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Abstract

People affected by chronic heart failure (CHF) suffer from diffuse brain pathology
and are consequently at a higher risk of developing cognitive impairment. The aim of
this thesis was to examine two areas of cognition in people with CHF, namely
prospective memory (PM) and social cognition. This aim was addressed in a series of
three experiments. PM and social cognition have not previously been assessed in the
CHF population; however, because both of these cognitive processes rely on brain
regions that are commonly damaged in people with CHF, it was expected that these
areas of cognition would be impaired.

Study 1 assessed PM function, or the ability to remember to perform tasks in
the future, in a CHF sample (n = 30) and demographically matched controls (n = 30).
A comprehensive cognitive test battery including measures of general cognition was
administered. Additionally, a behavioural measure of PM was used. The CHF sample
had deficits in some, but not all, general cognitive domains. The key findings of this
study showed that the CHF sample had pervasive but modest PM deficits, compared
to healthy controls.

Study 2 tested the possibility raised by Study 1 that PM deficits may impair
patients’ ability to adequately manage their CHF. Study 2 used the same sample as
Study 1 (n = 30). The relationship between CHF self-care and other more general
cognitive processes was also assessed. Self-care was assessed using the Self-care
Heart Failure Index, and medication adherence and functional independence were also
assessed. Overall, the findings did not show a statistically significant relationship

between cognitive ability and self-care.



Finally, Study 3 examined social cognition in people with CHF (n = 31) and
demographically matched controls (n = 38). Two core aspects of social cognition
were examined: emotion recognition — the ability to correctly distinguish emotions
displayed by others; and Theory of Mind (ToM) — the ability to make inferences about
the mental states of others. A comprehensive cognitive test battery including measures
of more general cognition was also administered. The CHF sample showed deficits on
some, but not all cognitive domains, but general memory was preserved. There were
no differences in either of the social cognitive constructs between the CHF and
control groups. However, in the CHF group, there was a significant positive
correlation between global cognition and both emotion recognition and ToM.

A major feature to emerge in the sequence of studies was that, compared to
existing CHF studies, the CHF group in this thesis had relatively high cognitive
performance and good health status. Prior to this thesis, the pattern of cognitive
performance and the significance of cognitive deficits in similar, high functioning
CHF groups, were not understood. Despite some cognitive decline, the CHF sample
had good abilities to manage day-to-day tasks. The findings of this thesis emphasise
that disease management programs should reflect the abilities and needs of the

individual.
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CHAPTER 1: Introduction and Thesis Outline

1.1 Background and Rationale

People affected by chronic heart failure (CHF) suffer from diffuse brain
damage (VVogels, van der Flier, et al., 2007; Woo, Macey, Fonarow, Hamilton, &
Harper, 2003) and have a higher risk of developing cognitive impairment in a number
of different domains (Pressler, 2008; Vogels, Oosterman, van Harten, Scheltens, et al.,
2007; Vogels, Scheltens, Schroeder-Tanka, & Weinstein, 2007). Findings from
pathology studies indicate that damage most frequently occurs to frontal, and to a
lesser degree, temporal neural structures (Almeida et al., 2012; Artero et al., 2004; de
Leeuw et al., 2001; Kalaria et al., 2004; VVogels, Oosterman, van Harten, Gouw, et al.,
2007; Woo, Kumar, Macey, Fonarow, & Harper, 2009; Woo et al., 2003).
Importantly, the cognitive impairment that results from this brain pathology has been
associated with poorer adherence to CHF self-care (Currie, Rideout, Lindsay, &
Harkness, in press), a key non-pharmacological intervention for CHF (Krum et al.,
2006).

Although there is substantial research into general cognitive processes in
people with CHF, no prior research has examined two specific areas of cognition,
namely prospective memory (PM) and social cognition. It seems likely that the
cognitive deficits experienced by people with CHF would extend to deficits in PM
and social cognition. This is because CHF patients have cerebral abnormalities in
frontal and temporal brain regions — areas that are implicated in these processes. This
thesis examined a series of questions relating to these specific cognitive processes in
people with CHF who are not affected by dementia. Each of these is introduced

below.



First, PM is the ability to remember to perform tasks at some point in the
future, such as remembering to take medication or turning off safety appliances at
designated time points (Maylor, 1990). PM is not only critical for daily functioning
(McDaniel & Einstein, 2007), but this cognitive ability might also be especially
relevant for patients with CHF who are required to complete daily self-care tasks to
manage their chronic illness (Riegel et al., 2004).

Despite how important it is for people with CHF to adhere to self-care
recommendations, adequate self-care continues to be difficult for most patients to
achieve (Lee, Moser, Lennie, & Riegel, 2011; Moser & Watkins, 2008). Cognitive
impairment is one of the multiple factors that impairs self-care (Currie et al., in press).
It is not yet known whether there is a relationship between PM function and self-care
behaviours. Thus, more research is needed to expand our knowledge of associations
between specific cognitive processes that impede optimal self-care.

The final focus of this thesis is emotion recognition and theory of mind (ToM)
in people with CHF. These processes are the two core aspects of social cognition.
They represent the ability to perceive and correctly distinguish emotions displayed by
others (Adolphs & Janowski, 2011), and the ability to make inferences about the
mental states of others (Frith & Frith, 2005). Social supports play an important role in
CHF health outcomes (Luttik, Jaarsma, Moser, Sanderman, & van Veldhuisen, 2005);
therefore the study of social cognition is important in people with CHF because

interpersonal relationships critically depend on social cognition (Grossmann, 2010).

1.2 Context of Thesis Project
The studies included in this thesis were embedded within a larger study

(Evaluation of a Heart Failure Screening Tool: Heart-FaST). Therefore, all



participants in this thesis were recruited from a pool of participants taking part in the

parent study.

This thesis contains four separate papers in the form of published or submitted

manuscripts: one Protocol Paper and three original studies. The first three manuscripts

(the Protocol Paper and first two studies) focus on aspects of PM function in CHF.

The fourth manuscript focuses on social cognition in this group. The first manuscript

presents the protocol for the first and second original studies. Study 1 and Study 2

used the same sample, but analysed and presented different variables. Cognitive data

from Study 1 were used in Study 2, but additional health-related data for Study 2 were

collected at a separate time. A subset of the sample in Study 1 and Study 3 is the

same. Figure 1.1 represents the structure of the thesis and the relationship between

studies.

Papers
included
in thesis

Figure 1.1. Structure of thesis and the relationship between studies.
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1.3 Structure of Thesis and Study Aims

The literature reviewed for this thesis is covered in three separate chapters.
These review chapters are presented first, followed by each of the four individual
manuscripts. Throughout the review chapters, each of the major gaps in the literature
will be highlighted. The first literature review (Chapter 2) provides an overview of
what is currently known about the association between CHF and cognitive
performance, and the relationship between cognitive impairment and self-care.
Chapter 2 describes the gaps in existing literature that are addressed within the
individual manuscripts.

The second literature review (Chapter 3) provides a detailed overview of PM,
developments in the literature over time, and the relationship between PM function
and general cognitive abilities. The literature review in this chapter provides the
necessary background for the first two studies that focus on the investigation of PM
function in people with CHF, and the relationship between PM and self-care.

The third and final review (Chapter 4) presents the existing literature relating
to social cognition specifically, and the relationship between emotion recognition and
ToM and other more general cognitive processes. This review chapter provides the
rationale for the third and final study of this thesis, which examines emotion
recognition and ToM abilities in people with CHF.

Paper 1 (Chapter 5) is a protocol that describes the rationale and methodology
for the investigation of PM in people with CHF, and the association between PM and
self-care.

Study 1 (also Chapter 5) examined PM performance in a group of CHF

patients, compared to a group of matched controls. The aims of the study were to:



Provide the first empirical comparison of PM performance of people with
CHF and demographically matched controls;

Assess whether deficits in PM ability vary according to different types of PM
tasks, or whether the deficits are pervasive across all PM tasks; and

Explore whether PM ability in patients with CHF is related to more general

cognitive functioning.

The results of Study 1 showed that patients with CHF had deficits in PM, which

were consistent across different types of PM tasks. Therefore, Study 2 (Chapter 6)

extended on these findings by investigating whether the PM deficits observed in

patients with CHF were related to their self-care behaviours. The aims of the study

were to:

Investigate whether overall PM performance is related to self-care
maintenance and management behaviours; and

Examine whether more general cognitive abilities, such as verbal memory,
executive functions, and global cognition is related to self-care maintenance

and management behaviours.

Study 3 (Chapter 7) investigated social cognition, the second focus area of this

thesis. The aims of this study were to:

Compare the two key social cognitive abilities, emotion recognition, and ToM
of a group of CHF patients, to a group of healthy controls; and
Investigate whether emotion recognition and theory of mind are associated

with general cognitive abilities in people with CHF.



Although each individual study discusses limitations, implications, and future
directions, these areas are discussed from a broader perspective in the general
discussion chapter (Chapter 8). The final review chapter demonstrates that the CHF
sample in this thesis had higher cognitive performance, better health status, and better
abilities to manage day-to-day tasks, compared to existing CHF studies. At present,
the approach to disease management consists of generalised rather than tailored
intervention. Chapter 8 discusses how the results of the original research in this thesis
show that interventions should be tailored to the needs of the individual. More
specifically, in order to optimise the management of this complex condition,
interventions should target individuals with high needs, such as people with poor
cognitive performance, poor health status, and those who have difficulties with
management of day-to-day tasks.

A research portfolio, the ethics approval letters from the Australian Catholic
University and Eastern Health Ethics Committees, and the measures used in the thesis

are included in Appendices A to D.



CHAPTER 2: Selective Review of Literature Examining the Association

Between Chronic Heart Failure, Brain Pathology and Cognitive Impairment

2.1 Scope and Focus of Review

People with CHF suffer from widespread brain damage and have a higher risk
of developing cognitive impairment in a number of domains (Bennett & Sauvé, 2003;
Cameron, Worrall-Carter, Riegel, Lo, & Stewart, 2009; Vogels, Oosterman, van
Harten, Gouw, et al., 2007; Vogels, van der Flier, et al., 2007; VVogels, Scheltens, et
al., 2007). Findings from pathology studies indicate that cognitive impairment is most
frequently caused or exacerbated by small vessel brain pathology, causing brain
damage to frontal and temporal neural structures (Almeida et al., 2012; Artero et al.,
2004; de Leeuw et al., 2001; Kalaria et al., 2004; Vogels, Oosterman, van Harten,
Gouw, et al., 2007; Vogels, van der Flier, et al., 2007; Woo et al., 2009, 2003;
Zuccala et al., 1997). With the prevalence of both CHF and cognitive impairment
rising with age, the simultaneous burden of both conditions will increase in the same
individual (Heckman, Patterson, & McKelvie, 2007). Therefore, it is important to
further understand the cognitive profile and impact of impairment in CHF.

The main focus of this chapter is to provide a review of existing research
relating to general cognitive functioning of people with CHF. The first part of the
chapter provides a broad view of cardiovascular diseases (CVD) and progression to
CHF and self-care. The second part of the chapter provides a review of key
epidemiological research on the association between CHF and cognitive impairment,

and the relationship between cognitive impairment and self-care.



2.2 Cardiovascular Disease and Risk Factors

Cardiovascular diseases (CVD) are pathological processes that affect the heart
and blood vessels (Australian Institute of Health and Welfare, 2011). Plaque
formation is one of the major pathological mechanisms involved in cardiovascular
diseases. Plaque is characterised by an abnormal build-up of fat or cholesterol in the
inner lining of the arteries (Australian Institute of Health and Welfare, 2011). The
clinical manifestation of CVD varies depending on the type of pathology, and on
which blood vessels are affected. The main form includes ischaemic heart disease
(coronary artery disease). This may manifest in a number of the following ways:
chronic angina; myocardial infarction and/or acute cardiac arrest; atrial fibrillation,
which is a form of arrhythmia; cerebrovascular disease, including cerebrovascular
accidents (strokes); and peripheral arterial disease, which affects the vessels in the
legs and arms (Australian Institute of Health and Welfare, 2011; Lalor et al., 2012).

There are a number of cardiovascular risk factors (CRFs), both clinical and
lifestyle, which have been linked to the development of CVD. The major clinical risk
factors include hypertension, obesity, hypercholesterolemia, diabetes, and depression.
On the other hand, lifestyle factors such as physical inactivity, poor nutrition, tobacco
smoking, excessive alcohol intake, as well as advancing age have also been found to
increase the development of CVD (Australian Institute of Health and Welfare, 2011;

Lalor et al., 2012).

2.3 Chronic Heart Failure Defined
CHF is considered the severe and end-stage syndrome of CVD. CHF is a
clinical syndrome resulting from multiple, long-standing cardiovascular

abnormalities, most commonly: coronary artery disease and hypertension (Braunwald,



2013). It is a complex condition that is characterised by structural dysfunction and
weakening of the heart. In its most common form, CHF impairs the ability of the left
ventricle to either eject or fill adequately with blood to meet the metabolic needs of

the body (particularly during physical activity) (Krum et al., 2006).

2.3.1 Manifestation and classification of CHF

People with CHF experience a number of debilitating symptoms that impact
on daily functioning and quality of life (Volz et al., 2011; Zambroski, Moser, Bhat, &
Ziegler, 2005). Clinical signs and symptoms of CHF occur due to the physiological
retention of sodium and fluid resulting in shortness of breath, cough (especially at
night), weight gain, and peripheral oedema (swollen ankles, legs, and abdomen). As
well, patients suffer from symptoms related to poor circulation, or low cardiac output.
These symptoms include lethargy and fatigue, dizziness, arrhythmias, and reduced
exercise tolerance (Krum et al., 2006; Krum, Jelinek, Stewart, Sindone, & Atherton,
2011).

The functional grading of CHF is typically based on the presentation and
severity of symptoms. The New York Heart Association (NYHA) functional
classification (Table 2.1) is used in Australian clinical practice (The Criteria
Committee of the New York Heart Association, 1994). The NYHA provides a simple
classification by placing patients in one of four categories based on symptoms of

breathlessness with varying degrees of activity.
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Table 2.1:

New York Heart Association Functional Classification

Class Patient symptoms

I No limitation on physical activity. Normal physical activity does not cause
fatigue, dyspnoea or palpitations. Asymptomatic dysfunction.

I Slight limitation of physical activity. Ordinary physical activity results in
fatigue, palpitation, dyspnoea or angina pectoris. Mild CHF.

Il Marked limitation of physical activity. Less than ordinary physical activity
leads to symptoms. Moderate CHF.

v Unable to undertake any physical activity without discomfort. Symptoms of

CHF present at rest. Severe CHF.

The management of CHF is aimed at reducing symptoms and improving
quality of life and survival. There are three primary components of CHF management:
1) pharmacological management, 2) surgical procedures and supporting devices, and
3) non-pharmacological interventions (Krum et al., 2006). The first two aspects are
beyond the scope of this thesis. A review of the key non-pharmacological

intervention, CHF self-care, is presented in Section 2.4.

2.3.2 Individual and economic burden.

Despite a recent decline, Australia still has one of the highest rates of CVD in
the world (Australian Institute of Health and Welfare, 2011). CHF affects an
estimated 1.5% to 2% of Australians, with approximately 30,000 new cases diagnosed

each year (Australian Institute of Health and Welfare, 2011). The burden of CHF
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increases markedly with age; 1% of people aged 50 to 59 years have this condition;
10% of people aged 65 years and older; and over 50% of people aged 85 years and
older (Australian Institute of Health and Welfare, 2011). As the diagnosis is
commonly missed in mild to moderate cases, the actual number of people affected
could be as high as twice the estimates (Yancy et al., 2013). The ageing population,
combined with improved survival after an acute cardiovascular event will lead to a
CHF epidemic in Australia within the next two decades (Campbell, 2003; Horowitz &
Stewart, 2001; Krum, Tonkin, Currie, Djundjek, & Johnston, 2001).

CHF is characterised by poor health outcomes. Research has found that
approximately 59% of men and 45% of women die within five years of the first onset
of symptoms of the illness (Najafi, Dobson, & Jamrozik, 2006; Stewart, 2008). A
large recent study reported that within one year of hospital discharge, readmissions
occurred for 67.4% and death for 35.8% (Dharmarajan et al., 2015). Another study
assessed the effect of incident CHF hospitalisation on subsequent mortality in a post-
hoc propensity-matched design (Ahmed et al., 2008). This involved 1057 pairs of
patients: those with CHF hospitalisations during a two-year follow-up, and patients
with no CHF hospitalisations; compared to 153 deaths in the latter group, 334 deaths
occurred in the CHF hospitalisation group. Thus, patients hospitalised for worsening
CHF had a 2.49 times greater risk of subsequent post-two-year mortality.

The relatively high prevalence of this condition and associated morbidity and
mortality imposes a high cost of illness and economic burden on the health care
system (Clark, McLennan, Dawson, Wilkinson, & Stewart, 2004; Lee, Chavez, Baker,
& Luce, 2004; Smith et al., 2012). CHF ranks among the most costly diseases in
developed countries, with 1% to 2% of all healthcare expenditure spent on CHF

management (Liao, Allen, & Whellan, 2008). Most of the enormous cost associated
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with the care of people with CHF is the result of re-hospitalisation for exacerbation of
symptoms (Liao et al., 2006, 2007). A study of the burden of CHF in Australia
reported that, in 2000, there were an estimated 22,000 incidents of admissions for
CHF, and approximately 100,000 admissions overall (Clark et al., 2004). It was also
reported that healthcare expenditure was around 1.4 million days of hospitalisations at
a cost of more than $1 billion (Clark et al., 2004). As the prevalence of CHF
increases, however, expenditure related to the care of people who are affected by CHF
is expected to increase substantially (Smith et al., 2012). Given the burden of CHF on
the individual and the economic system, a key focus of CHF treatment is on
interventions that can improve outcomes post-discharge. Self-care behaviours are of
particular focus in this thesis because of its reliance on complex cognitive processes

(discussed in Section 2.5.4).

2.4 Self-care

CHF self-care (Riegel, Moser, et al., 2009; Riegel, Jaarsma, & Stromberg,
2012; Riegel, Lee, & Dickson, 2011) is a key non-pharmacological therapy that
significantly improves outcomes. The middle-range theory (Riegel et al., 2012) of
chronic illness describes CHF self-care as a naturalistic decision-making process with
three unique, but synchronous, elements. These include, self-care maintenance, self-
care management, and self-care confidence (Riegel et al., 2012).

More specifically, self-care maintenance behaviours involve symptom
monitoring and treatment that improves well-being, preserves health, or maintains
physiological and emotional stability (Riegel et al., 2012); for example, adhering to
complex medication regiments, restricting fluid intake, and actively monitoring signs

and symptoms that may indicate an exacerbation of CHF (Krum et al., 2006, 2011;
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Riegel, Moser, et al., 2009). Another essential component of this process is weighing
each morning after toileting and before dressing and breakfast (Krum et al., 2011,
Riegel, Lee, et al., 2011) in order to monitor the body’s fluid retention and prevent the
occurrence of oedema.

Self-care maintenance is considered the foundation of self-care management.
This is described as a decision-making process that begins with recognising a change
in symptoms and then responding appropriately to worsening symptoms by engaging
in active and constructive behaviours, or seeking medical advice (Riegel et al., 2004,
2012). For example, patients recognise a change such as increasing oedema, which is
evident by an increase in weight of two kilos or more, evaluate the relevance of the
symptom change, decide to take action, and implement a treatment strategy (e.g.,
taking an extra diuretic dose). The final step involves the evaluation of the response to
the action implemented (Riegel et al., 2012). It has been suggested that patients who
are most successful at self-care management are able to comprehend the meaning of
changes, mentally stimulate options, and decide on an appropriate course of action
(Riegel et al., 2012).

The last factor, self-care confidence, is not a part of the self-care process per
se. However, the amount of confidence that a patient has in their ability to
successfully carry out self-care behaviours influences the success of self-care
maintenance and management (Riegel & Dickson, 2008). Indeed, one recent study
found that cognitively impaired patients had less confidence with self-care

management (Levin et al., 2014).

2.4.1 Self-care adherence.

Adherence to self-care slows the disease progress and prolongs survival (Lee
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et al., 2011; Moser & Watkins, 2008). Research has found that patients who engaged
in above average self-care management had a 56% reduction in the risk of all-cause
mortality, hospitalisations, or emergency room admission, compared to people who
engaged in below-average self-care (Lee et al., 2011). Furthermore, symptomatic
CHF patients who were more engaged in self-care management had an event risk (i.e.,
mortality, hospitalisations, and emergency admission) that was almost equivalent to
those who were symptom-free; however, a systematic review found that non-
adherence continues to be a major problem (Wal, Jaarsma, & Veldhuisen, 2005). One
large study involving 2082 patients from developed and developing countries found
that self-care performance was inadequate on all scales and groups (Riegel, Moser, et

al., 2009).

Medication behaviours. Medication adherence continues to be a problem
amongst people with CHF. A systematic literature review of 50 studies (Wu, Moser,
Lennie, & Burkhart, 2008) reported varying rates (2% to 90%) of medication
adherence, but most commonly adherence was reported to be between 40% and 50%.
Medication non-adherence is a significant barrier to enhancing the effectiveness of
treatment and one of the most relevant predictors of poor health outcomes in CHF
(Molloy, O’Carroll, Witham, & McMurdo, 2012). Specifically, non-adherence to
medication has been shown to be responsible for the majority of readmissions for
CHF in the United States (Heidenreich, 2004; Ho, Bryson, & Rumsfeld, 2009; Murray
et al., 2009; Murray et al., 2004). It has also been reported that medication non-
adherence was related to higher risk of cardiac events or mortality (Wu et al., 2009;
Wu, Moser, Chung, & Lennie, 2008). A recent trial linked medication non-adherence

(defined as < 80%) to all-cause mortality and cardiovascular hospitalisation
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(Fitzgerald et al., 2011). Furthermore, one large study found that medication
adherence independently predicted cardiac event-free survival over a three-and-a-half
year period (Wu, Lennie, Dekker, Biddle, & Moser, 2013). More specifically, the risk
of a cardiac event for patients with medication non-adherence (and depressive
symptoms) was five times greater than those who were medication adherent (and

without depressive symptoms).

Weighing, fluid restriction, and symptom monitoring. Literature involving
other self-care behaviours is relatively limited compared to medication adherence, but
a number of individual studies have examined other key behaviours. For instance,
studies have found that adherence to daily weighing ranges from 12% to 75% (de
Lusignan, Wells, Johnson, Meredith, & Leatham, 2001; Jaarsma, Abu-Saad, Dracup,
& Halfens, 2000; Michalsen, Konig, & Thimme, 1998; Moser, Doering, & Chung,
2005); adherence to recommendations for the control of a sodium-restricted diet vary
from 50% (Jaarsma et al., 2000) to 88% (Carlson, Riegel, & Moser, 2001); and the
lowest reported adherence rate for fluid intake was 23% (Jaarsma et al., 2000).
Additionally, symptom-monitoring behaviours are performed infrequently. Several
studies have identified that patients delay seeking help for symptom changes
(Evangelista, Dracup, & Doering, 2002; Friedman, 1997; Parshall et al., 2001),
between five to seven days, but dyspnoea duration ranged from 30 minutes to 90 days
before action was taken (Jurgens, Hoke, Byrnes, & Riegel, 2009).

Multidimensional factors have been shown to affect the implementation of
self-care behaviours. For instance, depression is common in CHF (Rutledge, Reis,
Linke, Greenberg, & Mills, 2006) and can affect an individual’s ability to acquire and

maintain adequate self-care. Furthermore, factors such as access to relevant and
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appropriate information and lack of social support are also important influences of
self-care (Cameron, Worrall-Carter, Riegel, et al., 2009; Driscoll, Davidson, Clark,
Huang, & Aho, 2009; Moser & Watkins, 2008; Sayers, Riegel, Pawlowski, Coyne, &
Samaha, 2008). It also seems likely that patients’ difficulties partially reflect cognitive
deficits. Therefore, more research is needed to understand factors that contribute to
difficulties in achieving optimal self-care. Given that the focus of this thesis is on
cognition, Section 2.5 provides a review of literature of vascular cognitive

impairment.

2.4.2 Assessment of self-care.

The most common way of assessing self-care behaviours in research studies is
using the Self-care Heart Failure Index (SCHFI) (v6) (Riegel, Lee, Dickson, &
Carlson, 2009) . This measure was used to assess self-care in Study 2 of this thesis.
The SCHFI is a comprehensive self-report instrument of self-care practices, and is the
only published measure of behaviours that are pertinent to the management of CHF.
The SCHFI evolved from the middle-range theory of chronic illness (Riegel et al.,
2012), and is made up of three subscales: maintenance, management, and confidence.
The SCHFI has been extensively validated among CHF populations around the world,
and is often used as a way to measure the effectiveness of education interventions
(Cameron, Worrall-Carter, Driscoll, & Stewart, 2009).

Overall, the reliability of the SCHFI is adequate (alpha .76). Furthermore,
factor analysis supported the construct validity of the scales, which was consistent
with the underlying theory (Riegel et al., 2004). Reliability of the management (alpha
.70) and confidence (alpha .82) scales are adequate, but the reliability of the

maintenance scale was lower than desired (alpha .56). It might however be expected
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that the maintenance scale would have low reliability because these items reflect
behaviours that are known to vary across different people (Riegel et al., 2004). One of
the limitations of the SCHFI is that at present, there is no existing data on its
ecological validity. Therefore, self-care outcomes as assessed by the SCHFI may not
reflect self-care behaviours in real life.

So far, this literature review has focused on providing an introduction to CHF,
and the management of this complex condition through self-care. The last section of
this chapter focuses on a review of literature on vascular cognitive impairment, and
the relationship between cognitive function and self-care performance; these are the

key focus areas of this thesis.

2.5 Vascular Cognitive Impairment

It is now widely recognised that people with CHF are at risk of cognitive
impairment. The prevalence of cognitive deficits has been observed in as many as
50% of clinically stable outpatients and up to 80% of hospitalised patients (Bennett &
Sauve, 2003; Cameron, Worrall-Carter, Page, Riegel, et al., 2010; Dodson, Truong,
Towle, Kerins, & Chaudhry, 2013; Miller et al., 2012; Pressler, 2008). This form of
impairment, which is caused by, or associated with vascular factors, has been termed
‘vascular cognitive impairment’. The term refers to the full continuum, ranging from
mild deficits to severe cognitive dysfunction (Chertkow, Feldman, Jacova, &
Massoud, 2013; Gorelick & Nyenhuis, 2013; Hachinski et al., 2006; Korczyn &
Vakhapova, 2010; O’Brien et al., 2003; Rockwood, 2002). Earlier definitions of
vascular-related cognition described a range from subclinical, mild cognitive
impairment to severe impairment such as vascular dementia (Chertkow et al., 2013;

Gorelick & Nyenhuis, 2013). The pathological processes for the full spectrum of
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syndromes are identical, and the difference between the two merely relates to the
severity of the impairment (Mariani, Monastero, & Mecocci, 2007).

The more recent classification of cognitive impairment has been termed
neurocognitive disorders. This classification is based on the diagnosis in the
Diagnostic and Statistical Manual of Mental Disorders — fifth edition (DSM-5)
(American Psychiatric Association, 2013), presented in Table 2.2. Similar to the
original description, neurocognitive disorders range from delirium, followed by mild
neurocognitive disorder to major neurocognitive disorder, and their specific
aetiological subtypes (American Psychiatric Association, 2013). The cognitive
impairment seen in CHF is often subtle in nature, and would not meet the clinical
diagnosis of dementia; for example, one study found that mild cognitive impairment
was detected in 73% of a sample who were believed to be a group without any
impairment (Cameron et al., 2010). Therefore, given the prevalence of mild forms of
cognitive deficit in the CHF population, the diagnostic criteria for mild

neurocognitive disorder is described below.

2.5.1 Diagnostic criteria for mild neurocognitive disorder.

The criteria for neurocognitive disorders have been based on defined cognitive
domains. These include areas such as: complex attention; executive function; learning
and memory; language; perceptual-motor; and social cognition (American Psychiatric
Association, 2013). Notably, each of these broad domains has already been
investigated in the CHF population, except for social cognition (Study 3). Table 2.2

details the diagnostic criteria for mild neurocognitive disorder:
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Table 2.2:

DSM-5 Diagnostic Criteria

Diagnosis for mild neurocognitive disorder

A. Evidence of modest cognitive decline from a previous level of performance in
one or more cognitive domains (complex attention, executive function, learning
and memory, language, perceptual-motor, or social cognition) based on:

1. Concern of the individual, a knowledgeable informant, or the clinician that
there has been a mild decline in cognitive function; and

2. A modest impairment in cognitive performance, preferably documented by
standardised neuropsychological testing, or in its absence, another
quantified clinical assessment.

B. The cognitive deficits do not interfere with independence in everyday activities
(i.e., at a minimum, requiring assistance with complex instrumental activities of
daily living such as paying bills or managing medications) but greater effort,
compensatory strategies, or accommodation may be required.

C. The cognitive deficits do not occur exclusively in the context of a delirium.

D. The cognitive deficits are not better explained by another mental disorder (i.e.,

major depressive disorder, schizophrenia).

2.5.2 Vascular processes and related neuropathology.

Vascular cognitive impairment develops through a range of processes. Most
commonly, it includes factors such as the severity of cardiac dysfunction (Pressler,
Subramanian, Kareken, Perkins, Gradus-Pizlo, Sauve, Ding, Kim, Sloan, Jaynes, et

al., 2010; Vogels, Oosterman, van Harten, Scheltens, et al., 2007), duration of CHF
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(Ekman, Fagerberg, & Skoog, 2001; Vogels, van der Flier, et al., 2007), reduced
cardiac output leading to inadequate cerebral perfusion and oxygenation, and
accumulation of silent subcortical strokes (Artero et al., 2004; Bennett & Sauvé,
2003; Roman, 2004; Saxena & Schoemaker, 1993; Siachos, Vanbakel, Feldman,
Uber, & Simpson, 2005; Vogels, van der Flier, et al., 2007; Woo et al., 2003).
Vascular-related cognitive impairment can also be caused by cardiovascular risk
factors such as age (Insel & Badger, 2002), hypertension (Sierra, Doménech,
Camafort, & Coca, 2012), and depression (Hawkins et al., in press; Insel & Badger,
2002; Li, Meyer, & Thornby, 2001), or through moderating effects like individual
medication or drug interactions (Riegel, Moser, et al., 2009). In most cases however,
the aetiology of cognitive impairment involves both cardiovascular risk factors and
circulatory insufficiency. The degree of impairment usually develops gradually over
years, and is not typically marked by discrete changes in cognition (Schmidtke &
Hall, 2005). An adaptation of the model of cognitive impairment (Figure 2.1)
proposed by Bennett, Sauvé, and Shaw (2005) summarises the processes involved in
vascular cognitive impairment discussed in this section.

One major substrate that causes cognitive impairment is large vessel disease,
or cortical stroke, which is caused by atherosclerotic disease in a major cerebral artery
(O’Brien et al., 2003). The other major form is small vessel disease, which results
from pathology in the cerebral arterioles and manifests as small subcortical infarcts
and/or white matter ischaemic lesions (Alosco, Brickman, et al., 2013; O’Brien et al.,
2003; Roman, Erkinjuntti, Wallin, Pantoni, & Chui, 2002; VVogels, van der Flier, et
al., 2007). The most frequently observed cerebral abnormalities resulting from small
vessel disease include diffuse regions of the subcortical white matter, particularly in

the frontal lobes, and subcortical grey matter (Almeida et al., 2012; Artero et al.,
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2004; de Leeuw et al., 2001; Kalaria et al., 2004; Vogels, van der Flier, et al., 2007,
Woo et al., 2009, 2003). Medial temporal and temporal-parietal regions have also
been identified as areas of high vulnerability in the presence of grey matter loss
(Almeida et al., 2012, 2013; VVogels, van der Flier, et al., 2007; Woo et al., 2009,

2003).

Moderators
Medications,
gender, education

CRFs _CHF
Age, hypertension, Cognitive Circulatory
depression, comorbid impairment insufficiency
conditions (severity, duration,
decreased

Figure 2.1. Summary of mechanisms involved in the development of cognitive

dysfunction (Bennett et al., 2005).

2.5.3 Cognitive functioning.

Over the past decade, a growing body of research has examined cognitive
functioning in people who are affected by CHF. Four literature reviews (Bennett &
Sauveé, 2003; Cannon, McMurray, & Quinn, 2015; Hajduk, Kiefe, Person, Gore, &
Saczynski, 2013; Pressler, 2008) and one meta-analysis involving 22 studies (Vogels,
Scheltens, et al., 2007) have examined different aspects of cognitive functioning in
CHF. Although direct comparisons between existing literature cannot be made due to
considerable differences in measures used and patterns of results, the evidence

strongly shows that deficits in a range of cognitive domains are observed in CHF. It
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also appears that in the broad CHF population, the type and severity of cognitive
impairment may vary from patient to patient. This variability can probably be
explained by differences in patient health characteristics (Cannon et al., 2015; Vogels,
Scheltens, et al., 2007) and differences in the breadth of measures used (Cannon et al.,
2015; Jak et al., 2009).

It would appear that the most commonly observed deficits include decreased
attention and concentration, immediate and delayed memory loss, diminished
psychomotor speed, and poor executive control (Alosco, Spitznagel, et al., 2013;
Bauer et al., 2012; Bratzke-Bauer, Pozehl, Paul, & Johnson, 2013; Hjelm et al., 2012;
Vogels, Oosterman, van Harten, Scheltens, et al., 2007; VVogels, Scheltens, et al.,
2007). Other areas of cognitive function are also affected, including language,
learning, verbal fluency, working memory, and visuospatial function (Bauer et al.,
2012; Bratzke-Bauer et al., 2013; Kindermann et al., 2012; Pressler, Kim, Riley,

Ronis, & Gradus-Pizlo, 2010).

2.5.4 Relationship between cognitive impairment and self-care.

Many critical aspects of CHF self-care involve responding to cues such as
changes in symptoms, and making decisions that are dependent on complex cognitive
processes (Cameron, Worrall-Carter, Page, Riegel, et al., 2010). Therefore, poor self-
care does not simply reflect poor compliance. Rather, problems with general memory
and attention may impair the perception and interpretation of insidious symptom
changes (Dickson, Tkacs, & Riegel, 2007). Memory failures are also likely to impair
patients’ abilities to remember to perform self-care behaviours. Furthermore,
problems with executive function may impair decisions in complex situations, such as

interpreting CHF symptom changes and analysing the risks or benefits of
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implementing self-care actions (Alosco, Spitznagel, et al., 2013; Dickson et al., 2007).
It has been argued that deficits in executive functions also contribute to difficulties
mastering the complex task involved in complying with prescribed medications,
dietary restrictions, and monitoring of fluid and weight (Heckman et al., 2007).
Research into the relationship between cognition and aspects of self-care is a
developing area. A recent review described 10 studies that assessed this relationship
(Currie et al., in press). Only one study did not support the association between
cognitive function and self-care, but this surprising finding was explained by a small
sample size of relatively young participants, and mixed methodology (Dickson, Lee,
& Riegel, 2011). Additionally, firm conclusions could not be drawn from another
because it included a small sample size and no statistical data were available; instead,
only mean scores were reported (Riegel, Dickson, Goldberg, & Deatrick, 2007).
Significant associations between cognitive impairment and poorer medication
adherence have been reported. Two studies assessed medication adherence using a
medication adherence scale or estimator and conducted a comprehensive assessment
of cognition (Hawkins et al., 2012; Riegel, Moelter, et al., 2011). Hawkins et al.
(2012) found that compared to no cognitive impairment, medication adherence
significantly worsened from 78% to 70% for patients with cognitive decline. Riegel
and Moelter et al. (2011) also found that compared to participants without cognitive
decline and excessive daytime sleepiness, those with mild cognitive impairment (i.e.,
attention) and excessive daytime sleepiness (which could impair self-care through its
effects on cognition) were 2.5 times more likely to be non-adherent to medications. In
this study, measures of general memory, working memory, processing speed, and
premorbid intelligence were not, however, associated with medication adherence

(Riegel, Moelter, et al., 2011). Furthermore, two studies found that reduced cognitive
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impairment (i.e., executive functions) was independently associated with medication
management (Alosco et al., 2012; Alosco, Spitznagel, et al., 2013), assessed with the
Instrumental Activities of Daily Living scale.

Although no prior studies have investigated the relationship between PM
function and medication behaviours in CHF, this relationship has been examined in
other chronic diseases. A recent review (Zogg, Woods, Sauceda, Wiebe, & Simoni,
2012) found that overall, PM explained unique variance in medication management,
when medication adherence was assessed using both self-report measures and
electronic medication monitors. Although a review of this literature is beyond the
scope of this thesis, these findings are important because they support the ecological
validity of PM in the context of medication behaviours (Zogg et al., 2012).

Studies have also assessed the relationship between cognitive function and
more global self-care behaviours, rather than medication behaviours specifically.
Hajduk and Lemon et al. (2013) found that the average adherence to self-care
activities, as assessed with the European Heart Failure Self-care Behaviour Scale,
among patients with global cognitive impairment did not differ significantly from
those without impairment (1-point difference; 45 point scale). However, impaired
memory was associated with lower self-care scores, but not processing speed or
executive functions. Five studies that used the SCHFI or European Heart Failure Self-
care Behaviour Scale also demonstrated significant relationships between cognitive
impairment and adverse self-care effects, but some discrepant findings were reported.
Using a cognitive screening measure, three studies (Cameron, Worrall-Carter, Page,
Riegel, et al., 2010; Harkness et al., 2014; Lee et al., 2013) showed that self-care
management (i.e., recognising symptoms of worsening CHF) was significantly poorer

in patients characterised as cognitively impaired. However, self-care maintenance
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(i.e., daily weighing) was not consistently compromised.

More specifically, Cameron et al. (2010) found that participants with mild
cognitive impairment were 1.27 and 1.33 times more likely to have inadequate self-
care management and confidence, respectively. There were, however, no significant
differences in mean self-care maintenance scores between patients with and without
cognitive impairment. By comparison, Lee et al. (2013) found that patients with mild
cognitive impairment were 14% worse at self-care maintenance, 21% worse at self-
care management, and 51% had worse consulting behaviours. Additionally, Harkness
et al. (2014) reported that participants with cognitive impairment also scored
significantly lower on self-care management (12.5-point difference; 100 point scale).
This study, however, did not report on the impact of cognitive impairment on self-
care maintenance. Despite the methodological differences of these studies, which
make it difficult to synthesise results, these data support a strong relationship between

cognitive impairment and self-care in people affected by CHF.

2.6 Chapter Summary

This literature review has provided an overview of CHF, illustrating its
complexity and burden to the individual and the economy. Self-care was discussed as
a key non-pharmacological intervention, which continues to be difficult for many
patients to carry out adequately. The second part of this review chapter demonstrated
that there is a strong link between CHF pathology and cognitive impairment, and
between cognitive decline and self-care. More research however is needed to
understand additional factors that contribute to problems in achieving optimal self-
care. No prior research has examined PM function as one specific cognitive difficulty

in people with CHF. The next chapter focuses on a review of PM literature.
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CHAPTER 3: Selective Review of Literature Examining Prospective

Memory and its Relationship to General Cognitive Processes

3.1 Scope and Focus of Review

Prospective memory (PM) is one of the most frequent everyday memory
challenges, with failures in PM accounting for over half of all memory problems
(Maylor, 1990). PM is defined as the ability to remember to perform future intentions,
and this type of memory is essential for the successful navigation of everyday life
demands (McDaniel & Einstein, 2000). Therefore, the study of PM failures is
important because it can have severe consequences on functional independence, for
example, forgetting to take medication or forgetting to turn off dangerous appliances
(Ellis & Freeman, 2008; Smith, Hunt, McVay, & McConnell, 2007).

Despite its critical role in daily functioning, PM has not routinely been
included in clinical and research cognitive assessment batteries, and it is not part of
any diagnostic criteria. The study of memory has largely focused on tests of
retrospective memory, or the ability to recall information from the past when
explicitly prompted (Lezak, Howieson, & Loring, 2004). This is reflected in clinical
research and practice where most standard clinical tests of memory are retrospective
memory tasks that involve learning and recall of word lists, brief written passages, or
figures (Zogg et al., 2012).

In contrast to retrospective memory, the study of PM is a developing area of
research that has only attracted research attention in the last two decades. Much of the
existing research involving PM has historically focused on normal ageing. Two meta-
analyses have shown that PM function declines considerably with age, particularly

after the age of 60 (Henry, MacLeod, Phillips, & Crawford, 2004; Uttl, 2008). There
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is now also an evolving body of research focusing on PM in abnormal ageing
(Maylor, Smith, Della Sala, & Logie, 2002; Shum & Fleming, 2009; Thompson,
Henry, Rendell, Withall, & Brodaty, 2010; Will et al., 2009), and in various clinical
groups (Foster, Rose, McDaniel, & Rendell, 2013; Griffiths et al., 2012; Henry,
Rendell, Kliegel, & Altgassen, 2007; Kim, Craik, Luo, & Ween, 2009; Leitz, Morgan,
Bisby, Rendell, & Curran, 2009; Mioni, Rendell, Henry, Cantagallo, & Stablum,
2013; Rendell, Gray, Henry, & Tolan, 2007; Terrett et al., 2014). However, no
previous research has examined PM function in people who are affected by CHF. This
IS a surprising omission given that PM is necessary in order to successfully complete
many self-care behaviours that people with CHF are expected to undertake; for
instance, tasks involving adherence to medication regiments.

To begin this chapter, an adaptation of a common conceptual model of PM is
presented (Figure 3.1). This model was chosen because it encompasses the core
aspects of PM that will be discussed, and referred to, throughout this chapter. From
this model some researchers have focused on the study of PM from a multiphase
perspective, suggesting that PM involves four distinct phases (formation, retention,
initiation, and execution) (Ellis, 1996; Ellis & Freeman, 2008). However, the study of
these phases remains neglected. Furthermore, there is ongoing debate about the
involvement of monitoring resources, i.e., whether detection of PM cues involves
spontaneous processes and/or strategic ones, such as purposeful clock-checking
(McDaniel & Einstein, 2000). The study of monitoring resources has primarily
focused on two key task distinctions, namely monitoring of time cues or event cues.
Recent studies have also focused on a second task distinction. This involves tasks that
occur frequently or regularly versus those that are irregular or relatively infrequent.

This literature remains limited, especially within real-life settings. Following a
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detailed discussion of these components of the PM model, a review of existing
literature involving PM is discussed. This chapter concludes with a review of studies

that have examined the relationship between PM function and more general cognitive

processes.
( A
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Monitoring for Intention retention: Monitoring for
event cue delay period and time cue
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Figure 3.1. Conceptual model of prospective memory (Zogg et al., 2012).

3.2 Prospective Memory Task Characteristics and Phases

PM function involves a series of steps, as illustrated in Figure 3.1. The first
process involves forming an intention to carry out a task at some point in the future.
This is followed by a time delay during which other, naturally occurring, activities are
engaged and where the PM tasks are embedded. Consequently, the ongoing activities
need to be interrupted or suspended, and attention shifted to allow completion of the

PM task, as planned. These multiple processes have been classified into four distinct
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phases (Ellis, 1996; Ellis & Freeman, 2008). To help explain these phases of PM, an
example task will be used — remembering to fill a prescription at the chemist while
out shopping.

The first phase is referred to as formation and involves encoding the original
intention and planning the future task. Specifically, this phase involves the retention
of intent (that you have decided to do something), retention of content (what you want
to do —i.e., fill prescription), and retention of information about when this must occur
(when you should retrieve and action the intent — i.e., when shopping) (Ellis, 1996;
Ellis & Freeman, 2008).

The second phase is called intention retention (Ellis, 1996; Ellis & Freeman,
2008) and is the time period during which the intention must be maintained. This
retention period can last from a few minutes, days, or even months. In the meantime,
other tasks, referred to as ‘ongoing tasks’ are being completed. Typically, the cue to
the PM task is embedded in the ongoing task. During the interim activity (ongoing
task), the individual must switch attention from the ongoing task in order to perform
the PM task successfully (Einstein & McDaniel, 1996). In the example task, the
retention phase is the period of time from when the doctor writes the prescription, to
when the individual successfully performs the PM task while out shopping.

