta Change) 
Independent: 

Treatment Control, Support .02 .00 
Treatment Control, Support, Treatment Control * Support .02 .00 .45 .01 .01 .24 
Treatment Control, Support, Demo/Clinical, a Treatment Control* Support .05 .01 .36 .03 .01 .26 

Dependent: FUNCTIONAL PERFORMANCE (Delta Change) 
Independent: 

Coherence, Support .02 .00 
Coherence, Support, Coherence * Support .02 .00 .98 .00 .00 .60 
Coherence, Support, Demo/Clinical, a Coherence * Support .04 .00 .94 .02 .00 .64 

** Significant at the O.Ollevel (2-tailed). * Significant at the 0.05 level (2-tailed). 
a Demographie and clinical covariates were age (continuous), sex (binary), living alone (binary), formaI education (binary), LVEF (4 indicator 
variables), and Modified Charlson Comorbidity Index (2 indicator variables). 



ApPENDIX 0-1 The Moderating Effect of Support and Conflict on the Relationship Between Illness Perception (Identity, Timeline and 
Consequences) and Depression RESIDUAL CHANGE 

Model 

Dependent: DEPRESSION (Residual Change) 
Independent: 

and Identity, Support 
and Identity, Support, Identity * Support 
and Identity, Support, Identity * Support, Demo/Clinical a 

Dependent: DEPRESSION (Residual Change) 
Independent: 

and Timeline, Support 
and Timeline, Support, Timeline * Support 
and Timeline, Support, Demo/Clinical,a Timeline * Support 

Dependent: DEPRESSION (Residual Change) 
Independent: 

and Consequences, Support 
and Consequences, Support, Consequences * Support 
and Consequences, Support, Demo/Clinical, a Consequences * Support 

R2 

.04 

.07 

.14 

.04 

.05 

.11 

.04 

.05 

.11 

** Significant at the 0.01 Ievei (2-tailed). * Significant at the 0.05 Ievei (2-tailed). 

SUPPORT 

RZ change p value 
(for the interaction term) 

.03 

.03 

.01 

.00 

.01 

.00 

.04' 
.05 

.24 

.45 

.29 

.44 

R2 

.01 

.01 

.08 

.01 

.01 

.09 

.01 

.01 

.08 

CONFLICT 

RZ change P value 
(for the interactiol} term) 

.00 

.00 

.01 

.01 

.00 

.00 

.69 

.62 

.40 

.25 

.60 

.90 

a Demographie and clinicai covariates were age (continuous), sex (binary), living aione (binary), formaI education (binary), LVEF (4 indicator 
variables), and Modified Charlson Comorbidity Index (2 indicator variables). 



ApPENDIX 0-2 The Moderating Effect of Support and Conflict on the Relationship Between Illness Perception (Personal and 
Treatment Control and Coherence) and Depression RESIDUAL CHANGE 

Mode1 

Dependent: DEPRESSION (Residual Change) 
Independent: 

and Personal Control, Support 
and Personal Control, Support, Personal Control * Support 
and Personal Control, Support, Demo/Clinical,' Personal Control * Support 

Dependent: DEPRESSION (Residual Change) 
Independent: 

and Treatrnent Control, Support 
and Treatrnent Control, Support, Treatrnent Control * Support 
and Treatrnent Control, Support, Demo/Clinical, a Treatrnent Control * Support 

Dependent: DEPRESSION (Residual Change) 
Independent: 

and Coherence, Support 
and Coherence, Support, Coherence * Support 
and Coherence, Support, Demo/Clinical,' Coherence * Support 

R2 

.05 

.08 

.15 

.07 

.09 

.15 

.04 

.04 

.11 

** Significant at the 0.01 level (2-tailed). * Significant at the 0.05 level (2-tailed). 

SUPPORT CONFLICT 

R2 change p value R2 change P value 
(for the interaction te,.m) R2 (for the interaction term) 

.04 

.03 

.01 

.01 

.00 

.00 

.03· 

.03· 

.17 

.17 

.79 

.74 

.02 

.02 

.09 

.05 

.06 

.12 

.01 

.03 

.10 

.00 

.00 

.01 

.00 

.01 

.02 

.89 

.79 

.37 

.44 

.17 

.11 

a Demographie and c1inical covariates were age (continuous), sex (binary), living alone (binary), formaI education (binary), LVEF (4 indicator 
variables), and Modified Charlson Comorbidity Index (2 indicator variables). 