The next phase, intention initiation (Ellis, 1996; Ellis & Freeman, 2008),
involves an individual monitoring the environment for an appropriate target cue
whilst inhibiting other mental activities that are concurrent. The success in this phase
depends heavily on how a person monitors the environmental signal to perform the
delayed intention (Kliegel, Martin, McDaniel, & Einstein, 2004). In the example task,

if the individual is talking on their mobile phone as they pass the chemist, they must
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remember their intention, switch attention from the ongoing activity (e.g., phone call),
and walk into the chemist to fill the prescription.

Execution, the final phase, involves performing the intended task as previously
planned. This phase also involves evaluation of the outcome of the intention to
prevent repetition of the task, for instance if it was successfully completed, or to
ensure it was carried out accurately if it was postponed or unsuccessful (Ellis, 1996).
In the example task, success is determined when the individual fills their prescription.
If the person enters the chemist but does not fill the required prescription, this would
constitute a PM failure. In existing literature, the final phase has been conceptualised
as having two overlapping, but distinct components. These involve the prospective
component (remembering that a task needs to be initiated at a specific moment in the
future) and the retrospective component (remembering the content of the task, i.e.,
when to perform the task and its nature) (Ellis & Kvavilashvili, 2000; Smith & Bayen,
2006). Ellis and Kvavilashvili (2000) reported that this latter component of PM has
not received the recognition it deserves; however, research attention in this area is
increasing. The distinction between these two components is discussed in detail later
in this chapter.

Very few researchers have attempted to disentangle these four phases. In fact,
most of the existing studies have focused on the execution phase, which is indexed by
the proportion of PM tasks that are correctly executed. The first published study that
assessed the formation and execution phases separately involved healthy adults. The
findings of that study showed that age, for instance, which reduces PM function
(Henry et al., 2004), did not impact all components of PM to an equal degree. Rather,
age impacted the planning, initiation, and execution of tasks, but not the retention of

tasks (Kliegel, McDaniel, & Einstein, 2000). These findings were replicated in
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subsequent studies (Kliegel, Martin, McDaniel, & Einstein, 2002; Martin, Kliegel, &
McDaniel, 2003). Despite these preliminary developments regarding the importance
of each PM phase, identifying or isolating the specific phase/s that participants have
difficulties with, and/or the relative importance of each phase, remains a challenge

(Kliegel, Jager, Altgassen, & Shum, 2008).

3.2.1 Processes that facilitate cue monitoring.

An influential model of PM is the multiprocess framework (McDaniel &
Einstein, 2000). The theory argues that cue monitoring is facilitated by different
processes, depending on the features of the task; for instance, in some situations
participants remember PM intentions by monitoring environmental events for the
occurrence of the target (Einstein & McDaniel, 2010; McDaniel & Einstein, 2000).
This would involve strategic monitoring of environmental cues, including self-
reminders or purposeful clock-checking to increase the likelihood of successful task
execution (McDaniel & Einstein, 2000). In other situations the presence of a target
event or cue can spontaneously initiate retrieval of the PM intention from memory
(Einstein & McDaniel, 2010; McDaniel & Einstein, 2000). This occurs through
effortless and relatively automatic processes (Einstein & McDaniel, 2005; McDaniel
& Einstein, 2000), and describes the person’s introspective impression that the task
“popped into mind” (Einstein & McDaniel, 1990).

A competing model, the preparatory attentional and memory processes model
(PAM), has also been proposed (Smith, 2003; Smith & Bayen, 2004). Similar to the
multiprocess framework, the PAM suggests that after forming a PM intention,
preparatory attentional processes are initiated (Smith, 2003; Smith & Bayen, 2004).

The theory suggests that these processes draw on limited-capacity resources, and can
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range from fully conscious strategic-monitoring, to preparatory attentional processes.
The key distinction of the PAM theory compared to the multiprocess model is that the
PAM theory assumes that retrieval can only occur when these attentional processes
are engaged (Smith et al., 2007). In other words, this model argues that PM always
involves effortful monitoring. By contrast, the multiprocess model argues that this is
the case sometimes, but that at other times, PM tasks can be carried out relatively
effortlessly (McDaniel & Einstein, 2000).

Past research has provided evidence that monitoring is, indeed, involved in
PM function (Einstein & McDaniel, 2005; Marsh, Hicks, Cook, Hansen, & Pallos,
2003; Smith, 2003; Smith & Bayen, 2004), as suggested by both theories. However,
in a series of five studies, and in support of the multiprocess framework, Einstein et
al. (2005) showed that spontaneous retrieval processes alone also produced
prospective remembering. This was demonstrated in experimental conditions where
participants who showed no evidence of monitoring had high PM performance and
performed at a level that was equivalent to those who showed evidence of monitoring.
This series of experiments showed that monitoring was not always necessary for PM
retrieval, but instead, that people rely on multiple processes in PM situations (Einstein
et al., 2005). The multiprocess model has been used to explain how monitoring
resources may differentially apply to a number of different task features. The most
prominent in the wider literature, and the most relevant to this thesis, is the distinction

between time- versus event-based tasks.

3.3 Time-based Versus Event-based Prospective Memory Tasks
PM tasks have been classified in a number of ways, but the most frequent

distinction in the literature is between time-based tasks and event-based tasks
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(Einstein & McDaniel, 1990). Time-based tasks are performed at a specific time, or
once a specific time has lapsed (Einstein & McDaniel, 1990, 2005); for example,
attending an exercise class (PM task) at 2 pm (time cue). On the other hand, event-
based PM involve remembering to perform an action when some external event
occurs (Einstein & McDaniel, 1990, 2005), such as remembering to take medication
(PM task) at dinner (event cue). Early research comparing time and event-based tasks
has typically argued that the former type of task is more resource consuming than the
latter source. Time-based tasks require more strategic monitoring and self-initiated
control processes, and are consequently more difficult to perform successfully
(McDaniel & Einstein, 2000). By contrast, event-based tasks are considered to be less
cognitively demanding because the environmental event serves as a cue to the
memory. As such, constant monitoring of the environment is unnecessary for event-
based tasks to be reactivated and performed. However, time-based tasks lack the
inherent cue that is present in event-based tasks, and therefore require monitoring of a
clock and/or time.

Given that the difficulty of retrieving PM tasks depends on the ease of cue
identification, it would be expected that for tasks without associated cues,
performance would be worse (Einstein & McDaniel, 1996, 2005). Thus, time-based
tasks might be more difficult for people with damage to frontal brain regions. This is
because these brain regions are particularly implicated in functions that require
executive control (Alvarez & Emory, 2006), such as self-initiated retrieval, or
strategic monitoring. Therefore, for people who are affected by CHF, and who
frequently have damage to frontal regions, time-based tasks might be more difficult

than event-based tasks.
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3.3.1 Assessment of time- and event-based tasks.

When considering the assessment of PM in people with CHF, there are a
number of approaches to choose from. Each approach has strengths and limitations,
and different methods allow testing of different variables. A number of different
paradigms have been used to assess time- versus event-based tasks using both
laboratory, clinical, and naturalistic measures. A discussion of the criticisms of early
PM measures is also presented because it describes the rationale for the development
of a relatively new measure (Virtual Week), which was used in this thesis. The
following section describes the most common measures.

The very widely used laboratory paradigm often referred to as the McDaniel
and Einstein paradigm involves asking participants to remember to press a designated
key on the computer keyboard whenever they see a particular PM “target item” (e.g.,
the word ‘rake’). This PM task is embedded in the ongoing task, which involves
rating words for pleasantness (Einstein & McDaniel, 1990). In this paradigm,
participants must switch from seeing the item as an item that needs to be rated for
pleasantness, to thinking about it as a “target item” and a cue for an intended action
(Einstein et al., 2005).

Two measurements tools have been development for use in clinical settings.
The first is the Cambridge Prospective Memory Test (CAMPROMPT). It is a brief
tool, comprising three time- and three event-based tasks that participants are asked to
carry out during a 30-minute period, while performing distractor tasks. Although
some studies (Fleming et al., 2008) have demonstrated that the CAMPROMPT is a
valid measure of PM, strong evidence that this tool predicts everyday PM
performance is lacking (Fish, Wilson, & Manly, 2010). The second clinical test is the

Memory for Intentions Screening Test (MIST). The MIST was designed to measure
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PM performance under a number of different conditions, such as type of cue (time,
event), type of response (verbal, written), and the length of the delay period (2
minutes, 15 minutes) (Raskin, 2009). This measure has been used in studies of normal
ageing as well as with a range of clinical groups (Raskin, 2009). Studies have
supported its reliability (Raskin, 2009; Woods et al., 2008) and construct validity
(Woods et al., 2009).

The ecological validity of PM measures has often been questioned. Laboratory
measures are criticised because they may not reflect the way PM tasks occur in real
life (Phillips, Henry, & Martin, 2008). By contrast, naturalistic tasks are criticised
largely due to lack of experimental control (Phillips et al., 2008). In naturalistic
settings tasks are carried out, over several days, in the everyday life of participants
rather than in a short laboratory testing session that is under the control of the
experimenter (Phillips et al., 2008). Ecological validity can be considered as a
continuum, ranging from relatively strong to weak (Phillips et al., 2008). The
strongest type of ecological validity is achieved when the tasks under investigation are
part of everyday life (i.e., naturalistic studies). This would include contexts where
both the setting of the task and the intention are a part of the participant’s routine with
no interference by the experimenter (Phillips et al., 2008). Relatively few PM studies
achieve this level of ecological validity, especially in laboratory settings. Nonetheless,
if the context and familiarity of the PM tasks in the laboratory encourages
engagement by the participant, ecological validity is stronger, compared to laboratory
paradigms where task materials and task instructions are both abstract and novel
(Phillips et al., 2008).

To address each of the concerns about laboratory and naturalistic methods of

assessment, a laboratory based PM paradigm, Virtual Week (Rendell & Craik, 2000)
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was developed. This measure combines both naturalistic elements and the capacity for
experimental control. Virtual Week is a computerised board game that simulates a
week in a person’s life. In this paradigm participants are required to perform an array
of tasks as they move around the board with the roll of a dice. The tasks represent
everyday activities such as remembering to buy colouring pencils when shopping or
remembering to call the bank at 12 noon. In original versions of Virtual Week, time-
based tasks were cued by passing a particular time on the board, which in one sense,
could be argued to be an external (i.e., event) cue. In recent versions of Virtual Week,
and the one used in this thesis, the distinction between time- and event-based tasks
has been more clearly defined with the use of a virtual time clock. That is, in the
current version, the only difference between tasks is the cue, which involves an event
(where an event cue must be noticed) or a set time (requiring monitoring of the virtual
time clock, calibrated to the position of the token on the board). A detailed description
of Virtual Week is presented in published manuscripts in Chapter 5.

Virtual Week has been used widely within PM research and has robust
psychometric properties (Rendell & Henry, 2009). A study of ageing found a split-
half reliability of .64 and .77 for all regular and irregular tasks, respectively in the
young adults groups, and .93 and .92 for regular and irregular tasks respectively in the
older adults group (Rose, Rendell, McDaniel, Aberle, & Kliegel, 2010). An earlier
study of people with schizophrenia reported a split-half reliability of .90 for the
overall measure, and .74 and .66 for the schizophrenia and control groups (Henry,
Rendell, et al., 2007). The reliability estimate (Cronbach’s alpha) for the overall
measure was .89 for Parkinson’s disease participants and .81 for the control group
(Foster et al., 2013); and .89 for people with traumatic brain injury and .62 for the

control group, in another study (Mioni et al., 2013). Virtual Week is also sensitive to
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differences between clinical and normal populations (Rendell & Henry, 2009), and
between healthy older adults and those with dementia (Thompson et al., 2010). One of
the key strengths of Virtual Week is that it allows different PM task parameters to be
systematically investigated in a controlled manner. In addition to the assessment of

time- versus event-based tasks, Virtual Week also allows the study of task regularity.

3.4 Regular and Irregular Prospective Memory Tasks

Only recently, research has started to consider other elements of PM
performance, such as task regularity, although there is limited research on this topic
using real-life assessment tools. This additional task distinction is between tasks that
are regular (repeated frequently), and those that are irregular (less frequent). Foster et
al. (2013) argued that a comparison of these repeated tasks versus one-off tasks is
important. Foster et al. (2013) used this distinction of tasks in research involving
Virtual Week to clarify whether any observed difficulties in PM reflect problems
related to poor encoding of the task (retrospective component), or difficulty initiating
tasks at the appropriate moment (prospective component).

In everyday life, regular tasks can involve those tasks that are completed
according to a fixed schedule; for example, taking medication every morning at 9 am,
or locking the door when leaving the house. In contrast, irregular tasks can involve
those tasks that do not have a regular schedule of a particular time or event. These
types of tasks include infrequent events such as attending a doctor’s appointment or
going to a friend’s birthday dinner. Thus, regular tasks, if repeated enough (e.g.,
locking door when leaving the house), have the potential to become habitual and

automatic. By contrast, irregular tasks, which are only performed occasionally do not



38

become habitual (Terrett et al., 2014). As such, recalling regular tasks compared to
irregular tasks is thought to be less effortful (Terrett et al., 2014).

There is now an accumulation of research on this task distinction within the
Virtual Week paradigm. In Virtual Week, regular tasks are repeated each virtual day
and at the same moments in the game (e.g., medication with breakfast and dinner
events that occur at the same board position, each round of the board). The term
regular implies these tasks are habitual; however, regular tasks in Virtual Week are
not repeated enough to become habitual (Foster et al., 2013). For instance, regular
tasks in Virtual Week are repeated each virtual day, typically over two to five virtual
days. This degree of repetition does not match the much higher number of repetitions
of tasks in everyday life, such as locking doors. Within Virtual Week, irregular tasks,
however, change from day-to-day. These tasks are “one-off” tasks that are only
performed during one virtual day, and change both in terms of the task itself, but also
the specific cue that the task was associated with.

Recent studies using Virtual Week have described the several ways that the
regular versus irregular task distinction represents low and high retrospective memory
demands (i.e., remembering the content of the task) (Foster et al., 2013; Mioni et al.,
2013; Terrett et al., 2014). First, in the version of Virtual Week used in this thesis,
regular tasks are practiced in the trial day and repeated on each test day, compared to
the irregular tasks where participants do not get the chance to practice or repeat tasks.
Second, regular tasks are accurately learnt to criterion under the supervision of the
experimenter in the trial day at the beginning of the game. Thus, the well-learnt and
repetitive nature of regular tasks promotes stronger encoding and better retention of

content, compared to irregular tasks (Foster et al., 2013).
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Third, because regular tasks are repeated across days and each irregular task is
unique, there are fewer total cue (e.g., breakfast) and action (e.g., take medication)
associations to learn and remember for regular tasks compared with irregular tasks.
Whilst Virtual Week studies vary from two to five virtual days, even with only two
virtual days, regular tasks have two-actions and four-cues compared to eight-actions
and eight-cues for irregular tasks. Finally, the content of the four regular tasks per
virtual day is of minimal complexity compared to the four different irregular tasks
each virtual day. The regular tasks only involve two relatively simple actions
(medication, asthma inhaler) and four cues (breakfast, dinner, 11 am, 9 pm) that are
related to one topic (dealing with a health problem). By contrast, the four irregular
tasks per virtual day, involve four distinct actions and cues that are unrelated to each
other. Furthermore, the content of the action tends to be more complex than for
regular tasks; for example, participants are asked to pick up their sister’s gym
membership card when at the swimming pool. Existing studies that have examined
this task distinction are presented later in this chapter.

So far this literature review has focused on describing two competing models
of PM, namely the multiprocess model and the PAM theory. Major assessment tools
used to measure PM include clinical tools, laboratory and naturalistic based
paradigms, and Virtual Week, which combines both laboratory and naturalistic
elements. This literature review has also discussed the major aspects of PM, which
includes a distinction between time- and event-based tasks, and regular versus
irregular tasks.

The remainder of this chapter focuses on literature that has examined PM
performance in clinical groups who present with widespread cognitive impairment,

and who show robust deficits in PM function. PM in normal ageing has dominated the
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existing literature. PM in ageing is not directly related to this thesis, therefore a
thorough review of that literature is beyond the scope of this thesis; however, a review
of key findings is presented because it provides the context for clinical research — the
focus of review in this chapter. Because people with CHF represent an ageing
population, PM in normal ageing also provides a context for older adults. Finally, the
last section of this chapter provides a review of literature regarding the involvement

of more general cognitive processes in PM performance.

3.5 Prospective Memory in Normal Ageing

Older adults are known to have executive function deficits and problems with
strategic monitoring. It might be expected that the patterns of PM performance seen in
healthy older adults, a group with mild cognitive changes, would be similar in groups
with more severe cognitive decline, such as people with CHF. Because processing
resources are thought to reduce with age (Craik, 1986; Salthouse, 1991), PM should
be especially difficult for older adults (Einstein & McDaniel, 2007). Early studies
suggested that PM might be spared in ageing (see, Einstein & McDaniel, 2014;
McDaniel & Einstein, 2007). However, research over the last two decades has
provided evidence of PM decline in older adults. Indeed, two large meta-analyses
(Henry et al., 2004; Uttl, 2008) involving PM in ageing have confirmed that older
adults have robust deficits in PM overall (Table 3.1).

Research involving PM in ageing has found mixed patterns of performance by
older adults. From the perspective that ageing disrupts attentional capacities and self-
initiated retrieval, compared to time-based tasks, event-based tasks would not likely
produce large age-effects as they contain external cues or cues that guide retrieval

(Einstein & McDaniel, 1990). Seminal literature reviews have reported that studies
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involving time-based tasks have consistently found age-related deficits (Einstein &
McDaniel, 2014; Henry et al., 2004; McDaniel & Einstein, 2007). By contrast,
patterns of age-effects seen on event-based tasks are not as clear. While most studies
of event-based PM found that older adults were substantially impaired compared to
young adults, some evidence of the reverse has been found (Einstein & McDaniel,
2014; Henry et al., 2004; McDaniel & Einstein, 2007). The multiprocess framework
was developed in an attempt to explain these mixed findings.

It appears that the direction of PM age-effects is influenced by the extent to
which the task depends on automatic processing versus controlled resource-
demanding processing. Meta-analyses by Henry et al. (2004) and Uttl (2008), which
are presented in Table 3.1, found that older adults had a consistent PM deficit. That is,
there were no significant differences between time- and event-based tasks, as might
be expected on the basis that time-based tasks require more strategic monitoring.
However, based on the multiprocess view, age-effects might also be expected on
event-based tasks in which resource-demanding monitoring or self-initiated retrieval
is necessary. Indeed, Henry et al. (2004) found that older adults had significantly
smaller deficits in event-based tasks that imposed less demand on strategic processing
than event-based tasks that placed high demands on this aspect of cognition. These
findings show that the degree of strategic demand is an important element of the size
of PM deficit in older adults. Thus, in people with CHF, it also might be expected that

tasks, which are more resource demanding would produce larger deficits.
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Meta-analyses Assessing Prospective Memory in Normal Ageing and Extensively Studied Clinical Groups

Study

Sample

PM type

Assessment

Overall findings

Henry et al. (2004)

Uttl (2008)

Shum, Levin, and Chan
(2011)

Wang et al. (2009)

Ramanan and Kumar
(2013)

56 studies; old and young
adults

60 studies; old and young
adults

14 studies; closed head
injury and matched

controls

11 studies; schizophrenia

and matched controls

12 studies; Parkinson’s
disease and matched

controls

Event-based (47 studies),

time-based (9 studies)

Event-based, time-based

Event-based, time-based

Event-based, time-based

Event-based, time-based

Experimental and

naturalistic

Experimental and

naturalistic

Behavioural

Experimental (1 Virtual
Week study)

Experimental (1 Virtual
Week study), or
naturalistic in conjunction

to questionnaires.

In laboratory settings, older participants were outperformed by
younger participants on PM overall. Time-based tasks (rs = .39)
were not statistically more impaired than event-based (rs = .34),

although time tasks were compromised to a greater extent.

In laboratory settings, older participants were outperformed by
younger participants on PM overall (d = 1.13). Time-based
tasks (d = .95) were not statistically more impaired than event-

based tasks (d =.77), although decline on time tasks was larger.

Participants with head injury were outperformed by controls on
PM overall (d = .855). The PM deficit was consistent; time-
based tasks (d = .818) were not more impaired than event-based
(d=.822).

Participants with schizophrenia were outperformed by controls
on PM overall (d = 1.353). Time-based tasks (d = 1.33) were
more impaired than event-based tasks (d = .827).

Parkinson’s disease participants were outperformed by controls
on PM overall (SMD = .61). The PM deficit was consistent;
time-based (Hedges’ g = .71) tasks were not more impaired than
event-based tasks (Hedges’ g = .55), although time-based tasks

were compromised to a marginally greater extent.

Notes. d, Hedges’ g, rs = pooled effect size; SMD = Standard mean difference.
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3.6 Clinical Studies Assessing Time- and Event-based Tasks

In several clinical groups that are affected by neurological changes and
widespread cognitive deficits such as people with brain injury, schizophrenia, and
Parkinson’s disease, profound examples of PM deficits are also observed. As shown in
Table 3.1, PM difficulties are a robust feature of each of these groups. In each of these
studies, the clinical groups were outperformed by the controls on overall PM, with large
effect sizes. Differences in performance of time- versus event-based tasks were also
assessed. It was expected that time tasks would be more affected because they require
more self-initiated control processes or strategic monitoring and are consequently more
difficult. However, in some groups time tasks were not differentially impaired.

For instance, Shum et al. (2011) found that time-based tasks were not
differentially impaired in people with brain injury. A lack of difference between time-
and event-based tasks was also observed in the meta-analysis by Ramanan and Kumar
(2013) with Parkinson’s disease participants. These unexpected findings may be due
to methodological differences. An examination of the ‘ongoing tasks’ used in the
time- and event-based PM tasks in brain injury suggests that the results reported by
Shum et al. (2011) were confounded by differences in the level of difficulty of the
ongoing tasks. For example, if the ongoing tasks used with time-based tasks were
easier, then the expected difference between the two task types (time- and event-
based) might decrease, or even disappear (Shum, Levin, & Chan, 2011). A review of
the individual studies that were included in the meta-analysis by Shum et al. (2011)
indicated that this was, indeed, the case in some studies.

Recent adaptations of Virtual Week have carefully controlled for variables that
could confound the results. That is, the only methodological difference between time-

and event-based tasks in Virtual Week is the cue, as described in Section 3.3.1. Using



44

the current version of this measure, Mioni et al. (2013) confirmed that people with
traumatic brain injury had less accurate overall PM performance compared to
controls. The findings of Mioni et al. (2013), however, also found differences between
task types, as might be expected. That is, the deficits observed in people with brain
injury were larger for time- than event-based tasks.

Moreover, a large body of research has reported robust deficits in overall PM
performance in schizophrenia (Altgassen, Kliegel, Rendell, Henry, & Z6llig, 2008;
Chan et al., 2008; Elvevag, Maylor, & Gilbert, 2003; Henry, Rendell, et al., 2007;
Kumar, Nizamie, & Jahan, 2005, 2008; Shum, Ungvari, Tang, & Leung, 2004; Wang,
Chan, Hong, et al., 2008; Wang, Chan, Xin Yu, et al., 2008). However, one aspect
that remains unclear is whether time- or event-based PM tasks are differentially
impaired in this group. Similar to other groups, the mixed findings may be explained
by a number of potentially confounding variables, including participant and clinical
characteristics (e.g., duration of illness, medication doses, and clinical symptoms). A
meta-analysis by Wang et al. (2009) (Table 3.1) was conducted specifically to
investigate these mixed findings in the context of schizophrenia. The findings of that
meta-analysis concluded that time-based tasks were more impaired than event-based
tasks, as expected (Wang et al., 2009).

In summary, the existing literature involving PM in normal ageing and clinical
groups has shown that PM deficits are a robust feature of older people and those with
a range of clinical diagnoses, despite differences in the approach to the assessment of
PM. In addition to the Virtual Week studies that have already been discussed, this
measure has also been used with other clinical groups that are affected by widespread
cognitive deficits, including people with multiple sclerosis (Rendell, Jensen, & Henry,

2007), substance users (Rendell, Gray, et al., 2007; Rendell, Mazur, & Henry, 2009;
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Terrett et al., 2014), and people with mild cognitive impairment and early dementia
(Thompson et al., 2010). In each of the studies, Virtual Week was sensitive enough to
detect overall PM deficits in the clinical groups compared to controls. Each study
specifically assessed the distinction between time- and event-based tasks. On the basis
that time-based tasks require more strategic monitoring, it was expected that
performance would be worse on time- than event-based tasks. However, in the context
of each of these clinical groups, even a study (Terrett et al., 2014) that used a well-
controlled manipulation of time-versus event-based tasks, there were no significant
differences between these two task types. That is, these clinical samples showed a
significant and relatively broad-based PM impairment.

The distinction between time- and event-based tasks was assessed in this
thesis in Study 1. In people with CHF, where frontal brain damage is most commonly
observed, it would be expected that time-based tasks would be substantially impaired
because it relies on strategic monitoring, which is mediated by frontal brain regions
(Alvarez & Emory, 2006). Furthermore, as noted in Section 3.4, one of the benefits of
Virtual Week is that it allows for the assessment of regular versus irregular tasks,
which has not been investigated in the studies that have been described thus far, but
was assessed in Study 1 of this thesis. The remainder of this chapter focuses on a
review of studies that have examined to what degree other cognitive processes

underlie, or are related to, the deficits in PM that are observed in clinical groups.

3.7 Neuropathology and Sub-processes of Prospective Memory
There is general consensus that PM is not a single cognitive process. Rather,
for optimal performance, PM is thought to require the application of multiple

cognitive elements. However, the exact nature and degree of involvement of other
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cognitive processes remains unclear. The remainder of this chapter focuses on a
review of the most extensively studied cognitive domains in this topic, particularly the
involvement of executive functions and retrospective memory. First, each of these is
briefly introduced, before reviewing the relevant literature.

Neuroimaging research has shown that PM is primarily dependent on
prefrontal systems (Simons, Schélvinck, Gilbert, Frith, & Burgess, 2006) and the
dorsolateral prefrontal cortex (Braver & Barch, 2002; Costa, Caltagirone, &
Carlesimo, 2011; Reynolds, West, & Braver, 2009). Frontal neural structures are also
implicated in executive control processes (Alvarez & Emory, 2006). Therefore, two
cognitive mechanisms proposed to be involved in PM are executive function and
working memory. Executive functions might be involved in a number of PM phases
(described in Section 3.2) such as planning the intended action, monitoring the
environment for the cue while performing other tasks, inhibiting these other activities,
switching to the intended action, and carrying it out as planned (Kliegel, Eschen, &
Thone-Otto, 2004; Shum & Fleming, 2009).

It is also recognised that retrospective memory skills (i.e., the encoding,
retention, and retrieval of intentions are involved in PM performance (Kliegel,
Eschen, et al., 2004; Shum & Fleming, 2009). The fundamental aspect of PM involves
being able to recall what it is that must be done — the content of the task. By contrast
to the frontally-mediated executive functions, the medial temporal lobes — specifically
the hippocampus — are assumed to play a key role in retrospective memory, and
therefore in the retrieval of the content of the PM task (Reynolds et al., 2009).

Viewed this way, PM can be conceptualised as involving sub-processes that
strongly rely on the prefrontal cortex and the medial temporal lobes. This conceptual

context has inspired studies to assess PM performance in relation to different clinical
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conditions and their associated cognitive deficits. In people with CHF, damage to both
frontal and temporal neural structures has been observed (Vogels, van der Flier, et al.,
2007; Woo et al., 2009, 2003). Therefore, in this group, any observed deficits in PM
function might relate to deficits in more general cognitive processes, such as
retrospective memory or executive functions. The degree to which retrospective
memory underlies PM has been assessed by focusing on task regularity, which can be
manipulated using Virtual Week. This research is described first, before reviewing the
wider PM literature that has examined the involvement of executive functions and

retrospective memory.

3.7.1 Involvement of retrospective memory assessed by task regularity.

A number of studies have used Virtual Week to manipulate the degree of
retrospective memory demand using regular versus irregular task distinctions. This
task comparison can clarify whether any observed difficulties in PM function reflect
problems encoding tasks, or of actioning tasks at the appropriate moments. Notably,
only a few studies have assessed the involvement of retrospective memory using this
approach.

Studies have compared performance on regular and irregular tasks in clinical
groups such as traumatic brain injury (Mioni et al., 2013), mild cognitive impairment
(Thompson et al., 2010), multiple sclerosis (Rendell, Jensen, et al., 2007), stroke
patients (Kim et al., 2009), users of ecstasy (Rendell, Gray, et al., 2007), and long-
term opiate users (Terrett et al., 2014). Each has found a consistent deficit across
regular and irregular tasks. That is, increasing the retrospective memory demands
(i.e., irregular tasks) did not result in a disproportionate impairment in PM

performance. The lack of difference on regular and irregular tasks in these groups
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suggest that the underlying cause of the poor PM performance that was observed in
these clinical groups could not be explained entirely by retrospective memory deficits.
Rather, the cause of the PM impairment involved the prospective component —
difficulty initiating tasks at the correct moments. If the groups’ poor PM performance
were solely a result of retrospective memory failure, PM performance should have
been weaker on the irregular tasks. This is because regular tasks in Virtual Week
impose only minimal demands on the retrospective memory component of the PM
task (remembering what needs to be done) because the repeated presentation of
regular tasks ensures they are well encoded, as discussed in Section 3.4. In some
studies, this idea was further supported by the fact that the majority of errors were
misses (i.e., failures to respond entirely) (Rendell, Gray, et al., 2007; Rendell, Jensen,
et al., 2007), rather than responding at the incorrect moments.

Some studies showed that retrospective memory contributed to the PM
difficulties, even when there were no differences in the PM performance of regular
versus irregular tasks. For example, in the study involving mild cognitive impairment
(Thompson et al., 2010), analyses of covariance showed that retrospective memory
contributed most significantly to the PM deficit (Thompson et al., 2010).
Additionally, Kim et al. (2009) found that stroke participants were less accurate at
recalling the PM task content (retrospective component). This involved recalling what
PM task they should have completed at the end of each virtual day. Similar findings
were reported in long-term opiate users (Terrett et al., 2014). These results suggest
that in some clinical groups, retrospective memory ability contributed to overall PM
difficulties. However, the lack of difference in PM performance between regular and
irregular tasks suggested that the underlying cause of the poor PM seen in these

clinical groups cannot be explained entirely by difficulties with the retrospective
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component of the PM task (i.e., difficulties remembering the content of tasks).
Rather, in each of these studies, there was a specific deficit in the prospective

component (i.e., the ability to initiate the task at the correct moment).

3.7.2 Relationship between prospective memory and general cognition.

A larger body of research has investigated the relationship between PM and
processes such as executive functions and retrospective memory using established
assessment tools, but the findings of this research are mixed.

In the case of people with closed head injury, a meta-analysis of 14 studies
found that PM performance was significantly related to three cognitive processes,
namely: retrospective memory, executive function, and attention (Shum et al., 2011).
These findings are preliminary because only a small number of studies actually
assessed other cognitive functions in addition to PM function. Additionally, a limited
number of tests were used to evaluate the relationship between different types of PM
with different cognitive processes (Shum et al., 2011). Furthermore, an individual
study that was not included in the meta-analysis by Shum et al. (2011) also supported
the association between PM performance and three different measures of executive
function in people with traumatic brain injury (Fleming et al., 2008). Only partial
support was reported by a study that used Virtual Week with traumatic brain injury.
Mioni et al. (2013) found that one component of verbal fluency (semantic fluency),
but no other executive measures, were significantly correlated with one type of PM
task (time-based) (Mioni et al., 2013). Thus, more studies are needed to confirm the
exact relationship between PM and executive functions.

The involvement of retrospective memory, specifically, has also been assessed

in people with traumatic brain injury. One study using Virtual Week found that people
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with brain injury were not differentially impaired in their capacity to recall the PM
test instructions (retrospective component) (Henry, Phillips, et al., 2007). This was
true even when retrospective memory demands were reduced by using one PM target
versus four PM targets. These findings would suggest that in that sample,
retrospective memory impairment was not the major factor that underpinned the
observed PM deficit (Henry, Phillips, et al., 2007). Consistent with this idea, in a
different study involving brain-injured participants, Fleming et al. (2008) found that
localised damage to temporal brain regions was not significantly correlated with PM
performance. These results suggest that the retrospective component, which is
mediated by the temporal lobes, was less important for PM accuracy. In that study,
the involvement of executive functions was more substantial.

Other individual studies have also shown that PM performance in
schizophrenia is related to various cognitive processes. These included working
memory (Twamley et al., 2008; Wang, Chan, Hong, et al., 2008; Wang, Chan, Xin
Yu, et al., 2008; West, Bowry, & Krompinger, 2006), 1Q, retrospective memory,
executive function (Altgassen et al., 2008; Henry, Rendell, et al., 2007; Twamley et
al., 2008; Wang, Chan, Hong, et al., 2008; Zhou et al., 2012), as well as attention,
processing speed, and learning (Twamley et al., 2008). In three of these five studies
(including one that used Virtual Week), retrospective memory and/or working
memory contributed the most, and executive function contributed the least (Henry,
Rendell, et al., 2007; Twamley et al., 2008; Wang, Chan, Hong, et al., 2008).

The final large component of this literature involves Parkinson’s disease
participants. A recent meta-analysis of 12 studies showed that PM impairment in this
group was more likely related to failures in executive control (i.e., verbal fluency,

inhibition, planning, and working memory), rather than retrospective memory (i.e.,
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forgetting the content of the intention) (Ramanan & Kumar, 2013). More specifically,
approximately half of the correlations between executive functions and PM were
significant in four out of 12 studies. By comparison, less than a quarter of correlations
between PM and retrospective memory were significant. A limitation of the
retrospective memory findings was that deficits in episodic memory in Parkinson’s
disease may not be detected if the sole measure used to test retrospective memory is
the retrospective component (Ramanan & Kumar, 2013). This involved recall of the
PM task instructions, i.e., asking participants what PM task they need to complete.
This relatively simple task may not have imposed as much cognitive load as
traditional tasks of retrospective memory, and could have elicited ceiling effects.
However, even studies that did not find any impairment of the retrospective
component reported that participants still showed deficits in traditional measures of
episodic memory, which were also associated with PM performance (Ramanan &
Kumar, 2013). Therefore, these latter findings still support the involvement of
retrospective memory in PM performance in the context of Parkinson’s disease.

To sum up the two last major sections, a review of Virtual Week studies that
investigated associations of retrospective memory ability to PM, and studies that
manipulated the demands on the retrospective memory component have shown mixed
findings. In each study, deficits in PM could not be explained by the retrospective
memory component of PM, even if retrospective memory contributed to the PM
impairment overall. Furthermore, research that has examined the involvement of
retrospective memory and/or executive functions using established tests is mixed
across studies and clinical groups. It would appear that studies involving Virtual
Week have generally demonstrated a stronger involvement of retrospective memory

instead of executive functions. In the wider literature, however, these processes seem
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to be equally involved in PM function. Notably, it is difficult to directly compare
results across studies because of differences in the measures used and constructs

assessed.

3.8 Chapter Summary

The first half of this literature review introduced the four phases of PM and the
two major models of PM, namely the multiprocess framework and the PAM theory,
which attempt to explain how cue monitoring and PM retrieval occurs. This chapter
introduced the longstanding key task distinction in the literature, time- and event-
based tasks, and the less prominent distinction between regular and irregular tasks.
The second half of this chapter showed that PM deficits are a robust feature of various
clinical groups who are vulnerable to widespread neurological changes, although the
pattern of PM performance might vary across studies and groups. The chapter
concluded with a review of literature regarding the involvement of more general
cognitive processes such as retrospective memory and executive functions in PM
performance, which remains mixed. This chapter provided a comprehensive review of
PM, the first focus area of cognition in this thesis. The following chapter focuses on a
review of social cognitive functioning, and the second area of cognition that was

examined in this thesis in the context of CHF.
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CHAPTER 4: Selective Review of Literature Examining Emotion

Recognition and Theory of Mind, and Relationship to General Cognition

4.1 Introduction and Focus of Review

The last two review chapters showed that the most developed areas of
cognition involving neuropsychiatric or neurocognitive disorders include executive
functions, attention, working memory, and general memory. Only recently has there
been a shift in the literature towards the study of social cognition. This is an important
cognitive domain that has been included in the DSM-5 diagnostic criteria for mild
neurocognitive disorder, as outlined in Chapter 2. Social cognition however remains
less developed compared to more general cognitive processes, and this aspect of
cognition has not been researched in people with CHF.

Broadly, social cognition is defined as “the ability to construct representations
of the relation between oneself and others and to use those representations flexibly to
guide social behavior” (Adolphs, 2001, p. 231). Social cognition includes processes
that are involved in perceiving, interpreting, and generating responses to the
intentions and emotions of other people, and bringing social judgments to decision
making (Adolphs, 2003; Adolphs & Janowski, 2011; Fiske & Taylor, 2013). Social
cognition is multi-dimensional and involves four key constructs, namely emotion
recognition, social perception and knowledge, theory of mind (ToM), and attribution
bias (Bellack et al., 2007; Green et al., 2008; Penn, Corrigan, Bentall, Racenstein, &
Newman, 1997; Penn, Sanna, & Roberts, 2008).

Two dimensions of social cognition that have received particular attention in
the literature are emotion recognition and ToM. Emotion recognition refers to the

ability to accurately perceive and use affective information, most commonly from
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expressions of the face and eyes (Adolphs, Damasio, Tranel, & Damasio, 1996). The
related construct, ToM, refers to the capacity to represent one’s own mental states,
and make inferences and attribute the mental state of others (Premack & Woodruff,
1978). These two constructs were the focus of Study 3 in this thesis.

The first part of this literature review describes each of these constructs and
their measurement methods, and a brief overview of the neuropathology of social
cognition. The second part of the chapter reviews the existing literature on emotion
recognition and ToM in other clinical groups, the relationship between social
cognition and more general cognitive processes, and the functional importance of
each of these social cognitive constructs. The chapter concludes with a brief overview

of the relationship between social support and outcomes in the CHF population.

4.2 Emotion Recognition Defined and Measurement Methods

Emotion recognition (also called emotion processing or affect recognition) is
one important aspect of human social interactions (Adolphs & Janowski, 2011) that
develops very early in life, around the age of one (Grossmann, 2010). Emotion
recognition is the ability to decode emotional information (i.e., what a person is
feeling) by correctly perceiving and recognising emotions in other people (Adolphs,
2002; Adolphs & Janowski, 2011). Emotion recognition has generally been assessed
from observations of facial expressions, vocal inflections, body posture, or some
combination of these (Adolphs & Janowski, 2011). The commonly studied emotions
are referred to as the “basic” emotions, and include happiness, surprise, fear, disgust,
and sadness (Ekman, 1973). The recognition of these basic emotions has been studied
in various clinical groups, most commonly in people with schizophrenia (Kohler,

Walker, Martin, Healey, & Moberg, 2009; Marwick & Hall, 2008), children with
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Autism Spectrum Disorders (Harms, Martin, & Wallace, 2010), and brain injury
(Babbage et al., 2011; Heberlein, Padon, Gillihan, Farah, & Fellows, 2007; Radice-
Neumann, Zupan, Babbage, & Willer, 2007).

Instruments that test emotion recognition typically involve still (i.e., static)
facial photographs (Edwards, Jackson, & Pattison, 2002). Participants are asked to
specify the emotions depicted by each image. The Ekman 60 Faces test (Ekman &
Friesen, 1976) is the most widely used measure to assess this construct (Edwards,
Jackson & Pattison, 2002), and was used as the primary measure in Study 3 of this
thesis. In this task, participants are presented with slides featuring extensively
validated photographs of human faces that depict one of the six “basic” emotions.
Participants are asked to choose between six options to identify the emotion that best
describes the emotion being displayed in the picture (Ekman, 1973).

Other, less common static measures, which involve adaptations of the sets of
slides of the Ekman 60 Faces test are also used (Edwards et al., 2002; Tottenham et
al., 2009). Furthermore, although emotion recognition is most commonly assessed
with static facial expressions, some researchers have used drawings, cartoons, or
dynamic stimuli such as films, videos, or vocal stimuli (Edwards et al., 2002).
However, a recent methodological review of emotion recognition reported a tendency
for the development of materials for a particular study with no attention to
psychometric properties (Edwards et al., 2002). For this reason, in Study 3 the Ekman

60 Faces test was chosen because it is the most validated (Edwards et al., 2002).

4.3 Theory of Mind Defined and Measurement Methods
The second core aspect of social cognition is ToM. This construct involves the

ability to understand that others have mental states that are different from one’s own,
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and the capacity to infer the mental states of others (i.e., others’ beliefs or intentions)
(Baron-Cohen, Wheelwright, Hill, Raste, & Plumb, 2001; Premack & Woodruff,
1978). ToM is subsumed by a broader construct known as empathy. Empathy is one’s
understanding of others’ mental state (Blair, 2005; Eslinger, 1998; Rankin, Kramer, &
Miller, 2005). Empathy has an affective component and a cognitive one. The former
refers to a person’s emotional response to the affective state of another. The latter,
cognitive component, refers to ToM (Baron-Cohen & Wheelwright, 2004). Most ToM
studies have been carried out in children with Autistic Spectrum Disorders (Baron-
Cohen, 2000), and in adults with schizophrenia (Briine, 2005; Harrington, Siegert, &
McClure, 2005) and brain injury (Martin-Rodriguez & Leon-Carrion, 2010).

There are a number of different measures of ToM. The Reading the Mind in
the Eyes test (Baron-Cohen et al., 2001) has the practical feature of being simple to
administer. This measure was used in Study 3 of this thesis. This task involves 36
static pictures of the eye regions illustrating emotionally charged or neutral mental
states. The Mind in the Eyes test involves the matching of the semantic definition of a
mental state (e.g., “worried”, “annoyed”) to a picture of the eye-region displayed in
the picture. This measure is the most extensively validated and most commonly used
test of ToM in various clinical and non-clinical groups (Vellante et al., 2013).

Another type of ToM task consist of short stories and questions about the
stories, such as the false-belief task (Sprong, Schothorst, Vos, Hox, & Van Engeland,
2007). This type of task may take a variety of forms, which assess the ability to
understand that someone can hold a belief that is different from the actual situation
(Sprong et al., 2007). The typical false-belief task, which was developed for use with
children, involves a participant being presented with a character in a room who places

an object in a certain location (e.g., a basket) before leaving the room. While the
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subject is out of the room, another character enters the room and moves the object to
another location (e.g., a drawer). Participants are then asked where the original
character will look for the object when she re-enters the room. The correct answer
(i.e., that the original character will look in the basket) requires attributing a false
belief to the original character. This task has been adapted for use with adult
participants.

Additional ToM tasks that involve short stories involve intention-inferencing
measures that assess the ability to infer a character’s intentions from information in
the story (Sprong et al., 2007). Additionally, the ability to understand indirect speech
such as irony, hints or metaphors has also been used to assess ToM (Sprong et al.,
2007). ToM can also be assessed through vocal phrases (Rutherford, Baron-Cohen, &
Wheelwright, 2002; Vellante et al., 2013), dynamic visual stimuli, or a combination
of verbal and visual stimuli (Golan, Baron-Cohen, & Hill, 2006). Whilst there are a
number of different measures of ToM, there is a lack of research on the psychometric
properties of different tasks (Harrington et al., 2005). For that reason, Study 3 used

the Mind in the Eyes test because it is the most validated.

4.4 Neuropathology Involved in Social Cognition

There have been many studies that have started to describe the brain basis of
social cognition. Meta-analyses of neuroimaging studies involving emotion
recognition (Phan, Wager, Taylor, & Liberzon, 2002) and ToM (Carrington & Bailey,
2009) have reported that the prefrontal cortex and the limbic system (temporal lobe)
play a specific role in both of these social cognitive constructs. White matter
pathology appears to be particularly important because it leads to slowed

communication between frontal and other brain regions (Filley, 2005). Recent models
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of brain function have suggested that the connectivity provided by white matter is
critical for information transfer between neural networks, and for the efficiency of
higher brain function (Filley, 2005). More specifically, white matter pathology results
in reduced connection between frontal and subcortical brain regions (Jokinen et al.,
2006). These neural structures are known to be involved in the processing of
emotional signals (Adolphs, Damasio, Tranel, Cooper, & Damasio, 2000; Ruffman,
Henry, Livingstone, & Phillips, 2008), and are critical for decoding facial expressions
of affect (Adolphs et al., 2000). Indeed, studies have shown that people with acquired
brain injury, which often involves diffuse axonal injury (Adolphs et al., 2000), have
deficits in emotion recognition. A more detailed review of these studies is discussed
in the next section of this chapter. Additionally, deficits in ToM could also be
expected in the context of white matter pathology because ToM relies on widespread
cortical neural networks that include frontal and temporal systems (Apperly, Samson,

Chiavarino, & Humphreys, 2004; Decety & Jackson, 2004).

4.5 Emotion Recognition and Theory of Mind in Clinical Groups

In several clinical groups with neurological changes and widespread cognitive
deficits, both emotion recognition and ToM are also affected. A summary of meta-
analyses involving two extensively studied groups, namely schizophrenia and people
with brain injury is presented in Table 4.1.

Schizophrenia is the most extensively studied group with regards to social
cognition (Penn et al., 2008) including emotion recognition (Kohler et al., 2009) and
ToM (Sprong et al., 2007). In the case of schizophrenia, profound and consistent
deficits in each of these social cognitive constructs have been observed, irrespective

of the type of measure that is used, as shown in Table 4.1 Notably, the meta-analysis
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by Sprong et al. (2007) included studies that used varied measures of ToM but
excluded studies that used the Mind in the Eyes test. However, as shown in Table 4.1,
even when the Mind in the Eyes test was used, findings were consistent and support a
deficit in ToM in schizophrenia (Harrington et al., 2005).

There is also growing interest in social cognitive deficits following brain
injury. Meta-analyses involving emotion recognition and ToM in this group are also
presented in Table 4.1. While each study that was included in the meta-analyses was
relatively small, the results overall showed robust deficits in both emotion recognition
(Babbage et al., 2011) and ToM (Martin-Rodriguez & Leon-Carrion, 2010). The
meta-analysis conducted by Martin-Rodriguez and Leon-Carrion (2010) excluded
studies that used the Mind in the Eyes test because so few used this measure.
However, even in individual studies, the findings based on this measure showed a
consistent pattern of impairment in ToM (Havet-Thomassin, Allain, Etcharry-Bouyx,
& Le Gall, 2006; Henry, Phillips, Crawford, letswaart, & Summers, 2006).

Despite the overall consensus in the literature that impairments in emotion
recognition exists in schizophrenia and brain injury, findings conflict over the impact
of emotion valence on impairment. Some studies find impairments in negative
emotions in general, while others find the greatest deficits for particular negative
emotions (e.g., sadness, anger, fear, and disgust) compared to positive ones (e.g.,
happiness, joy and surprise). Yet others have reported no effect of emotional valence.
These conflicting findings were examined in systematic reviews in schizophrenia
(Marwick & Hall, 2008) and traumatic brain injury (Bornhofen & McDonald, 2008;
Radice-Neumann et al., 2007). Each of these reviews confirmed that the ability to
recognise emotions through facial expressions was specifically impaired when

negative emotions were portrayed but not when positive ones were used.
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Methodological Reviews and Meta-analyses Assessing Social Cognition in Clinical Groups
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Study Sample Construct Assessment Overall findings

Edwards et al. (2002)* 29 studies; schizophrenia  Emotion Static photographic images, speech, People with schizophrenia showed deficits on visual and
and matched controls recognition and combination of both auditory measures of emotion recognition compared to controls.

Kohler et al. (2009)° 86 studies; schizophrenia  Emotion Static photographic images People with schizophrenia showed a robust and large deficit (d
and matched controls recognition =.91) in emotion recognition compared to controls, irrespective

of the type of task.

Harrington et al. (2005)? 30 studies; schizophrenia ToM False-belief, Mind in the Eyes Consistent findings showing people with schizophrenia were
and matched controls significantly impaired compared to controls.

Sprong et al. (2007)° 29 studies; schizophrenia ToM False-belief, indirect speech, People with schizophrenia showed a robust deficit in ToM
and matched controls intention-inferencing, excluded the compared to controls, irrespective of the type of task. The

Mind in the Eyes overall effect was large (d = 1.13).

Babbage et al. (2011)" 13 studies; traumatic Emotion Static photographic images People with traumatic brain injury showed robust and large (d =
brain injury and matched  recognition 1.11) deficits in emotion recognition compared to controls.
controls

Martin-Rodriguez and Le6n- 26 studies; acquired ToM False-belief, indirect speech, social People with acquired brain injury showed robust deficits in

Carrién (2010)°

brain injury and matched

controls

faux pas (verbal and non-verbal);

excluded the Mind in the Eyes

ToM, with moderate to severe impairments (d = .52 to .87),

compared to controls.

Note. d = pooled effect size.

% Review paper
® Meta-analysis
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Finally, there is emerging interest in social cognition in people with multiple
sclerosis, a disorder that is associated with diffuse demyelination of white matter
(Kutzelnigg et al., 2005). Studies involving multiple sclerosis have identified
impairments in several aspects of social cognition. For instance, decoding of
emotional states (Beatty, Orbelo, Sorocco, & Ross, 2003), difficulties processing
emotional information from static and dynamic images (Phillips, Henry, Scott,
Summers, & Whyte, 2011), and impairments in identifying facial expressions of
negative emotions (Henry et al., 2009). Studies have also identified difficulties in
emotion recognition and ToM using verbal (Ouellet et al., 2010; Pottgen, Dziobek,
Reh, Heesen, & Gold, 2013) and non-verbal tests (Banati et al., 2010; Henry et al.,
2009).

In summary, deficits in emotion recognition and ToM are seen in several
clinical groups that have widespread cognitive impairment and neurological damage
involving white matter. These findings are relevant because in CHF, typical patterns
of brain damage include subcortical white matter pathology and reduced grey matter
volume (Vogels, van der Flier, et al., 2007; Woo et al., 2009, 2003). That is, the
damage most frequently occurs in diffuse regions known to be involved in both

emotion recognition and ToM.

4.6 Relationship Between Social Versus Non-social Cognition

Social cognition and more general cognition are related, but separate,
constructs (Briine, 2005; Harrington et al., 2005). Conceptually, it has been suggested
that social cognition involves affective and cognitive processing. By contrast, general

cognition, or non-social cognition, is relatively affect-neutral (Adolphs, 2003; Fiske &
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Taylor, 2013). Viewed this way, general cognitive processes provide the foundation
that is necessary for social cognitive processing (Penn et al., 1997).

The vast majority of research into the relationship between social cognition
and general cognition comes from studies involving schizophrenia. Studies using
statistical modelling techniques, factor analyses, or meta-regression (Allen, Strauss,
Donohue, & van Kammen, 2007; de Achaval et al., 2010; Kohler et al., 2009; Sergi et
al., 2007; van Hooren et al., 2008) have provided evidence that social cognition is
related to, but distinct from, general cognitive functions (e.g., executive functions,
processing speed, verbal fluency, and verbal memory). This distinction is also
observed at the neural level because activation circuitry for social cognition and
general cognition are independent (Adolphs, 2009; Brunet-Gouet & Decety, 2006;

Pinkham, Penn, Perkins, & Lieberman, 2003; VVan Overwalle, 2009).

4.6.1 Social and non-social cognition, and functional outcome.

There is a growing body of literature investigating the relationship between
social cognition and general cognition and different types of functional outcome. This
thesis focused on the relationship between general cognition and social cognition, but
not how each of these were related to functional outcome; however a review of the
interrelations between these three areas is presented because it highlights that social
cognition plays an important role in mediating the relationship between general
cognition and functional outcome.

A summary of research involving schizophrenia, which has dominated this
literature, is presented in Table 4.2. Two meta-analyses (Fett, Viechtbauer, Penn, van
Os, & Krabbendam, 2011; Schmidt, Mueller, & Roder, 2011) examined the degree to

which poor social cognition was influenced by general cognitive impairment, and the
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impact of both social cognition and general cognition on functional outcome. The
findings from this literature have shown that general cognitive processes (i.e.,
executive functions, memory, and processing speed) affect social cognitive abilities,
which consequently impact general functioning such as quality of life. The literature
involving emotion recognition is more developed and shows a fairly consistent
modest relationship between emotion recognition and community functioning, social
skills and social behaviour. By comparison, studies involving ToM have received far
less attention in terms of functional significance. Table 4.2 shows that a number of
diverse tasks of general cognition and functional outcome were used. Studies have
often also reported diversity in clinical and demographic characteristics of different
samples with the same diagnosis. For this reason, a clear theoretical account of
precisely which aspects of general cognition might be most salient for social cognition
remains unclear. Despite this, there is consistent evidence showing that some aspects
of general cognition are related to social cognition, and that at least part of the
relationship between general cognition and functional outcome is mediated by social

cognition.
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Meta-analyses Assessing the Relationship Between Emotion Recognition and ToM and Non-social Cognition with Functional Outcome

Sample Social cognition  General cognition Functional outcome Findings
Fett et al. (2011) 52 studies; ToM, emotion Reasoning & problem Community 1. Social cognition was more strongly related to
schizophrenia  recognition & solving, processing functioning community functioning than general cognition
processing, speed, attention & (independent living (16% variance explained versus 6%);
social vigilance, working skills, social/work 2. The various general cognitive domains differed
perception & memory, verbaland  functioning), social in strength of their relationship to different
knowledge visual learning & behaviour in the domains on functional outcome, with small to
memory, verbal milieu, social large effect sizes (u,= .16 to .39); and
comprehension, problem solving, 3. The largest effect size between social cognition
verbal fluency social skills (eye and functional outcome was evident for the
contact) association between ToM and community
functioning (u, = .48), but the effect was smaller
for emotion recognition and social behaviour in
the milieu (u,=.22).
Schmidt et al. (2011) 15 studies; Emotion Processing speed, Vocational, social, 1. All general cognitive domains ( = .38) were
schizophrenia  recognition, verbal fluency, psychological: Global directly related to functional outcome;
ToM, social working memory, Assessment of 2. The direct relationship from general cognition to
schema, social and verbal/visual Functioning Scale functional outcome did not remain significant (p =
knowledge memory (DSM-1V) .15) when social cognition was entered as a

mediator; and

3. Social cognition (emotion recognition and social
schema) was significantly associated with general
cognition ( = .67) and was predictive of
functional outcome (3 = .35), explaining 21% of
the variance in functional outcome.

Notes. B = standardised regression coefficients; 1, = average correlation.
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4.6.2 Importance of social functioning.

As demonstrated in Section 4.6.1 and Table 4.2, there is now considerable
evidence to show that difficulties with emotion recognition and ToM are associated
with impairments in social functioning. Importantly, interpersonal relationships
depend on intact social cognition. Therefore, it is likely that deficits in either emotion
recognition or ToM could affect social support and/or social isolation. People with
CHF represent an ageing group with debilitating symptoms that increase depression
rates (Johansson et al., 2013; Rutledge et al., 2006) and social isolation, and reduce
quality of life (O’Loughlin et al., 2010; Volz et al., 2011). For these reasons, people
with CHF have an increased need for social support.

Only a few studies have focused on the relationship between social support
and outcomes in CHF, and none have examined social cognition. The available
literature has shown that social functioning plays an important role in CHF outcomes.
For instance, depression reduced over time for those with greater social supports
(Friedmann, Son, Thomas, Chapa, & Lee, 2013; Graven & Grant, 2013). Lack of
intimate network support (i.e., from a spouse) (Murberg & Bru, 2001) and social
isolation (Friedmann et al., 2006; Murberg & Bru, 2001) were significant predictors
of mortality (Murberg & Bru, 2001). Furthermore, patients with high levels of support
reported better self-care than patients with low or moderate levels (Gallagher, Luttik,
& Jaarsma, 2011). Consistent with these individual studies, a review of 17 studies
(Luttik et al., 2005) involving CHF found that increased social support, particularly

emotional support, reduced hospital readmissions and mortality.
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4.7 Chapter Summary

This chapter provided an overview of the second focus area of this thesis,
namely social cognition, and two core aspects of social cognition, which include
emotion recognition and ToM. The second half of this chapter showed that deficits in
each of these social cognitive constructs are a robust feature of clinical groups that
have widespread neurological changes. This review chapter also showed that social
cognition is related to aspects of more general cognitive processing, such as executive
functions and memory, but the exact nature of this relationship remains unclear. The
chapter also highlighted that social functioning in people with CHF has benefits on

the health outcomes of this group.



CHAPTER 5: Introduction Into the Investigation of Prospective Memory in

People with Chronic Heart Failure

The literature review presented in Chapter 2 showed that research into the

67

cognitive functioning of people affected by CHF is relatively developed. However, no

prior study has investigated whether the cognitive deficits observed in CHF extend to

deficits in PM function. This chapter is the first of two chapters that focuses on PM

function in this population. Two published manuscripts are included in this chapter.

The first part of the chapter is a methodological protocol used in the
subsequent two studies. This Protocol Paper also describes the evaluation of the
association between ‘Heart-FaST’, a heart failure screening tool, and PM
performance, which was undertaken by the parent study and is not presented in this
thesis.

The second part of this chapter is Study 1, the first empirical assessment of
PM function in people with CHF compared to health controls. The primary aim of
Study 1 was to determine whether any observed deficits in a CHF sample would be
specific to a particular type of PM task type, or pervasive regardless of the PM task
features. To assess this, a behavioural measure of PM was used (Virtual Week)
(Rendell & Craik, 2000) to systematically investigate different PM task parameters
focusing on two task features, PM cue (time-based, event-based) and PM task

(regular, irregular). A further aim of Study 1 was to investigate the relationships

between important cognitive domains and PM performance in this sample. To achieve

this, measures of executive functions, verbal memory, working memory, and global

cognition were administered.
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This chapter provides a greater understanding of the cognitive profile of
people with CHF, beyond the cognitive domains that have typically been assessed in
existing studies. The research presented in Study 1 provides an argument for why it is
necessary to focus on PM research in this population, in consideration of how PM

might be important for CHF self-care.
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5.1.1 Abstract

Background: Patients with chronic heart failure (CHF) experience a number of
debilitating symptoms, which impact on activities of daily living and result in poor
quality of life. Prospective memory, which is defined as memory to carry out future
intentions, has not been investigated in this group. However, emerging evidence
suggests CHF patients have difficulties with cognitive processes related to prospective
memory. Self-care, which partly relies on prospective memory, is essential in
symptom management and preventing acute clinical deterioration. This study aims to
measure prospective memory in CHF patients, and examine the relationship between
prospective memory and CHF self-care.

Methods/Design: A comprehensive neuropsychological assessment will be
conducted to assess a range of cognitive functions and psychopathology. The primary
focus will be an assessment of prospective memory using a well-established
behavioural measure; Virtual Week. Thirty CHF patients attending a nurse-led
management program will be recruited from three hospital sites in Melbourne,
Australia and their self-care behaviours will be assessed using the Self-care Chronic
Heart Failure Index (SCHFI), a validated self-report tool. An additional 30 healthy
controls, matched on age, gender, and 1Q will be recruited from the general
community.

Discussion: This is a group comparison study that will provide an evaluation of the
prospective memory abilities of CHF patients. The findings of this research will
provide insight into whether prospective memory may be hindering patients’ ability to

perform adequate self-care.



73

5.1.2 Background

Patients with chronic heart failure (CHF) represent a rapidly increasing and
vulnerable group of individuals with a dismal prognosis (Fonarow et al., 2012).
Despite significant improvements in the multidisciplinary management of CHF
(Lindenfeld et al., 2010) most patients experience debilitating symptoms that impact
on activities of daily living, quality of life, and anxiety and depression, which
contribute to increased and frequent hospitalisations, and reduced survival (Volz et
al., 2011). Due to the poor outcomes associated with CHF, management of this
significant chronic condition is a major economic drain on valuable healthcare
resources (Smith et al., 2012). Multidisciplinary CHF management programs have
evolved over recent years to enable the clinical application of evidence-based
treatments that reduce economic and patient burden by improving health outcomes
such as hospital readmissions (Jovicic, Holroyd-Leduc, & Straus, 2006; Yu,
Thompson, & Lee, 2006).

A key strategy within CHF management programs is to promote and engage
patients to perform specific self-care behaviours (Riegel, Moser, et al., 2009). CHF
self-care comprises maintenance and management strategies that involve a set of
complex cognitive behaviours and decisions (Riegel, Lee, & Dickson, 2011). Self-
care maintenance includes performing behaviours that help maintain clinical stability,
for example medication adherence, and fluid and sodium restriction (Riegel et al.,
2011). Self-care management includes symptom monitoring, for example daily
weighing to monitor and recognise changes in symptoms, and then responding to
pertinent changes (Riegel et al., 2011). A case in point is the need to weigh daily and
then to respond appropriately to increases in body weight of 2kg or more. Often,

patients do not follow through on this, and despite regular weighing, do not initiate
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the response needed when there is an increase in weight (White, Howie-Esquivel, &
Caldwell, 2010). Optimal engagement in self-care has the potential to reduce negative
health outcomes such as clinical instability, reduce unplanned hospitalisations, and
improve survival (Lee, Moser, Lennie, & Riegel, 2011). Despite the significant
research attention towards promoting CHF self-care, many patients have low success
in acquiring the necessary skill sets (Riegel, Driscoll, et al., 2009). This is often
considered to reflect poor motivation or compliance, due to multiple patient and
clinical factors (Cameron, Worrall-Carter, Riegel, Lo, & Stewart, 2009; Oosterom-
Calo et al., 2012). However, the patient’s cognitive ability to respond to vital cues,
and initiate appropriate actions, is also critical in predicting engagement in self-care
(Cameron et al., 2010).

Cognitive dysfunction has been observed in as many as 75% of patients in
select CHF populations (Cameron et al., 2010; Pressler, 2008) and it has been linked
to changes in cerebral pathology resulting from reduced cerebral perfusion and
oxygenation (Bennett & Sauvé, 2003). Consequently, multiple cognitive domains
appear to be diminished in CHF patients including language, attention, working
memory, visuospatial function, psychomotor speed, and executive function
(Kindermann et al., 2012; Pressler, Kim, Riley, Ronis, & Gradus-Pizlo, 2010). These
cognitive deficits may compromise patients’ reasoning and decision-making abilities,
thereby limiting their ability to perform self-care (Cameron et al., 2010).

Prospective memory (PM) is defined as memory to carry out future intentions
(Rendell & Henry, 2009). It involves different phases of forming an intention, holding
onto this intention for some time, and then initiating and carrying out the intention at a
set time or situation (Kliegel, Mackinlay, & Jager, 2008). These phases require the

application of multiple cognitive domains including attention, working memory,
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retrospective memory, and executive functioning (Shum & Fleming, 2009).
Therefore, prospective memory may also be impaired in CHF patients with significant
ramifications in performing self-care tasks. A multiprocess framework has often been
used to describe prospective memory functioning. Depending on specific demands of
different tasks, or task features, remembering may be either elicited by effortless and
automatic processes, or by strategic, attention-demanding processes that include
monitoring of the environment for relevant cues (McDaniel & Einstein, 2000).

A key distinction between different prospective memory tasks is that some are
event-based and others are time-based. Event-based tasks are triggered by an event
cue and require monitoring of the environment for that cue (Einstein & McDaniel,
2005). For example, “when | get home in the afternoon [task cue], | have to take my
diuretic [PM task]”. On the other hand, time-based tasks are performed at a specific
time, or once a specific amount of time has lapsed (Einstein & McDaniel, 2005). This
latter type of task requires more strategic monitoring and self-initiated control
processes, and consequently results in greater deficits (McDaniel & Einstein, 2000).
Another important task distinction is whether a task is regular (same task each day),
or irregular (different task each day). Regular tasks impose less demand on
retrospective memory (remembering what needs to be done), compared to irregular
tasks (Foster, Rose, McDaniel, & Rendell, 2013; Rendell, Gray, Henry, & Tolan,
2007).

Failures in prospective memory are often exhibited by individuals with
neurological disorders that impact on functional independence (Shum & Fleming,
2009; Thompson, Henry, Rendell, Withall, & Brodaty, 2010). Further, a general
decline in prospective memory is found in normal ageing, particularly after the 60s

(Henry, MacLeod, Phillips, & Crawford, 2004). Failures in prospective memory have
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the potential to lead to rapid clinical deterioration in patients with CHF with serious
consequences on health outcomes. We propose that prospective memory is crucial for
appropriate CHF self-care, for example in tasks involving medication, daily weighing,

and initiating an appropriate response to changes in weight.

5.1.3 Aims

The aims of this study are to determine if: 1) prospective memory ability of
CHF patients is impaired compared with an age-matched group, 2) CHF patients
exhibit more prospective memory failures in event-based or time-based tasks than
matched controls, 3) prospective memory deficits in CHF patients are globalised, or
specific to a particular type of prospective memory task, 4) prospective memory
ability correlates with self-care maintenance behaviours, management skills, and
confidence, and 5) prospective memory ability correlates to functioning as assessed
by the Heart Failure Screening Tool (Heart-FaST). Findings from this study will
contribute to our understanding of the factors that predict adequate engagement in

CHF self-care and provide avenues for developing appropriate interventions.

5.1.4 Methods/Design

This study will use a group comparison design to examine the prospective
memory abilities of patients with CHF. Groups will be matched on age, gender, years
of education, and premorbid intelligence estimated/indexed by the National Adult

Reading Test (NART) (Nelson, 1982).
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Participants

Participants will include adults 18 years and over, although due to the
prevalence of CHF in the elderly, the majority of the sample will be above 50 years.
The CHF group will have a confirmed diagnosis of CHF based on national guidelines
(Krumet al., 2011). All participants will be recruited from a nurse-led CHF
management program at one of three public hospitals in Metropolitan Melbourne,
Australia. Patients will be excluded if they reside in a residential aged high care
facility, have a documented history of moderate-to-severe cognitive impairment or
dementia (based on the Addenbrooke’s Cognitive Examination — Revised; ACE-R;
Mathuranath, Nestor, Berrios, Rakowicz, & Hodges, 2000) or have a terminal
diagnosis. Participants who do not have sufficient comprehension to read English
without the need of a translator will be excluded. The control group will be recruited
through flyer advertising in the general community, and snowball recruitment.
Participants being considered for the control group will be excluded if they have a
history of CHF or neurological disease, and/or have had recent treatment (past three

months) for an acute cardiovascular problem.

CHF participant descriptive data

Information relating to a range of participant variables will be collected in
order to characterise the sample. These variables include demographic details, number
and quality of social supports, education level, occupation status and history, history
and current treatment of depression and/or anxiety, and comorbid illness burden
(measured using the Charlson Comorbidity Index). Cardiac related history will also be
obtained, including cardiovascular risk factors, length of time living with chronic

heart failure, type of chronic heart failure diagnosis, chronic heart failure aetiology,
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prior treatments for chronic heart failure (beyond medical therapy), observations of
clinical features, and self-care behaviours (measured using the Self-care Chronic
Heart Failure Index v6; SCHFI) (Riegel, Lee, Dickson, & Carlson, 2009) and ability
(measured using Heart-FaST) (Cameron, Ski, et al., 2013).

The SCHFI is a comprehensive self-report instrument of self-care practices
pertinent to the management of CHF. The SCHFI comprises 15 items rated on a 4-
point response scale. It has three subscales: maintenance, management and confidence
(Riegel, Lee, et al., 2009). Self-care maintenance items assess treatment adherence
and symptom monitoring to prevent clinical deterioration, for example fluid
restrictions and daily weighing. Self-care management items assess the ability to
recognise changes in CHF symptoms, evaluate the significance of the changes, and
make decisions on treatment actions, for example in the event of > 2kg weight gain a
treatment action would be to take an extra diuretic. Self-care confidence items
measure perceived ability to engage in each self-care phase and help to explain why
some patients master self-care and others do not (Riegel, Jaarsma, & Strémberg,
2012). Scores from each of the three self-care scales are transformed to 100-point
scales; higher scores reflect better self-care. Self-care management scores are only
computed for those patients reporting CHF symptoms of ankle swelling or trouble
breathing in the previous three months (Riegel, Lee, et al., 2009). Scaled scores > 70
are considered to indicate adequate self-care (Riegel, Lee, et al., 2009). The SCHFI is
a reliable measure of self- reported self-care skills and behaviours and has been
extensively validated among CHF populations around the world (Cameron, Worrall-
Carter, Driscoll, et al., 2009).

The Heart-FaST was developed to assist clinicians in applying educational and

support strategies based on self-care capacity (Cameron, Ski, et al., 2013). Unlike the
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SCHFI, which primarily assesses self-care practices, the Heart-FaST is a unique
instrument that assesses identified barriers in patient engagement in self-care
behaviours. The construction of the Heart-FaST was based on the results of extensive
literature review, development and testing of the INCOGNITO conceptual model
(Cameron, Worrall-Carter, Riegel, et al., 2009) and expert opinion in carefully
selecting relevant items. The Heart- FaST comprises three salient domains recognised
as barriers to CHF self-care: cognitive, emotional and physical functioning. Possible
scores on the three Heart-FaST domains are: 0 to 3 on physical functioning, 0 to 20 on
cognitive functioning, and 7 to 49 on emotional functioning. Lower scores indicate
higher functioning on each domain and better self-care capacity (Cameron, Ski, et al.,
2013). Levels of functioning across each Heart-FaST domain are graded as low,
medium or high. Nursing recommendations and guidelines directed at applying
individual educational and support strategies for each level of functioning have been
developed. Initial pilot data indicates that the Heart-FaST is a valid instrument for
assessing self-care capacity in patients with CHF and is likely to aid nurses in
tailoring support strategies to promote effective CHF self-care (Cameron, Perona, SkKi,

& Thompson, 2012).

Cognitive measures
Global cognition

The Addenbrooke s Cognitive Examination — Revised is a short, sensitive
cognitive screening test that measures five cognitive domains; attention/orientation,
memory, verbal fluency, language and visuospatial abilities. Lower scores suggest

poorer cognitive performance (Mathuranath et al., 2000). The ACE-R is sensitive to
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early stages of dementia (Mathuranath et al., 2000) and will be used to identify and

exclude potential participants who have moderate-to-severe cognitive impairment.

Primary measure

Prospective memory will be the primary focus of this research project and will
be measured using the well-established behavioural measure, Virtual Week (Rendell
& Craik, 2000); a computerised board game that simulates a week of everyday
activities (Figure 1). The study will use a shortened two day version of the game. A
key advantage of Virtual Week is that it allows tasks with different task features
(event, time, regular, irregular) that closely represent activities in real life, to be
investigated systematically in a controlled manner. Virtual Week has been used
widely within prospective memory research and has demonstrated robust
psychometric properties (Rendell & Henry, 2009; Rose, Rendell, McDaniel, Aberle,
& Kliegel, 2010). A study using a group of participants with schizophrenia found the
split-half reliability estimate to be .90 for the overall measure (Henry, Rendell,
Kliegel, & Altgassen, 2007). In another study using a clinical sample, the reliability
estimate was reported to be .89 for Parkinson’s disease patients and .81 for the control
group (Foster et al., 2013). It has been successfully used in previous research within
clinical and normal populations (Rendell & Henry, 2009); including several studies
with abnormal ageing (Thompson et al., 2010), and it is an interesting and intuitive
task for users which are important features for maintaining motivation for task
completion.

Participants will move a token around the board game on the roll of a dice,
with each circuit of the board representing one virtual day. As participants move

around the board, a series of events occur (e.g., ‘you go to the library’) where the
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participant is required to make choices about the tasks relevant to the event (e.qg.,
mode of transport to library). At some of these events, participants have to remember
to perform a prospective memory task. For example, at the beginning of the game,
participants might be asked to remember to ‘drop in the dry cleaning’ (PM task) when
‘shopping’ (irregular, event-based task; Figure 2). As they move around the board,
they will be instructed at several points during the day, to pick up an ‘event card’
when they land on, or go past, an ‘event’ square (represented by an ‘E’). If the event
card is ‘shopping’ (Figure 3), participants should action the prospective memory task
by clicking on a ‘perform task’ button and selecting the prospective memory task that
needs to be performed (Figure 4). Other tasks will have to be performed at a specified
time of day. For example, participants will be asked to attend a meeting with a
librarian at 3 pm (irregular, time-based task). They will be required to monitor a
virtual clock in the game (calibrated to position of token on board) and perform the
task by clicking on the ‘perform task’ button at the specified time period. The perform
task button reveals a list of possible tasks for participants to select. Participants will
also be asked to take medication at the ‘breakfast” and ‘dinner’ event cards each day
(regular, event-based task), and take their asthma inhaler at two time points during the

day (regular, time-based task).

Characterisation measures
Premorbid intelligence

The National Adult Reading Test (Nelson, 1982) will be used as an index of
premorbid intelligence. This is a word-recognition test of vocabulary knowledge that
requires participants to read aloud 50 English words of increasing difficulty that do

not follow normal phonetic rules, for example, ‘chord’. Scores on the NART correlate
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with general 1Q, including Verbal 1Q and Perceptual 1Q (Strauss, Sherman, & Spreen,
2006). On the basis of number of errors in pronunciation, a Full-Scale 1Q estimate of
the Wechsler Adult Intelligence Scale — Revised can be derived. The NART is a
frequently used test that is a valid and reliable measure. It has high construct validly
(Crawford, Stewart, Cochrane, Parker, & Besson, 1989), and internal reliability
estimates are reported to be above .90 (Crawford, Parker, Stewart, Besson, & De

Lasey, 1989).

Psychopathology

The Hospital Anxiety and Depression Scale (HADS) (Zigmond & Snaith,
1983) is a 14 item questionnaire, which will be used to asses psychopathology. Seven
of the items relate to anxiety and seven relate to depression. Responses are provided
on a Likert scale, and scores on each scale are interpreted in ranges: normal (0-7),
mild (8-10), moderate (11-14), and severe (15-21). The two subscales have a mean
correlation of .56, and the mean Cronbach’s alpha is .83 for anxiety and .82 for
depression (Bjelland, Dahl, Haug, & Neckelmann, 2002). The HADS has been used
successfully in psychiatric patients and in the general population (Bjelland et al.,

2002).

Executive functioning
Four measures will be used to assess participants’ executive functioning.

Executive functions are higher order thinking processes.

The Trail Making Test (TMT) (Crowe, 1998) assesses planning ability and

divided attention. It is a pencil and paper test and consists of two parts. In Part A,
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participants are required to draw lines to connect circles that are numbered
consecutively; in Part B, participants must connect circles that are numbered and
lettered, alternating between the numeric and alphabetic sequences. The total time
taken to complete the task is measured. Faster performance on the TMT indicates
higher levels of planning ability. The TMT has successfully been used within normal
and clinical groups (Strauss et al., 2006), and the reliability for neurologically stable
groups is reported to be at least .70 for Part A and Part B (Levine, Miller, Becker,

Selnes, & Cohen, 2004).

The Hayling Sentence Completion test (Burgess & Shallice, 1997) assesses
cognitive initiation and inhibition. First, participants verbally complete 15 sentences
with an obvious response. For example, when presented with the sentence “The
captain wanted to stay with the sinking ...”, they must provide the word ‘ship’. In the
second part, participants have to suppress the obvious response and complete 15
sentences with an unrelated word. The participant’s response times for each section,
and their errors, determine their overall score. High split-half reliability coefficients
have been reported for a brain impaired sample (Hayling 1 time = .93; Hayling 2 time
= .80; Hayling errors = .72), but reliability is more varied (.35 to .83) for healthy

adults (Burgess & Shallice, 1997).

The Digit Span, a subtest of the Wechsler Adult Intelligence Scale-1V (WAIS-
IV) (Wechsler, 2008) is a measure of working memory, which is the ability to
mentally hold and manipulate new information within a limited time frame.
Participants are verbally presented with a string of numbers (e.g., 7-2-8-6) and they

are required to remember and repeat these numbers in a specific order, either forwards
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(e.g., 7-2-8-6), backwards (e.g., 6-8-2-7), or in sequence (lowest to highest, e.g., 2-6-
7-8). Participants are scored out of 16 for each section of the test. Reliability
coefficients for the WAIS-1V Digit Span are all reported to be above .90 (Wechsler,
2008).

The final measure of executive functioning is an adaptation of the Controlled
Oral Word Association task, which is a measure of verbal fluency (Benton, Hamsher,
& Sivan, 1994). Two types of verbal fluency will be assessed, phonemic and
categorical. In the phonemic verbal fluency task, participants are required to orally
generate as many words as they can beginning with the letters P, R and W, excluding
proper nouns, numbers, and repetitions of the same word with a different suffix.
Participants are then required to name as many animals as they can, beginning with
any letter, as a measure of their semantic verbal fluency. Participants are given one
minute for each task. Although other letter combinations have been used previously,
differences between versions appear to be negligible; correlations of .82, or higher,
have been reported for two sets of letters (e.g., PRW, CFL) (Benton et al., 1994;

Strauss et al., 2006).

Verbal memory

The Rey Auditory Verbal Learning Test (RAVLT) (Rey, 1958) will be used to
measure verbal memory and provides a measure of immediate recall, delayed recall
and recognition. This test involves a list of 15 words, which an examiner reads aloud.
The participant’s task is to repeat all the words they can remember, in any order. This
procedure is carried out a total of five times. After a 20-minute delay period filled
with other activities, the participant is asked to recall as many words as possible.

Finally, a recognition test is administered. Participants are presented with a list of 30
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words (15 distracter items, and the 15 list words), and are asked to identify as many of
the list words as possible. The RAVLT is a recognised measure of memory that is
widely used in research as well as in clinical practice (Strauss et al., 2006). The
RAVLT has a high internal reliability of .90 for the total score (van der Burg &

Kingma, 1999).

Procedure

A research assistant, in collaboration with the CHF nurses, will screen and
recruit participants for the CHF group. A detailed history will be collated based on
patient self-report information and review of medical records. Around three months
later, participants will be tested in a single session, lasting between two to three hours.
The delay of three months will be built in to ensure that participants are medically
stable when they complete the neuropsychological assessment. The ACE-R will be
administered first to assess each participant’s cognitive functioning. Virtual Week
will be administered next, followed by the remaining measures. Participants will be
offered at least one break throughout the session and will be encouraged to take
additional breaks as needed. The study protocol and the inclusion and exclusion

criteria are illustrated in Figure 5.

5.1.5 Data analyses and power calculation

A descriptive analysis of all variables will be performed. A mixed factorial
ANOVA will be used to examine main effects and interactions of prospective
memory tasks, across CHF patients and healthy controls. Statistical significance will
be considered at a p-value of < .05. As participants will be required to perform

different prospective memory tasks (event-based, time-based, regular, irregular),



86

analyses will also examine whether prospective memory lapses are specific to a
particular task, or pervasive across tasks. Comparisons based on normative samples
will also be reported for the cognitive screen (ACE-R), measure of premorbid
intelligence (NART), three measures of executive function (TMT, Digit Span,
Hayling), and verbal memory (RAVLT; Trials 1-5).

Sample size estimations are based on a previous study using Virtual Week
with a clinical sample involving multiple sclerosis (MS) patients (Rendell, Jensen, &
Henry, 2007). Almost half of patients with MS develop neurocognitive dysfunction in
the areas of memory, attention, concentration, and executive function (DeSousa,
Albert, & Kalman, 2002). The cognitive deficits in patients with MS are modest
compared to CHF patients; therefore the following power calculation is a conservative
estimate. Based on the magnitude of difference in prospective memory performance
between MS patients and matched controls (Rendell et al., 2007), to get an effect size
of .84, a sample of 60 (30 in each group) will produce a power of .89.

Exploratory correlation analyses will be conducted to examine the relationship
between different prospective memory types (event, time, regular, irregular) and the
three domains of self-care: self-care maintenance behaviours; management skills; and
confidence. Further exploratory correlations will investigate the relationship between
the three clinical factors (cognitive, emotional and physical functioning) assessed by
the Heart-FaST, and self-care ability. Preliminary correlations will also be conducted
to examine the association between Heart-FaST and the behavioural measure of

prospective memory, Virtual Week.
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Ethics

This study has been approved by the Eastern Health Research and Ethics
Committee (LR39/1112), and the Human Research Ethics Committee of the
Australian Catholic University (V2007 08 69; 2012 O4V). Informed consent will be

obtained from all the participants in the study.

5.1.6 Discussion

The results of this study will be the first to provide insights into the
prospective memory difficulties experienced by patients with CHF. The study will test
the hypothesis that prospective memory abilities are impaired, compared to healthy
controls. Prospective memory failures experienced by CHF patients could affect self-
care, for example by forgetting to pick up prescription medications from the
pharmacist, forgetting to attend doctor appointments, forgetting to take daily
medications and performing daily weighing, and failing to respond to > 2kg changes
in weight, all of which are considered crucial for the management of their condition
(Riegel, Moser, et al., 2009). Therefore, this study will also test the hypothesis that
prospective memory is a significant predictor of a patient’s ability to engage in self-
care behaviours and respond appropriately when sudden changes occur. If the findings
indicate that prospective memory is associated with poor self-care outcomes, it will
provide directions for research addressing cognitive impairments experienced by CHF
patients. The findings also have the potential to provide avenues for implementing
individually tailored patient education and support strategies, dependent upon
individual capabilities identified through screening.

A fundamental approach to improving adverse CHF patient outcomes and

associated healthcare costs lies in applying individualised education and support
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strategies (Cameron, Ski, & Thompson, 2012). Improving prospective memory
alongside the individualised application of educational and support strategies is likely
to enhance critical everyday self-care actions and decisions. Combining these two
complimentary approaches into CHF management programs will increase the
likelihood of enhancing functional independence for individuals diagnosed with CHF.
A number of practical considerations in undertaking this study have been
considered and addressed. Given that CHF patients are typically older adults, a touch
screen will be made available for participants who are either unwilling or unable to
use a computer and mouse for testing. Using a simulated touch screen with
participants pointing on screen and experimenters operating mouse overcame
previous reluctance or difficulties of adults using a computer when playing Virtual
Week (Rendell et al., 2012). We acknowledge that the length of neuropsychological
testing may cause fatigue, particularly in the CHF group. Therefore, participants will
be provided breaks as necessary. Alternatively, testing will be divided across two
sessions within a one-week period in order to avoid significant cognitive fluctuations
between sessions. All CHF participants will be tested at approximately three months
following enrolment into a CHF management program; this will ensure that patients

are tested during a period when they are more likely to be clinically stable.
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5.2.1 Abstract

Objectives: Although cognitive deficits are common in patients with chronic heart
failure (CHF), no study to date has investigated whether these deficits extend to the
capacity to execute delayed intentions (prospective memory, PM). This is a surprising
omission given the critical role PM plays in correctly implementing many important
CHF self-care behaviours. The present study aimed to provide the first empirical
assessment of PM function in people with CHF. The key dependent measure was a
laboratory measure of PM that closely simulates PM tasks in daily life — Virtual
Week.

Methods: A group comparison design was used, with 30 CHF patients compared to
30 demographically matched controls. Background measures assessing executive
functions, working memory, and verbal memory were also administered.

Results: The CHF group exhibited significant PM impairment, with difficulties
generalising across different types of PM tasks (event, time, regular, irregular). The
CHF group also had moderate deficits on several of the background cognitive
measures.

Conclusion: Given the level of impairment remained consistent even on tasks that
imposed minimal demands on memory for task content, CHF-related difficulties most
likely reflects problems with the prospective component. However, exploratory
analyses suggest that difficulties with retrospective memory and global cognition (but
not executive control), also contribute to the PM difficulties seen in this group. The
implications of these data are discussed, and in particular, it is argued that problems
with PM may help explain why patient engagement in CHF self-care behaviours is

often poor.
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5.2.2 Introduction

Chronic heart failure (CHF) is a clinical syndrome resulting most frequently
from long-standing coronary heart disease (Braunwald, 2013). It is a complex
condition characterised by structural dysfunction and weakening of the heart muscle
which, in its most common form, impairs the ability of the left ventricle to either
eject, or fill adequately, with blood to meet the body’s needs (Krum, Jelinek, Stewart,
Sindone, & Atherton, 2011). The annual incidence of CHF approaches 10 per 1000
population in those over 65 years of age (Lloyd-Jones et al., 2002), with this age
group accounting for more than 80% of CHF morbidity and mortality (Bui, Horwich,
& Fonarow, 2010). Despite significant improvements in the multidisciplinary
management of CHF (Lindenfeld et al., 2010), most patients experience debilitating
symptoms that impact on activities of daily living, quality of life, and mental health,
contributing to frequent hospitalisations, and reduced wellbeing (Volz et al., 2011).

A frequent secondary complication of CHF is cognitive impairment. Cognitive
deficits have been observed in as many as 50% of clinically stable outpatients, and up
to 80% of hospitalised patients (Bennett & Sauvé, 2003; Cameron et al., 2010;
Pressler, 2008). The domains of cognition that are impaired most frequently are
attention and concentration, memory, psychomotor speed, and executive control
(Alosco et al., 2013; Vogels, Oosterman, et al., 2007; VVogels, Scheltens, Schroeder-
Tanka, & Weinstein, 2007), but other areas are also affected, including language,
working memory, and visuospatial function (Kindermann et al., 2012; Pressler, Kim,
Riley, Ronis, & Gradus-Pizlo, 2010).

These cognitive difficulties appear to primarily be caused by damage to
diffuse regions of the subcortical white matter, particularly in the frontal lobes, and to

subcortical grey matter nuclei, particularly the thalamus, basal ganglia and brainstem
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(Artero et al., 2004; de Leeuw et al., 2001; Kalaria et al., 2004; Vogels, van der Flier,
et al., 2007). Medial temporal and temporal-parietal regions are also vulnerable to
grey matter loss (Almeida et al., 2012; Woo, Macey, Fonarow, Hamilton, & Harper,
2003; Zuccala et al., 1997). Collectively, these findings show that CHF patients
display relatively frequent cerebral abnormalities in frontal and, to a lesser degree,
temporal neural structures. This is important because these brain regions have been
specifically implicated in prospective memory (PM; Braver & Barch, 2002; Costa,
Caltagirone, & Carlesimo, 2011; Reynolds, West, & Braver, 2009), which refers to
the ability to remember to carry out intended plans at specific points in the future
(Rendell & Henry, 2009).

Surprisingly, this critical cognitive ability has not yet been examined in CHF
patients. It is important to understand the nature and severity of PM difficulties in this
population given that PM is implicated in a wide variety of functional behaviours
(Ellis & Freeman, 2008). In the present study, we were particularly interested to
determine whether specific aspects of PM are differentially impaired. Given that
frontal brain regions are amongst the most severely affected in CHF, and that these
neural substrates are implicated in executive control operations, it might be
anticipated that those aspects of PM that require control operations such as self-
initiated retrieval, or strategic monitoring may be disproportionately affected.

A key distinction within PM task types is between event-based and time-based
tasks. Event-based tasks are triggered by event-based cues and require monitoring of
the environment to detect the cues (Einstein & McDaniel, 2005). For example,
returning home in the afternoon (PM event) acts as a cue for taking a diuretic
medication (PM task). Conversely, time-based tasks are performed at a specific time,

or once a specific amount of time has elapsed; for example, taking medication (PM
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task) at 9 am (Einstein & McDaniel, 2005). As time-based PM tasks require more
strategic monitoring and self-initiated control processes than event-based PM tasks
(McDaniel & Einstein, 2000), they may be particularly impaired in patients with
CHF.

Another task distinction, emerging from research involving a computerised
assessment paradigm known as Virtual Week, is between PM tasks that are regular
and those that are irregular (Foster, Rose, McDaniel, & Rendell, 2013). In this
paradigm, regular tasks are frequently repeated and are well learned, while irregular
tasks occur only once. Irregular tasks impose substantially greater demands on
retrospective memory because they are not as well learned (Foster et al., 2013; Terrett
et al., 2014). Foster et al. (2013) argue that a comparison of repeated versus one-off
tasks is important, because it can clarify whether observed difficulties in PM reflect
poor encoding of the task (the retrospective component) as opposed to difficulty
initiating the task at the appropriate moment (the prospective component). Because of
the particular involvement of frontal structures in CHF, any PM difficulties are
unlikely to be explained entirely by the retrospective component, but are likely to also
reflect deficits related to the prospective component.