ApPENDIX 0-3 The Moderating Effect of Support and Conflict on the Relationship Between Illness Perception (Identity, Timeline and 
Consequences) and Functional Performance RESIDUAL CHANGE 

Model 

Dependent: FUNCTIONAL PERFORMANCE (Residual Change) 
Independent: 

and Identity, Support 
and Identity, Support, Identity * Support 
and Identity, Support, Demo/Clinical: Identity * Support 

Dependent: FUNCTIONAL PERFORMANCE (Residual Change) 
Independent: 

and Timeline, Support 
and Timeline, Support, Timeline * Support 
and Timeline, Support, Demo/Clinical, a Timeline * Support 

Dependent: FuNCTIONAL PERFORMANCE (Residual Change) 
Independent: 

and Consequences, Support 
and Consequences, Support, Consequences * Support 
and Consequences, Support, Demo/Clinical, a Consequences * Support 

R2 

.04 

.05 

.10 

.02 

.02 

.07 

.02 

.02 

.07 

** Significant at the 0.01 level (2-tailed). * Significant at the 0.05 level (2-tailed). 

SUPPORT 

R2 change p value 
(for theinteractf~n term) 

.01 

.00 

.00 

.00 

.00 

.00 

.36 

.56 

.74 

.59 

.99 

.81 

R2 

.02 

.04 

.09 

.00 

.00 

.05 

.00 

.01 

.05 

CONFLICT 

R2 change P value 
(for the interacti~n terJn) 

.02 

.02 

.00 

.00 

.00 

.01 

.11 

.11 

.82 

.86 

.53 

.44 

a Demographie and clinical covariates were age (continuous), sex (binary), living alone (binary), formaI education (binary), LVEF (4 indicator 
variables), and Modified Charlson Comorbidity Index (2 indicator variables). 



ApPENDIX 0-4 The Moderating Effect of Support and Conflict on the Relationship Between Illness Perception (Personal and 
Treatment Control and Coherence) and Functional Performance RESIDUAL CHANGE 

SUPPORT CONFLICT 

Model R2 change p value R2 change Pvalue 
R2 (for the interaction term) R2 (for the interaction term) 

Dependent: FUNCTIONAL PERFORMANCE (Residual Change) 
Independent: 

and Personal Control, Support .03 .01 
and Personal Control, Support, Personal Cont. * Support .08 .05 <.01" .02 .01 .19 
and Personal Control, Support, Demo/Clinical, a Personal Cont. * Support .12 .06 <.01" .06 .01 .30 

Dependent: FUNCTIONAL PERFORMANCE (Residual Change) 
Independent: 

and Treatrnent Control, Support .02 .01 
and Treatrnent Control, Support, Treatrnent Control * Support .03 .00 .74 .02 .02 .15 
and Treatrnent Control, Support, Demo/Clinical,a Treatrnent Control * Support .07 .00 .57 .06 .02 .17 

Dependent: FUNCTIONAL PERFORMANCE (Residual Change) 
Independent: 

and Coherence, Support .02 .00 
and Coherence, Support, Coherence * Support .02 .00 .80 .01 .01 .43 
and Coherence, Support, Demo/ClinicaV Coherence * Support .07 .00 .96 .06 .00 .49 

** Significant at the O.Ollevel (2-tai1ed). * Significant at the O.05level (2-tailed). 
a Demographic and clinical covariates were age (continuous), sex (binary), living alone (binary), formaI education (binary), LVEF (4 indicator 
variables), and Modified Charlson Comorbidity fudex (2 indicator variables). 