The overarching goal of the present study was to provide the first empirical
comparison of PM ability in people with CHF and demographically matched controls.
It was predicted that people with CHF would show impaired PM performance,
compared to controls, and that these impairments would be greater for time relative to

event-based tasks, and for irregular relative to regular tasks.
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5.2.3 Methods
The study was approved by the Human Research Ethics Committees at
Eastern Health and the Australian Catholic University. A detailed study protocol has

been described in Habota et al. (2013).

Participants

The Chronic Heart Failure (CHF) group was recruited from a pool of
participants taking part in the parent study (n = 96) (13 participants were paid AUD
$10 per hour, the rest were volunteers). To be eligible for the parent study participants
had to have a documented diagnosis of CHF based on national guidelines;
specifically, cardinal symptoms (fatigue) and clinical features of congestion
(exertional dyspnoea, lung crepitation), and objective evidence of cardiac impairment
determined from echocardiography (Krum et al., 2006). All participants were
outpatients actively engaged in a nurse-led CHF management program or CHF clinic,
in one of three public hospitals in Metropolitan Melbourne, Australia. Participants
were excluded if they resided in a residential aged high care facility, had a terminal
diagnosis, a documented history of dementia, or could not read English. The

screening and recruitment process for the CHF group is presented in Figure 1.

(Insert Figure 1 about here)

We did not exclude people with psychiatric illness, but participants’ global
cognition was screened using the Addenbrooke’s Cognitive Examination — Revised
(ACE-R) (Mathuranath, Nestor, Berrios, Rakowicz, & Hodges, 2000). Anyone who

showed signs of potential dementia, as operationalised by a score lower than 82, was
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excluded. There were no participants with head injury. The final sample of CHF
patients consisted of 30 adults aged between 40 and 86 (M = 70.03, SD = 11.88) who
were predominantly male (63%). CHF severity was assessed using the New York
Heart Association (NYHA) classification based on symptoms of breathlessness with
varying degrees of activities, ranging from no symptoms with moderate activities
(Class 1), to severe symptoms at rest (Class 1V). The first two categories represent no
or mild CHF symptoms, and the last two categories represent moderate or severe
symptoms. As shown in Table 1, most participants (70%) had relatively mild CHF
symptoms (functional classification I or I1). Participants with left ventricular
dysfunction (i.e., 70% systolic), and ischaemic (50%) heart failure were dominant. On
average, participants had a moderate level of comorbid disease burden (Charlson
Comorbidity Index mean = 3.17). Notably, four had moderate to severe renal disease,
and time since initial diagnosis was almost three years (M = 33.19 months, SD =
55.03). Excluded or ineligible participants from the pool of 96 did not differ
significantly from the final sample on age, gender, years of education, or NYHA

classification.

(Insert Table 1 about here)

The control group was recruited from the general community (13 participants
were paid AUD $10 per hour, the rest were volunteers). Potential participants were
excluded if they reported a history of CHF or neurological disease, had received
treatment during the past three months for an acute cardiovascular problem, or could
not read English. Thirty-three participants were initially recruited, but two were

excluded due to cognitive difficulties (one based on a score below 82 on the ACE-R,
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and one because they did not understand the instructions of the primary measure). A
further participant withdrew before completing the primary measure. Therefore, the
final control group consisted of thirty adults. The control group did not significantly
differ from the CHF group in gender distribution (57% male vs 63% male; 7 (1) =
.28, p =.597). As shown in Table 2, there was a trend towards higher proportions of
cardiac risk factors in the CHF group, but these group differences were not significant
(all ps >.083). Table 2 also shows that the two groups were closely matched in age,
education, and estimated 1Q as indexed by the National Adult Reading Test (Nelson,
1982).

(Insert Table 2 about here)

Procedure

At the time of recruitment into the parent study, demographic and health
related data (presented in Table 1) were collected using patient self-report and by
reviewing medical records. After a delay of approximately three months, to ensure
that participants were medically stable, all other measures were administered
individually in a three-hour session. The ACE-R was administered first, followed by
Virtual Week, and then the remaining cognitive measures. CHF health characteristics

were not reassessed at this time.

Design
A mixed factorial, matched group comparison design was used. Group (CHF,
control) was the between-groups independent variable. The two within-group

variables were PM cue (event-based, time-based), and PM task (regular, irregular).



110

Measures
Global cognition

The Addenbrooke’s Cognitive Examination — Revised (Mathuranath, Nestor,
Berrios, Rakowicz, & Hodges, J. R., 2000) was used to identify and exclude

participants with possible dementia.

Analyses were based on raw scores for all measures, except for the National
Adult Reading Test and the Hayling Sentence Completion Test, which were converted

to scaled scores.

Background Measures
General intelligence

The National Adult Reading Test (Nelson, 1982) was used to index premorbid
intelligence (1Q). Estimated 1Q was calculated using the formula provided in the

administration manual (Nelson, 1982).

Psychopathology

The Hospital Anxiety and Depression Scale (Zigmond & Snaith, 1983) was
used to screen for symptoms of anxiety and depression. The level of emotional
symptomology was calculated separately for anxiety and depression (seven items

each).

Executive function — cognitive flexibility
The Trail Making Test (Reitan, 1992) was used to assess cognitive flexibility.

It is a pencil and paper test consisting of two parts. Part A, required participants to
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draw lines to connect circles that were numbered consecutively. Part B required

participants to connect circles that were numbered or lettered, alternating between the
numeric and alphabetic sequences. The Trails B minus Trails A difference score was
used as a measure of cognitive flexibility (Lamberty, Putnam, Chatel, Bieliauskas, &

Adams, 1994).

Executive function — inhibition

The Haling Sentence Completion Test (Burgess & Shallice, 1996) was used to
assess cognitive inhibition. The key condition required participants to suppress their
prepotent response when completing a sentence. A total score was obtained by

tallying errors and time taken (in seconds) to complete the task.

Executive function — initiation

Verbal fluency was extracted from the ACE-R and used as a measure of
cognitive initiation. Both phonemic and categorical fluency were assessed. For the
former, participants were required to orally generate as many words beginning with
the letter P as they could within one minute. For the latter, participants were required
to name as many animals as they could within one minute. A composite verbal

fluency score was used.

Working memory
The Digit Span subtest from the Wechsler Adult Intelligence Scale-1V
(Wechsler, 2008) was used to measure working memory. Participants were verbally

presented with a string of numbers (e.g., 7-2-8-6) and were required to remember and
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repeat these numbers in a specific order, either forwards (e.g., 7-2-8-6) or backwards

(e.g., 6-8-2-7). A single composite score was used to index this construct.

Verbal memory

The Rey Auditory Verbal Learning Test (RAVLT) (Rey, 1958) was used to
measure verbal memory and provided a measure of immediate recall, delayed recall,
and recognition. The examiner read aloud a list of 15 words. Participants were
required to repeat all the words they could remember, in any order. This procedure
was carried out five times. After a 20-minute delay, participants were asked to recall
as many words as possible. A recognition test was then administered where
participants were presented with a list of 30 words and were asked to identify as many

of the list words as possible.

Prospective memory

A shortened version of Virtual Week (Rendell & Craik, 2000) was used to
assess PM (for a review see, Rendell & Henry, 2009). Virtual Week is a computerised
board game that simulates a week of everyday activities. Virtual Week has been used
widely within PM research and has robust psychometric properties (Rendell & Henry,
2009; Rose, Rendell, McDaniel, Aberle, & Kliegel, 2010). It is also sensitive to
differences between clinical and normal populations (Rendell & Henry, 2009).

In the present study (for detailed description see, Habota et al., 2013),
participants used a computer mouse to move a token around a computerised
representation of a board-game board after rolling a die. Each lap of the board
represented one virtual day. At the beginning of each ‘day’, they were given a list of

PM tasks that they had to remember to action. As participants moved around the
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board, a series of ongoing activities were presented in the form of ‘events’. At some
of these events, participants had to remember to perform a PM task. For example, at
the beginning of the game, participants were asked to remember to “drop in the dry
cleaning” (PM task) when “shopping”. As they moved around the board, they were
instructed at several points, to pick up an ‘event card’. When they picked up the event
card “shopping”, which served as the task cue, they had to remember to action the PM
task by clicking on a ‘perform task’ button and selecting the correct task. Other PM
tasks had to be performed at a specified time of day (e.g., “attend a meeting with a
librarian at 3pm”). They were required to monitor a virtual clock on the screen
(calibrated to the position of the token on the board) and perform the relevant task by
clicking on the ‘perform task’ button at the specified time period. The perform task
button revealed a list of possible tasks for participants to select from, including
distractor items.

Participants completed three virtual days; one day was a trial day to ensure
that they understood the objectives of the game, and the following two days were test
days. During each test day, participants were given eight tasks to remember to
perform. Four tasks were regular, each occurring two times (take medication at the
“breakfast” and “dinner” event cards, and take the asthma inhaler at two virtual times
of day, 11 am and 9 pm). Four tasks were irregular, each occurring only once (two
event-based tasks and two time-based tasks).

Responses were counted separately for each possible response type (correct,
missed, little late, late, little early, and early) and were expressed as a proportion of
the total number of PM tasks (16 tasks, eight per virtual day) in each of the four
categories: regular event, regular time, irregular event, and irregular time. Correct

responses were defined as those performed within the window of time that started
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when the token arrived at (or went past) the target position on the board and closed
when the dice was rolled again. Missed responses were defined as those that the
participant did not remember at any time. Little late responses were defined as those
that participants remembered after the correct criterion but before the next hour (on
the virtual clock) for time-based tasks and before the next event card for event-based
tasks. Lot late responses were defined as those made after the little late criterion and
before the end of the virtual day. Little early were defined as responses made before
the correct time and after the previous event card for the event-based tasks and 1 hour
before the expected time for time-based tasks. Finally, lot early responses were
defined as those made before the little early criterion and after the start of the virtual

day.

Recognition test of PM task content

After completing each virtual day, participants’ memory for the content of the
PM tasks they were required to complete during that virtual day was tested. This
recognition test provided an index of the retrospective component. Participants were
presented with a list of PM tasks on the computer screen (e.g., take medication),
which they had to match with the corresponding PM cue (e.g., at breakfast and
dinner) from another list. The sample size for this measure was smaller (CHF n = 19,
controls n = 24) than the others (n = 30) due to clerical error. Importantly, missing

value analyses for all variables showed that data was missing at random.
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5.2.4 Results
Participant characteristics

As shown in Table 2, while the CHF group generally performed worse than
controls on all eight cognitive tests, differences were only significant for cognitive
inhibition, cognitive initiation, immediate recall, recognition, and global cognition.

The two groups also did not differ in negative affect.

Analysis of Prospective Memory accuracy

The dependent variable, PM performance, was expressed as the proportion of
Virtual Week tasks completed correctly for each of the four categories of tasks:
regular event, regular time, irregular event, and irregular time (Table 3). Data were
analysed with a 2 x 2 x 2 mixed analysis of variance (ANOVA) with the between-
subjects variable of group (CHF, control), and the within-subjects variables of PM
task (regular, irregular) and PM cue (event-based, time-based). Group did not interact
with any of the variables (all Fs <.94, ps >.337) but the main effect of group
approached significance (F(1, 58) = 3.76, p = .057, np? = .06); there was a trend
toward people with CHF (M = .51, SD = .35) performing more poorly than controls
(M = .64, SD = .31).

There were also main effects of PM task (F(1, 58) = 11.01, p =.002, np? =
.16), and PM cue (F(1, 58) = 5.55, p =.022, n,? = .09), and a two-way interaction
between PM task and PM cue (F(1, 58) = 15.23, p <.001, np? = .21). For irregular
tasks, all participants performed worse on time-based (M = .43, SD = .31) than event-
based tasks (M = .62, SD = .30), (F(1, 58) = 23.00, p <.001, np? = .28), but time and
event did not differ for regular tasks (F = .38, p = .543). Further tests of simple effects

showed that participants were worse on irregular (M = .43, SD = .31) than regular (M
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= .64, SD = .32) for time-based tasks (F(1, 58) = 32.81, p <.001, n? = .36), but

irregular and regular did not differ for event-based tasks (F = .03, p = .854).

Analysis of missed Prospective Memory responses

These analyses were then repeated for the proportion of tasks missed (rather
than completed correctly). Group did not interact with any variables (all Fs <.20, ps >
.660), but there was a main effect of group (F(1, 57) = 4.52, p =.038 np? = .07); the
CHF group (M = .26, SD = .31) missed more responses than the controls (M = .16, SD
= .21). There were also main effects of PM task (F(1, 57) = 13.43, p=.001, n,? =
.19), and PM cue (F(1, 57) = 5.01, p =.029, ny2 = .08), and a two-way interaction
between PM task and PM cue (F(1, 57) = 7.79, p =.007, ny? = .12). Tests of simple
effects showed that for irregular tasks, participants missed more time-based (M = .33,
SD =.29) than event-based tasks (M = .20, SD =.22), (F(1, 57) = 10.133, p =.002,
n? = .15), but time and event did not differ for regular tasks (F = .21, p = .648).
Further tests of simple effects showed that participants missed more irregular (M =
.33, SD =.29) than regular (M = .15, SD =.27) time-based tasks (F(1, 57) = 23.32, p
<.001, np? = .29), but regular and irregular did not differ for event-based tasks (F =
1.11, p = .298).

Table 3 displays the types of errors made by the CHF and control groups. The
CHF group made more misses than other types of errors. However, in the control
group, missed responses were less prominent among the error types. The number of
errors was typically low. The two groups had similar proportions of little late, little
early, and lot early, but the CHF group had more errors on the lot late category, at
least for regular event-based tasks.

(Insert Table 3 about here)
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Analysis of memory for task content

An ANOVA was conducted to assess the number of tasks recognised at the
end of each day. The dependent variable was the proportion of the six PM tasks that
participants correctly matched for each of the four categories of tasks: regular event,
irregular event, regular time, and irregular time. Data were again analysed with a 2 x 2
x 2 mixed ANOVA with the between-subjects variable of group (CHF, control), and
the within-subject variables of PM task (regular, irregular) and PM cue (event-based,
time-based). There was no main effect of group, PM task, or PM cue (all Fs <1.77, ps
>.270). Group however interacted with PM task (F(1, 41) = 7.89, p =.008, ny? = .16).
Tests of simple effects showed that for irregular tasks the CHF group (M = .66, SD =
.31) matched fewer tasks correctly than controls (M = .86, SD =.31), (F(1, 41) = 6.58,
p =.014, n,? = .14), but group did not differ for regular tasks (F = .20, p = .657).
Further tests of simple effects showed that for the CHF group, matching was worse
for irregular (M = .66, SD = .31) than for regular tasks (M = .84, SD =.31), (F(1, 41)
=7.58, p=.009, np? = .16) but, for the control group, performance did not differ
between regular and irregular tasks (F = 1.28, p = .265). Table 4 displays descriptive
statistics for the proportion of correct matching of PM task and PM cue. It can be seen
that the control group’s performance was consistent across task type, whereas
performance for the CHF group varied, with the lowest proportion of tasks matched

correctly on irregular time tasks.

(Insert Table 4 about here)
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Analyses of shared variance

Exploratory analyses were then conducted to examine the potential role of
other cognitive processes in the observed group difference on the proportion of
missed PM tasks. Six 2 x 2 x 2 mixed ANCOV As were conducted with the between
subjects variable of group (CHF, controls), and the within subjects variable of PM
task (regular, irregular) and PM cue (event, time), and one of the following variables
entered as a covariate in each ANCOVA: cognitive inhibition, cognitive initiation,
verbal memory (immediate recall), verbal memory (recognition), global cognition,
and memory for task content. The dependent variable was the proportion of missed
responses. Results showed that the small effect size (n,? = .07) in the original
ANOVA was reduced by a small amount following entry of each covariate.
Specifically, the effect size (np?) dropped to .05 (cognitive inhibition and initiation),
.04 (recognition), .03 (global cognition), .02 (immediate recall), and .02 (memory for
task content). Thus, whilst each of these measures individually covaried with the PM
deficit observed in the CHF group, global cognition, immediate recall (verbal
memory), and memory for task content appeared to covary more than either of the
two executive functions. Covarying for each of these variables reduced the statistical
significance of the group main effect (all ps > .103). Out of interest, we also covaried
cognitive flexibility and working memory (even though they did not significantly
differ between groups in univariate analyses) but found that, as with other executive

function measures, the degree of covariation was not substantial.

Analysis of CHF severity and missed Prospective Memory responses
On the basis of the NYHA scale, participants were classified into low CHF

severity (Class | and I1; n = 21), and high CHF severity (Class Il1l and IV; n = 9).
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Exploratory analysis of prospective memory performance revealed a non-significant
trend, t(28) = 1.38, p =.178, d = .51, towards more missed PM responses by the high

severity group (M =.35; SD =.30) compared to the low CHF severity group (M =.22;

SD = .20).
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5.2.5 Discussion

Although a large body of literature has shown that people with CHF present
with deficits in a range of cognitive abilities (Pressler, 2008; VVogels, Scheltens, et al.,
2007), this is the first empirical assessment of PM function in people with CHF
relative to controls. Results indicated that the CHF group exhibited generalised PM
impairment, with significant and similar sized deficits evident across all task
parameters assessed (event, time, regular, irregular). These findings are consistent
with studies that have used Virtual Week to examine PM in other clinical groups who
are affected by both localised and diffuse neurological brain pathology, including
people with multiple sclerosis, schizophrenia and other schizoaffective disorders,
prior strokes, and long term or acute substance use (Henry, Rendell, Kliegel, &
Altgassen, 2007; Kim, Craik, Luo, & Ween, 2009; Rendell, Jensen, & Henry, 2007;
Terrett et al., 2014). While there is some variability in results across these different
clinical groups, all show consistent deficits in PM, irrespective of specific PM task
demands.

The poor PM performance of the CHF group does not appear to be a result of
poor timing (i.e., it does not appear that CHF patients scored poorly because they
performed PM tasks a little early or a little late). Rather, CHF patients missed more
tasks altogether. However, there was also a non-significant trend suggesting that the
CHF group completed fewer tasks at the correct moment. It is possible that this subtle
trend might have reached statistical significance with a larger sample size.

The lack of variability in the CHF patients’ impairment across PM task types
suggests that the underlying cause of their poor PM performance cannot be explained
entirely by retrospective memory deficits. Regular tasks in Virtual Week impose only

minimal demands on retrospective memory (i.e., remembering what needs to be done)
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because the repeated presentation ensures they are well encoded. If the CHF
participants’ poor performance were solely a result of retrospective memory failure,
PM performance should have been relatively weaker on the irregular tasks than on the
regular tasks. Thus, these findings suggest the cause of the observed PM impairment
involves the prospective component. Consistent with this idea, we found that when
participants were asked what PM tasks they should have completed (at the end of each
virtual day), they correctly recalled the content of around 80% of the PM tasks. This
was the case for both groups. In other words, the CHF group was no worse than the
control group at encoding what they had to do (i.e., the retrospective component), but
had more difficulty initiating the PM tasks at the correct moments.

Although the CHF group in the current study was relatively high functioning,
in line with other literature, they did show deficits in a number of cognitive domains
relative to controls, including cognitive inhibition, cognitive initiation, verbal memory
(immediate recall and recognition), and global cognitive ability (Pressler, 2008;
Vogels, Oosterman, et al., 2007; Vogels, Scheltens, et al., 2007). In contrast, no
significant differences were observed on measures of cognitive flexibility, working
memory, or delayed recall, although there was a consistent trend towards poorer
performance by the CHF group.

Exploratory analyses examining the potential influence of these other
cognitive abilities showed that the group difference in episodic memory overlapped
substantially with the group difference in PM performance. This pattern was observed
when using an established verbal memory tests (RAVLT) and also when participants’
memory for the specific Virtual Week tasks content was assessed. Thus, while the
primary analyses implicate a deficit in the prospective component for the CHF group,

these further analyses highlight that retrospective memory is also important.
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Interestingly, executive functions and working memory had a more modest impact on
the group differences in PM. However, interpretation of ANCOVAS requires caution
in a non-randomised study because the loss of statistical significance may reflect loss
of power (Miller & Chapman, 2001). For this reason, we focused on effect sizes
rather than statistical significance, but even so, these findings require replication
before firm conclusions can be drawn.

Although the ANCOVA findings need to be interpreted cautiously, they
suggest that the CHF group’s poorer retrospective memory may have influenced PM
performance to a greater degree than executive functions. However, the lack of
difference in PM performance between regular and irregular tasks in the original
ANOVA suggests that residual variance is attributable to a separable prospective
component. Thus, taken together, the findings indicate that difficulties with
retrospective memory contribute to, but do not fully explain, the deficits observed in
the prospective component, or the failure to initiate an action even after the intended
action had been committed to memory. Interestingly, a similar pattern was observed
in a study involving people with dementia and mild cognitive impairment (Thompson,
Henry, Rendell, Withall, & Brodaty, 2010).

CHF participants in the present study were relatively high functioning.
Specifically, people with indicators of dementia were excluded, and 70% of the
sample had no, or only mild, heart failure symptoms. In addition, subjective ratings of
depression which, in other studies has been shown to contribute to PM impairment
(Kliegel et al., 2005; Li, Weinborn, Loft, & Maybery, 2013), were within the normal
range. Thus, in the wider population of patients with CHF, where medical and
emotional symptoms are often more severe, PM failures are likely to be more

pronounced.
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A strength of this study is that participants with CHF were well characterised
and were closely matched to the control group on important demographic variables
(demographics, estimated 1Q, and depression). However, some limitations must be
acknowledged. The secondary analyses focusing on memory for task content had a
reduced sample size and may have been underpowered to detect group differences. In
addition, because of the cross-sectional nature of the study, it was not possible to
establish whether the PM deficits existed prior to, or are the results of CHF. We found
a promising non-significant trend toward better PM performance by patients with low
CHF severity compared to high severity. However, as most participants were high
functioning this analysis was underpowered, with too few participants (n = 9) in the
high severity CHF group. Another related limitation was that CHF characteristics
were assessed on recruitment, but were not reassessed at time of testing (typically
three months later). Thus, cardiac severity was not entirely clear, and it may have
changed for the better over time with medical management. Future studies are
therefore needed to investigate whether measures of CHF severity (NYHA
classification, Brain Natriuretic Peptide assays), are directly associated with PM
performance.

Although preliminary, these data have clear clinical relevance. A key strategy
within CHF management programs is to encourage patients to perform specific self-
care behaviours to maintain clinical stability and recognise and respond early to
changes in clinical symptoms (Riegel, Lee, et al., 2009). Key behaviours include
medication adherence, fluid and sodium restrictions, daily weighing to monitor and
recognise oedema, and then, in the cases of symptom changes, responding by altering
fluid intake or diuretic use (Riegel et al., 2011). However, despite the considerable

emphasis in clinical practice on promoting CHF self-care, many patients have low
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success in completing self-care plans (Clark et al., 2014; Jaarsma et al., 2013). The
present findings raise the possibility that PM difficulties may be contributing to poor
self-care.

In conclusion, in this group of high functioning CHF patients, PM capacity
was found to be impaired across all aspects of PM. If these preliminary findings are
confirmed in larger studies, then strategies to increase self-care adherence within the
CHF population may need to include PM training (Zogg, Woods, Sauceda, Wiebe, &

Simoni, 2012).

5.2.6 Acknowledgements

The authors are grateful to the heart failure nurses across Eastern Health who
generously assisted with recruitment. We acknowledge the help of Trevor Daniels in
programming Virtual Week, and Mollie Flood in recruiting and testing some of the
participants. The study was funded by a Mona Menzies Post-Doctoral Nursing
Research Grant from the Nurses Board Victoria Legacy Ltd (J.C., C.S., & D.T., grant
number 0980022017), Discovery Project Grant from the Australian Research Council
(P.R., grant number DP110100652), and an Australian Postgraduate Award

scholarship (T.H). There are no conflicts of interest to declare.



125

Table 1:

Clinical Characteristics of the CHF Group

Health characteristics %

NYHA classification

Class | 6.7
Class Il 63.3
Class 111 26.7
Class IV 3.3
Heart failure type
Systolic 70.0
Diastolic 13.3
Mixed 10.0
Unspecified 6.7
Heart failure aetiology
Ischaemic 50.0
Non ischaemic 30.0
Idiopathic 3.3
Other 16.7

Notes. NYHA = New York Heart Association.



407 screened for
parent study

188 ineligible;
78 declined;
45 not contactable

A 4

96 recruited for
parent study

5 withdrew;
12 ineligible

}
7 lost to follow up; }4

A 4

72 available from
parent study

25 declined;

5 not contactable J L 4

42 screened for
current study

A

_/

A

7 withdrew;
5 ineligible

A 4

30 included in final
sample

Figure 1. Screening and recruitment process of the CHF group®.

! The 12 ineligible participants had not yet reached the 3-month delay period
(discussed in procedure section) during which the study was being conducted.
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Table 2:

Participant Characteristics

CHF group Control group
n % n % 7 p

Cardiac risk factors (%)

Hypercholesterolemia 13 43.3% 11 36.7% 0.41 523

Hypertension 20 66.7% 14 46.7% 3.00 .083

Smoking 11  36.7% 30.0% 0.41 520

Diabetes 5 16.7% 4  13.3% 0.17 677

Obesity 6 10.0% 6.7% 0.26 612
Demographic (M) M SD M SD t p d

Age (years) 30 70.03 11.88 30 69.93 5.96 0.04 967 0.01

Education (years) 30 11.13 3.44 30 12.08 2.89 1.16 252 0.30

Estimated 1Q 29 111.93 6.78 30 114.54 5.31 1.65 105 0.43
Global cognition and mental health

ACE-R 29 90.79 4.64 30 93.07 4.00 2.02 048" 0.53

Anxiety (HADS) 29  6.10 3.52 30 6.53 3.88 0.45 .658 0.12

Depression (HADS) 29  5.00 2.83 30 417 3.03 1.10 .280 0.28
Executive functions

Cognitive flexibility (TMT) 26 71.85 34.15 29 5842 3261 1.49 142 0.40

Inhibition (Hayling) 28 3.11 1.93 26 5.42 1.47 493 <0017 135
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Initiation (Verbal fluency) 30 29.60 6.28 30 33.10 6.93 2.05 045 0.98
Working memory (DS) 27 17.70 3.16 30 19.63 4.67 1.84 071 0.48
Verbal memory (RAVLT)

Immediate recall 26 41.31 8.48 28 48.89 8.09 3.36 001" 091

Delayed recall 24 8.96 2.39 28 10.04 2.85 1.46 149 0.41

Recognition 23 13.22 1.35 28 13.89 1.03 2.03 048" 0.56

d = Cohen’s d index of effect size. Effect sizes: small = 0.2; medium = 0.5; large = 0.8 (Cohen, 1988).

p<.05 Tp<.01 Tp<.001

Notes. ACE-R = Addenbrooke’s Cognitive Examination — Revised; d = Cohen’s d index of effect size; DS = Digit Span; HADS =
Hospital Anxiety Depression Scale; RAVLT = Rey Auditory Verbal Learning Test; TMT = Trail Making Test (B minus A).



Table 3:

PM Accuracy: Mean (SD) Proportion of PM Tasks Executed at Different Time Points

Proportion

Group  PM task type correct Missed Little late Lot late Little early Lot early
CHF Regular event .53 (.41) .23 (.30) .07 (.15) 15 (.22) .02 (.09) .00 (.00)
Regular time .63 (.32) 19 (.32) 12 (\17) .03 (.10) .01 (.05) .04 (.12)
Irregular event .57 (.31) .23 (.27) .05 (.12) .03 (.11) .02 (.06) 11 (.17)
Irregular time .33 (.30) .39 (.33) .07 (.11) .16 (.18) .02 (.06) .03 (.09)
Control Regular event .69 (.33) .08 (.18) .08 (.17) .08 (.15) .06 (.13) .00 (.00)
Regular time 66 (.32) 11 (.20) 13 (.16) .02 (.06) .03 (.09) .06 (.14)
Irregular event .68 (.29) .18 (.16) .04 (.12) .01 (.05) .04 (.09) .06 (.13)
Irregular time 53 (.31) 26 (.23) .08 (.16) .10 (.16) .01 (.05) .03 (.10)

129

Notes. PM task (regular, irregular) and PM cue (event-based, time-based) were within-group independent variables for the PM measure,

Virtual Week; Proportion correct = executed at correct time; Missed = missed altogether; Little late = executed little late; Lot late =

executed very late; Little early = executed little early; Lot early = executed very early.



Table 4:

Recognition of PM Task Content: Mean and SD Proportion of PM Task and PM Cue Pairs Matched Correctly

CHF group Control group
n=19 n = 24*
PM task content M SD M SD
Regular event .84 .33 .80 .38
Regular time .83 31 .79 .38
Irregular event .78 .28 .85 .32
Irregular time .55 .32 .86 .30
Overall 75 .20 .83 .25

& Sample size is smaller than original (n = 30) due to loss of data.
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CHAPTER 6: Introduction Into the Investigation of the Relationship

Between Prospective Memory and Self-Care

The findings presented in Study 1 showed that people with CHF have
pervasive deficits in PM, or the ability to initiate tasks at the correct moments,
irrespective of different task demands. These findings raised the possibility that PM
impairment might be related to poorer self-care. This is likely as remembering to take
medications correctly has been strongly related to PM ability in other groups with
chronic disease (Zogg et al., 2012). However, no previous study has investigated
whether PM performance is related to self-care behaviours in people with CHF. This
chapter presents the second and final study of PM function in this group.

The main objective of Study 2 was to investigate whether a relationship
existed between PM function and self-care maintenance and management behaviours.
To assess this, the same cohort reported on in Study 1 was used in Study 2. Thus, PM
and general cognition data from Study 1 were used in Study 2. Because the level of
PM performance was consistent across the different types of PM tasks, an overall
measure of PM (i.e., the proportion of missed PM responses) was used in Study 2.
Additional data for Study 2 were collected at a separate time, which included self-care
behaviours, assessed with the Self-care Heart Failure Index (Riegel, Lee, et al., 2009),
medication adherence, and functional independence. A secondary aim of Study 2 was
to assess whether self-care behaviours were related to more general cognitive abilities
such as global cognition, verbal memory, and executive function. As presented in the
literature review in Chapter 2, similar relationship were supported by a recent review
(Currie et al., in press), but an understanding of whether cognitive processes are

differentially related to specific aspects of self-care remains inconclusive.
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6.1.1 Abstract

Background: Cognitive deficits are common in patients with chronic heart failure
(CHF), and at least some aspects of cognition are related to poor CHF self-care.
Emerging evidence shows that CHF patients also have deficits in a specific cognitive
process — remembering to perform tasks in the future (prospective memory, PM).
Objectives: The aims of this study were to investigate whether PM and more general
cognitive abilities were associated with self-care.

Methods: 30 CHF patients (mean age = 70.03 years, SD = 3.44) were tested during
the sub-acute phase. Self-care was assessed with the Self-care Heart Failure Index
(SCHFI). A laboratory measure that closely simulates tasks in daily life (Virtual
Week) was used to assess PM. Global cognition, executive functions, and verbal
memory were also measured.

Results: The mean SCHFI scores indicated adequate self-care: maintenance M =
68.14, SD = 15.10; management M = 65.87, SD = 13.76; confidence M = 69.91, SD =
17.79. There were weak-to-moderate non-significant trends in the expected direction
between self-care management and cognitive function: PM (r = -.22, p =.319), global
cognition (r = .36, p =.103), executive functions (r = .38, p = .085), and verbal
memory (r = .32, p = .144). The associations between self-care maintenance and
cognitive function were less consistent and non-significant.

Conclusion: In a clinically stable, sub-acute group of CHF patients, cognition and
PM were not strongly associated with self-care. The findings may reflect the select
sample who had high cognitive abilities and were in relatively good physical and

emotional health.
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6.1.2 Introduction

Cognitive impairment is common in patients with CHF (Pressler, 2008;
Vogels, Scheltens, Schroeder-Tanka, & Weinstein, 2007), with the most affected
areas including memory, executive function, concentration and attention, and
psychomotor speed (Alosco et al., 2013; Vogels, Oosterman, et al., 2007; Vogels, van
der Flier, et al., 2007). The existing evidence shows that at least some aspects of self-
care are related to particular domains of cognition (Cameron et al., 2010; Currie,
Rideout, Lindsay, & Harkness, in press). When cognitive impairment occurs in people
with CHF, it consequently contributes to poor self-care and quality of life, and disease
burden increases (Clark, McLennan, Dawson, Wilkinson, & Stewart, 2004; Lee,
Chavez, Baker, & Luce, 2004; Smith et al., 2012). Therefore, it is essential to further
investigate cognitive factors that may be impacting on self-care adherence.

One area of cognitive functioning that has only recently been investigated in
patients with CHF is prospective memory (PM); the ability to remember to perform
tasks at some point in the future. PM is a critical determinant of functional
independence (Ellis & Freeman, 2008); lapses in PM can be momentarily frustrating,
but some can be lethal (i.e., forgetting to turn-off dangerous appliances). Only one
study has investigated PM performance in patients with CHF. Habota et al. (2015)
found that compared to a group of demographically matched controls, patients with
CHF had pervasive impairments in PM. It is surprising that research on PM has been
neglected in the CHF population given that PM is implicated in a wide variety of
important functional behaviours. In particular, PM may be important for patients with
CHF because many of the tasks involved in self-care behaviours (e.g., medication

adherence) place a heavy load on this particular cognitive ability (Habota et al., 2015).
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This has been supported in studies with other clinical groups (for review see, Zogg,
Woods, Sauceda, Wiebe, & Simoni, 2012).

The main aim of this study was to investigate whether PM performance is
associated with self-care practice. It was predicted that poorer PM ability would be
correlated with lower self-care maintenance and management. A secondary aim was
to clarify the nature of the relationship between more general cognitive abilities and
self-care. It was predicted that lower global cognition, verbal memory, and executive

function would be associated with worse self-care behaviours.
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6.1.3 Methods

We conducted a descriptive and correlation study using 3-month follow-up
data that were collected for a separate intervention study. This research was approved
by the Human Research Ethics Committees at Eastern Health and the Australian
Catholic University. A detailed study protocol is described elsewhere (Habota et al.,

2013).

Participants

Participants (described previously in Habota et al., 2015) were 30 patients who
had a documented diagnosis of CHF (cardinal symptoms and clinical features of
congestion, and objective evidence of cardiac impairment from an echocardiogram;
Krum et al., 2006). All participants were outpatients actively engaged in a nurse-led
CHF management program or CHF clinic, in one of three public hospitals in
metropolitan Melbourne, Australia. Exclusion criteria were: aged high-care facility
resident; terminal diagnosis; documented history of dementia; inability to read
English; and cognitive assessment indicative of dementia (score of < 82 on the
Addenbrooke’s Cognitive Examination — Revised (Mathuranath, Nestor, Berrios,

Rakowicz, & Hodges, 2000)).

Materials
Descriptive measures

The National Adult Reading Test (NART) (Nelson, 1982) was used as an
index of premorbid intelligence. Standardised 1Q scores were calculated using the

formula in the administration manual (Nelson, 1982).
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The New York Heart Association classification (NYHA) was used as an index
of functional status. The NYHA is an extensively used and validated clinical measure
(Bennett, Riegel, Bittner, & Nichols, 2002). Classification | indicates no limitations

and classification 1V indicates the worst functional status.

The Charlson Co-morbidity Index was used to assess the severity of co-
morbid conditions. The weighted index of co-morbidity has proven to be a predictor
of mortality (Charlson, Pompei, Ales, & MacKenzie, 1987). Overall index scores are
categorised as mild, moderate, or severe; higher scores indicate more severe co-

morbidity.

The Medication Adherence Scale (Wu, Chung, Lennie, Hall, & Moser, 2008)
was used to assess knowledge and attitudes to medication regiments. This measure
has been validated on CHF populations and it has good psychometric properties (Wu
et al., 2008). Subscale scores range from 0 to 30 for knowledge, and 0 to 40 for

attitudes; higher scores indicate better knowledge and attitudes.

The Instrumental Activities of Daily Living (IADL) (Lawton & Brody, 1970)
was used to assess functional independence. The IADL has good internal consistency,
but additional psychometric data is limited (Sikkes, De Lange-de Klerk, Pijnenburg,
& Scheltens, 2009). Scores range from 0 to 16; higher scores indicate a greater degree

of functional dependence.

The Hospital Anxiety Depression Scale (HADS) (Zigmond & Snaith, 1983)

was used to screen for symptoms of anxiety and depression, separately. The HADS
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has been validated in cardiac patients (Johnston, Pollard, & Hennessey, 2000). Higher

scores indicate more emotional symptomology.

Self-care assessment

The Self-care Heart Failure Index (SCHFI) (v6) (Riegel, Lee, Dickson, &
Carlson, 2009) was used as a measure of CHF self-care. This is the most commonly
used measure to assess self-care skills and behaviours, and it has been extensively
validated among CHF populations (Cameron, Worrall-Carter, Driscoll, & Stewart,
2009). Scores from each of the three self-care scales were transformed to 100-point

scales; higher scores reflect better self-care.

Cognitive measures

The Addenbrooke’s Cognitive Examination — Revised (Mathuranath et al.,
2000) was used as a measure of global cognition. It is a validated screening test that is
sensitive to early cognitive dysfunction (Mioshi, Dawson, Mitchell, Arnold, &
Hodges, 2006). Scores range from 0-100; higher scores reflect better cognitive

function.

The Mini-Mental State Examination (MMSE) is embedded in the ACE-R and
was reported to allow direct comparisons with other published studies. Compared to
the ACE-R, the sensitivity and specificity of the MMSE is low (Pendlebury, Mariz,

Bull, Mehta, & Rothwell, 2012).
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Verbal memory

The Rey Auditory Verbal Learning Test (RAVLT) (Rey, 1958) is a sensitive
test of verbal learning and memory (Strauss, Sherman, & Spreen, 2006), and was used
to measure immediate and delayed recall. A single composite score for the first five
trials was used as the measure of immediate recall. The total number of correctly
recalled words after a 20-minute delay was used as the measure of delayed recall.

Higher scores indicate better performance.

Executive function — cognitive flexibility

The Trail Making Test (TMT) (Reitan, 1992) is a validated measure of
executive control (Sanchez-Cubillo et al., 2009) that was used to assess cognitive
flexibility. The Trails B minus Trails A difference score was used as an index of this
construct (Lamberty, Putnam, Chatel, Bieliauskas, & Adams, 1994). Lower scores

indicate better performance.

Executive function — cognitive inhibition

The Hayling Sentence Completion test (Burgess & Shallice, 1997) was used to
assess cognitive inhibition. High reliability coefficients for this measure have been
reported for a clinical sample (Burgess & Shallice, 1997). A total score was obtained
by tallying errors and time taken (in seconds) to complete the task. Scaled scores were

computed and higher scores indicate better performance.

Prospective memory
The Virtual Week (Rendell & Craik, 2000) measure was used to assess

prospective memory. Virtual Week has been used extensively with clinical and non-
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clinical groups and has robust psychometric properties (Rendell & Henry,
2009).Virtual Week is a computerised board game that simulates a week of daily
activities. Participants had eight PM tasks to complete each virtual day (e.g., take
medication with breakfast and dinner). Prospective memory performance was
measured as the proportion of missed PM tasks (i.e., tasks that participants had
forgotten to perform altogether). Responses were coded as a proportion ranging from
0-1; higher scores reflect worse PM performance. A detailed description of this

measure has been provided elsewhere (Habota et al., 2013).

Procedure

At the time of recruitment into the parent study, demographic and health
characteristics were collected using patient self-report and reviewing medical records.
Cognitive function was assessed during the sub-acute phase, approximately three
months after recruitment, to ensure that participants were medically stable. The
cognitive, self-care, and health-related measures were administered individually in a
single session. All participants were provided standard care according to best-practice
guidelines (Krum et al., 2006). This included interventions aimed at improving patient
responsiveness and proactive management, establishing cohesion between different
service providers, and providing psychosocial care and pharmacological management
on a needs basis. Furthermore, patients received: self-care education to assist them in
developing adequate self-management skills; and self-care support, such as
monitoring and evaluating signs and symptoms to enable identification of CHF
decompensation. Patients were also encouraged to engage in activities that protect and
promote health, such as following lifestyle management advice (i.e., smoking

cessation, physical activity and exercise programs, nutrition, and limiting alcohol
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use). Behavioural strategies were used to support patients in modifying risk factors

and adhering to their management plans.

Data Analysis

All variables were assessed for normality and were normally distributed.
Descriptive statistics were computed for all variables. Continuous data are presented
as means and standard deviations, and categorical data are presented as percentages.
Pearson bivariate correlations were conducted to examine relationship between
cognitive function and health outcomes. Before conducting any analyses, data were
screened for missing values. Little’s MCAR test indicated that data were missing at
random, #* (316) = 306.31, p = .642. Therefore, expectation maximisation was used
to replace missing values, except for one variable: self-care management. Eight
patients did not report symptoms of breathlessness or oedema in the previous month
(as per the SCHFI), meaning that the self-care management scale could only be
analysed for 22 cases (instead of n = 30). A post-hoc power analysis showed that the
study power was .55 for a medium effect size (r = .38; the strongest correlation
observed).

To reduce the possibility of Type | error, a composite executive function score
was created. The two measures of executive function (TMT, Hayling) were correlated
(r =-.40, p =.027). The composite score was created by converting scores on these
measures to z scores, reverse-coding TMT such that higher scores indicated higher
performance, and then calculating a mean z for each participant. The two measures of
verbal memory (immediate and delayed recall, RAVLT) were also correlated (r =.76,
p <.001) so we created a composite verbal memory score using the same approach.

Both composite scores were normally distributed.
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6.1.4 Results
Demographic and clinical characteristics

Participants were aged between 40 to 86 years (M = 70.03, SD = 11.88),
predominantly male, and had a mean total number of 11.13 years (SD = 3.44) of
education (Table 1). Most participants had relatively mild heart failure symptoms as
assessed with the NYHA functional classification. Participants with left ventricular
dysfunction (i.e., systolic) and ischaemic heart failure were dominant in the group,
and hypertension was the most frequently reported cardiac risk factor. Participants
had a moderate level of comorbid disease burden (Charlson Comorbidity Index mean
= 3.17), time since initial diagnosis was almost three years (M = 33.19 months, SD =
55.03), and only a few reported depressive symptoms. The majority of patients had
been prescribed pharmacotherapy considered to be the gold standard treatment of

CHF.

(Insert Table 1 about here)

Descriptive statistics

Means and standard deviations for the cognitive measures are reported in
Table 2. The sample had high global cognition; the mean average on the MMSE was
in the normal range. On average, attitudes toward medication adherence were positive
(M =37.19, SD = 6.20), and medication knowledge was high (M = 23.47, SD = 5.86).
Medication barriers could not be reported because only two participants reported that
they had skipped medications. On average, self-care scores were: maintenance M =
68.14, SD = 15.10, management M = 65.87, SD = 13.76, and confidence M = 69.91,

SD = 17.79; the proportion of patients who were assessed as adequate (70 >) on each
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of the self-care scales were 47%, 33%, and 57%, respectively. Patients reported a high
level of functional independence on the IADL scale (M = 2.03, SD = 2.46). Only 10%

reported requiring some degree of assistance with medication management.

(Insert Table 2 about here)

Correlations between self-care and cognitive function

There were no significant correlations between any of the variables (Table 3),
but there were several notable trends in the expected direction. There was a weak
trend for an association between self-care maintenance and global cognition (r = .20,
p = .292) and executive function (r = .24, p = .196), but not between self-care
maintenance and PM (r = -.04, p = .848) or verbal memory (r = .03, p = .877). There
were also stronger and more consistent non-significant trends in the expected
direction between self-care management and all cognitive variables. There were weak
trends in the expected direction between self-care management and PM (r =-.22,p =
.319) and verbal memory (r = .32, p = .144). There was a moderate non-significant
relationship between self-care management and global cognition (r = .36, p = .103)
and executive function (r = .38, p =.085). In each case, the findings indicated that

patients who had better self-care also had better cognitive functioning.

(Insert Table 3 about here)



154

6.1.5 Discussion

This is the first study to investigate associations between PM performance and
self-care in a group of CHF outpatients. On average, participants had relatively
adequate self-care scores. Medication barriers could not be analysed, but participants
reported positive attitudes toward medication adherence, and high knowledge of
prescribed medication. Overall, a high degree of functional independence was
reported.

Ultimately, in this high functioning CHF group, the results of this study did not
support a statistically significant association between self-care and PM, verbal
memory, or executive function, but a number of non-significant trends are notable.
For self-care maintenance, there were weak to moderate associations with global
cognition and executive function, respectively, but not with verbal memory. Self-care
management was more consistently related to each of the cognitive domains assessed,
with weak to moderate relationships. In each case, the non-significant correlations
were in the expected direction. That is, patients who were more likely to have better
cognitive functioning were also better at self-care behaviours.

These findings are consistent with the literature examining cognition and self-
care in the CHF population. A systematic review by Currie et al. (in press) reported
that participants with higher cognitive abilities also had better self-care practice.
Furthermore, whilst the relationship between PM and functional outcome has not
previously been investigated in the CHF population, studies involving normal ageing
(Woods, Weinborn, Velnoweth, Rooney, & Bucks, 2012) and other groups who are
affected by chronic disease (Zogg et al., 2012) have reported that PM is an important

contributor to general functional behaviours and medical adherence.
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The investigation of the relationship between PM and self-care deserves
further attention. Problems with PM cause more difficulties in daily living than other
memory failures (McDaniel & Einstein, 2007). This is particularly relevant to this
patient population due to the numerous and concurrent tasks involved in CHF self-
care, such as taking medications, daily weighing, sodium intake monitoring, and
initiating an appropriate response to deteriorating symptoms — all of which place a
high load on one’s cognitive ability. Even in a high functioning CHF sample,
pervasive deficits in PM were evident as reported by Habota et al. (2015). These are
important considerations given that in the wider population of people diagnosed with
CHF, those who are more symptomatic and more cognitively impaired (Cannon,
McMurray, & Quinn, 2015) are likely to have greater PM deficits.

The study findings need to be considered in the context of participant
characteristics, as this was a clinically stable outpatient group. Global cognition as
assessed by the MMSE was high, which contrasts with previous studies assessing
patients during their hospital admission where, between 33% to 73% had impaired
MMSE scores (Cameron et al., 2010; Harkness et al., 2014; Hawkins et al., 2012; Lee
et al., 2013). Further, patients were relatively stable; 70% were NYHA functional
classification I or Il, and only 10% of patients reported depressive symptoms.
Functional impairment and co-morbidities such as depression, which were present in
few participants from this sample, may contribute to cognitive impairment (Cannon,
McMurray, & Quinn, 2015). Additionally, over the short-term (i.e., up to 1 year),
cognitive function may stabilise or improve with treatment (Hajduk, Kiefe, Person,
Gore, & Saczynski, 2013).

The study had a small sample size and was underpowered to detect a

relationship between PM and self-care. Additionally, because our sample was
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predominantly high functioning, the study had a restricted range of cognitive function.
Therefore, it remains unclear if, and how, PM might be related to self-care in lower
functioning CHF samples.

In conclusion, the lack of associations between several different cognitive
abilities and self-care might reflect this CHF sample, which had high cognitive
abilities, and was in relatively good physical and emotional health when tested.
Cognitive function may be a key factor in clinical success in the CHF population.
Future research is needed to clarify the nature of the relationship between cognition

and self-care, particularly in more symptomatic CHF populations.
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Table 1:

Demographic and Clinical Characteristics of the Sample

%/M n/SD
Socio demographic
Male 63 19
Living alone 43 13
Retired 63 19
Completed > 12 years of education 53 16
Estimated 1Q (M, SD) 112 6.67
Clinical data

New diagnosis (< 2 months) 23 7
NYHA | & I 70 21
NYHA Il & IV 30 9
Systolic heart failure 67 20
Ischaemic heart disease 50 15
Hypertension 73 22
Smoking history 63 19
Moderate to severe renal disease 13 4
Either on ACEI or ARB 67 20
Prescribed diuretic 83 25
Prescribed aldosterone antagonist 33 10
Prescribed beta blocker 77 23
Mild to moderate anxiety symptoms 37 11
Mild to moderate depression symptoms 10 3
Anxiety (HADS) (M, SD) 6.10 3.52
Depression (HADS) (M, SD) 5.00 2.83

Notes. ACEI = Angiotensin Converting Enzyme Inhibitor; ARB = Angiotensin Il
Receptor Antagonists; HADS = Hospital Anxiety Depression Scale; NYHA = New
York Heart Association.



Table 2:

Descriptive Statistics for Cognitive Measures

Measure M SD
Global cognition (ACE-R) 90.90 4.56
Global cognition (MMSE) 28.74 1.07
Prospective memory (Virtual Week) 0.26 0.24
Immediate recall (RAVLT) 42.06 8.81
Delayed recall (RAVLT) 8.90 2.47
Cognitive flexibility (TMT) 74.79 33.14
Cognitive inhibition (Hayling) 3.28 2.13

158

Notes. ACE-R = Addenbrooke’s Cognitive Examination — Revised; NART = National

Adult Reading Test; MMSE = Mini Mental State Examination; PM (missed

responses); TMT = Trail Making Test (B minus A); RAVLT = Rey Auditory Verbal

Learning Test.
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Table 3:

Correlations Between Cognitive Measures and Self-Care Maintenance and

Management
Maintenance Management
(n=30) (n=22)
Prospective memory -.04 (p = .848) -.22 (p =.319)
ACE-R 20 (p = .292) .36 (p = .103)
Composite VM .03 (p=.877) 32 (p = .144)
Composite EF 24 (p =.196) .38 (p = .085)

Notes. ACE-R = Addenbrooke’s Cognitive Examination — Revised; EF = Executive
function; VM = Verbal memory.
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CHAPTER 7: Introduction Into the Investigation of Emotion Recognition

and Theory of Mind in People with Chronic Heart Failure

The studies presented in this thesis have thus far focused on PM function in
patients with CHF, an area of cognition that has not previously been investigated in
this population. This next chapter focuses on social cognition, the second focus area
of this thesis. This chapter presents a published manuscript, and the final study of the
thesis.

The main objective of Study 3 was to assess two of the most basic and most
widely studied social cognitive constructs — emotion recognition and ToM, in a group
of CHF patients compared to demographically matched controls. To assess this, the
most validated and widely used measures of emotion recognition (Ekman 60 Faces
test; Ekman & Friesen, 1976) and ToM (Mind in the Eyes test; Baron-Cohen et al.,
2001) were used. A secondary aim was to assess whether these social cognitive
constructs were related to more general cognitive abilities. Such a relationship has
been reported in other clinical groups, but a clear theoretical account of which aspects
of general cognition are most salient to social cognition remains unclear. To achieve
this second aim, a cognitive test battery involving measures of global cognition,
verbal memory, and executive functions was also administered. Study 3 used a larger

sample, but a subset of the final sample in Study 3 is the same as Study 1 and Study 2.



167

Study 3

The following chapter is a manuscript that has been published in PLoS ONE.

Habota, T., McLennan, S. N., Cameron, J., Ski, C., F., Thompson, D. R., &
Rendell, P. G. (2015). An investigation of emotion recognition and theory of mind in
people with chronic heart failure. PLoS ONE, 10, e0141607.

doi:10.1371/journal.pone.0141607
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7.1.1 Abstract

Objectives: Cognitive deficits are common in patients with chronic heart failure
(CHF), but no study has investigated whether these deficits extend to social cognition.
The present study provided the first empirical assessment of emotion recognition and
theory of mind (ToM) in patients with CHF. In addition, it assessed whether each of
these social cognitive constructs was associated with more general cognitive
impairment.

Methods: A group comparison design was used, with 31 CHF patients compared to
38 demographically matched controls. The Ekman Faces test was used to assess
emotion recognition, and the Mind in the Eyes test to measure ToM. Measures
assessing global cognition, executive functions, and verbal memory were also
administered.

Results: There were no differences between groups on emotion recognition or ToM.
The CHF group’s performance was poorer on some executive measures, but memory
was relatively preserved. In the CHF group, both emotion recognition performance
and ToM ability correlated moderately with global cognition (r =.38, p=.034; r =
.49, p =.005, respectively), but not with executive function or verbal memory.
Conclusion: CHF patients with lower cognitive ability were more likely to have
difficulty recognising emotions and inferring the mental states of others. Clinical

implications of these findings are discussed.
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7.1.2 Introduction

Chronic heart failure (CHF) is a complex condition characterised by an
underlying structural abnormality that impairs the function of the heart to deliver
sufficient blood flow to meet the metabolic needs of the body and brain (Krum et al.,
2006). In many patients with CHF, accumulated ischaemic damage to the brain results
in secondary cognitive impairment (Vogels, van der Flier, et al., 2007; Vogels,
Scheltens, Schroeder-Tanka, & Weinstein, 2007). The level of cognitive impairment
varies from patient to patient, but some degree of dysfunction is seen in up to 80% of
patients in select CHF populations (Cameron et al., 2010; Cannon, McMurray, &
Quinn, 2015). Over the past few decades, multiple neuropsychological studies have
established that people with CHF are affected by deficits in cognitive processes such
as executive function, memory, and attention (for review see, Cannon et al., 2015).
However, no study has assessed social cognition in this group.

Core aspects of social cognition are emotion recognition, which is the ability
to perceive and correctly distinguish emotions displayed by others (Adolphs, 2002),
and Theory of Mind (ToM), which is the ability to make inferences about the mental
states of others (Frith & Frith, 2005). These two processes of social cognition are vital
because they facilitate effective social interaction and allow people to form and
maintain strong relationships with others (Grossmann, 2010) by enabling them to
understand subtle social cues (Radice-Neumann, Zupan, Babbage, & Willer, 2007).
Profound examples of deficits in these processes are seen in people with autism
spectrum disorders (Harms, Martin, & Wallace, 2010) and schizophrenia (Kohler,
Walker, Martin, Healey, & Moberg, 2009; Sprong, Schothorst, VVos, Hox, & Van

Engeland, 2007).
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In clinical groups, deficits in social cognition have been linked to poor
functional outcomes, for example poor community and/or psychological functioning
(Fett, Viechtbauer, Penn, van Os, & Krabbendam, 2011; Schmidt, Mueller, & Roder,
2011). Therefore, social cognition may be particularly important for patients with
CHF who experience debilitating physical symptoms that impact on their physical and
emotional wellbeing, thereby increasing their need for support from others
(O’Loughlin et al., 2010; Volz et al., 2011). Social cognitive impairment may also
contribute to isolation through poor social functioning (Fett et al., 2011). This is
important because social isolation is a significant predictor of mortality in CHF, while
social support increases overall quality of life (Arestedt, Saveman, Johansson, &
Blomqvist, 2013).

The overarching aim of this study was to examine emotion recognition and
ToM in patients with CHF. It is possible that the deficits CHF patients experience
with other cognitive abilities also extend to deficits in social cognition. This is
because the neuropathology observed in these patients involves white matter
hyperintensities and reduced grey matter (\VVogels, van der Flier, et al., 2007; Woo,
Macey, Fonarow, Hamilton, & Harper, 2003) in regions of the brain that are
implicated in emotion recognition and ToM, including the prefrontal cortex and the
limbic system (temporal lobe) (Carrington & Bailey, 2009; Phan, Wager, Taylor, &
Liberzon, 2002). In particular, the observed white matter pathology is associated with
disconnection within fronto-subcortical brain tracts (Jokinen et al., 2006) known to be
involved in the processing of emotional signals (Adolphs, Damasio, Tranel, Cooper,
& Damasio, 2000; Ruffman, Henry, Livingstone, & Phillips, 2008).

The second aim of the study was to assess whether deficits in emotion

recognition and ToM were associated with more general cognitive impairment.
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Although general cognition and social cognition are supported by different neural
circuits (Alvarez & Emory, 2006; Binder, Desai, Graves, & Conant, 2009; Pinkham,
Penn, Perkins, & Lieberman, 2003), the process of understanding others’ thoughts and
emotions has been shown to make substantial demands on cognitive control
processes, such as inhibition and mental flexibility (Apperly, Samson, Chiavarino, &
Humphreys, 2004; Bailey & Henry, 2008; Decety & Jackson, 2004). Given that
executive control mechanisms are supported by frontal brain regions (Alvarez &
Emory, 2006), which are amongst the most affected in CHF, it might be that in the
context of CHF, any observed deficits in emotion recognition and ToM are related to
more general cognitive difficulties. Indeed, a relationship between emotion
recognition and/or ToM and general cognition has been observed in other clinical
populations (Henry et al., 2009; Henry, Phillips, Crawford, letswaart, & Summers,
2006).

To address each of these aims, a group of CHF patients was compared to a
group of matched controls. It was hypothesised that the CHF group would show
deficits in emotion recognition and ToM compared to the group of healthy controls. It
was also predicted that within the CHF group, emotion recognition and ToM would

positively correlate with global cognition, executive function, and verbal memory.
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7.1.3 Methods
This research was approved by the Human Research Ethics Committees at
Eastern Health and the Australian Catholic University. All participants provided

written informed consent.

Participants

The CHF group was recruited from a pool of participants taking part in a
larger study (n = 72); 13 participants were paid AUD $10 per hour, and the rest were
volunteers. To be eligible for the parent study participants had to be aged over 18, and
actively engaged in a nurse-led CHF management program at one of three public
hospitals in metropolitan Melbourne, Australia. All recruited participants had a
confirmed diagnosis of CHF. Specifically, cardinal symptoms and clinical features of
congestion, and objective evidence of cardiac impairment on echocardiogram (Krum
et al., 2006).

Participants with CHF were excluded if they resided in a high care residential
aged facility, had a terminal diagnosis, a documented history of dementia, or could
not read English. All 72 participants were approached from the parent study; 25
declined, and five were unreachable. No participants had head injury or psychiatric
illness. We screened participants’ global cognition. Initially, we recruited 42
participants but excluded six who could not complete the primary measures because
they either declined or ran out of time. Another five participants were excluded who
showed signs of potential dementia as operationalised by a score lower than 82 on the
Addenbrooke’s Cognitive Examination — Revised (ACE-R) (Mathuranath, Nestor,

Berrios, Rakowicz, & Hodges, 2000). The final sample of CHF patients included 31
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adults. A subset of this final sample has been reported on previously (Habota et al.,
2015), but not with regards to social cognitive performance.

The control group was recruited from the general community; 13 participants
were paid AUD $10 per hour, the rest were volunteers. Participants in the control
group were excluded if they reported a history of CHF or neurological disease, had
recent treatment (past three months) for an acute cardiovascular problem, or could not
read English. We initially recruited 43 participants, but excluded four who could not
complete the primary measures, and one who had an ACE-R score below the cut off.

The final control group included 38 adults.

Materials
Health

The New York Heart Association (NYHA) classification (Bennett, Riegel,
Bittner, & Nichols, 2002) was used as an index of functional status. The NYHA is an
extensively used and validated clinical measure. Classification | indicates no

limitations and classification 1V indicates the worst functional status.

The Charlson Co-morbidity Index (Charlson, Pompei, Ales, & MacKenzie,
1987) was used to assess the severity of co-morbid conditions. Overall index scores
are categorised as mild, moderate, or severe; higher scores indicate more severe co-

morbidity.

Global cognition
The Addenbrooke’s Cognitive Examination — Revised (Mathuranath et al.,

2000) is a test of global cognition. The ACE-R s a reliable and sensitive test of early
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cognitive dysfunction (Mioshi, Dawson, Mitchell, Arnold, & Hodges, 2006) and was
used to identify and exclude participants with possible dementia (scores < 82). Higher

scores indicate better cognitive functioning.

General intelligence
The National Adult Reading Test (NART) (Nelson, 1982) was used as an
index of premorbid intelligence. Standardised 1Q scores were calculated using the

formula in the administration manual (Nelson, 1982).

Psychopathology

The Hospital Anxiety and Depression Scale (Zigmond & Snaith, 1983) was
used to screen for symptoms of anxiety and depression. The level of emotional
symptomology was assessed separately for anxiety and depression (seven items each).

Higher scores indicate higher levels of symptomology.

Executive function — cognitive flexibility

The Trail Making Test (TMT) (Reitan, 1992) was used to assess cognitive
flexibility. The Trails B minus Trails A difference score was used as an index of
cognitive flexibility (Lamberty, Putnam, Chatel, Bieliauskas, & Adams, 1994). Lower

scores indicate better performance.

Executive function — inhibition
The Hayling Sentence Completion test (Burgess & Shallice, 1997) was used to

assess cognitive inhibition. A total score was obtained by tallying errors and time
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taken (in seconds) to complete the task. Standardised scores were calculated; higher

scores indicate better performance.

Executive function — initiation

The final measure of executive functioning was verbal fluency, which was
extracted from the ACE-R and used to assess cognitive initiation. Two types of verbal
fluency were assessed; phonemic and categorical. In the phonemic task, participants
were given one minute to orally generate as many words beginning with the letter ‘P’
as they could, excluding proper nouns and the same word with a different suffix. In
the categorical task, participants were given one minute to name as many animals as
they could. A composite verbal fluency score was used in the present study. Higher

scores indicate better performance.

Verbal memory

The Rey Auditory Verbal Learning Test (RAVLT) (Rey, 1958) was used to
measure verbal memory. A single composite score for the first five trials was used as
the measure of immediate recall. The total number of correctly recalled words after a
20-minute delay was used as a measure of delayed recall. Higher scores indicate

better performance.

Primary Measures
Emotion recognition

The Ekman 60 Faces test (Ekman & Friesen, 1976) was used to assess
recognition of six basic human emotions; happy, anger, sadness, disgust, surprise, and

fear. Participants were presented with 60 slides, featuring extensively and universally
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validated photographs of human faces (Edwards, Jackson, & Pattison, 2002).
Participants were asked to choose one of six emotions that best described the emotion
that the person in the picture displayed. This measure takes approximately 15 minutes
to administer, and it has been used extensively to assess emotion recognition in

various groups.

Theory of Mind

The Reading the Mind in the Eyes test (Baron-Cohen, Wheelwright, Hill,
Raste, & Plumb, 2001) was used to assess ToM. Participants were presented with 36
black and white images of the eye region of human faces, and asked to indicate which
of four given emotional states each image best represents. In comparison to measures
of emotion recognition, which require participants to identify basic facial expressions,
this task required participants to identify more complex and finely nuanced mental
states (e.g., “perplexed”, “flirtatious”). This measure is administered in approximately
10 minutes. It is a reliable and valid measure of social cognitive dysfunction, and it is
commonly used to assess ToM in various clinical and non-clinical groups (Vellante et

al., 2013).

Procedure

Participants with CHF were tested approximately three months after
recruitment into the parent study. The delay of three months was built in to ensure that
participants were medically stable when they completed the neuropsychological
assessment. Participants were tested in a quiet room, either at their residences, in a
hospital consultation room, or in a university-testing lab in a single session, lasting

approximately two hours.
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Design and data analysis

This study used a matched-group comparison design. Missing value analysis
was conducted, which showed that data were missing at random. Therefore missing
data were not substituted. Descriptive statistics were generated for all variables.
Univariate analyses were conducted to assess group differences on the background
cognitive measures, and the ToM task. A mixed two-way ANOVA was used to
examine differences in performance on the emotion recognition measure.

Pearson correlations were used to examine associations between the social
cognitive measures and each of the other cognitive measures. Before undertaking the
correlational analyses, all variables were assessed for normality. In the CHF group, all
variables were normally distributed. In the control group, the Ekman Faces score was
negatively skewed. Skewness was corrected by adjusting one outlier (which was 3
standard deviations below the mean) to two standard deviations below the mean
(Tabachnick & Fidell, 2001).

To reduce the possibility of Type I error, we created a composite executive
function score given that the three measures of executive function (TMT, Hayling,
verbal fluency) were correlated: TMT with Hayling (r =-.38, p =.003), TMT with
verbal fluency (r = -.25, p =.048), and Hayling with verbal fluency (r = .41, p =
.001). The composite executive function score was created by converting scores on
the three measures of executive function to z scores, reverse-coding the TMT such
that higher scores indicated higher performance, then calculating a mean z of the three
scores for each participant. The two measures of verbal memory (immediate and
delayed recall, RAVLT) were also correlated (r =.79, p <.001) so a composite verbal
memory score was created using the same approach. Both composite scores were

normally distributed.
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7.1.4 Results
CHF group characteristics

The CHF group consisted of adults aged 40 to 86 (M = 69.77, SD = 11.23)
who were predominantly male (65%). Table 1 shows that the majority of the CHF
sample was classified as functional classification Il on the NYHA. Systolic and
ischaemic CHF were the most common aetiologies in this group, and hypertension
was the most frequently reported risk factor. On average, participants had a moderate
level of comorbid disease burden (Charlson Comorbidity Index mean = 3.48, SD =
2.03), and the average length of time living with CHF was three years (M = 36.17
months, SD = 55.49).

(Insert Table 1 about here)

Group comparisons on demographics and cognition

Table 2 shows that there was a trend towards higher proportions of cardiac
risk factors in the CHF group, but these group differences were not significant (all ps
> .060). Table 2 also shows that the two groups were closely matched in gender
distribution, age, education, and estimated I1Q as indexed by the NART. Independent
samples t-tests were conducted to examine differences between groups on cognitive
measures (Table 2). The control group performed significantly better on two of the
three measures of executive function; cognitive flexibility t(62) = 3.07, p =.003, and
cognitive inhibition t(61) = 5.88, p <.001, but not on either measures of verbal
memory. The control group reported more symptoms of anxiety t(67) = 2.23, p =
.029.

(Insert Table 2 about here)
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Group comparisons on measures of emotion recognition and ToM
Emotion recognition: Ekman Faces test

Figure 1 shows the results of the Ekman Faces test as a function of group
(CHF, control) and emotion type (happiness, surprise, anger, disgust, sadness, fear).
These data were analysed with a mixed 2 x 6 ANOVA with the between-groups
variable of group and the within-groups variable of emotion type. Mauchly’s test
indicated that the sphericity assumption was violated; therefore the Huynh-Feldt
correction was used. Of primary interest, there was no significant main effect of group
F(1, 67) = 0.01, p=.932 np2< .001, and no interaction effect F(4.38, 293.15) = 0.76,
p =.566, ny? = .011, which indicates that recognition of basic emotions did not differ
as a function of group status. Of secondary interest was the main effect of emotion
type, F(4.38, 293.15) = 99.99, p <.001, n,?>=0.60. Post hoc revealed that for all
participants, the recognition accuracy significantly differed for each comparison of
each type of emotion, with the order from best to worst recognised being: happiness
(M =9.91, SD =0.33), surprise (M =9.04; SD = 1.14), sadness (M = 7.99; SD = 1.82),
disgust (M = 7.87; SD = 1.62), anger (M = 6.94, SD = 1.91), and fear (M = 4.99, SD =
2.17). The one exception was that recognition accuracy did not differ for the

comparison of sadness and disgust.

Theory of Mind: Mind in the Eyes test

An independent samples t-test revealed that the groups did not significantly
differ on their ability to accurately infer the mental states of others, t(66) = 0.63, p =
450, d = 0.18 (CHF M = 23.87, SD = 4.39; controls M = 23.08, SD = 4.23). The

effect size was less than the cut off for a small Cohen’s d (0.2) (Cohen, 1988).
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Correlations between emotion recognition and ToM with other cognitive
measures

Pearson correlations were computed separately for the CHF group and controls
to assess the relationship between emotion recognition and ToM and the other
cognitive measures. Separate correlations were run for the Ekman Faces test and the
Mind in the Eyes test (Table 3). All correlations were in the expected direction for
both groups with better cognitive performance associated with better social cognition
performance. In the CHF group, both emotion recognition and ToM showed
significant moderate positive correlations with global cognition (r =.38 p =.034; r =
.49 p =.005, respectively). However, neither emotion recognition nor ToM
significantly correlated with executive function or verbal memory. In the control
group, neither executive function nor verbal memory significantly correlated with the
Ekman Faces test and the Mind in the Eyes test, however there was a significant
correlation between the Ekman Faces test and the Mind in the Eyes test (r =.45, p =

.004), as might be expected.

(Insert Table 3 about here)
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7.1.5 Discussion

A large body of research has shown that people with CHF present with deficits
in a range of cognitive abilities (Pressler, 2008; VVogels, Scheltens, et al., 2007). In the
present study the CHF group’s cognitive performance varied across cognitive
domains. People with CHF showed deficits in some, but not all, cognitive functions,
with relatively preserved memory function. No previous studies have investigated
whether these deficits might extend to social cognition. The present study compared
the emotion recognition and ToM abilities of people with CHF to a group of
demographically matched controls. Contrary to expectations, the findings indicated
that the performance of the two groups did not differ on either aspect of social
cognition. This is also the first study to examine the association between social
cognition and more general cognition. Importantly, in the CHF group, people with
lower global cognitive ability were more likely to have difficulty recognising
emotions and inferring the mental states of others, as expected. However,
contradictory to our prediction, emotion recognition and ToM were not significantly
correlated with measures of executive function or verbal memory.

The absence of group differences in emotion recognition and ToM is
surprising because people with CHF are affected by diffuse damage to neural
structures, including frontal and temporal regions (Vogels, van der Flier, et al., 2007;
Woo et al., 2003), which have specifically been implicated in both of these social
cognitive processes (Carrington & Bailey, 2009; Phan et al., 2002). The lack of group
differences is further surprising because similar diffuse neural damage and
widespread cognitive impairment is seen in other neurocognitive disorders, including
people with traumatic brain injury (Babbage et al., 2011; Henry et al., 2006; Martin-

Rodriguez & Leon-Carrion, 2010), autism spectrum disorders (Baron-Cohen, 2000, p.
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-; Harms et al., 2010), and multiple sclerosis (Henry et al., 2009; Phillips, Henry,
Scott, Summers, & Whyte, 2011; Péttgen, Dziobek, Reh, Heesen, & Gold, 2013).
Each of these groups has shown significant deficits in general cognition, but also in
emotion recognition and ToM. Furthermore, social cognition deficits have also been
observed in a range of neuropsychiatric disorders, most commonly schizophrenia
(Kohler et al., 2009; Sprong et al., 2007), but also mood disorders, such as major
depression and anxiety (for review see, Kret & Ploeger, 2015). Thus, the common
finding that CHF patients are affected by elevated rates of depression and anxiety
(Yohannes, Willgoss, Baldwin, & Connolly, 2010), might have been expected to
further increase their vulnerability to social cognition deficits.

There are several likely explanations for the null findings of this study. In the
CHF group, correlations between emotion recognition and ToM with variables that
had missing data (i.e., composite verbal memory n = 24; executive function n = 26)
were underpowered; a post-hoc power analysis showed that the study power was .42
for a medium effect size (r = .30; the strongest correlation observed with a reduced
sample size). Additionally, participants were a select and relatively high functioning
group, cognitively and symptomatically. Specifically, we were interested in the
performance of non-demented participants and therefore excluded anyone who
showed signs of dementia. In addition, 64.6% of the CHF sample had no, or only
mild, heart failure symptoms, and the overall subjective rating of depression was
within the normal range. Thus, in the wider CHF population, where medical (Gaviria,
Pliskin, & Kney, 2011; Mapelli et al., 2011; Pressler et al., 2010) and emotional
(Hawkins et al., in press; Insel & Badger, 2002; Li, Meyer, & Thornby, 2001)
symptoms are often more severe, brain pathology may also be more severe.

Consequently, the ability to successfully recognise emotions and make inferences
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about the mental states of others is likely to be more impaired in CHF patients with
greater comorbidity and worse functioning.

Finally, we chose measures of emotion recognition and ToM that have been
used extensively with other clinical groups. However, they may not have been
sensitive enough to detect subtle group differences because the CHF group was high
functioning. Other studies have found that traditional and static measures of emotion
recognition and ToM, like those used in the present study, do not always detect
deficits that are picked up by dynamic measures (Golan, Baron-Cohen, & Hill, 2006;
Golan, Baron-Cohen, Hill, & Rutherford, 2007; Rutherford, Baron-Cohen, &
Wheelwright, 2002). Thus, future research could extend this study by using dynamic
and/or morphed images (emotionally neutral expressions that are morphed into
expressions of a specific emotion; e.g., Isaacowitz, Wadlinger, Goren, & Wilson,
2006) and include measures of reaction time. These measurement approaches could
be more sensitive to subtle deficits in emotion recognition in high functioning groups.

Although preliminary, the significant correlations between global cognition
and emotion recognition and ToM suggest that CHF patients with lower cognitive
functioning are also more likely to have social cognitive deficits. If these findings are
confirmed by other studies, then patients with poor cognitive function might require
tailored intervention that focuses on improving psychosocial functioning. This is an
important consideration because a key factor in successful CHF self-care is social
support (Moser & Watkins, 2008). The available evidence has shown that social
isolation and lack of social support are associated with increased risk of
rehospitalisation and death (Friedmann et al., 2006; Luttik, Jaarsma, Moser,
Sanderman, & van Veldhuisen, 2005; Murberg, 2004). Therefore, for patients with

low global cognition, emotion recognition and ToM may indirectly impact self-care
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decision-making and quality of life through impoverished relationships or social
isolation. Indeed, this indirect effect has been reported in people with schizophrenia
where general cognitive abilities affected social abilities, which consequently exerted
a negative influence on general functioning and quality of life (Fett et al., 2011;
Schmidt et al., 2011).

In conclusion, in this group of high functioning CHF patients, which was
matched to the control group on many important characteristics, capacity for emotion
recognition and ToM was not found to be impaired, but each social cognitive
construct was related to global cognition. Considering these preliminary findings, it
seems likely that people with CHF who present with low general cognitive ability
may also be affected by difficulties with accurately recognising emotions and
inferring the mental states of others. This information is important given that
psychosocial status, including social support and isolation are important influences of

CHF self-care (Moser & Watkins, 2008).
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Table 1:

Clinical Characteristics of the CHF Group

Health characteristics n %
NYHA classification
Class | 2 6.5
Class Il 18 58.1
Class 111 10 323
Class IV 1 3.2
Heart failure type
Systolic 22 710
Diastolic 4 12.9
Mixed 9.7
Unspecified 2 6.5
Heart failure aetiology
Ischaemic 17 54.8
Non ischaemic 8 25.8
Idiopathic 1 3.2
Other 5 16.1

Note. NYHA = New York Heart Association.
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Table 2:

Participant Characteristics

CHF group Control group
n % n % ;(2
Proportion of men (%) 20 65.0 27 710 0.34
Cardiac risk factors (%)
Hypercholesterolemia 13 41.9% 15 39.5% 0.04
Hypertension 21  67.7% 18 47.4% 2.88
Smoking 13 41.9% 21.1% 3.52
Diabetes 22.6% 10.5% 1.85
Obesity 5 16.1% 5.3% 2.21
Demographic (M) M SD M SD t d
Age (years) 31 69.77 11.23 38 67.13 7.53 1.12 0.28
Education (years) 31 11.65 3.74 38 13.07 3.57 1.61 0.39
Estimated 1Q 30 112.54 5.89 38 114.33 6.38 1.19 0.29
Global cognition and mental health
Global cognition (ACE-R) 31 91.00 4.89 38 92.08 4.55 0.95 0.23
Anxiety (HADS) 31 6.03 3.73 38 829 4.51 2.23 0.55
Depression (HADS) 31 519 2.91 38 555 3.29 0.48 0.12
Executive functions
Cognitive flexibility (TMT) 27 74.83 35.17 37 49.19 3135 3.077 0.77
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Inhibition (Hayling) 28 2.89

Initiation (Verbal fluency) 31 29.94
Verbal memory (RAVLT)

Immediate recall 26 41.58

Delayed recall 24  8.83

2.01
6.51

8.89
2.51

35 557
38 32.21
38 45.00
38 913

1.61
7.85

8.96
2.84

5.88""
1.29

151
0.42

1.47
0.31

0.38
0.11

d = Cohen’s d index of effect size. Effect sizes: small = 0.2; medium = 0.5; large = 0.8 (Cohen, 1988).

“p<.05 Tp<.01 Tp<.001

Notes. ACE-R = Addenbrooke’s Cognitive Examination — Revised; HADS = Hospital Anxiety Depression Scale; RAVLT = Rey

Auditory Verbal Learning Test; TMT = Trail Making Test (B minus A).
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Figure 1. Mean number of correct responses for each emotion type on the Ekman Faces test for the CHF and control groups.
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Table 3:

Relationships Between Emotion Recognition and ToM Scores and Cognitive Measures

191

Ekman Faces

Mind in the Eyes

CHF Controls CHF Controls
n r (p) n r (p) n r (p) n r (p)
Global cognition (ACE-R) 31  .38(.034) 38 .10 (.565) 31 .49 (.005)” 38 .07 (.659)
Executive function 26 .02 (.957) 34 .15 (.410) 26 .14 (.495) 34 .25 (.158)
Verbal memory 24 .30 (.154) 38 .21(.208) 24 .21(.327) 38 .11 (.530)
Mind in the Eyes 31 .29 (.104) 38  .45(.004)” - -

p<.05 T p<.01

Note. ACE-R = Addenbrooke’s Cognitive Examination — Revised; Executive function and verbal memory are both composite scores.
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CHAPTER 8: Review and Discussion

8.1 Chapter Overview and Summary of Key Findings

The studies presented in this thesis were designed to examine a series of questions
pertaining to two areas of cognition that have not previously been researched in the CHF
population: prospective memory and social cognition. The first major contribution of this
thesis was that it demonstrated that people with CHF, at least the sample examined, are
affected by pervasive but modest PM deficits (Study 1). Despite this decline, PM was not
significantly associated with self-care behaviours (Study 2). This thesis also showed that
social cognition in this sample was preserved (Study 3).

A major feature to emerge in the sequence of studies was that compared to
existing CHF studies, this CHF group had high abilities in three important domains. The
sample had modest or no deficits in other more general cognitive domains, thus the group
had relatively high cognitive ability (Study 1 and Study 3). The sample also had good
physical and emotional health status (Study 1, Study 2, and Study 3). The final feature of
the sample was that it had high day-to-day management, such as medication adherence,
functional independence, and self-care (Study 3).

In this final chapter, the research and clinical implications of these findings to the
field of CHF are examined in detail. Methodological issues are also discussed. Because
each of the individual studies included in the thesis have already addressed some of these

issues, this chapter will discuss these issues from a broader perspective.
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8.2 Research Implications

Before discussing the implications of the main findings and the clinical
contributions of the findings that emerged in this thesis, it is important to highlight and
discuss the areas the CHF sample in this thesis had better performance, compared to

existing CHF studies.

8.2.1 Cognitive performance.

The first notable feature of this CHF sample is that the group had high cognitive
functioning. Compared to existing CHF studies, the sample in this thesis consistently
performed better on measures of global cognition, and memory and executive function
was either equivalent to, or better than, existing CHF studies. The effect sizes between
CHF and controls on the background cognitive measures in the present thesis were either
smaller than, or at least equivalent to, the effect sizes reported by existing CHF studies.
When effect sizes were not reported by existing studies, a comparison of cognitive test
scores also showed that this CHF sample consistently performed better. Each of these
cognitive aspects is discussed in turn. Notably, it is difficult to directly compare all
cognitive areas of existing studies to the results of this thesis due to differences in the
measures used and the constructs assessed. For that reason, the following section has
focused on a comparison of results of this thesis to other studies that have examined the
same cognitive domains.

First, the sample in this thesis had high scores on measures of global cognition.
As reported in Study 2, the MMSE score for the CHF participants was 28.74, which is

considered to be within the normal cognitive range. Cut-offs between 21 to 24 are
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typically used for mild cognitive impairment and < 20 for dementia (Young, Meagher, &
MacLullich, 2011). Further support that the sample had relatively high global cognition
was observed from the results on the ACE-R, which is a more sensitive measure than the
MMSE. In both Study 1 and Study 3, the mean scores on global cognition as assessed by
the ACE-R were 90.79 (Study 1) and 91.00 (Study 3). The cut-off recommended for mild
cognitive impairment is between 92 to 94 (Pendlebury, Mariz, Bull, Mehta, & Rothwell,
2012) and between 82 and 88 for dementia (Mioshi, Dawson, Mitchell, Arnold, &
Hodges, 2006). The ACE-R has not previously been used in a CHF sample; however,
scores for the MMSE, a frequently used measure in CHF research, were higher in the
sample of this thesis than the vast majority of other studies. For example, a systematic
review of 22 studies of cognitive functioning of patients with CHF by Vogels and
Scheltens et al. (2007) reported that the mean score for global cognition on the MMSE
was 24.84 for the pooled CHF participants. In subsequent studies that assessed cognitive
performance in CHF, mean MMSE scores of 27.6 were reported in three studies
(Bratzke-Bauer et al., 2013; Pressler, Subramanian, Kareken, Perkins, Gradus-Pizlo,
Sauve, Ding, Kim, Sloan, Jaynes, et al., 2010; Vogels, Oosterman, van Harten, Scheltens,
et al., 2007), and 23.5 in one recent study (Dodson et al., 2013), all of which are lower
than the mean scores in the present thesis.

The CHF sample in this thesis also performed well on measures of retrospective
memory. The mean for immediate recall on the RAVLT was 41.31 in Study 1 and 41.58
in Study 3, but the effect sizes were mixed. In Study 1, the size of the difference between
the CHF and control groups was large (Cohen’s d = .91), but it was small to moderate in

Study 3 (Cohen’s d =.38). For delayed recall (using the RAVLT), the mean scores were



205

8.96 and 8.83 in Study 1 and Study 3, respectively, with small differences between CHF
and controls in each case (Cohen’s d = .41 and .11, respectively). Importantly,
performance on all memory measures was preserved in the CHF group compared to
controls in Study 3. Although there were some mixed differences of effects between CHF
and controls, the mean memory scores were consistently better than in existing CHF
studies.

For example, using the same assessment approach as this thesis (i.e., immediate
and delayed recall), pooled memory data from 13 studies (Vogels, Scheltens, et al., 2007)
reported the size of effect between CHF and controls (standard mean difference (SMD))
was .43, which is either bigger than, or at least equivalent to, the present thesis. There
was only one exception where the size of effect between CHF and control groups for
memory was larger in the present thesis (immediate recall, Study 1) compared to the
review by Vogels and Scheltens et al. (2007). Furthermore, a comparison of mean scores
for immediate and delayed recall also showed that the CHF sample in this thesis
performed better than samples of existing studies. Two subsequent studies that were not
included in the review by Vogels and Scheltens et al. (2007) reported mean scores of 37.8
(Vogels, Oosterman, van Harten, Scheltens, et al., 2007) and 40.2 for immediate recall
(Sauvé, Lewis, Blankenbiller, Rickabaugh, & Pressler, 2009), both which are lower than
the scores in Study 1 and Study 3 in the present thesis (41.31 and 41.58, respectively).
This pattern was consistent for delayed recall, with mean scores of 7.2 (Vogels,
Oosterman, van Harten, Scheltens, et al., 2007) and 7.8 (Sauvé et al., 2009), both lower

compared to the present thesis.
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Furthermore, the CHF sample in this thesis also performed better than other CHF
groups on executive function. This was observed when mean scores were compared, but
mixed effect sizes were found, similar to memory. The mean scores for the TMT, which
measures cognitive flexibility, was 71.8 in Study 1, with a small effect size of the
difference between CHF and controls (Cohen’s d = .40). Additionally, the mean score,
for the same construct, was 74.83 in Study 3 with a medium to large effect size (Cohen’s
d =.77). The mean score for Digit Span, which taps working memory, and which was
only assessed in Study 1, was 17.70. For the TMT, two recent studies reported higher
mean scores (i.e., worse performance) of 96 (Vogels, Oosterman, van Harten, Scheltens,
et al., 2007) and 84.6 (Pressler, Kim, Riley, Ronis, & Gradus-Pizlo, 2010), compared to
this thesis. An examination of the effect size for the construct of cognitive flexibility
revealed mixed findings. The results of Study 1 showed that the size of the effect between
CHF and controls was equivalent to a review involving pooled data from nine studies
(SMD = .42). However the effect between CHF and controls reported in Study 3 was
larger (Vogels, Scheltens, et al., 2007). Additionally, a comparison of Digit Span
performance showed that recent studies have consistently reported lower mean scores
(i.e., worse performance) of 10.5 (Pressler, Kim, Riley, Ronis, & Gradus-Pizlo, 2010)
and 12.4 (Vogels, Oosterman, van Harten, Scheltens, et al., 2007), compared to this CHF
sample.

To summarise, the CHF sample reported in this thesis performed consistently
better, or at least equally well, on measures of global cognition, retrospective memory,
and executive function compared to existing research. A comparison of the difference in

effect sizes between CHF and controls revealed mixed differences, but the pattern of
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findings favoured the performance by the CHF sample from this thesis. There were only
two exceptions (retrospective memory from Study 1, and cognitive flexibility from Study
3). Here, the size of the effects between CHF and controls in this thesis were larger than
existing research. However, a review of means scores, even in these cases of mixed effect
sizes, showed a consistent pattern of better performance by this CHF cohort, across all

cognitive domains, compared to existing CHF samples.

8.2.2 Health status.

The CHF group described in this thesis also had a better physical and emotional
health status, compared to existing studies. First, the CHF sample in this thesis had less
severe CHF symptoms, as measured by the NYHA functional classification, compared to
a review of CHF severity data in other samples. In all of the studies included in this
thesis, the majority of the sample (70%) reported no or only mild CHF symptoms
(NYHA classification | and 1) during moderate activities. By contrast, existing studies
that have examined aspects of cognition and/or self-care in CHF, have consistently
reported more severe symptoms of CHF with mild activities, or even when at rest. This
was evident in several recent large studies where, between 50% to 76.5% of the CHF
samples had moderate or severe CHF symptoms (NYHA functional classification 111 and
IV (Bauer et al., 2012; Bratzke-Bauer et al., 2013; Cameron, Worrall-Carter, Page,
Riegel, et al., 2010; Dickson et al., 2011; Huijts et al., 2013; Lee et al., 2013; Lee et al.,
2015; Pressler, Subramanian, Kareken, Perkins, Gradus-Pizlo, Sauve, Ding, Kim, Sloan,
& Jaynes, 2010; Pressler, Subramanian, Kareken, Perkins, Gradus-Pizlo, Sauve, Ding,

Kim, Sloan, Jaynes, et al., 2010; Riegel, Moelter, et al., 2011; Riegel et al., 2007; Sauvé
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et al., 2009). Methodological considerations that likely contributed to the CHF sample
having low severity CHF are discussed in Section 8.3.

Further evidence that the CHF sample had better physical health, compared to
existing research, is that self-care management in Study 2 could only be analysed for
three quarters of the sample (22 out of 30 cases). This was because eight patients (26.6%)
reported that they did not have symptoms of breathlessness or oedema in the previous
month. By contrast, recent studies (Cameron, Worrall-Carter, Page, Riegel, et al., 2010;
Harkness et al., 2014; Lee et al., 2013; Lee et al., 2015; Riegel et al., 2007) that examined
the relationship between cognition and self-care reported self-care management scores for
100% of their sample. That is, 100% of participants in other recent studies experienced
symptoms of worsening heart failure in the previous month. There was only one study
that reported a similar proportion (22%) of patients who did not experience symptoms of
worsening heart failure in the preceding three months (Dickson et al., 2011).

In addition to the particularly good physical health status of the CHF sample,
participants also had good mental health, as evidenced by no, or only mild, symptoms of
depression. More specifically, the mean scores on the HADS were 5.00 (Study 1) and
5.19 (Study 3), which falls within the normal range. Additionally, the effect size of the
difference between CHF and controls was small (Cohen’s d = .28 and .12, respectively).
Furthermore, in Study 2, only 10% of patients reported mild to moderate depressive
symptoms.

Emotional symptomology is consistently higher in the wider CHF literature,
although varying rates have been reported. This was observed when a comparison of

effect sizes, mean scores, and proportions of depressive symptoms were compared; for
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example, the size of the difference between CHF and controls reported in the present
thesis was smaller compared to the medium effect (SMD = .48) reported by pooled data
involving 11 studies (Vogels, Scheltens, et al., 2007). A separate review paper involving
27 studies reported that clinically significant depression was seen in approximately
21.5% of the CHF population (Rutledge et al., 2006). Furthermore, a Cochrane review
(Lane, Chong, & Lip, 2005) that evaluated eight studies reported varying prevalence
rates, but concluded that major clinical depression was present in up to 26% of the CHF
participants. The most recent review paper (Yohannes, Willgoss, Baldwin, & Connolly,
2010) involving 33 studies also found varied rates of depression (between 10% to 60%),
however the use of a wide range of diagnostic tools made it difficult to reach a consensus
on the prevalence.

Notably, three studies have used the same depression tool (HADS) as the present
thesis. In each of these studies, higher mean scores or proportions of depressive
symptoms have been reported, compared to this thesis. Two studies (Junger et al., 2005;
Yu, Thompson, Yu, & Oldridge, 2009) reported means scores within a normal range (6.1
and 6.31), but still higher than in the present thesis. One of these studies reported the
same proportion (10%) of depression (Yu et al., 2009), while the other study reported a
higher proportion (30%) (Jlnger et al., 2005), compared to this thesis. The most recent
study of cognition in CHF that also used the same measure of depression also reported
more severe symptoms: 21.7% of the sample was described as having clinically
significant depression (Almeida et al., 2013).

A factor that likely contributed to the good health status (i.e., clinical stability)

and high cognitive performance of this sample was that participants were managed using
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gold standard pharmacological treatment. Study 2 reported that 67% of patients were
prescribed either an ACEI or ARB, 77% were prescribed a beta-blocker, and 83% were
prescribed a diuretic. These findings are important because common neurohormonal
antagonists include ACEI or ARB and beta-blockers, which are commonly used in
conjunction with a diuretic to relieve the symptoms and signs of congestion (McMurray
et al., 2012). Notably, meta-analyses of key randomised controlled trials involving ACEI
(Flather et al., 2000) and beta-blockers (Foody, Farrell, & Krumholz, 2002; Shibata,
Flather, & Wang, 2001) have shown that gold standard treatment improves health
outcomes for worsening heart failure within approximately one year of starting treatment.
Furthermore, in support of the relationship between gold standard pharmacological
treatment and cognitive performance, a recent systematic review involving 15 studies
found that after interventions to improve cardiac function, such as medications, cognitive
function stabilised or improved in patients with CHF (Hajduk, Kiefe, et al., 2013).

In summary, this section highlighted several important aspects of the CHF
sample’s health that are known to impact on cognitive performance. More specifically,
this section demonstrated that the CHF sample included in this thesis had better physical
health compared to existing studies. Additionally, the sample reported no, or only mild
symptoms of depression, whereas in the wider population of people affected by CHF,
higher rates of depression, including clinically significant depression are frequently

reported.
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8.2.3 Day-to-day management.

The final feature of this CHF sample that sets it apart from other samples is that
the group had moderate to high abilities to manage day-to-day tasks. This was
demonstrated from data related to medication adherence, functional independence, and
self-care behaviours. First, in Study 2, medication barriers could not be analysed because
only three participants (10%) reported skipping medications. By contrast, in the wider
literature, medication non-adherence rates continue to be high (Riles, Jain, & Fendrick,
2014), and are frequently higher than that reported in this thesis. More specifically, a
review paper involving 50 studies concluded that most studies reported medication non-
adherence rates to be between 40% to 60% (Wu, Moser, Lennie, et al., 2008), depending
on how adherence was measured and defined.

Additionally, in Study 2, a high degree of overall functional independence was
found. The mean IADL total score in this thesis was 2.03 (out of 16; lower scores
represented more functional independence), two points from total independence. A
comparison to existing studies showed that the degree of functional independence in the
CHF sample examined in this thesis was relatively similar to other studies. The results of
two recent studies (Alosco et al., 2012; Alosco, Spitznagel, et al., 2013) reported mean
scores of ~13.5 (out of 16; with higher scores representing greater functional
independence) on the same measure of functional independence. Notably, although the
scoring of the IADL scale is reversed in Study 2 compared to existing studies, the CHF
sample in this thesis had a mean score within a 1-point difference (in the direction

towards total functional independence) of the existing literature.
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The final aspect of the CHF sample’s day-to-day management was self-care,
which was mixed. In Study 2, the average self-care maintenance score on the SCHFI was
68.14 (47% adequate), management was 65.87 (33% adequate), and confidence was
69.91 (57% adequate). A comparison to existing studies showed that self-care confidence
was consistently higher in the CHF sample of this thesis compared to other studies, with
one study reporting a mean score of 63.9 for confidence (Lee et al., 2013), and another
reporting that 44% of the sample had adequate confidence (Cameron, Worrall-Carter,
Page, Riegel, et al., 2010). Self-care management scores were generally higher in the
present thesis. Two existing studies reported substantially lower mean management
scores of 55.5 (Lee et al., 2015), or between 45.6 to 59.3 (Harkness et al., 2014), and one
study reported that 27% of the sample had adequate management (Cameron, Worrall-
Carter, Page, Riegel, et al., 2010). An additional two studies, however, reported higher
mean management scores of 67.3 (Lee et al., 2013) and 71.28 (Dickson et al., 2011).
Compared to Study 2, self-care maintenance scores of existing studies were also mixed;
they were either similar to this thesis, or only marginally higher. More specifically, one
study reported a mean maintenance score of 69.8 (Lee et al., 2013), another reported a
higher mean score of 71.54 (Dickson et al., 2011), and one reported that 53% of the
sample had adequate maintenance (Cameron, Worrall-Carter, Page, Riegel, et al., 2010).

Taken together, this section has showed that compared to existing samples, this
CHF sample had high abilities to manage day-to-day tasks. Medication adherence and
functional independence were high and consistently better in this thesis, but the results

involving self-care were mixed. More specifically, the CHF sample in this thesis
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consistently had higher confidence scores, management was largely better in this thesis,
but maintenance scores were either similar to, or marginally better in existing samples.
In summary, Section 8.2 discussed several aspects of the CHF sample’s
functioning, including cognitive performance, health status, and the cohort’s day-to-day
management. This section demonstrated that in each of these domains, the CHF cohort
from this thesis had higher cognitive performance, better physical and emotional health,
and management of day-to-day tasks was mixed but generally higher in this sample,

compared to other studies.

8.3 Methodological Considerations

Thus far, this chapter has focused on describing features of the CHF sample’s
performance. The next section focuses on methodological and sampling processes that
likely contributed to the sample having relatively high cognitive performance, good

health status, and high abilities to manage day-to-day tasks.

8.3.1 Methodological limitations.

The studies in this thesis excluded anyone with acute CHF. For this reason
participants were outpatients who were tested three months after recruitment into the
parent study. Anyone with possible dementia was also excluded. These factors likely
contributed to this sample having good health status and relatively high cognitive
performance.

A consideration of the timing of testing is important because participants at the

acute stage of CHF are likely to experience symptoms, such as shortness of breath, which
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can diminish cognitive performance. One study tested the cognitive performance of
patients who were admitted due to decompensated CHF; these patients’ performance was
compared to a group of stable outpatients engaging in a heart failure clinic who had no
signs of decompensation (i.e., symptoms of breathlessness, oedema) for at least three
months before inclusion in the study (Kindermann et al., 2012). The study reported that,
compared to stable CHF, the cognitive performance of patients suffering from
decompensated CHF was poorer, particularly with respect to memory, processing speed,
and executive function. These findings suggest that symptomatic CHF can result in
poorer cognitive impairment. Similarly, depression appears to be up to three times more
prevalent in acutely unwell CHF samples, compared to outpatients (Rutledge et al.,
2006).

Furthermore, it is likely that eligible participants who declined were too fatigued
to commit to participation in the studies of this thesis. This thesis involved a two-stage
screening and recruitment process, and large proportions of participants declined to take
part in the study. During the first-stage of the recruitment process, a total of 407
participants were screened for eligibility from the parent study. Out of this pool of
potential participants, 188 (46%) were ineligible for enrolment into the parent study.
Reasons for ineligibility included being referred to the CHF management program but not
having a confirmed diagnosis of CHF, having a confirmed diagnosis of CHF but also a
terminal illness, a documented history of dementia, poor English proficiency, or living in
a high care residential facility and therefore not self-managing (i.e., their self-care). A
further 45 (11%) were not approached, mainly because they could not be contacted, and a

further 78 (20%) patients declined to take part in the study. Thus, over a quarter of the
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initial eligible participants either declined or could not be contacted. These proportions
are consistent with a study by (Pressler et al., 2008) which discussed the challenges in
recruitment of people with serious, life-threatening chronic conditions like CHF. Indeed,
Pressler et al. (2008) argued that given the highly symptomatic condition of CHF, it is
likely that some patients may have been too fatigued to commit to participating in the
study (Pressler et al., 2008).

Additional participants who were eligible were lost during the second-stage
recruitment. This included participants who were already engaging in the parent study,
and were possibly too fatigued to commit to participation in additional research. Out of
the 96 participants that were recruited into the parent study, only 72 were available for
cognitive testing during the time that recruitment for studies included in this thesis was
being conducted. Figure 1 in Study 2 showed that out of 72 approached participants, 25
(35%) declined, five (7%) were not contactable, and seven (10%) withdrew before
completing the primary measure of PM. This meant that, out of the 72 participants that
could be approached from the parent study, a total of 37 (51%) were lost during the
recruitment process. Notably, another five (7%) participants were excluded because of
possible dementia. Thus, out of the total number of eligible participants at both
recruitment stages, 160 (39%) were lost at either the point of recruitment into the parent
study, or at the point of recruitment into the studies for this thesis.

To summarise, the recruitment of outpatients and exclusion of people with
dementia contributed to this thesis capturing participants with better health status and
higher cognitive performance than prior studies. Additionally, the challenge in

recruitment also likely contributed to the sample having good health status. This is
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because the large proportion of participants who declined were probably more
symptomatic, although data to confirm this were not available. Thus, the findings of this
thesis cannot be generalised to all CHF patients. Although, in one sense this might be
viewed as a limitation, the relatively high functioning sample provided an opportunity to
investigate a portion of CHF patients that has rarely been examined in the published
literature. The clinical implications of this are discussed in Section 8.5 of this chapter.

A final limitation of this thesis was that Study 2 and Study 3 were underpowered.
A post-hoc power analyses for Study 2 showed that with a small sample (n = 30), the
power was .55 for a medium effect size, which means that there was insufficient power to
detect a relationship between PM and self-care. Furthermore, Study 3 had missing data on
some background cognitive measures (i.e., verbal memory, executive function). A post-
hoc power analysis in this study showed that power was .42 for a medium effect size.
Thus, in the CHF group, correlations between each of the social cognitive measures and

general cognitive measures were not sufficiently powered to reach statistical significance.

8.3.2 Methodological strengths.

The strongest aspect of the methodology was the thorough approach to the
assessment of cognitive performance. This included measures of global cognition, as well
as a large cognitive test battery including measures of retrospective memory, working
memory, and executive functions. Many prior studies that have assessed cognition in
CHF are limited because the assessment of cognitive performance has been determined
using brief screening measures, such as the MMSE. In CHF research, it is rare for studies

to include a comprehensive cognitive assessment. A recent review paper (Davis & Allen,
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2013) involving 23 studies found that the MMSE was used most often in CHF research,
with only three studies incorporating other screening measures (Davis & Allen, 2013).
The findings in existing studies that have used this superficial approach to cognitive
assessment are problematic because the MMSE has been shown to have poor sensitivity
in detecting mild levels of cognitive impairment (Mitchell, 2009), and it does not detect
cognitive impairment in the domains frequently affected in CHF patients (i.e., executive
function) (Cameron, Worrall-Carter, Riegel, et al., 2009; Riegel et al., 2002).

In the present thesis, a more thorough assessment of global cognition (ACE-R)
was used, instead of the MMSE, albeit scores on the MMSE were also reported in Study
2 to allow comparisons with existing research. Compared to the MMSE, the ACE-R is
more sensitive to mild forms of cognitive impairment (Pendlebury et al., 2012). In
addition to the ACE-R, a comprehensive cognitive test battery was included in this thesis
with measures that have been extensively validated in detecting cognitive decline. The
use of sensitive cognitive measures is especially important in samples with high cognitive
performance, where deficits in some aspects of cognition are only mild.

In addition to conducting a systematic cognitive assessment, the sample described
in this thesis was also thoroughly characterised, and a comprehensive clinical history was
collected and reported. This provides contextual information and will allow researchers to

consider the relevance of the findings to other CHF groups.

8.4 Implications of Main Thesis Findings
Prior to this thesis, there was clear evidence that people with CHF experience

increased rates of cognitive impairment. However, the degree of cognitive impairment,
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and the patterns of cognitive performance in samples that have higher cognitive abilities
and better health status were not understood. Indeed, in the broader CHF literature, the
type and severity of cognitive impairment varies within- and between studies (Alosco,
Spitznagel, et al., 2013; Bauer et al., 2012; Bratzke-Bauer, Pozehl, Paul, & Johnson,
2013; Hjelm et al., 2012; Kindermann et al., 2012; Pressler, Kim, Riley, Ronis, &
Gradus-Pizlo, 2010; Vogels, Oosterman, van Harten, Scheltens, et al., 2007; Vogels,
Scheltens, et al., 2007). Nonetheless, large meta-analyses have reported that CHF is
associated with a pattern of generalised cognitive impairment (Vogels, Scheltens, et al.,
2007), and that cognitive decline is a substantial problem in all CHF cases, even in
patients with asymptomatic CHF (Cannon et al., 2015). Using a methodologically
rigorous approach to the assessment of cognitive function, the original research in this
thesis found that a mixed cognitive profile was observed in this relatively healthy CHF

sample, with deficits in some, but not all cognitive domains.

8.4.1 Prospective memory.

The first finding to emerge in this thesis showed that the CHF sample had
pervasive deficits in PM (Study 1). Given that there was a consistent PM deficit, in real
life, everyday lapses of intention in people with CHF are probably broad-based, rather
than specific to a particular type of task. Notably, there is some evidence that laboratory
measures may not accurately reflect the performance of older adults in everyday life
(Bailey, Henry, Rendell, Phillips, & Kliegel, 2010; Henry et al., 2004; Niedzwienska &
Barzykowski, 2012). PM measures are often criticised for having poor ecological validity

(Phillips et al., 2008). As this thesis used Virtual Week, a laboratory measure of PM,
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some caution should be taken when predicting this CHF group’s PM performance in
naturalistic settings. Nonetheless, as discussed in Chapter 3, Virtual Week was designed
to overcome the limitations of other laboratory measures by simulating activities in daily
life. Thus, the results reported in Study 1 are thought to closely represent the everyday
patterns of PM performance in people who are affected by CHF. Additionally, an
important finding from Study 1 was that the PM deficits in the CHF sample were mild.
These findings suggests that CHF groups such as the sample in this thesis might not have
frequent or obvious PM lapses, but are likely to have occasional lapses of PM in
everyday tasks. Although once-off lapses of intention might not have any major
consequences for the individual, an accumulation of lapses over time are likely to cause
annoyance and frustration.

Additionally, this thesis showed that, compared to other more general cognitive
processes, PM decline might be particularly sensitive to CHF-related pathology. As
discussed, Study 1 found that in the CHF group, there was a pervasive PM deficit across
four different types of PM tasks (time- and event-based, regular, and irregular). By
contrast, deficits in general cognitive constructs were mixed, with decline in some, but
not all cognitive domains. For instance, Study 1 found that the CHF sample was impaired
on two (i.e., inhibition and initiation) out of four executive functions, compared to the
control group. Study 1 also found that the CHF group had a poorer performance on two
(i.e., immediate and delayed recall) out of three indices of verbal memory, compared to
the control group. Similar mixed findings were reported in Study 3; for instance, the CHF
group had deficits in two (i.e., cognitive flexibility and inhibition) out of three executive

functions compared to the control group, but memory was entirely preserved. Taken
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together, these findings demonstrate that aspects of more general cognition were
sometimes impaired and sometimes not, whereas all aspects of PM function were

impaired in this CHF group.

8.4.2 Social cognition.

The second part of this thesis showed that, unlike PM function, emotion
recognition abilities and ToM were preserved in this CHF group. Study 3 also showed
that as CHF patients’ global cognition (as assessed with the ACE-R) declined, social
cognitive abilities also reduced. The significant correlations between the ACE-R and
emotion recognition and ToM suggests that any social cognitive decline may be the result
of CHF-related pathology. It is possible that in Study 3 a deficit in social cognition in the
CHF group was not observed compared to the control group because the CHF group had
relatively high ACE-R scores, as demonstrated in Section 8.2.1; therefore, the few CHF
patients with low ACE-R scores did not offset those with high ACE-R scores. Future
studies should assess emotion recognition abilities and ToM in CHF groups that have
lower scores on global cognition than what was observed in this thesis. Future research
should also assess the specificity of social cognitive decline compared to other general

cognitive tasks in people with CHF.

8.4.3 Impact of cognitive impairment.
Prior to this thesis, the significance of cognitive deficits in samples that have
relatively high cognitive performance and good health status was not understood. The

original research presented in this thesis shows that it cannot be assumed that any degree
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of cognitive impairment will have an adverse impact on an individual’s management of
day-to-day tasks. In the broader CHF population, there is clear and strong evidence of an
association between cognitive impairment and poor CHF management (Alosco et al.,
2012; Alosco, Spitznagel, et al., 2013; Cameron, Worrall-Carter, Page, Riegel, et al.,
2010; Currie et al., in press; Harkness et al., 2014; Hawkins et al., 2012; Lee et al., 2013;
Riegel, Moelter, et al., 2011). However, Study 2 of this thesis found that cognitive
processes such as executive functions and/or verbal memory, which in other studies have
been shown to impact self-care, were not related to self-care behaviours in this CHF
sample. These findings show that in CHF groups who have relatively high cognitive
performance and good health status, such as the sample in this thesis, even when some
cognitive decline is present, this degree of impairment does not adversely affect abilities
to manage day-to-day behaviours, as is often the case in the wider CHF population.

An alternative explanation for the lack of association between cognition and self-
care is that self-care was assessed using self-report (SCHFI), which could have resulted
in socially desirable responses by patients. However, this CHF sample still had relatively
good physical health, with no or only mild symptoms of CHF, as demonstrated in Section
8.2.2. This finding suggests that the CHF sample was able to effectively follow treatment
recommendations, and that the PM deficits did not impact the ability to perform self-care
tasks. If patients were not successfully adhering to self-care behaviours, the CHF
sample’s health would have, presumably, been poorer than was observed in this thesis.

It seems likely that this CHF sample had high general abilities, or more
specifically, high premorbid functioning, which enabled the group to withstand the

effects of brain pathology. The CHF group’s high premorbid ability may have facilitated
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the use of strategies to compensate for cognitive difficulties that were present. The notion
of cognitive reserve suggests that people’s higher education level and higher estimated 1Q
can serve as a protective factor and optimise performance by drawing on differential
brain networks (Stern, 2002). That is, in people with high cognitive reserve, tasks are
processed more efficiently through the use of alternative cognitive strategies. It is
possible that the CHF sample examined in this thesis had high cognitive reserve, with the
majority of CHF participants having above average estimated 1Q, as assessed with the
NART; for instance, in Study 1 and Study 2, estimated 1Q for the CHF sample was
111.93, and the average years of education was 11.13 (53% with > 12 years of
education); for Study 3, estimated 1Q was 112.54, and the average years of education was
11.65. Thus, from a cognitive reserve perspective, it could be argued that in this CHF
sample, general cognitive processes that were preserved provided differential coping
strategies to compensate for aspects of cognition that were affected. It is possible that the
PM decline in this CHF sample could be withstood; this meant that performance of day-

to-day tasks was optimised.

8.4.4 Clinical implications.

Taken together, the findings of this thesis show that there are subgroups of people
with CHF whose cognitive abilities are not compromised, or are only marginally
impaired, and that the impact of cognitive decline is not significant in all CHF cases.
Much of the literature involving people with CHF has focused on patients who have
lower cognitive functioning, and who are affected by physical and emotional

symptomology that are known to impact cognition. Despite the uniformity that is implied
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by umbrella terms like ‘vascular cognitive impairment” and ‘mild neurocognitive
disorder’ (described in the review in Chapter 2), the cognitive deficits of the sample
reported in this thesis were not consistent, in severity, with other CHF samples. Indeed,
little is known about the outcomes of people with CHF who have high cognitive
functioning, such as the sample in this thesis.

Consistent with the findings of this thesis, emerging research has shown that the
cognitive profiles of people with CHF are more heterogeneous than originally expected
and cannot be simplified to a single profile. A study that assessed participants’ cognitive
profiles using a cluster analytic approach reported that three unique cognitive profiles
emerged (Miller et al., 2012). These three profiles included people with intact cognitive
performance, those with impaired memory performance, and people with globally
impaired cognition (i.e., decreased performance in all cognitive domains). The presence
of discrete clusters was later observed in a different and larger sample (Hawkins et al.,
2015).

The current guidelines for the management of CHF involve a set of unitary
recommendations (Krum et al., 2006) that do not account for individual differences in
cognition, health status, or day-to-day management, such as self-care. The findings
presented in this thesis highlight the need to consider different approaches to
intervention, depending on the abilities and degree of impairment of the individual.
Clearly, there needs to be further research on PM and social cognition in other CHF
samples with poorer abilities in general cognitive domains and poorer health status. This
is because in the wider CHF population where cognitive decline and physical and

emotional symptoms are often more severe, PM difficulties are likely to be more
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substantial and could contribute to poor self-care behaviours that could lead to episodes
of CHF decompensation. However, the three original studies of this thesis show that
possibly, CHF samples that have relatively high cognitive function, good health status,
and good abilities to manage day-to-day behaviours might not require high intensity CHF
management. This idea is explored further in the next section, which focuses on factors
that are likely to impact outcomes of CHF patients more broadly, and need to be

considered in order to optimise management of this complex condition.

8.5 Broader Clinical Implications

8.5.1 Disease management programs.

CHF disease management programs are common in Australia, North America,
and Europe (Savard, Thompson, & Clark, 2011) and focus on providing care to optimise
management of CHF. Numerous studies have been conducted to investigate the efficacy
of disease management programs, however the interventions provided were not
selectively applied. Nevertheless, several meta-analyses of randomised controlled trials
have shown that predominantly nurse-led, multidisciplinary programs of care
significantly reduce the risk of rehospitalisation, improve quality of life, reduce health
care costs, and prolong survival (McAlister, Lawson, Teo, & Armstrong, 2001,
McAlister, Stewart, Ferrua, & McMurray, 2004; Savard et al., 2011; Stewart & Horowitz,
2002; Stewart, Marley, & Horowitz, 1999). Although, the mode of delivery of
management programs varies, the key components of care are the same, and involve
routine contact, clinical and physiological monitoring, education, self-care

support/monitoring, exercise therapy, and carer support (Stewart, 2013).
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The findings of this thesis raise the possibility that high functioning CHF samples,
like the one described in this thesis might not need high levels of CHF care because this
subgroup of patients are less likely to have adverse health outcomes. Aspects of disease
management programs such as clinical and physical monitoring, and/or self-care support,
are resource intensive and patients who are managing well may require less support.
More specifically, this CHF group had relatively high cognitive performance compared to
existing studies, CHF severity was low in the group, self-care was moderate to adequate
on average, and only three out of 30 participants reported having medication barriers. By
contrast, CHF patients with more severe cognitive impairment that impact on
management of day-to-day tasks, and patients with more severe physical and emotional
symptoms, are likely to require more intensive disease management efforts to reduce
adverse health outcomes.

The notion that standard disease management might not equally benefit all CHF
patients has previously been reported. One large randomised controlled trial study
compared the effectiveness of two different interventions (Jaarsma et al., 2008). This
included a comparison of less intensive versus more intensive (home-based) support by a
nurse, compared to a control group that received standard follow-up by a cardiologist.
The study found a small non-statistically significant 15% reduction in all-cause mortality
when the two intervention groups were compared to the control group. Notably, in the
study by Jaarsma et al. (2008) intervention was not selectively applied. One likely
explanation for the lack of significant differences between the intervention and control
groups was that patients in the control group were on optimal management according to

evidenced-based guidelines. Thus, it would have been difficult to further improve health
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outcomes for that group (Jaarsma et al., 2008). The study by Jaarsma et al. (2008)
highlights that CHF samples who are managing well, like the sample in this thesis may
not require much attention from the perspective of CHF care.

Furthermore, in the context of the continued debate about the best approach to
CHF, there has been increasing awareness of the need to conduct pragmatic trials of
different forms of programs. However, no prior study has focused on assessing a patient’s
needs first, and then choosing the most appropriate intervention for that individual. The
WHICH (Which Heart Failure Intervention Is Most Cost-Effective & Consumer Friendly
in Reducing Hospital Care) trial is the first to investigate whether there might be
important differences in the impact and patient acceptability of the two most common
forms of management: home-based and clinic-based approaches (Stewart, Carrington,
Marwick, et al., 2012). Importantly, the findings of the WHICH study showed that
patients in the home-based intervention accumulated significantly fewer days of
cardiovascular-related hospitalisations (37% less). It is likely that home-based
intervention allowed informal assessment of a patient’s clinical and psychosocial
functioning, as well as their self-care abilities (Stewart, Carrington, Marwick, et al.,
2012). Thus, these findings highlight the potential benefits of providing tailored

intervention based on individual needs.

Management programs and patient characteristics. Although patients with
certain characteristics may not derive the same benefit from CHF management programs
as other patients, studies that have assessed CHF management programs rarely consider

patient characteristics and heterogeneity. A recent meta-analysis of previous reviews of
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management programs concluded that the CHF populations and the program features
were inconsistently and poorly described in the published literature (Savard et al., 2011).
That is, interventions were described using general descriptors, and findings from
interventions with very diverse characteristics and populations were pooled, and clinical
or methodological heterogeneity were seldom taken into account in the analyses. Seven
out of 15 reviews that were included in that meta-analysis reported no information on co-
morbidities, 10 out of 15 reported incomplete or no data on NYHA functional
classification, and cognitive functioning was not taken into account (Savard et al., 2011).
These findings are important because it remains unclear how patients with relatively high
cognition and few clinical symptoms (i.e., NYHA functional classification, emotional
symptoms), such as the group described in this thesis, might benefit differently from
these programs. A recent review highlighted this gap in knowledge about “what works
for whom”, or more specifically, the relationship between patient characteristics and the
likelihood of success of intervention (Bos-Touwen et al., 2015).

Furthermore, patients need experience in order to build tactical skills and improve
their adherence to self-care. That is, skills in self-care evolved over time and with
practice (Cameron, Worrall-Carter, Page, & Stewart, 2010; Dickson & Riegel, 2009;
Riegel & Dickson, 2008; Riegel, Dickson, & Faulkner, in press). Thus, traditional
education, which has been identified as the most common element of management
programs (Savard et al., 2011), did not enhance self-care skill development (Dickson &
Riegel, 2009). These findings suggest that patients classified as having no or only mild
CHF symptoms (NYHA functional classification I or 1), such as the sample in this thesis

are unlikely to benefit from educational strategies. This is because this subgroup of
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patients would have either no or only limited experience managing CHF symptoms and
thus, would not see the personal relevance of the education intervention.

In summary, the discussion in this section has highlighted the fact that, although
there is extensive literature to support the efficacy of disease management programs, the
relevance of the programs need to be considered in the context of the overall abilities of
the individual. The CHF sample described in this thesis had predominantly low severity
CHF as assessed with the NYHA functional class; depression was within a normal range;
and cognitive functioning was higher than in existing studies. Additionally, medication
barriers were minimal, and self-care was moderate to adequate. Patients with similar
features to the CHF sample included in this thesis are unlikely to need intensive support

from a traditional disease management program.

8.5.2 Individualised treatment.

It is rare for disease management programs to selectively apply intervention based
on the assessment of the needs of the patient. A systematic review involving educational
strategies for people affected by CHF found that only four out of 19 studies conducted an
assessment prior to implementing a strategy (Boyde, Turner, Thompson, & Stewart,
2011). Another review found that published trials involving disease management were
rarely applied through explicit identification of subgroups, followed by allocation of
tailored strategies (Bos-Touwen et al., 2015). In order to optimise the management of
CHF, a shift needs to be made toward assessing a patient’s needs, and then providing
individualised and tailored education and support interventions that reflect the unique

abilities of that person.
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One approach to risk delineation is the Heart-FaST, which was developed by the
parent study of this thesis (as noted in Chapter 1). It was developed specifically for use in
CHF populations in order to assist clinicians in applying educational and support
strategies based on self-care capacity (Cameron et al., 2014; Cameron, Ski, et al., 2013).
As described in the Protocol Paper in Chapter 5, Heart-FaST comprises three key
domains, including cognitive, emotional, and physical functioning; levels of functioning
across each area is graded as low, medium or high. Psychometric validation of Heart-
FaST is currently being conducted, but preliminary evidence supports its construct
validity (Cameron et al., 2014). Thus, Heart-FaST has the potential to aid clinicians in
tailoring disease management intervention. CHF care is based on nursing
recommendations and guidelines that have been developed alongside this tool, and which
are directed at applying individual educational and support strategies for each level of
functioning (cognitive, emotional, physical). Using this approach to assessment and
disease management, CHF samples that are high functioning in these three domains, such
as the sample of this thesis, would require low priority and less intensive nursing care.

Another approach to individually assessing risk and need from disease
management is the ‘traffic-light’ (Green, Amber, Red Delineation of Risk and Need;
GARDIAN) system, which can also regulate the intensity of healthcare intervention
(Carrington, Kok, Jansen, & Stewart, 2013). However, in comparison to Heart-FaST, the
GARDIAN approach was not specifically developed for use in CHF populations. Rather,
it has been applied in people at risk of CVD or patients who have established CVD. The
GARDIAN approach to risk delineation and management includes: 1) assessment of

clinical stability; 2) evaluation of treatment against gold-standard guidelines; and 3)
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holistic profile, which incorporates important behavioural, psychological, or social
factors that can impact health. These might include factors such as self-care ability,
cognitive function, mental health, social support, and patterns of treatment adherence.

Using the GARDIAN approach, an individual assessment of risk and need is
conducted for interventions that are ranked in order of severity from ‘green’ to ‘red’
(Carrington et al., 2013). More specifically, a ‘green’ code is assigned to anyone who is:
clinically stable, on gold-standard management, is meeting therapeutic targets, and
presents with no individual issues that are likely to negatively impact on their health. For
example, the CHF sample in this thesis had good performance on several important
domains. Even when some decline was observed in general cognitive abilities and PM,
specifically, the deficits were not severe enough to impact on self-care. Thus, the CHF
sample in this thesis best reflects a group with low intervention needs. By comparison, an
‘amber’ code is assigned to anyone who is sub-optimally managed or has deficits in their
holistic profile (i.e., isolation, cognitive impairment, incapable of self-care) without
causing clinical instability. This level of need might apply to patients in the wider CHF
population where cognitive impairment is more severe, compared to the sample in this
thesis. Thus, in the broader population, PM deficits are also likely to be greater and
would impact self-care abilities. Finally, a ‘red’ code is assigned to anyone who is
clinically unstable and the focus is to address areas of concern to promote clinical
stability. By providing tailored interventions, adherence to treatment recommendations
and outcomes might be improved, when intervention is targeted to meet the specific

needs of the individual.
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Validation of the GARDIAN system is currently being conducted, with over 5000
individuals who have been assessed and profiled in a range of clinical settings
(Carrington et al., 2013). Data about the success of using this approach of applying
enhanced and tailored intervention is yet to be reported. However, preliminary findings
from other chronic disease management studies (Chan et al., 2012; Stewart, Carrington,
Swemmer, et al., 2012; Stewart, Carrington, Swemmer, Kurstjens, & Jennings, 2011)
have provided promising findings about the use of structured treatment that is tailored to

an individual’s clinical stability and risk profile.

8.6 Concluding Comments and Future Directions

The studies in the present thesis set out to examine PM and social cognition in
patients with CHF who were not affected by dementia. The thesis did not specifically set
out to assess people who were high functioning, but the studies have contributed to the
current understanding of patients who have relatively high cognition and good health
status, compared to existing CHF groups. This contribution is important because limited
existing research has focused on samples with these features.

The key findings from this thesis showed that in a CHF sample, deficits in some,
but not all cognitive domains were evident. The first aspect of the original research
showed that the CHF sample had broad-based deficits in PM, but that the PM deficit was
not severe enough to impact self-care behaviours. The second part of this thesis showed
that social cognition was preserved. Even when some cognitive decline was evident, the
CHF sample in this thesis had better cognitive performance, better health status, and good

abilities to manage day-to-day tasks, compared to existing CHF studies. The original
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research in this thesis raises the possibility that samples that have high functioning in
these important areas might not benefit from a “one size fits all” approach to disease
management that is currently offered to the general CHF population. Currently, there is
no research that has assessed the needs of the patient, and then selectively allocated
disease management strategies to suit the need and risk profile of the individual. Thus, it
remains unclear what component/s of CHF care are most effective and for whom.
Prospective studies are needed to assess potential differences in outcomes of
individuals with heterogeneous cognitive and health profiles. Future studies are also
needed to assess which component/s of programs are most beneficial to individuals
whose cognitive impairment is mild and is not affecting their day-to-day management
versus patients whose cognition is more compromised and thus substantially impacting
self-care behaviours. Such research would make it possible to selectively allocate the
most appropriate intervention to address an individual’s specific risk and need, with

potentially significant cost-benefits.



233

Reference List

Adolphs, R. (2001). The neurobiology of social cognition. Current Opinion in
Neurobiology, 11, 231-239. doi:10.1016/S0959-4388(00)00202-6

Adolphs, R. (2002). Neural systems for recognizing emotion. Current Opinion in
Neurobiology, 12, 169-177. doi:10.1016/s0959-4388(02)00301-x

Adolphs, R. (2003). Cognitive neuroscience of human social behaviour. Nature Reviews
Neuroscience, 4, 165-178. doi:10.1038/nrn1056

Adolphs, R. (2009). The social brain: Neural basis of social knowledge. Annual Review of
Psychology, 60, 693—-716. doi:10.1146/annurev.psych.60.110707.163514

Adolphs, R., Damasio, H., Tranel, D., Cooper, G., & Damasio, A. (2000). A role for
somatosensory cortices in the visual recognition of emotion as revealed by three-
dimensional lesion mapping. The Journal of Neuroscience, 20, 2683-2690.
Retrieved from http://www.jneurosci.org/content/20/7/2683.full

Adolphs, R., Damasio, H., Tranel, D., & Damasio, A. (1996). Cortical systems for the
recognition of emotion in facial expressions. The Journal of Neuroscience, 16,
7678-7687. Retrieved from http://www.jneurosci.org/content/16/23/7678.abstract

Adolphs, R., & Janowski, V. (2011). Emotion Recognition. In J. Decety & J. T. Cacioppo
(Eds.), The Oxford handbook of social neuroscience (pp. 252-264). New York:
Oxford University Press.

Ahmed, A., Allman, R. M., Fonarow, G. C., Love, T. E., Zannad, F., Dell’Italia, L. J., ...
Gheorghiade, M. (2008). Incident heart failure hospitalization and subsequent
mortality in chronic heart failure: A propensity-matched study. Journal of Cardiac

Failure, 14, 211-218. doi:10.1016/j.cardfail.2007.12.001



234

Allen, D. N., Strauss, G. P., Donohue, B., & van Kammen, D. P. (2007). Factor analytic
support for social cognition as a separable cognitive domain in schizophrenia.
Schizophrenia Research, 93, 325-333. doi:10.1016/j.schres.2007.02.008

Almeida, O. P., Garrido, G. J., Beer, C., Lautenschlager, N. T., Arnolda, L., & Flicker, L.
(2012). Cognitive and brain changes associated with ischaemic heart disease and
heart failure. European Heart Journal, 33, 1769-1776. doi:10.1093/eurheartj/ehr467

Almeida, O. P., Garrido, G. J., Etherton-Beer, C., Lautenschlager, N. T., Arnolda, L.,
Alfonso, H., & Flicker, L. (2013). Brain and mood changes over 2 years in healthy
controls and adults with heart failure and ischaemic heart disease. European Journal
of Heart Failure, 15, 850-858. doi:10.1093/eurjhf/hft029

Alosco, M. L., Brickman, A., Spitznagel, M., Garcia, S., Narkhede, A., Griffith, E., ...
Gunstad, J. (2013). Cerebral perfusion is associated with white matter
hyperintensities in older adults with heart failure. Congestive Heart Failure, 19,
E29-E34. doi:10.1111/chf.12025

Alosco, M. L., Spitznagel, M. B., Cohen, R., Sweet, L., Colbert, L. H., Josephson, R., ...
Gunstad, J. (2012). Cognitive impairment is independently associated with reduced
instrumental ADLs in persons with heart failure. The Journal of Cardiovascular
Nursing, 27, 44-50. doi:10.1097/JCN.0b013e318216a6¢cd

Alosco, M. L., Spitznagel, M., Raz, N., Cohen, R., Sweet, L., Colbert, L., ... Gunstad, J.
(2013). Executive dysfunction is independently associated with reduced functional
independence in heart failure. Journal of Clinical Nursing, 23, 829-836.
doi:10.1111/jocn.12214

Altgassen, M., Kliegel, M., Rendell, P. G., Henry, J. D., & Z6llig, J. (2008). Prospective



235

memory in schizophrenia: The impact of varying retrospective-memory load.
Journal of Clinical and Experimental Neuropsychology, 30, 777-788.
doi:10.1080/13803390701779552

Alvarez, J. A., & Emory, E. (2006). Executive function and the frontal lobes: A meta-
analytic review. Neuropsychology Review, 16, 17—42. doi:10.1007/s11065-006-
9002-x

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental
disorders (5th ed.). Washington, DC: American Psychiatric Association.

Apperly, 1. A., Samson, D., Chiavarino, C., & Humphreys, G. W. (2004). Frontal and
temporo-parietal lobe contributions to theory of mind: Neuropsychological evidence
from a false-belief task with reduced language and executive demands. Journal of
Cognitive Neuroscience, 16, 1773-1784. doi:10.1162/0898929042947928

Artero, S., Tiemeier, H., Prins, N. D., Sabatier, R., Breteler, M. M. B., & Ritchie, K. (2004).
Neuroanatomical localisation and clinical correlates of white matter lesions in the
elderly. Journal of Neurology, Neurosurgery & Psychiatry, 75, 1304-1308.
doi:10.1136/jnnp.2003.023713

Australian Institute of Health and Welfare. (2011). Cardiovascular disease: Australian facts
2011. Canberra: Australian Institute of Health and Welfare.

Babbage, D. R., Yim, J., Zupan, B., Neumann, D., Tomita, M., & Willer, B. (2011). Meta-
analysis of facial affect recognition difficulties after traumatic brain injury.
Neuropsychology, 25, 227-285. doi:10.1037/a0021908

Bailey, P. E., Henry, J. D., Rendell, P. G., Phillips, L. H., & Kliegel, M. (2010). Dismantling

the “age—prospective memory paradox”: The classic laboratory paradigm simulated



236

in a naturalistic setting. The Quarterly Journal of Experimental Psychology, 63,
646-652. doi:10.1080/17470210903521797

Banati, M., Sandor, J., Mike, A, Illes, E., Bors, L., Feldmann, A., ... Illes, Z. (2010). Social
cognition and theory of mind in patients with relapsing-remitting multiple sclerosis.
European Journal of Neurology, 17, 426-433. doi:10.1111/j.1468-
1331.2009.02836.x

Baron-Cohen, S. (2000). Theory of mind and autism: A fifteen year review. In S. Baron-
Cohen, H. Tager-Flusberg, & D. J. Cohen (Eds.), Understanding other minds:
Perspectives from developmental cognitive neuroscience (2nd ed., pp. 3-20). New
York, NY: Oxford University Press.

Baron-Cohen, S., & Wheelwright, S. (2004). The empathy quotient: An investigation of
adults with Asperger Syndrome or high functioning Autism, and normal sex
differences. Journal of Autism and Developmental Disorders, 34, 163-175.
doi:10.1023/B:JADD.0000022607.19833.00

Baron-Cohen, S., Wheelwright, S., Hill, J., Raste, Y., & Plumb, I. (2001). The “Reading the
Mind in the Eyes” test revised version: A study with normal adults, and adults with
Asperger Syndrome or high-functioning Autism. Journal of Child Psychology and
Psychiatry, 42, 241-251. doi:10.1111/1469-7610.00715

Bauer, L., Pozehl, B., Hertzog, M., Johnson, J., Zimmerman, L., & Filipi, M. (2012). A brief
neuropsychological battery for use in the chronic heart failure population. European
Journal of Cardiovascular Nursing, 11, 223-230.
doi:10.1016/j.ejcnurse.2011.03.007

Beatty, W. W., Orbelo, D. M., Sorocco, K. H., & Ross, E. D. (2003). Comprehension of



237

affective prosody in multiple sclerosis. Multiple Sclerosis, 9, 148-153.
doi:10.1191/1352458503ms8970a

Bellack, A. S., Green, M. F., Cook, J. A., Fenton, W., Harvey, P. D., Heaton, R. K., ...
Patrick, D. L. (2007). Assessment of community functioning in people with
schizophrenia and other severe mental illnesses: A white paper based on an NIMH-
sponsored workshop. Schizophrenia Bulletin, 33, 805-822.
doi:10.1093/schbul/sbl035

Bennett, S. J., & Sauve, M. J. (2003). Cognitive deficits in patients with heart failure: A
review of the literature. Journal of Cardiovascular Nursing, 18, 219-242.
doi:10.1097/00005082-200307000-00007

Blair, R. J. R. (2005). Responding to the emotions of others: Dissociating forms of empathy
through the study of typical and psychiatric populations. The Brain and Its Self, 14,
698-718. doi:10.1016/j.concog.2005.06.004

Bornhofen, C., & McDonald, S. (2008). Emotion perception deficits following traumatic
brain injury: A review of the evidence and rationale for intervention. Journal of the
International Neuropsychological Society, 14, 511-525.
doi:10.10170S1355617708080703

Bos-Touwen, 1., Jonkman, N., Westland, H., Schuurmans, M., Rutten, F., de Wit, N., &
Trappenburg, J. (2015). Tailoring of self-management interventions in patients with
heart failure. Current Heart Failure Reports, 12, 223-235. doi:10.1007/s11897-015-
0259-3

Boyde, M., Turner, C., Thompson, D. R., & Stewart, S. (2011). Educational interventions

for patients with heart failure: A systematic review of randomized controlled trials.



238

Journal of Cardiovascular Nursing, 26, E27—E35.
doi:10.1097/jcn.0b013e3181ee5fh2

Bratzke-Bauer, L. C., Pozehl, B. J., Paul, S. M., & Johnson, J. K. (2013).
Neuropsychological patterns differ by type of left ventricle dysfunction in heart
failure. Archives of Clinical Neuropsychology, 28, 114-124.
doi:10.1093/arclin/acs101

Braunwald, E. (2013). Heart Failure. Journal of the American College of Cardiology: Heart
Failure, 1(1), 1-20. doi:10.1016/j.jchf.2012.10.002

Braver, T. S., & Barch, D. M. (2002). A theory of cognitive control, aging cognition, and
neuromodulation. Neuroscience & Biobehavioral Reviews, 26, 809-817.
doi:10.1016/S0149-7634(02)00067-2

Briine, M. (2005). “Theory of Mind” in schizophrenia: A review of the literature.
Schizophrenia Bulletin, 31, 21-42. doi:10.1093/schbul/shi002

Brunet-Gouet, E., & Decety, J. (2006). Social brain dysfunctions in schizophrenia: A review
of neuroimaging studies. Psychiatry Research: Neuroimaging, 148, 75-92.
doi:10.1016/j.pscychresns.2006.05.001

Cameron, J., Habota, T., Ski, C. F., McLennan, S. N., Rendell, P. G., & Thompson, D. R.
(2014). Preliminary evaluation of the heart failure screening tool (Heart-FaST):
Assessing for patient barriers to engagement in heart failure self-care. Journal of
Cardiac Failure, 20, S11-S12. doi:10.1016/j.cardfail.2014.06.041

Cameron, J., Ski, C. F., McLennan, S. N., Rendell, P. G., Whitbourn, R. J., & Thompson, D.
R. (2013). Development of the Heart Failure Screening Tool (Heart-FaST) to

measure barriers that impede engagement in self-care. European Journal of



239

Cardiovascular Nursing. doi:10.1177/1474515113502461

Cameron, J., Worrall-Carter, L., Driscoll, A., & Stewart, S. (2009). Measuring self-care in
chronic heart failure: A review of the psychometric properties of clinical
instruments. Journal of Cardiovascular Nursing, 24, E10-E22.
doi:10.1097/jcn.0b013e3181b5660f

Cameron, J., Worrall-Carter, L., Page, K., Riegel, B., Lo, S. K., & Stewart, S. (2010). Does
cognitive impairment predict poor self-care in patients with heart failure? European
Journal of Heart Failure, 12, 508-515. doi:10.1093/eurjhf/hfq042

Cameron, J., Worrall-Carter, L., Riegel, B., Lo, S. K., & Stewart, S. (2009). Testing a model
of patient characteristics, psychological status and cognitive function as predictors of
self-care in persons with heart failure. Heart & Lung, 38, 410-418.
doi:10.1016/j.hrtIng.2008.11.004

Campbell, D. J. (2003). Heart failure: How can we prevent the epidemic? Medical Journal
of Australia, 179, 422-425. Retrieved from http://www.mja.com.au/

Cannon, J. A., McMurray, J. J., & Quinn, T. J. (2015). “Hearts and minds”: Association,
causation and implication of cognitive impairment in heart failure. Alzheimer’s
Research & Therapy, 7, 22. doi:10.1186/s13195-015-0106-5

Carlson, B., Riegel, B., & Moser, D. K. (2001). Self-care abilities of patients with heart
failure. Heart & Lung, 30, 351-359. doi:10.1067/mhl.2001.118611

Carrington, M. J., Kok, S., Jansen, K., & Stewart, S. (2013). The green, amber, red
delineation of risk and need (GARDIAN) management system: A pragmatic
approach to optimizing heart health from primary prevention to chronic disease

management. European Journal of Cardiovascular Nursing, 12, 337-345.



240

doi:10.1177/1474515112451702

Carrington, S. J., & Bailey, A. J. (2009). Are there theory of mind regions in the brain? A
review of the neuroimaging literature. Human Brain Mapping, 30, 2313-2335.
doi:10.1002/hbm.20671

Chan, R. C. K., Wang, Y., Ma, Z., Hong, X., Yuan, Y., Yu, X., ... Gong, Q. (2008).
Objective measures of prospective memory do not correlate with subjective
complaints in schizophrenia. Schizophrenia Research, 103, 229-239.
doi:10.1016/j.schres.2008.02.019

Chan, Y. K., Stewart, S., Calderone, A., Scuffham, P., Goldstein, S., & Carrington, M. J.
(2012). Exploring the potential to remain “Young(@ Heart”: Initial findings of a
multi-centre, randomised study of nurse-led, home-based intervention in a hybrid
health care system. International Journal of Cardiology, 154, 52-58.
doi:10.1016/j.ijcard.2010.08.071

Chertkow, H., Feldman, H., Jacova, C., & Massoud, F. (2013). Definitions of dementia and
predementia states in Alzheimer’s disease and vascular cognitive impairment:
Consensus from the Canadian conference on diagnosis of dementia. Alzheimer’s
Research & Therapy, 5, S2. doi:/10.1186/alzrt198

Clark, R. A., McLennan, S. N., Dawson, A., Wilkinson, D., & Stewart, S. (2004).
Uncovering a hidden epidemic: A study of the current burden of heart failure in
Australia. Heart, Lung and Circulation, 13, 266-273. doi:/10.1016/j.hlc.2004.06.007

Costa, A., Caltagirone, C., & Carlesimo, G. (2011). Prospective memory impairment in mild
cognitive impairment: An analytical review. Neuropsychology Review, 21, 390-404.

doi:10.1007/s11065-011-9172-z



241

Craik, F. 1. M. (1986). A functional account of age differences in memory. In F. Klix & H.
Hangendort (Eds.), Human memory and cognitive capabilities: Mechanisms and
performances (pp. 409-422). Amsterdam: Elsevier.

Currie, K., Rideout, A., Lindsay, G., & Harkness, K. (in press). The association between
mild cognitive impairment and self-care in adults with chronic heart failure: A
systematic review and narrative synthesis. Journal of Cardiovascular Nursing.
doi:10.1097/jcn.0000000000000173

Davis, K. K., & Allen, J. K. (2013). Identifying cognitive impairment in heart failure: A
review of screening measures. Heart & Lung, 42, 92-97.
doi:10.1016/j.hrtIng.2012.11.003

de Achéaval, D., Costanzo, E. Y., Villarreal, M., Jauregui, I. O., Chiodi, A., Castro, M. N., ...
Guinjoan, S. M. (2010). Emotion processing and theory of mind in schizophrenia
patients and their unaffected first-degree relatives. Neuropsychologia, 48, 1209—
1215. doi:10.1016/j.neuropsychologia.2009.12.019

Decety, J., & Jackson, P. L. (2004). The functional architecture of human empathy.
Behavioral and Cognitive Neuroscience Reviews, 3, 71-100.
doi:10.1177/1534582304267187

de Leeuw, F. E., de Groot, J. C., Achten, E., Oudkerk, M., Ramos, L. M. P., Heijboer, R., ...
Breteler, M. M. B. (2001). Prevalence of cerebral white matter lesions in elderly
people: A population based magnetic resonance imaging study. The Rotterdam scan
study. Journal of Neurology, Neurosurgery & Psychiatry, 70, 9-14.
doi:/10.1136/jnnp.70.1.9

de Lusignan, S., Wells, S., Johnson, P., Meredith, K., & Leatham, E. (2001). Compliance



242

and effectiveness of 1 year’s home telemonitoring. The report of a pilot study of
patients with chronic heart failure. European Journal of Heart Failure, 3, 723-730.
doi:10.1016/S1388-9842(01)00190-8

Dharmarajan, K., Hsieh, A. F., Kulkarni, V. T., Lin, Z., Ross, J. S., Horwitz, L. I, ...
Normand, S. L. T. (2015). Trajectories of risk after hospitalization for heart failure,
acute myocardial infarction, or pneumonia: Retrospective cohort study. British
Medical Journal, 350, h411. Retrieved from
http://www.bmj.com/content/350/bmj.h411

Dickson, V. V., Lee, C. S., & Riegel, B. (2011). How do cognitive function and knowledge
affect heart failure self-care? Journal of Mixed Methods Research, 5, 167-189.
doi:10.1177/1558689811402355

Dickson, V. V., & Riegel, B. (2009). Are we teaching what patients need to know? Building
skills in heart failure self-care. Heart & Lung, 38, 253-261.
doi:10.1016/j.hrtIng.2008.12.001

Dickson, V. V., Tkacs, N., & Riegel, B. (2007). Cognitive influences on self-care decision
making in persons with heart failure. American Heart Journal, 154, 424-431.
doi:10.1016/j.ahj.2007.04.058

Dodson, J. A, Truong, T. T. N., Towle, V. R., Kerins, G., & Chaudhry, S. I. (2013).
Cognitive impairment in older adults with heart failure: Prevalence, documentation,
and impact on outcomes. The American Journal of Medicine, 126, 120-126.
doi:10.1016/j.amjmed.2012.05.029

Driscoll, A., Davidson, P., Clark, R. A., Huang, N., & Aho, Z. (2009). Tailoring consumer

resources to enhance self-care in chronic heart failure. Issues in Heart Failure, 22,



243

133-140. doi:10.1016/j.aucc.2009.05.003

Edwards, J., Jackson, H. J., & Pattison, P. E. (2002). Emotion recognition via facial
expression and affective prosody in schizophrenia: A methodological review.
Clinical Psychology Review, 22, 789-832. doi:10.1016/S0272-7358(02)00130-7

Einstein, G. O., & McDaniel, M. A. (1990). Normal aging and prospective memory. Journal
of Experimental Psychology: Learning, Memory, and Cognition, 16, 717—726.
doi:10.1037/0278-7393.16.4.717

Einstein, G. O., & McDaniel, M. A. (1996). Retrieval processes in prospective memory:
Theoretical approaches and some new empirical findings. In M. Brandimonte, G. O.
Einstein, & M. A. McDaniel (Eds.), Prospective memory: Theory and applications
(pp. 115-142). Mahwah, NJ: Lawrence Erlbaum.

Einstein, G. O., & McDaniel, M. A. (2005). Prospective memory: Multiple retrieval
processes. Current Directions in Psychological Science, 14, 286-290.
doi:10.1111/j.0963-7214.2005.00382.x

Einstein, G. O., & McDaniel, M. A. (2010). Prospective memory and what costs do not
reveal about retrieval processes: A commentary on Smith, Hunt, McVay, and
McConnell (2007). Journal of Experimental Psychology: Learning, Memory, and
Cognition, 36, 1082-1088. doi:10.1037/a0019184

Einstein, G. O., & McDaniel, M. A. (2014). Prospective memory and aging: When it
becomes difficult and what you can do about it. In T. J. Perfect & D. S. Lindsay
(Eds.). The SAGE Handbook of Applied Memory (pp. 37-58). Thousand Oaks, CA:
Sage Publications.

Einstein, G. O., McDaniel, M. A,, Richardson, S. L., Guynn, M. J., & Cunfer, A. R. (1995).



244

Aging and prospective memory: Examining the influences of self-initiated retrieval
processes. Journal of Experimental Psychology: Learning, Memory, and Cognition,
21, 996-1007. doi:10.1037/0278-7393.21.4.996

Einstein, G. O., McDaniel, M. A., Thomas, R., Mayfield, S., Shank, H., Morrisette, N., &
Breneiser, J. (2005). Multiple processes in prospective memory retrieval: Factors
determining monitoring versus spontaneous retrieval. Journal of Experimental
Psychology: General, 134, 327-342. doi:10.1037/0096-3445.134.3.327

Ekman, I., Fagerberg, B., & Skoog, I. (2001). The clinical implications of cognitive
impairment in elderly patients with chronic heart failure. Journal of Cardiovascular
Nursing, 16, 47-55. doi:10.1097/00005082-200110000-00007

Ekman, P. (1973). Cross cultural studies of emotion. In P. Ekman (Ed.), Darwin and facial
expression: A century of research in review (pp. 169-222). New York, NY:
Academic Press.

Ekman, P., & Friesen, W. V. (1976). Measuring facial movement. Environmental
Psychology and Nonverbal Behavior, 1, 56-75. doi:10.1007/BF01115465

Ellis, J. (1996). Prospective memory or the realiszation of delayed intentions: A conceptual
framework for research. In M. A. Brandimonte, G. O. Einstein, & M. A. McDaniel
(Eds.), Prospective memory: Theory and applications (pp. 1-22). Mahwah, NJ:
Lawrence Erlbaum.

Ellis, J., & Freeman, J. E. (2008). Prospective memory: Cognitive, neuroscience,
developmental, and applied perspectives. Mahwah, NJ: Lawrence Erlbaum.

Ellis, J., & Kvavilashvili, L. (2000). Prospective memory in 2000: Past, present, and future

directions. Applied Cognitive Psychology, 14, S1-S9. doi:10.1002/acp.767



245

Elvevag, B., Maylor, E. A., & Gilbert, A. (2003). Habitual prospective memory in
schizophrenia. BMC Psychiatry, 3, 1-7. doi:10.1186/1471-244X-3-9

Eslinger, P. J. (1998). Neurological and neuropsychological bases of empathy. European
Neurology, 39, 193-199. doi:10.1159/000007933

Evangelista, L. S., Dracup, K., & Doering, L. V. (2002). Racial differences in treatment-
seeking delays among heart failure patients. Journal of Cardiac Failure, 8, 381-386.
doi:10.1054/jcaf.2002.129234

Fett, A. K. J., Viechtbauer, W., Penn, D. L., van Os, J., & Krabbendam, L. (2011). The
relationship between neurocognition and social cognition with functional outcomes
in schizophrenia: A meta-analysis. Neuroscience & Biobehavioral Reviews, 35,
573-588. doi:10.1016/j.neubiorev.2010.07.001

Filley, C. M. (2005). White matter and behavioral neurology. Annals of the New York
Academy of Sciences, 1064, 162-183. doi:10.1196/annals.1340.028

Fish, J., Wilson, B. A., & Manly, T. (2010). The assessment and rehabilitation of
prospective memory problems in people with neurological disorders: A review.
Neuropsychological Rehabilitation, 20, 161-179. doi:10.1080/09602010903126029

Fiske, S. T., & Taylor, S. E. (2013). Social cognition: From brains to culture (2nd ed.). Los
Angeles: Sage Publications.

Fitzgerald, A. A., Powers, J. D., Ho, P. M., Maddox, T. M., Peterson, P. N., Allen, L. A,, ...
Havranek, E. P. (2011). Impact of medication nonadherence on hospitalizations and
mortality in heart failure. Journal of Cardiac Failure, 17, 664-669.
doi:10.1016/j.cardfail.2011.04.011

Flather, M. D., Yusuf, S., Keber, L., Pfeffer, M., Hall, A., Murray, G., ... Braunwald, E.



246

(2000). Long-term ACE-inhibitor therapy in patients with heart failure or left-
ventricular dysfunction: A systematic overview of data from individual patients. The
Lancet, 355, 1575-1581. doi:10.1016/S0140-6736(00)02212-1

Fleming, J., Riley, L., Gill, H., Gullo, M. J., Strong, J., & Shum, D. (2008). Predictors of
prospective memory in adults with traumatic brain injury. Journal of the
International Neuropsychological Society, 14, 823-831.
doi:10.10170S1355617708080971

Foody, J. M., Farrell, M. H., & Krumholz, H. M. (2002). B-Blocker therapy in heart failure:
Scientific review. The Journal of the American Association, 28, 883-889.
doi:10.1001/jama.287.7.883

Foster, E. R., Rose, N. S., McDaniel, M. A., & Rendell, P. G. (2013). Prospective memory
in Parkinson disease during a Virtual Week: Effects of both prospective and
retrospective demands. Neuropsychology, 27, 170-181. doi:10.1037/a0031946

Friedman, M. M. (1997). Older adults’ symptoms and their duration before hospitalization
for heart failure. Heart & Lung, 26, 169-176. doi:10.1016/S0147-9563(97)90053-4

Friedmann, E., Son, H., Thomas, S. A., Chapa, D. W., & Lee, H. J. (2013). Poor social
support is associated with increases in depression but not anxiety over 2 years in
heart failure outpatients. The Journal of Cardiovascular Nursing, 29, 20-28.
doi:10.1097/jcn.0b013e318276fa07

Friedmann, E., Thomas, S. A,, Liu, F., Morton, P. G., Chapa, D., & Gottlieb, S. S. (2006).
Relationship of depression, anxiety, and social isolation to chronic heart failure
outpatient mortality. American Heart Journal, 152, 940-e1-940.e8.

doi:10.1016/j.cardfail.2006.06.355



247

Frith, C., & Frith, U. (2005). Theory of mind. Current Biology, 15, R644—R645.
doi:10.1016/j.cub.2005.08.041

Gallagher, R., Luttik, M. L., & Jaarsma, T. (2011). Social support and self-care in heart
failure. Journal of Cardiovascular Nursing, 26, 439-445.
doi:10.1097/jcn.0b013e31820984el

Golan, O., Baron-Cohen, S., & Hill, J. (2006). The Cambridge mindreading (CAM) face-
voice battery: Testing complex emotion recognition in adults with and without
Asperger syndrome. Journal of Autism and Developmental Disorders, 36, 169-183.
doi:10.1007/s10803-005-0057-y

Gorelick, P. B., & Nyenhuis, D. (2013). Understanding and treating vascular cognitive
impairment. Continuum: Lifelong Learning in Neurology, 19, 425-437.
doi:10.1212/01.CON.0000429174.29601.de.

Graven, L. J., & Grant, J. (2013). The impact of social support on depressive symptoms in
individuals with heart failure: Update and review. Journal of Cardiovascular
Nursing, 28, 429-443. doi:10.1097/JCN.0b013e3182578b9d

Green, M. F., Penn, D. L., Bentall, R., Carpenter, W. T., Gaebel, W., Gur, R. C,, ...
Heinssen, R. (2008). Social cognition in schizophrenia: An NIMH workshop on
definitions, assessment, and research opportunities. Schizophrenia Bulletin, 34,
1211-1220. doi:10.1093/schbul/sbm145

Griffiths, A., Hill, R., Morgan, C., Rendell, P. G., Karimi, K., Wanagaratne, S., & Curran,
H. V. (2012). Prospective memory and future event simulation in individuals with
alcohol dependence. Addiction, 107, 1809-1816. doi:10.1111/j.1360-

0443.2012.03941.x



248

Grossmann, T. (2010). The development of emotion perception in face and voice during
infancy. Restorative Neurology and Neuroscience, 28, 219-236. doi:10.3233/RNN-
2010-0499

Hachinski, V., ladecola, C., Petersen, R. C., Breteler, M. M., Nyenhuis, D. L., Black, S. E.,
... Leblanc, G. G. (2006). National Institute of Neurological Disorders and Stroke—
Canadian stroke network vascular cognitive impairment harmonization standards.
Stroke, 37, 2220-2241. doi:10.1161/01.STR.0000237236.88823.47

Hajduk, A. M., Kiefe, C. I., Person, S. D., Gore, J. G., & Saczynski, J. S. (2013). Cognitive
change in heart failure: A systematic review. Circulation: Cardiovascular Quality
and Outcomes, 6, 451-460. doi: 10.1161/circoutcomes.113.000121

Hajduk, A. M., Lemon, S. C., McManus, D. D., Lessard, D. M., Gurwitz, J. H., Spencer, F.
A., ... Saczynski, J. S. (2013). Cognitive impairment and self-care in heart failure.
Clinical Epidemiology, 5, 407-416. doi: 10.2147/CLEP.S44560

Harkness, K., Heckman, G. A., Akhtar-Danesh, N., Demers, C., Gunn, E., & McKelvie, R.
S. (2014). Cognitive function and self-care management in older patients with heart
failure. European Journal of Cardiovascular Nursing, 13, 277-284.
doi:10.1177/1474515113492603

Harms, M. B., Martin, A., & Wallace, G. L. (2010). Facial emotion recognition in autism
spectrum disorders: A review of behavioral and neuroimaging studies.
Neuropsychology Review, 20, 290-322. doi:10.1007/s11065-010-9138-6

Harrington, L., Siegert, R., & McClure, J. (2005). Theory of mind in schizophrenia: A
critical review. Cognitive Neuropsychiatry, 10, 249-286.

doi:10.1080/13546800444000056


http://dx.doi.org/10.2147%2FCLEP.S44560

249

Havet-Thomassin, V., Allain, P., Etcharry-Bouyx, F., & Le Gall, D. (2006). What about
theory of mind after severe brain injury? Brain Injury, 20, 83-91.
doi:10.1080/02699050500340655

Hawkins, L. A, Kilian, S., Firek, A., Kashner, T. M., Firek, C. J., & Silvet, H. (2012).
Cognitive impairment and medication adherence in outpatients with heart failure.
Heart & Lung, 41, 572-582. doi:10.1016/j.hrtIng.2012.06.001

Hawkins, M. A., Dolansky, M. A., Schaefer, J. T., Fulcher, M. J., Gunstad, J., Redle, J. D.,
... Hughes, J. W. (in press). Cognitive function in heart failure is associated with
nonsomatic symptoms of depression but not somatic symptoms. Journal of
Cardiovascular Nursing. doi:10.1097/jcn.0000000000000178

Hawkins, M. A., Schaefer, J. T., Gunstad, J., Dolansky, M. A., Redle, J. D., Josephson, R.,
... Hughes, J. W. (2015). What is your patient’s cognitive profile? Three distinct
subgroups of cognitive function in persons with heart failure. Applied Nursing
Research, 28, 186-191. doi:10.1016/j.apnr.2014.10.005

Heberlein, A. S., Padon, A. A,, Gillihan, S. J., Farah, M. J., & Fellows, L. K. (2007).
Ventromedial frontal lobe plays a critical role in facial emotion recognition. Journal
of Cognitive Neuroscience, 20, 721-733. doi:10.1162/jocn.2008.20049

Heckman, G. A., Patterson, C. J., & McKelvie, R. S. (2007). Heart failure and cognitive
impairment: Challenges and opportunities. Clinical Interventions in Aging, 2, 209—
218. Retrieved from http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2684513/

Heidenreich, P. A. (2004). Patient adherence: The next frontier in quality improvement. The
American Journal of Medicine, 117, 130-132. doi:10.1016/j.amjmed.2004.03.007

Henry, J. D., MacLeod, M. S., Phillips, L. H., & Crawford, J. R. (2004). A meta-analytic



250

review of prospective memory and aging. Psychological Aging, 19, 27-39.
doi:10.1037/0882-7974.19.1.27

Henry, J. D., Phillips, L. H., Beatty, W. W., McDonald, S., Longley, W. A., Joscelyne, A.,
& Rendell, P. G. (2009). Evidence for deficits in facial affect recognition and theory
of mind in multiple sclerosis. Journal of the International Neuropsychological
Society, 15, 277-285. doi:10.1017/S1355617709090195

Henry, J. D., Phillips, L. H., Crawford, J. R., letswaart, M., & Summers, F. (2006). Theory
of mind following traumatic brain injury: The role of emotion recognition and
executive dysfunction. Neuropsychologia, 44, 1623-1628.
doi:10.1016/j.neuropsychologia.2006.03.020

Henry, J. D., Phillips, L. H., Crawford, J. R., Kliegel, M., Theodorou, G., & Summers, F.
(2007). Traumatic brain injury and prospective memory: Influence of task
complexity. Journal of Clinical and Experimental Neuropsychology, 29, 457-466.
doi:10.1080/13803390600762717

Henry, J. D., Rendell, P. G., Kliegel, M., & Altgassen, M. (2007). Prospective memory in
schizophrenia: Primary or secondary impairment? Schizophrenia Research, 95, 179—
185. doi:10.1016/j.schres.2007.06.003

Hjelm, C., Dahl, A., Brostrom, A., Martensson, J., Johansson, B., & Stromberg, A. (2012).
The influence of heart failure on longitudinal changes in cognition among
individuals 80 years of age and older. Journal of Clinical Nursing, 21, 994-1003.
doi:10.1111/j.1365-2702.2011.03817.x

Ho, P. M., Bryson, C. L., & Rumsfeld, J. S. (2009). Medication adherence: Its importance in

cardiovascular outcomes. Circulation, 119, 3028-3035. doi:



251

10.1161/circulationaha.108.768986

Horowitz, J. D., & Stewart, S. (2001). Heart failure in older people: The epidemic we had to
have. Medical Journal of Australia, 174, 432-3. Retrieved from
http://www.ncbi.nlm.nih.gov/pubmed/11386583

Huijts, M., van Oostenbrugge, R. J., Duits, A., Burkard, T., Muzzarelli, S., Maeder, M. T.,
... Brunner-La Rocca, H. P. (2013). Cognitive impairment in heart failure: Results
from the trial of intensified versus standard medical therapy in elderly patients with
congestive heart failure (TIME-CHF) randomized trial. European Journal of Heart
Failure, 15, 699-707. doi:10.1093/eurjhf/hft020

Insel, K. C., & Badger, T. A. (2002). Deciphering the 4 D’s: Cognitive decline, delirium,
depression and dementia — a review. Journal of Advanced Nursing, 38, 360-368.
doi:10.1046/j.1365-2648.2002.02196.x

Jaarsma, T., Abu-Saad, H. H., Dracup, K., & Halfens, R. (2000). Self-care behaviour of
patients with heart Failure. Scandinavian Journal of Caring Sciences, 14, 112-1109.
doi:10.1111/j.1471-6712.2000.tb00571.x

Jaarsma, T., van der Wal, M. H., Lesman-Leegte, 1., Luttik, M. L., Hogenhuis, J., Veeger,
N.J, ... Lok, D. J. (2008). Effect of moderate or intensive disease management
program on outcome in patients with heart failure: Coordinating study evaluating
outcomes of advising and counseling in heart failure (COACH). Archives of Internal
Medicine, 168, 316-324. doi:10.1001/archinternmed.2007.83

Jak, A. J., Bondi, M. W., Delano-Wood, L., Wierenga, C., Corey-Bloom, J., Salmon, D. P.,
& Delis, D. C. (2009). Quantification of five neuropsychological approaches to

defining mild cognitive impairment. The American Journal of Geriatric Psychiatry,



252

17, 368-375. d0i:10.1097/JGP.0b013e31819431d5

Johansson, P., Lesman-Leegte, 1., Lundgren, J., Hillege, H. L., Hoes, A., Sanderman, R, ...
Jaarsma, T. (2013). Time-course of depressive symptoms in patients with heart
failure. Journal of Psychosomatic Research, 74, 238-243.
doi:10.1016/j.jpsychores.2012.09.019

Jokinen, H., Kalska, H., Méntyl4, R., Pohjasvaara, T., Ylikoski, R., Hietanen, M., ...
Erkinjuntti, T. (2006). Cognitive profile of subcortical ischaemic vascular disease.
Journal of Neurology, Neurosurgery & Psychiatry, 77, 28-33.
doi:10.1136/jnnp.2005.069120

Jinger, J., Schellberg, D., Miller-Tasch, T., Raupp, G., Zugck, C., Haunstetter, A., ...
Haass, M. (2005). Depression increasingly predicts mortality in the course of
congestive heart failure. European Journal of Heart Failure, 7, 261-267. Retrieved
from http://heart.bmj.com/content/87/3/235.abstract

Jurgens, C. Y., Hoke, L., Byrnes, J., & Riegel, B. (2009). Why do elders delay responding to
heart failure symptoms? Nursing Research, 58, 274-282.
doi:10.1097/nnr.0b013e3181ac1581

Kalaria, R. N., Kenny, R. A., Ballard, C. G., Perry, R., Ince, P., & Polvikoski, T. (2004).
Towards defining the neuropathological substrates of vascular dementia. Journal of
the Neurological Sciences, 226, 75-80. doi:10.1016/j.jns.2004.09.019

Kim, H. J,, Craik, F. 1. M., Luo, L., & Ween, J. E. (2009). Impairments in prospective and
retrospective memory following stroke. Neurocase, 15, 145-156.
doi:10.1080/13554790802709039

Kindermann, I., Fischer, D., Karbach, J., Link, A., Walenta, K., Barth, C., ... B6hm, M.



253

(2012). Cognitive function in patients with decompensated heart failure: The
cognitive impairment in heart failure (Coglmpair-HF) study. European Journal of
Heart Failure, 14, 404-413. doi:10.1093/eurjhf/hfs015

Kliegel, M., Eschen, A., & Thone-Otto, A. I. T. (2004). Planning and realization of complex
intentions in traumatic brain injury and normal aging. Brain and Cognition, 56, 43—
54. doi:10.1016/j.bandc.2004.05.005

Kliegel, M., Jager, T., Altgassen, M., & Shum, D. (2008). Clinical neuropsychology of
prospective memory. In Prospective memory: Cognitive, neuroscience,
developmental, and applied perspectives (pp. 283-308). New York, NY: Lawrence
Erlbaum.

Kliegel, M., Martin, M., McDaniel, M. A., & Einstein, G. O. (2002). Complex prospective
memory and executive control of working memory: A process model.
Psychologische Beitrage, 44, 303-318. Retrieved from http://www.pabst-
publishers.com/Psychologie/psyzeit/psybeit/index.html.

Kliegel, M., Martin, M., McDaniel, M. A., & Einstein, G. O. (2004). Importance effects on
performance in event-based prospective memory tasks. Memory, 12, 553-561.
doi:10.1080/09658210344000099

Kliegel, M., McDaniel, M. A., & Einstein, G. O. (2000). Plan formation, retention, and
execution in prospective memory: A new approach and age-related effects. Memory
& Cognition, 28, 1041-1049. doi:10.3758/BF03209352

Kohler, C. G., Walker, J. B., Martin, E. A., Healey, K. M., & Moberg, P. J. (2009). Facial
emotion perception in schizophrenia: A meta-analytic review. Schizophrenia

Bulletin, 36, 1009-1019. doi:10.1093/schbul/sbn192



254

Korczyn, A. D., & Vakhapova, V. (2010). Is vascular cognitive impairment a useful
concept? Journal of the Neurological Sciences, 299, 2—-4.
doi:10.1016/j.jns.2010.05.029

Krum, H., Jelinek, M. V., Stewart, S., Sindone, A., & Atherton, J. J. (2011). 2011 update to
National Heart Foundation of Australia and Cardiac Society of Australia and New
Zealand guidelines for the prevention, detection and management of chronic heart
failure in Australia, 2006. The Medical Journal of Australia, 194, 405-409.
Retrieved from https://www.mja.com.au/

Krum, H., Jelinek, M. V., Stewart, S., Sindone, A., Atherton, J. J., & Hawkes, A. L. (2006).
Guidelines for the prevention, detection and management of people with chronic
heart failure in Australia 2006. Medical Journal of Australia, 185, 549-446.
Retrieved from https://www.mja.com.au/

Krum, H., Tonkin, A. M., Currie, R., Djundjek, R., & Johnston, C. I. (2001). Chronic heart
failure in Australian general practice: The cardiac awareness survey and evaluation
(CASE) study. Medical Journal of Australia, 174, 439-444. Retrieved from
https://www.mja.com.au/

Kumar, D., Nizamie, S. H., & Jahan, M. (2005). Event-based prospective memory in
schizophrenia. Journal of Clinical and Experimental Neuropsychology, 27, 867—
872. doi:10.1080/13803390490919100

Kumar, D., Nizamie, S. H., & Jahan, M. (2008). Activity-based prospective memory in
schizophrenia. The Clinical Neuropsychologist, 22, 497-506.

doi:10.1080/13854040701396687

Kutzelnigg, A., Lucchinetti, C. F., Stadelmann, C., Briick, W., Rauschka, H., Bergmann,



255

M., ... Lassmann, H. (2005). Cortical demyelination and diffuse white matter injury
in multiple sclerosis. Brain, 128, 2705-2712. doi:10.1093/brain/awh641

Lalor, E., Boyden, A., Cadilhac, D., Colagiur, S., Doust, J., Fraser, D., ... Johnson, G.
(2012). Guidelines for the management of absolute cardiovascular disease risk.
Australia: National Stroke Foundation. Retrieved from
http://espace.library.uq.edu.au/view/UQ:340868

Lane, D. A, Chong, A. Y., & Lip, G. Y. (2005). Psychological interventions for depression
in heart failure. Cochrane Database of Systematic Reviews.
doi:10.1002/14651858.CD003329.pub2

Lee, C. S., Gelow, J. M., Bidwell, J. T., Mudd, J. O., Green, J. K., Jurgens, C. Y., &
Woodruff-Pak, D. S. (2013). Blunted responses to heart failure symptoms in adults
with mild cognitive dysfunction. Journal of Cardiovascular Nursing, 28, 534-540.
doi:10.1097/JCN.0b013e31826620fa

Lee, C. S., Moser, D. K., Lennie, T. A,, & Riegel, B. (2011). Event-free survival in adults
with heart failure who engage in self-care management. Heart & Lung, 40, 12—20.
doi:10.1016/j.hrtIng.2009.12.003

Lee, K. S., Lenni, Dunbar, S. B., Pressler, S. J., Heo, S., Song, E. K., ... Moser, D. K.
(2015). The association between regular symptom monitoring and self-care
management in patients with heart failure. Journal of Cardiovascular Nursing, 30,
145-151. doi:10.1097/JCN.0000000000000128

Lee, W. C., Chavez, Y. E., Baker, T., & Luce, B. R. (2004). Economic burden of heart
failure: A summary of recent literature. Heart & Lung, 33, 362-371.

doi:10.1016/j.hrtIng.2004.06.008



256

Leitz, J. R., Morgan, C. J. A, Bisby, J. A., Rendell, P. G., & Curran, H. V. (2009). Global

impairment of prospective memory following acute alcohol. Psychopharmacology,

205, 379-387. doi:10.1007/s00213-009-1546-z
Levin, S. N., Hajduk, A. M., McManus, D. D., Darling, C. E., Gurwitz, J. H., Spencer, F. A,,

... Saczynski, J. S. (2014). Cognitive status in patients hospitalized with acute

decompensated heart failure. American Heart Journal, 168, 917-923.

doi:10.1016/j.ahj.2014.08.008

Lezak, M. D., Howieson, D. B., & Loring, D. W. (2004). Neuropsychological assessment
(4th ed.). New York: Oxford University Press.
Liao, L., Allen, L., & Whellan, D. (2008). Economic burden of heart failure in the elderly.
PharmacoEconomics, 26, 447-462. doi:10.2165/00019053-200826060-00001
Liao, L., Anstrom, K. J., Gottdiener, J. S., Pappas, P. A., Whellan, D. J., Kitzman, D. W., ...
Jollis, J. G. (2007). Long-term costs and resource use in elderly participants with
congestive heart failure in the cardiovascular health study. American Heart Journal,
153, 245-252. doi:10.1016/j.ahj.2006.11.010
Liao, L., Jollis, J. G., Anstrom, K. J., Whellan, D. J., Kitzman, D. W., Aurigemma, G. P., ...

Gottdiener, J. S. (2006). Costs for heart failure with normal vs reduced ejection
fraction. Archives of Internal Medicine, 166, 112-118.

doi:10.1001/archinte.166.1.112.

Li, Y., Meyer, J. S., & Thornby, J. (2001). Depressive symptoms among cognitively normal

versus cognitively impaired elderly subjects. International Journal of Geriatric

Psychiatry, 16, 455-461. doi:10.1002/gps.360

Luttik, M. L., Jaarsma, T., Moser, D., Sanderman, R., & van Veldhuisen, D. J. (2005). The



257

importance and impact of social support on outcomes in patients with heart failure:
An overview of the literature. Journal of Cardiovascular Nursing, 20, 162—199.
doi:10.1097/00005082-200505000-00007

Mariani, E., Monastero, R., & Mecocci, P. (2007). Mild cognitive impairment: A systematic
review. Journal of Alzheimer’s Disease, 12, 23-35. Retrieved from
http://iospress.metapress.com/content/8VOROP1G7U656632

Marsh, R. L., Hicks, J. L., Cook, G. I., Hansen, J. S., & Pallos, A. L. (2003). Interference to
ongoing activities covaries with the characteristics of an event-based intention.
Journal of Experimental Psychology: Learning, Memory, and Cognition, 29, 861-
870. doi:10.1037/0278-7393.29.5.861

Martin, M., Kliegel, M., & McDaniel, M. A. (2003). The involvement of executive
functions in prospective memory performance of adults. International Journal of
Psychology, 38, 195-206. doi:10.1080/00207590344000123

Martin-Rodriguez, J. F., & Leon-Carrion, J. (2010). Theory of mind deficits in patients with
acquired brain injury: A quantitative review. Neuropsychologia, 48, 1181-1191.
doi:10.1016/j.neuropsychologia.2010.02.009

Marwick, K., & Hall, J. (2008). Social cognition in schizophrenia: A review of face
processing. British Medical Bulletin, 88, 43-58. doi:10.1093/bmb/ldn035

Maylor, E. A. (1990). Age and prospective memory. Quarterly Journal of Experimental
Psychology, 42, 471-493. doi:10.1080/14640749008401233

Maylor, E. A., Smith, G., Della Sala, S., & Logie, R. H. (2002). Prospective and
retrospective memory in normal aging and dementia: An experimental study.

Memory & Cognition, 30, 871-884. doi:10.3758/bf03195773



258

McAlister, F. A., Lawson, F. M., Teo, K. K., & Armstrong, P. W. (2001). A systematic
review of randomized trials of disease management programs in heart failure. The
American Journal of Medicine, 110, 378-384. doi:10.1016/s0002-9343(00)00743-9

McAlister, F. A., Stewart, S., Ferrua, S., & McMurray, J. J. (2004). Multidisciplinary
strategies for the management of heart failure patients at high risk for admission: A
systematic review of randomized trials. Journal of the American College of
Cardiology, 44, 810-819. doi:10.1016/s0735-1097(04)01123-4

McDaniel, M. A., & Einstein, G. O. (2000). Strategic and automatic processes in
prospective memory retrieval: A multiprocess framework. Applied Cognitive
Psychology, 14, S127-S144. doi:10.1002/acp.775

McDaniel, M. A., & Einstein, G. O. (2007). Prospective memory: An overview and
synthesis of an emerging field. Thousand Oaks, CA: Sage Publications.

McMurray, J. J. V., Adamopoulos, S., Anker, S. D., Auricchio, A., B6hm, M., Dickstein,
K., & et al. (2012). ESC Guidelines for the diagnosis and treatment of acute and
chronic heart failure 2012. European Heart Journal, 14, 803-869.
doi:10.1093/eurheartj/ehs104

Michalsen, A., Konig, G., & Thimme, W. (1998). Preventable causative factors leading to
hospital admission with decompensated heart failure. Heart, 80, 437-441.
doi:10.1136/hrt.80.5.437

Miller, L. A., Spitznagel, M. B., Alosco, M. L., Cohen, R. A., Raz, N., Sweet, L. H., ...
Rosneck, J. (2012). Cognitive profiles in heart failure: A cluster analytic approach.
Journal of Clinical and Experimental Neuropsychology, 34, 509-520.

doi:10.1080/13803395.2012.663344



259

Mioni, G., Rendell, P. G., Henry, J. D., Cantagallo, A., & Stablum, F. (2013). An
investigation of prospective memory functions in people with traumatic brain injury
using Virtual Week. Journal of Clinical and Experimental Neuropsychology, 35,
617-630. doi:10.1080/13803395.2013.804036

Mioshi, E., Dawson, K., Mitchell, J., Arnold, R., & Hodges, J. R. (2006). The
Addenbrooke’s Cognitive Examination Revised (ACE-R): A brief cognitive test
battery for dementia screening. International Journal of Geriatric Psychiatry, 21,
1078-1085. doi:10.1002/gps.1610

Mitchell, A. J. (2009). A meta-analysis of the accuracy of the mini-mental state examination
in the detection of dementia and mild cognitive impairment. Journal of Psychiatric
Research, 43, 411-431. doi:10.1016/j.jpsychires.2008.04.014

Molloy, G. J., O’Carroll, R. E., Witham, M. D., & McMurdo, M. E. (2012). Interventions to
enhance adherence to medications in patients with heart failure: A systematic
review. Circulation: Heart Failure, 5, 126-133.
doi:10.1161/circheartfailure.111.964569

Moser, D. K., Doering, L. V., & Chung, M. L. (2005). Vulnerabilities of patients recovering
from an exacerbation of chronic heart failure. American Heart Journal, 150, 984.e7—
984.e13. doi:10.1016/j.ahj.2005.07.028

Moser, D. K., & Watkins, J. F. (2008). Conceptualizing self-care in heart failure: A life
course model of patient characteristics. Journal of Cardiovascular Nursing, 23, 219-
20. doi:10.1097/01.JCN.0000305097.09710.a5.

Murberg, T. A., & Bru, E. (2001). Social relationships and mortality in patients with

congestive heart failure. Journal of Psychosomatic Research, 51, 521-527.



260

doi:10.1016/S0022-3999(01)00226-4

Murray, M. D., Morrow, D. G., Weiner, M., Clark, D. 0, Tu, W., Deer, M. M., ...
Weinberger, M. (2004). A conceptual framework to study medication adherence in
older adults. The American Journal of Geriatric Pharmacotherapy, 2, 36-43.
doi:10.1016/S1543-5946(04)90005-0

Murray, M., Tu, W., Wu, J., Morrow, D., Smith, F., & Brater, D. (2009). Factors associated
with exacerbation of heart failure include treatment adherence and health literacy
skills. Clinical Pharmacology & Therapeuticsr, 85, 651-658.
doi:10.1038/clpt.2009.7

Najafi, F., Dobson, A. J., & Jamrozik, K. (2006). Is mortality from heart failure increasing in
Australia? An analysis of official data on mortality for 1997-2003. Bulletin of the
World Health Organization, 84, 722—728. doi:10.2471/blt.06.031286

Niedzwienska, A., & Barzykowski, K. (2012). The age prospective memory paradox within
the same sample in time-based and event-based tasks. Aging, Neuropsychology, and
Cognition, 19, 58-83. doi:10.1080/13825585.2011.628374

O’Brien, J. T., Erkinjuntti, T., Reisberg, B., Roman, G., Sawada, T., Pantoni, L., ...
DeKosky, S. T. (2003). Vascular cognitive impairment. The Lancet Neurology, 2,
89-98. doi:10.1016/S1474-4422(03)00305-3

O’Loughlin, C., Murphy, N. F., Conlon, C., O’Donovan, A., Ledwidge, M., & McDonald,
K. (2010). Quality of life predicts outcome in a heart failure disease management
program. International Journal of Cardiology, 139, 60-67.
doi:10.1016/j.ijcard.2008.09.003

Ouellet, J., Scherzer, P. B., Rouleau, 1., Metras, P., Bertrand-Gauvin, C., Djerroud, N., ...



261

Duquette, P. (2010). Assessment of social cognition in patients with multiple
sclerosis. Journal of the International Neuropsychological Society, 16, 287-296.
doi:10.1017/s1355617709991329

Park, D. C., Hertzog, C., Kidder, D. P., Morrell, R. W., & Mayhorn, C. B. (1997). Effect of
age on event-based and time-based prospective memory. Psychology and Aging, 12,
314-237. doi:10.1037//0882-7974.12.2.314

Parshall, M. B., Welsh, J. D., Brockopp, D. Y., Heiser, R. M., Schooler, M. P., & Cassidy,
K. B. (2001). Dyspnea duration, distress, and intensity in emergency department
visits for heart failure. Heart & Lung, 30, 47-56. doi:10.1067/mhl.2001.112492

Pendlebury, S. T., Mariz, J., Bull, L., Mehta, Z., & Rothwell, P. M. (2012). MoCA, ACE-R,
and MMSE versus the National Institute of Neurological Disorders and Stroke—
Canadian stroke network vascular cognitive impairment harmonization standards
neuropsychological battery after TIA and stroke. Stroke, 43, 464-469.
doi:10.1161/strokeaha.111.633586

Penn, D. L., Corrigan, P. W., Bentall, R. P., Racenstein, J., & Newman, L. (1997). Social
cognition in schizophrenia. Psychological Bulletin, 121, 114-132. doi:10.1037/0033-
2909.121.1.114

Penn, D. L., Sanna, L. J., & Roberts, D. L. (2008). Social cognition in schizophrenia: An
overview. Schizophrenia Bulletin, 34, 408-411. doi:10.1093/schbul/sbn014

Phan, K. L., Wager, T., Taylor, S. F., & Liberzon, 1. (2002). Functional neuroanatomy of
emotion: A meta-analysis of emotion activation studies in PET and fMRI.
Neurolmage, 16, 331-348. doi:10.1006/nimg.2002.1087

Phillips, L. H., Henry, J. D., & Martin, M. (2008). Adult aging and prospective memory:



262

The importance of ecological validity. In M. Kliegel, M. A. McDaniel, & G. O.
Einstein (Eds.), Prospective memory: Cognitive, neuroscience, developmental, and
applied perspectives (pp. 161-185). New York, NY: Lawrence Erlbaum Associates.

Phillips, L. H., Henry, J. D., Scott, C., Summers, F., & Whyte, M. (2011). Specific
impairments of emotion perception in multiple sclerosis. Neuropsychology, 25, 131—
136. doi:10.1037/a0020752

Pinkham, A. E., Penn, D. L., Perkins, D. O., & Lieberman, J. (2003). Implications for the
neural basis of social cognition for the study of schizophrenia. The American
Journal of Psychiatry, 160, 815-824. doi:10.1176/appi.ajp.160.5.815

Pottgen, J., Dziobek, 1., Reh, S., Heesen, C., & Gold, S. M. (2013). Impaired social
cognition in multiple sclerosis. Journal of Neurology, Neurosurgery & Psychiatry.
doi:10.1136/jnnp-2012-304157

Premack, D., & Woodruff, G. (1978). Does the chimpanzee have a theory of mind?
Behavioral and Brain Sciences, 1, 515-526. doi:10.1017/S0140525X00076512

Pressler, S. J. (2008). Cognitive dunctioning and chronic heart failure: A review of the
literature (2002-July 2007). Journal of Cardiovascular Nursing, 23, 239-249.
doi:10.1097/01.JCN.0000305096.09710.ec

Pressler, S. J., Kim, J., Riley, P., Ronis, D. L., & Gradus-Pizlo, 1. (2010). Memory
dysfunction, psychomotor slowing, and decreased executive function predict
mortality in patients with heart failure and low ejection fraction. Journal of Cardiac
Failure, 16, 750-760. doi:10.1016/j.cardfail.2010.04.007

Pressler, S. J., Subramanian, U., Kareken, D., Perkins, S. M., Gradus-Pizlo, I., Sauve, M. J.,

... Jaynes, H. (2010). Cognitive deficits and health-related quality of life in chronic



263

heart failure. The Journal of Cardiovascular Nursing, 25, 189-198.
doi:10.1097/jcn.0b013e3181ca36fe

Pressler, S. J., Subramanian, U., Kareken, D., Perkins, S. M., Gradus-Pizlo, I., Sauve, M. J.,
... Shaw, R. M. (2010). Cognitive deficits in chronic heart failure. Nursing
Research, 59, 127-139. doi:10.1097/NNR.Ob013e3181d1a747

Pressler, S. J., Subramanian, U., Shaw, R. M., Meyer, L. E., Stoudemire, K., & Gradus-
Pizlo, 1. (2008). Research in patients with heart failure: Challenges in recruitment.
American Journal of Critical Care, 17, 198-203. Retrieved from
http://ajcc.aacnjournals.org/content/17/3/198.short

Radice-Neumann, D., Zupan, B., Babbage, D. R., & Willer, B. (2007). Overview of
impaired facial affect recognition in persons with traumatic brain injury. Brain
Injury, 21, 807-816. doi:10.1080/02699050701504281

Ramanan, S., & Kumar, D. (2013). Prospective memory in Parkinson’s disease: A meta-
analysis. Journal of the International Neuropsychological Society, 19, 1109-1118.
doi:10.1017/S1355617713001045

Rankin, K. P., Kramer, J. H., & Miller, B. L. (2005). Patterns of cognitive and emotional
empathy in frontotemporal lobar degeneration. Cognitive and Behavioral Neurology,
18. d0i:10.1097/01.wnn.0000152225.05377.ab

Raskin, S. A. (2009). Memory for intentions screening test: Psychometric properties and
clinical evidence. Brain Impairment, 10, 23-33. doi:10.1375/brim.10.1.23

Rendell, P. G., & Craik, F. . M. (2000). Virtual week and actual week: Age-related
differences in prospective memory. Applied Cognitive Psychology, 14, S43-S62.

doi:10.1002/acp.770



264

Rendell, P. G., Gray, T. J., Henry, J. D., & Tolan, A. (2007). Prospective memory
impairment in “ecstasy”’(MDMA) users. Psychopharmacology, 194, 497-504.
doi:10.1080/13546800244000283

Rendell, P. G., & Henry, J. D. (2009). A review of Virtual Week for prospective memory
assessment: Clinical implications. Brain Impairment, 10, 14-22.
doi:10.1375/brim.10.1.14

Rendell, P. G., Jensen, F., & Henry, J. D. (2007). Prospective memory in multiple sclerosis.
Journal of the International Neuropsychological Society, 13, 410-416.
doi:10.1017/S1355617707070579

Rendell, P. G., Mazur, M., & Henry, J. D. (2009). Prospective memory impairment in
former users of methamphetamine. Psychopharmacology, 203, 609-616.
doi:10.1007/s00213-008-1408-0

Reynolds, J. R., West, R., & Braver, T. (2009). Distinct neural circuits support transient and
sustained processes in prospective memory and working memory. Cerebral Cortex,
19, 1208-1221. doi:10.1093/cercor/bhn164

Riegel, B., Bennett, J. A, Davis, A., Carlson, B., Montague, J., Robin, H., & Glaser, D.
(2002). Cognitive impairment in heart failure: Issues of measurement and etiology.
American Journal of Critical Care, 11, 520-528. Retrieved from
http://ajcc.aacnjournals.org/content/11/6/520.short

Riegel, B., Carlson, B., Moser, D. K., Sebern, M., Hicks, F. D., & Roland, V. (2004).
Psychometric testing of the Self-Care of Heart Failure Index. Journal of Cardiac
Failure, 10, 350-360. doi:10.1016/j.cardfail.2003.12.001

Riegel, B., & Dickson, V. V. (2008). A situation-specific theory of heart failure self-care.



265

Journal of Cardiovascular Nursing, 23, 190-196.
doi:10.1097/01.jcn.0000305091.35259.85

Riegel, B., Dickson, V. V., Goldberg, L. R., & Deatrick, J. A. (2007). Factors associated
with the development of expertise in heart failure self-care. Nursing Research, 56,
235-243. doi:10.1097/01.nnr.0000280615.75447.17

Riegel, B., Jaarsma, T., & Stromberg, A. (2012). A middle-range theory of self-care of
chronic illness. Advances in Nursing Science, 35, 194-204.
doi:10.1097/ANS.0b013e318261blba

Riegel, B., Lee, C. S., & Dickson, V. V. (2011). Self care in patients with chronic heart
failure. Nature Reviews Cardiology, 19, 644-654. doi:10.1038/nrcardio.2011.95

Riegel, B., Lee, C. S., Dickson, V. V., & Carlson, B. (2009). An update on the self-care of
heart failure index. Journal of Cardiovascular Nursing, 24, 485-497.
doi:10.1097/JCN.0b013e3181b4baa0

Riegel, B., Moelter, S. T., Ratcliffe, S. J., Pressler, S. J., De Geest, S., Potashnik, S., ...
Goldberg, L. R. (2011). Excessive daytime sleepiness is associated with poor
medication adherence in adults with heart failure. Journal of Cardiac Failure, 17,
340-348. doi:10.1016/j.cardfail.2010.11.002

Riegel, B., Moser, D. K., Anker, S. D., Appel, L. J., Dunbar, S. B., Grady, K. L., ...
Whellan, D. J. (2009). State of the science: Promoting self-care in persons with heart
failure: A scientific statement from the American Heart Association. Circulation,
120, 1141-1163. doi:10.1161/circulationaha.109.192628

Riles, E., Jain, A., & Fendrick, A. M. (2014). Medication adherence and heart failure.

Current Cardiology Reports, 16, 1-6. doi:10.1007/s11886-013-0458-z



266

Rockwood, K. (2002). Vascular cognitive impairment and vascular dementia. Journal of
Neurological Sciences, 203-204, 23-27. doi:10.1016/S0022-510X(02)00255-1

Roman, G. C. (2004). Brain hypoperfusion: A critical factor in vascular dementia.
Neurology Research, 26, 454-458. doi:10.1179/016164104225017686

Roméan, G. C., Erkinjuntti, T., Wallin, A., Pantoni, L., & Chui, H. C. (2002). Subcortical
ischaemic vascular dementia. The Lancet Neurology, 1, 426-436.
doi:10.1016/S1474-4422(02)00190-4

Rose, N. S., Rendell, P. G., McDaniel, M. A., Aberle, 1., & Kliegel, M. (2010). Age and
individual differences in prospective memory during a “Virtual Week”: The roles
of working memory, vigilance, task regularity, and cue focality. Psychological
Aging, 25, 595-605. doi:10.1037/a0019771

Ruffman, T., Henry, J. D., Livingstone, V., & Phillips, L. H. (2008). A meta-analytic review
of emotion recognition and aging: Implications for neuropsychological models of
aging. Neuroscience & Biobehavioral Reviews, 32, 863-881.
doi:10.1016/j.neubiorev.2008.01.001

Rutherford, M. D., Baron-Cohen, S., & Wheelwright, S. (2002). Reading the mind in the
voice: A study with normal adults and adults with Asperger syndrome and high
functioning autism. Journal of Autism and Developmental Disorders, 32, 189-194.
doi:10.1111/1469-7610.00715

Rutledge, T., Reis, V. A,, Linke, S. E., Greenberg, B. H., & Mills, P. J. (2006). Depression
in heart failure: A meta-analytic review of prevalence, intervention effects, and
associations with clinical outcomes. Journal of the American College of Cardiology,

48, 1527-1537. doi:10.1016/j.jacc.2006.06.055



267

Salthouse, T. A. (1991). Theoretical perspectives on cognitive aging. Hillsdale, New Jersey:
Erlbaum.

Sauvé, M. J., Lewis, W. R., Blankenbiller, M., Rickabaugh, B., & Pressler, S. J. (2009).
Cognitive impairments in chronic heart failure: A case controlled study. Journal of
Cardiac Failure, 15(1), 1-10. doi:10.1016/j.cardfail.2008.08.007

Savard, L., Thompson, D., & Clark, A. (2011). A meta-review of evidence on heart failure
disease management programs: The challenges of describing and synthesizing
evidence on complex interventions. Trials, 12, 194. doi:10.1186/1745-6215-12-194

Saxena, P., & Schoemaker, R. (1993). Organ blood flow protection in hypertension and
congestive heart failure. The American Journal of Medicine, 94, 4S-12S. Retrieved
from http://europepmc.org/abstract/med/8488855

Sayers, S., Riegel, B., Pawlowski, S., Coyne, J., & Samaha, F. (2008). Social support and
self-care of patients with heart failure. Annals of Behavioral Medicine, 35, 70-79.
doi:10.1007/s12160-007-9003-x

Schmidtke, K., & Hull, M. (2005). Cerebral small vessel disease: How does it progress? The
Journal of Neurological Sciences, 229-230, 13-20. doi:10.1016/j.jns.2004.11.048

Schmidt, S. J., Mueller, D. R., & Roder, V. (2011). Social cognition as a mediator variable
between neurocognition and functional outcome in schizophrenia: Empirical review
and new results by structural equation modeling. Schizophrenia Bulletin, 37, S41—
S54. doi:10.1093/schbul/sbr079

Sergi, M. J., Rassovsky, Y., Widmark, C., Reist, C., Erhart, S., Braff, D. L., ... Green, M. F.
(2007). Social cognition in schizophrenia: Relationships with neurocognition and

negative symptoms. Schizophrenia Research, 90, 316-324.



268

doi:10.1016/j.schres.2006.09.028

Shibata, M. C., Flather, M. D., & Wang, D. (2001). Systematic review of the impact of beta
blockers on mortality and hospital admissions in heart failure. European Journal of
Heart Failure, 3, 351-357. doi:10.1016/s1388-9842(01)00144-1

Shum, D., & Fleming, J. (2009). Understanding, assessing and treating prospective memory:
Some recent advances. Brain Impairment, 10, 1-2. doi:10.1375/brim.10.1.1

Shum, D., Levin, H., & Chan, R. C. K. (2011). Prospective memory in patients with closed
head injury: A review. Neuropsychology of Prospective Memory, 49, 2156-2165.
doi:10.1016/j.neuropsychologia.2011.02.006

Shum, D., Ungvari, G. S., Tang, W. K., & Leung, J. P. (2004). Performance of
schizophrenia patients on time-, event-, and activity-based prospective memory
tasks. Schizophrenia Bulletin, 30, 693-702.
doi:10.1093/oxfordjournals.schbul.a007123

Siachos, T., Vanbakel, A., Feldman, D. S., Uber, W., & Simpson, K. N. (2005). Silent
strokes in patients with heart failure. Journal of Cardiac Failure, 11, 485-489.
doi:10.1016/j.cardfail.2005.04.004

Sierra, C., Doménech, M., Camafort, M., & Coca, A. (2012). Hypertension and mild
cognitive impairment. Current Hypertension Reports, 14, 548-555.
doi:10.1007/s11906-012-0315-2

Simons, J. S., Schélvinck, M. L., Gilbert, S. J., Frith, C. D., & Burgess, P. W. (2006).
Differential components of prospective memory?: Evidence from fMRI.
Neuropsychologia, 44, 1388-1397. doi:10.1016/j.neuropsychologia.2006.01.005

Smith, D., Johnson, E., Blough, D., Thorp, M., Yang, X., Petrik, A., & Crispell, K. (2012).



269

Predicting costs of care in heart failure patients. BMC Health Services Research, 12,
434. doi:10.1186/1472-6963-12-434

Smith, R. E. (2003). The cost of remembering to remember in event-based prospective
memory: Investigating the capacity demands of delayed intention performance.
Journal of Experimental Psychology: Learning, Memory, and Cognition, 29, 347-
361. doi:10.1037/0278-7393.29.3.347

Smith, R. E., & Bayen, U. J. (2004). A multinomial model of event-based prospective
memory. Journal of Experimental Psychology: Learning, Memory, and Cognition,
30, 756-777. doi:10.1037/0278-7393.30.4.756

Smith, R. E., & Bayen, U. J. (2006). The source of adult age differences in event-based
prospective memory: A multinomial modeling approach. Journal of Experimental
Psychology: Learning, Memory, and Cognition, 32, 623-635. doi:10.1037/0278-
7393.32.3.623

Smith, R. E., Hunt, R. R., McVay, J. C., & McConnell, M. D. (2007). The cost of event-
based prospective memory: Salient target events. Journal of Experimental
Psychology: Learning, Memory, and Cognition, 33, 734-346. doi:10.1037/0278-
7393.33.4.734

Sprong, M., Schothorst, P., Vos, E., Hox, J., & Van Engeland, H. (2007). Theory of mind in
schizophrenia: Meta-analysis. The British Journal of Psychiatry, 191, 5-13.
doi:10.1192/bjp.bp.107.035899

Stern, Y. (2002). What is cognitive reserve? Theory and research application of the reserve
concept. Journal of the International Neuropsychological Society, 8, 448-460.

doi:10.1017/s1355617702813248



270

Stewart, S. (2008). Beyond the numbers: The individual challenges of combating
consistently poor survival in heart failure. American Heart Journal, 155, 195-196.
doi:10.1016/j.ahj.2007.11.006

Stewart, S. (2013). What is the optimal place for heart failure treatment and care: Home or
hospital? Current Heart Failure Reports, 10, 227-231. doi:10.1007/s11897-013-
0144-x

Stewart, S., Carrington, M. J., Marwick, T. H., Davidson, P. M., Macdonald, P., Horowitz,
J.D., ... Chan, Y. K. (2012). Impact of home versus clinic-based management of
chronic heart failure: The WHICH? (which heart failure intervention is most cost-
effective & consumer friendly in reducing hospital care) multicenter, randomized
trial. Journal of the American College of Cardiology, 60, 1239-1248.
doi:10.1016/j.jacc.2012.06.025

Stewart, S., Carrington, M. J., Swemmer, C. H., Anderson, C., Kurstjens, N. P., Amerena, J.,
... Harris, M. (2012). Effect of intensive structured care on individual blood pressure
targets in primary care: Multicentre randomised controlled trial. British Medical
Journal, 345, e7156. doi:10.1136/bmj.e7156

Stewart, S., Carrington, M. J., Swemmer, C., Kurstjens, N., & Jennings, G. L. (2011).
Optimising management of hypertension in primary care: The valsartan intensified
primary care reduction of blood pressure (VIPER-BP) study. International Journal
of Cardiology, 153, 317-322. doi:10.1016/j.ijcard.2010.12.055

Stewart, S., & Horowitz, J. D. (2002). Home-based intervention in congestive heart failure
long-term implications on readmission and survival. Circulation, 105, 2861-2866.

doi:10.1161/01.cir.0000019067.99013.67



271

Stewart, S., Marley, J. E., & Horowitz, J. D. (1999). Effects of a multidisciplinary, home-
based intervention on planned readmissions and survival among patients with
chronic congestive heart failure: A randomised controlled study. The Lancet, 354,
1077-1083. doi:10.1016/50140-6736(99)03428-5

Terrett, G., McLennan, S. N., Henry, J. D., Biernacki, K., Mercuri, K., Curran, H. V., &
Rendell, P. G. (2014). Prospective memory impairment in long-term opiate users.
Psychopharmacology, 231, 2623-32. doi:10.1007/s00213-014-3432-6

The Criteria Committee of the New York Heart Association. (1994). Nomenclature and
criteria for diagnosis of diseases of the heart and great vessels (9th ed). Boston:
Little, Brown & Co.

Thompson, C. L., Henry, J. D., Rendell, P. G., Withall, A., & Brodaty, H. (2010).
Prospective memory function in mild cognitive impairment and early dementia.
Journal of the International Neuropsychological Society, 16, 318-325.
doi:10.1017/S1355617709991354

Tottenham, N., Tanaka, J. W., Leon, A. C., McCarry, T., Nurse, M., Hare, T. A., ... Nelson,
C. (2009). The NimStim set of facial expressions: Judgments from untrained
research participants. Psychiatry Research, 168, 242-249.
doi:10.1016/j.psychres.2008.05.006

Twamley, E. W., Woods, S. P., Zurhellen, C. H., Vertinski, M., Narvaez, J. M., Mausbach,
B. T, ... Jeste, D. V. (2008). Neuropsychological substrates and everyday
functioning implications of prospective memory impairment in schizophrenia.
Schizophrenia Research, 106, 42-49. doi:10.1016/j.schres.2007.10.030

uttl, B. (2008). Transparent meta-analysis of prospective memory and aging. PLoS One, 3,



272

e1568. doi:10.1371/journal.pone.0001568

Van Hooren, S., Versmissen, D., Janssen, ., Myin-Germeys, 1., a Campo, J., Mengelers, R.,
... Krabbendam, L. (2008). Social cognition and neurocognition as independent
domains in psychosis. Schizophrenia Research, 103, 257-265.
doi:10.1016/j.schres.2008.02.022

Van Overwalle, F. (2009). Social cognition and the brain: A meta-analysis. Human Brain
Mapping, 30, 829-858. doi:10.1002/hbm.20547

Vellante, M., Baron-Cohen, S., Melis, M., Marrone, M., Petretto, D. R., Masala, C., & Preti,
A. (2013). The “Reading the Mind in the Eyes” test: Systematic review of
psychometric properties and a validation study in Italy. Cognitive Neuropsychiatry,
18, 326-354. doi:10.1080/13546805.2012.721728

Vogels, R. L. C., Oosterman, J. M., van Harten, B., Gouw, A. A., Schroeder-Tanka, J. M.,
Scheltens, P., ... Weinstein, H. C. (2007). Neuroimaging and correlates of cognitive
function among patients with heart failure. Dementia and Geriatric Cognitive
Disorders, 24, 418-423. doi:10.1159/000109811

Vogels, R. L. C., Oosterman, J. M., van Harten, B., Scheltens, P., Van Der Flier, W. M.,
Schroeder-Tanka, J. M., & Weinstein, H. C. (2007). Profile of cognitive impairment
in chronic heart failure. Journal of the American Geriatrics Society, 55, 1764-1770.
doi:10.1111/j.1532-5415.2007.01395.x

Vogels, R. L. C., Scheltens, P., Schroeder-Tanka, J. M., & Weinstein, H. C. (2007).
Cognitive impairment in heart failure: A systematic review of the literature.
European Journal of Heart Failure, 9, 440-449. doi:10.1016/j.ejheart.2006.11.001

Vogels, R. L. C., van der Flier, W. M., van Harten, B., Gouw, A. A., Scheltens, P.,



273

Schroeder-Tanka, J. M., & Weinstein, H. C. (2007). Brain magnetic resonance
imaging abnormalities in patients with heart failure. European Journal of Heart
Failure, 9, 1003-1009. doi:10.1016/j.ejheart.2007.07.006

Volz, A., Schmid, J. P., Zwahlen, M., Kohls, S., Saner, H., & Barth, J. (2011). Predictors of
readmission and health related quality of life in patients with chronic heart failure: A
comparison of different psychosocial aspects. Journal of Behavioural Medicine, 34,
13-22. doi:10.1007/s10865-010-9282-8

Wal, M. H., Jaarsma, T., & Veldhuisen, D. J. (2005). Non-compliance in patients with heart
failure; how can we manage it? European Journal of Heart Failure, 7, 5-17.
doi:10.1016/j.ejheart.2004.04.007

Wang, Y., Chan, R. C. K,, Hong, X., Ma, Z., Yang, T., Guo, L., ... Shum, D. (2008).
Prospective memory in schizophrenia: Further clarification of nature of impairment.
Schizophrenia Research, 105, 114-124. doi:10.1016/j.schres.2008.07.002

Wang, Y., Chan, R. C. K., Xin Yu, Shi, C., Cui, J., & Deng, Y. (2008). Prospective memory
deficits in subjects with schizophrenia spectrum disorders: A comparison study with
schizophrenic subjects, psychometrically defined schizotypal subjects, and healthy
controls. Schizophrenia Research, 106, 70-80. doi:10.1016/j.schres.2007.07.020

Wang, Y., Cui, J., Chan, R. C. K., Deng, Y., Shi, H., Hong, X, ... Shum, D. (2009). Meta-
analysis of prospective memory in schizophrenia: Nature, extent, and correlates.
Schizophrenia Research, 114, 64-70. doi:10.1016/j.schres.2009.07.009

West, R., Bowry, R., & Krompinger, J. (2006). The effects of working memory demands on
the neural correlates of prospective memory. Neuropsychologia, 44, 197-207.

doi:10.1016/j.neuropsychologia.2005.05.003



274

Will, C. M., Rendell, P. G., Ozgis, S., Pierson, J. M., Ong, B., & Henry, J. D. (2009).
Cognitively impaired older adults exhibit comparable difficulties on naturalistic and
laboratory prospective memory tasks. Applied Cognitive Psychology, 23, 804-812.
doi:10.1002/acp.1514

Woods, S. P., Dawson, M. S., Weber, E., Gibson, S., Grant, I., Atkinson, J. H., & The HIV
Neurobehavioral Research Center (HNRC) group. (2009). Timing is everything:
Antiretroviral non-adherence is associated with impairment in time-based
prospective memory. Journal of the International Neuropsychological Society, 15,
42-52. doi:10.1017/S1355617708090012

Woods, S. P., Moran, L. M., Dawson, M. S., Carey, C. L., Grant, I., & The HIV
Neurobehavioral Research Center (HNRC) Group. (2008). Psychometric
characteristics of the Memory for Intentions Screening Test. The Clinical
Neuropsychologist, 22, 864-878. doi:10.1080/13854040701595999

Woo, M. A., Kumar, R., Macey, P. M., Fonarow, G. C., & Harper, R. M. (2009). Brain
injury in autonomic, emotional, and cognitive regulatory areas in patients with heart
failure. Journal of Cardiac Failure, 15, 214-223. doi:10.1016/j.cardfail.2008.10.020

Woo, M. A., Macey, P. M., Fonarow, G. C., Hamilton, M. A., & Harper, R. M. (2003).
Regional brain gray matter loss in heart failure. Journal of Applied Physiology, 95,
677-684. doi:10.1152/japplphysiol.00101.2003

Wu, J. R., Lennie, T. A., Dekker, R. L., Biddle, M. J., & Moser, D. K. (2013). Medication
adherence, depressive symptoms, and cardiac event—free survival in patients with
heart failure. Journal of Cardiac Failure, 19, 317-324.

doi:10.1016/j.cardfail.2013.03.010



275

Wu, J. R., Moser, D. K., Chung, M. L., & Lennie, T. A. (2008). Objectively measured, but
not self-reported, medication adherence independently predicts event-free survival in
patients with heart failure. Journal of Cardiac Failure, 14, 203-210.
doi:10.1016/j.cardfail.2007.11.005

Wu, J. R., Moser, D. K., De Jong, M. J., Rayens, M. K., Chung, M. L., Riegel, B., & Lennie,
T. A. (2009). Defining an evidence-based cutpoint for medication adherence in heart
failure. American Heart Journal, 157, 285-291. doi:10.1016/j.ahj.2008.10.001

Wu, J. R., Moser, D. K., Lennie, T. A., & Burkhart, P. V. (2008). Medication adherence in
patients who have heart failure: A review of the literature. Biology, Psychology, and
Behavior in Cardiovascular and Pulmonary Disease, 43, 133-153.
doi:10.1016/j.cnur.2007.10.006

Yancy, C. W., Jessup, M., Bozkurt, B., Butler, J., Casey, D. E., Drazner, M. H., ... Januzzi,
J. L. (2013). 2013 ACCF/AHA guideline for the management of heart failure: A
report of the American College of Cardiology Foundation/American Heart
Association task force on practice guidelines. Journal of the American College of
Cardiology, 62, e147—€239. doi:10.1002/ccd.24776

Yohannes, A., Willgoss, T., Baldwin, R., & Connolly, M. (2010). Depression and anxiety in
chronic heart failure and chronic obstructive pulmonary disease: prevalence,
relevance, clinical implications and management principles. International Journal of
Geriatric Psychiatry, 25, 1209-1221. doi:10.1002/gps.2463

Young, J., Meagher, D., & MacLullich, A. (2011). Cognitive assessment of older people.
British Medical Journal, 343, d5042. doi:10.1136/bmj.d5042

Yu, D. S. F., Thompson, D. R., Yu, C., & Oldridge, N. B. (2009). Assessing HRQL among



276

Chinese patients with coronary heart disease: Angina, myocardial infarction and
heart failure. International Journal of Cardiology, 131, 384-394.
doi:10.1016/j.ijcard.2007.10.043

Zambroski, C. H., Moser, D. K., Bhat, G., & Ziegler, C. (2005). Impact of symptom
prevalence and symptom burden on quality of life in patients with heart failure.
European Journal of Cardiovascular Nursing, 4, 198-206.
doi:10.1016/j.ejcnurse.2005.03.010

Zhou, F. C., Xiang, Y. T., Wang, C. Y., Dickerson, F., Au, R. W., Zhou, J. J., ... Man, D.
(2012). Characteristics and clinical correlates of prospective memory performance in
first-episode schizophrenia. Schizophrenia Research, 135, 34-39.
doi:10.1016/j.schres.2011.12.001

Zogg, J., Woods, S., Sauceda, J., Wiebe, J., & Simoni, J. (2012). The role of prospective
memory in medication adherence: A review of an emerging literature. Journal of
Behavioral Medicine, 35, 47-62. doi:10.1007/s10865-011-9341-9

Zuccala, G., Cattel, C., Manes-Gravina, E., Di Niro, M. G., Cocchi, A., & Bernabei, R.
(1997). Left ventricular dysfunction: A clue to cognitive impairment in older
patients with heart failure. Journal of Neurology, Neurosurgery & Psychiatry, 63,

509-512. doi:10.1136/jnnp.63.4.509



Appendices

A. Research Portfolio

A.1  List of Manuscripts and Statement of Contributions
A.2  List of Peer-reviewed Conference Presentations

A.3  List of University Conference Presentations and Events
A.4  Additional Presentations and Events

A.5  Awards and Prizes

B. Ethics Approval
B.1  Eastern Health — Original (CHF group)
B.2  Eastern Health — Modification (CHF group)

B.3  ACU - Modification (Control group)

C. Participant Recruitment

C.4  Eastern Health Information Letter and Consent Form (CHF group)

C.5 ACU Information Letter (Control group)
C.6 ACU Consent Form (Control group)

C.7  Recruitment Poster (Control group)

D. Experimental Materials
D.1  Demographic and Clinical Questionnaire (CHF group)
D.2  Demographic Questionnaire (Control group)

D.3  Cognitive Tests

277



D.4

D.3.1

D.3.2

D.3.3

D.3.4

D.3.5

D.3.6

D.3.7

D.3.8

D.3.9

D.3.10

D.3.11

278

ACE-R

Verbal Fluency

NART

TMT

Digit Span

Hayling Sentence Completion
RAVLT

IADL

HADS

Ekman 60 Faces

Mind in the Eyes

Health-related Tests

D41

D.4.2

SCHFI

Medication Adherence Scale



279

Appendix A Research Portfolio

Appendix A.1 List of Manuscripts and Statement of Contributions

Published works by the candidate

Habota, T., Cameron, J., McLennan, S. N., Ski, C., F., Thompson, D. R., & Rendell, P.
G. (2013). Prospective memory and chronic heart failure. BMC Cardiovascular

Disorders, 13, 63—-71. doi: 10.1186/1471-2261-13-63.

Habota, T., McLennan, S. N., Cameron, J., Ski, C. F., Thompson, D. R., Henry, J. D., &
Rendell, P. G. (2015). Prospective memory impairment in chronic heart failure.
Journal of International Neuropsychological Society, 21, 183-192. doi:

10.1017/S1355617715000119

Habota, T., McLennan, S. N., Cameron, J., Ski, C., F., Thompson, D. R., & Rendell, P.
G. (2015). An investigation of emotion recognition and theory of mind in people
with chronic heart failure. PLoS ONE, 10, e0141607.

doi:10.1371/journal.pone.0141607



Protocol Paper

Title: Prospective memory and chronic heart failure: Study protocol

Status: Published in BMC Cardiovascular Disorders

Statement of Contribution of Others:

| acknowledge that my contribution to the above paper is 50%.

..................................................... Tina Habota

| acknowledge that my contribution to the above paper is 15%.
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| acknowledge that my contribution to the above paper is 5%.

..................................... Professor David R Thompson

| acknowledge that my contribution to the above paper is 15%.

..................................................... Professor Peter G Rendell



Study 1

Title: Prospective memory impairment in chronic heart failure

Status: Published in Journal of the International Neuropsychological Society

Statement of Contribution of Others:

| acknowledge that my contribution to the above paper is 50%.

..................................................... Tina Habota

| acknowledge that my contribution to the above paper is 10%.

............... / cerreeriesrennnnneneeneeenns. DF SKye N McLennan

| acknowledge that my contribution to the above paper is 5%.
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| acknowledge that my contribution to the above paper is 5%.

% Association Professor Chantal F Ski

| acknowledge that my contribution to the above paper is 5%.

..................................... Professor David R Thompson

| acknowledge that my contribution to the above paper is 20%.

............. Professor Peter G Rendell
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Study 3

Title: An investigation into emotion recognition and theory of mind in people with

chronic heart failure

Status: Published in PLoS ONE

Statement of Contribution of Others:

| acknowledge that my contribution to the above paper is 55%.
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| acknowledge that my contribution to the above paper is 5%.

..................................... Professor David R Thompson

| acknowledge that my contribution to the above paper is 15%.

7 4 Z,

.................................................... Professor Peter G Rendell
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Unpublished works by the candidate

Habota, T., Cameron, J., Ski, C. F., McLennan, S. N., Rendell, P. G., & Thompson, D.
R. Manuscript submitted for publication to the Journal of Cardiovascular

Nursing.
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Study 2

Title: An investigation into the relationship between prospective memory and chronic

heart failure self-care

Status: Submitted for publication to the Journal of Cardiovascular Nursing

Statement of Contribution of Others:

| acknowledge that my contribution to the above paper is 55%.
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| acknowledge that my contribution to the above paper is 5%.

..................................................... Professor Peter G Rendell

| acknowledge that my contribution to the above paper is 10%.

..................................... Professor David R Thompson
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Appendix A.2 List of Peer-reviewed Conference Presentations

National and International conference abstracts presentations by the candidate

relating to the Thesis

Habota, T., McLennan, S. N., Cameron, J., Ski, C. F., Thompson, D. R., Rendell, P. G.
(May 2014). Prospective memory impairment in chronic heart failure patients.
Oral presentation at the 4th International Conference on Prospective Memory,

Naples, Italy.

Habota, T., Cameron, J., McLennan, S. N., Ski, C. F., Thompson, D. R., Rendell, P. G.
(May 2014). Prospective memory in chronic heart failure. Oral presentation at the

World Congress of Cardiology, Melbourne, Australia.

Habota, T., Cameron, J., McLennan, S. N., Ski, C. F., Thompson, D. R., Rendell, P. G.
(August 2014). Prospective memory ability in patients with chronic heart failure.
Poster presentation at St Vincent’s and St Andrew’s Research Week, Melbourne,

Australia.

Habota, T., Cameron, J., McLennan, S. N., Ski, C. F., Thompson, D. R., Rendell, P. G.
(October 2014). An investigation of prospective remembering in people with
chronic heart failure. Poster presentation at the Victorian Association of Cardiac

Rehabilitation, Melbourne, Australia.
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National and International conference abstract presentations by the

candidate relevant to the thesis but not forming part of it

Cameron, J., Habota, T., Ski, C. F., McLennan, S. N., Rendell, P. G., Thompson, D. R.
(2014). Factors associated with medication adherence among heart failure
patients. Oral presentation at the Australian Cardiovascular Rehabilitation

Association, Sydney, Australia.

Cameron. J., Habota, T., Ski, C. F., McLennan, S. N., Rendell, P. G., & Thompson, D.
R. (2014). Preliminary evaluation of the Heart Failure Screening Tool (Heart-
FaST): Assessing for patient barriers to engagement in heart failure self-care
(abstract). Journal of Cardiac Failure, 20, S11-S12. Oral presentation at the Heart

Failure Society of America, Las Vegas, United States.
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Appendix A.3 List of University Conference Presentations and Events

Presentations by the candidate relevant to chapters of the thesis

Australian Catholic University — School of Psychology Conference

Habota, T., McLennan, S. N., Cameron, J., & Rendell, P. G. (October 2012).
Prospective memory and chronic heart failure: Study protocol investigating
everyday memory deficits and its association to CHF self-care. Oral presentation

at the 1% Inaugural School of Psychology Conference, Melbourne, Australia.

Habota, T., McLennan, S. N., Cameron, J., & Rendell, P. G. (October 2013). Chronic
heart failure and prospective remembering: Preliminary findings. Oral

presentation at the 2" School of Psychology Conference, Melbourne, Australia.

Habota, T., McLennan, S. N., Cameron, J., & Rendell, P. G. (October 2014). An
investigation of prospective memory in people with chronic heart failure. Oral

presentation at the 3" School of Psychology Conference, Melbourne, Australia.

Australian Catholic University — 3 Minute Thesis Competition
Habota, T. (July 2012). Remembering to remember. Melbourne, Australia.
Habota, T. (July 2013). Remembering to remember. Melbourne, Australia.

Habota, T. (July 2014). Remembering to remember. Melbourne, Australia.
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Appendix A.4 Additional Presentations and Events

Invited guest speaker of research relevant to chapters of the thesis

2014
Ramsay Health care, Albert Road Clinic
Professorial (Psychiatrists”) Unit Meeting

Melbourne, Australia

2015
St Vincent’s Hospital
Cardiology and Cardiac Surgeon Meeting

Melbourne, Australia
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Appendix A.5 Awards and Prizes

Prize awarded to candidate for research relevant to chapters of the thesis

Winner

2014 Allied Health and Technologist’s Affiliates Prize for best research
Prospective memory in chronic heart failure

Presented at the World Congress of Cardiology, Melbourne, Australia, May 2014

Prize awarded by the Cardiac Society of Australia and New Zealand

Winner

2014 Best Poster Award

An investigation of prospective remembering in people with chronic heart failure
Presented at the Victorian Association of Cardiac Rehabilitation State Conference,

Melbourne, Australia, October 2014
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Appendix B Ethics Approval

Appendix B.1 Eastern Health — Original (CHF group)

— 5 Amold Streat, Bax Hill
= w— Victaria 3128 Australia
PO Box 94, Box Hill 3128

easternhealth 03 s s

GREAT HEALTH AND WELLBEING Info@eastemhealth.org.au

KOM 68 333 819 017

wm‘.eastemhealtn_urg.au
Human Research Ethics Committee - Scientific and Ethical Review

Ethical Approval - Granted

Commencement of Research at Eastern Health
has bezn authorised

12 December 2011 Eastern Haalth Research and
Ethics Committes
. Ph: 03 9805 3308
Dr Jan Cameron Fa: 03 0004 OE10
Cardiovascular Research Centre Email:
WECCI Building ethicsi@eastemhealth.orn.au
Locked Bag 4115 Website:
g weew EEsternhealth.org.awiethics

Fitzroy MDC Vic 3065
Dear Dr Cameron

LR39/1112 Evaluation of an assessment tool to guide heart failure support

Principal Investigator: Dr Jan Cameron

Associate Investigators: A/Prof Chantal Ski, Prof David Thompson & Dr Gary Gordon

Other approved personnel (Eastern Health contacts): Mr Andrew Nixon, Ms Louise Roberts & Ms Janice Beale
Eastern Health sites: Box Hill, Maroondah & Angliss Hospitals

Thank you for the submission of the above project for review. Project has been reviewed by the Eastern Health
Research and Ethics Committee. The project i1s considered of negligible rnisk in accordance with definitions
given in the Mational Statement (2007). &ll queries have now been addressed and the project is accordingly
APPROVED.

Documents submitted for review:
» Module 1 Application Form version 3 - Revised sections 1.3, 1.8,1 .9, 1.11, 1.14b and 1.20c
o Project Proposal version 1 dated May 2011
Participant Information and Consent Form Version 2 dated 12 Nowvember 2011
Clinical Data Form version 1 dated 14 June 2011
Chronic Heart Failure Self-Care version 2 25 Movember 2011
Self-efficacy to manage CHF version 1 dated 20 October 2011
Self-Care of Heart Failure Index version dated 2010
Your Health and Well-Being SF-12 version 2 dated 1994
Medication Adherence version 1 dated 20 October 2011
Cumiculum Vitae - Janette Cameron
Curriculum Vitae — Chantal Fraser Ski
Cumiculum Vitae - David Robert Thempson
Confidentiality Agreement - Jan Camercon signed dated 11 November 2011
Response to Ethics queries dated 28 Movember 2011
Response to Ethics gueries dated 09 December 2011

NYO2-03&currentiEthics - Eastern Health\All Correspondance\LOW NEGLIGIBLE RISK PROJECTS\ 1] - Junl2\LRFO-T1112\LR39-1112
Carrespondence from EH\LR39-1112 FAnal Approval 120ecll.doc

@ 8 & @ & 8 & 8 8 8 8 @

L]

Page I of 2
Members of Egsierm Heaith
Birgless Hospital Bain Hill Hospital Healeslle & District Manodnzal Hesaital Peter lames Ceatse Wantima Heakh Yaira Ransges Heatth Tarea Valkey
Tl [03) 5764 G111 Tel (03] 896 3333 Hospital Tel [03] FETL 3333 Tel [03) %EE1 LBSS Tl (0E) 3965 1200 Tel (03 5091 5588 Communiy Health Service

Tel [03] H5E2 4300 Ted 1300 130 381
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5 Amold Street, Bax Hill
Victoria 3128 Australia
PO Bow 94, Box Hill 3128

easternhealth o

GREAT HEALTH AND WELLBEING Info@erstemhealth.ord.au

&AM 68 373 BL9 017

||

www.eastemhealth.org.au

IMPORTANT: 4 final progress report should be submitted on project completion. If the project continues
beyond 12 maonths an annual progress report should be submitted in December 2012, Continuing approval is
subject to the submission of satisfactory progress reports. Progress report template can be downloaded from
our web-page: http:/fwww.eastemhealth.org.au/research/ ethics/proaressreports.aspx

Flease quote our reference number LR39/1112 in all future correspondence,

Yours sincerely

[ A )
I ) 'l
A dﬂ’

Ms Lai Wan Reid
Manager
(Signed on behalf of the Eastern Health Research and Ethics Committee)

Copy to:

» Prof Chantal Ski
Prof David Thompson
Dr Gary Gordon
Mr Andrew Nixon
Ms Louise Roberts
Ms Janice Beale

Confidentiali Privacy & Research

Research data stored on personal computers, USBs and other portable electronic devices must not be
identifiable. Mo patients” names or UR numbers must be stored on these devices.

Electronic storage dewvices must be password protected or encrypted.

The conduct of research must be compliant with the conditions of ethics approval and Eastermn Health paolicies.

Publications

Whilst the Eastern Health Research and Ethics Committee 1s an independent committee, the committes and
Eastern Health management encourage the publication of the results of research in a discipline appropriate

manner. Publications provide evidence of the contribution that participants, researchers and funding sources
make.

It is very important that the role of Eastern Health is acknowledged in publications.

N:\O02-03&current|\Ethics - Eastern Health\All Correspondence\LOW _NEGLIGIBLE RISK PROJECTS\JwIl - Junl2\LR39-1112\LR39-1112
Correspondence from EH\LR39-1112 Final Approval 120ecll.doc

Page 2 of 2
Members of Ezstern Health
Argliss Hospital Buu Hill Hospital Healesville & District Hesgital  Peter lames Ceatee Wantima Health fama Rasges Health  Yama Valley
Tl [03) 3764 BL1L Tel |03) 2895 3333 Huspital Tel (03] 3571 3333 Tel (03] SEEL 1832 Tl (003 3955 1200 Tel (03 5091 S288 Cammunity Health Service

Tel 03] B5E2 3300 Tel 1300 130 381
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Appendix B.2 Eastern Health — Modification (CHF group)

— 5 Arnokd Street, Box Hil
Victoria 3128 Australia
PO Box 94, Box HIl 3128

easternhealth (00 o0

GREAT HEALTH AND WELLBEING Infopeastzmheelth.ong. v

AEM BB 223 B15 017

weanw.eastemhealth.ong.au

7 February 2012 Eastern Health Ressarch and
Ethics Committee
Ph: 03 2805 3308
Dr Jan Cameran Fax 039024 0610
Cardiovascular Research Centre Email:
i, eth
VECCI Building Webor o roainom
Locked Bag 4115 waww.eastemhealth.org.aw'sthics

Fitzroy MDC Vic 3065
Dear Dr Cameron

LR39/1112 Evzluation of an assessment tool to guide heart failure support

Principal Investigator: D Jan Cameron

Associate Investigators: A/Prof Chantal Ski, Prof David Thompson & Dr Gary Gordon

Other approved personnel (Eastern Health contacts): Mr Andrew Nixon, Ms Louise Roberts & Ms
Janice Beale

Eastern Hegilth sites: Box Hill, Marcondah & Angliss Hospitals

The following documents have been reviewed and approved by the Sub-Committee at its meseting
on 6 February 2012.

« Request for Approval of Amendment Form dated 05 January 2012
o Change of Research Personnel Form - Prof Peter Rendell, Kerry Rhodes & Ms Tina

Habota

*  Declarations signed dated 05 January 2012
Curriculum Vitae — Tina Hobota
Curriculum Vitae — Peter Rendell
Curriculum Vitae — Kerry Rhodes
Module One version 4
Participant Information and Consent Form version 3 dated 05 January 2012
Appendix 1 — Cognitive Screen Tests dated 05 January 2012

»  Addenbroke’s Cognitive Examination — ACE-R version A dated May 2004
National Adult Reading Test (MART) version undated
Hospital Anxiety and Depression Scale (HADS) version dated 1983
Trzil Marking Test version undated
Example of The Hayling Sentence Completion Test version undated
Example of Ekman’s Picture of Facial Affect version undated
Example of Baron-Cohen's Eyes Test version undatad
Auditory Verbal Learning Test (AVLT) version undated
Screen shot of Virtual Week (Computer Test) version undated

LT R T

N:\02-03&current | Ethics - Eastern Health\All Correspondence\LOW NEGIIGIBLE RISK PROJECTS Uuf1] - Junl2\LR39-1112\IR39-1112

Correspondence from EH\LR39-1112 Amendment 7Febl2 doc
Page 1 of 2
Members of Easiemn Heakih
Arglies Hospital Bow Hill Mosphtad & Digtict Hospitasl  Peter lames Caentre  Wamtima Heaith Yama Rarges Meath  Yarra valley
Tel (030 9764 6101 Tel {0 9895 X133 Hesgltal Tl 400 9AT1 3333 Tel (0)) D881 1888 Ted (03] 29586 1204 Tel {0k 9091 5838 Cammunity Haalth Service

Tal {135 5962 4300 Tal 1300 130 381
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e 5 Arnokd Street, Box Hill
— Victoria 3128 Australia
PO Box 94, Box Hill 3128

easternhealth ] 09 o032

GREAT HEALTH AND WELLBEING Infodbeastzmhestth,org.6u

ABM 68 223 B1% 017

www.easternhealth.org.au
»  Judgment belief version undated
+ Email from Dr Jan Cameron dated 10 January 2012
o Confidentiality Agreement - Tina Hobota signed dated 03 January 2012.

The committee also commends the presentation of this submission.

IMPORTANT: A final progress report should be submitted on project complation. If the project
continues beyeond 12 months an annual progress report should be submitted in December 2012.
Continuing approval is subject to the submission of satisfactory progress reports. Progress report
template can be downloaded from our web-page:
http://www.easternhealth.org.au/research/ethics/progressreports.aspx

Yours sincerely

Gavin Davies
Administrative Assistant
Eastern Health Research and Ethics

N:\02-03&current | Ethics - Eastern Health\All Correspondence\LOW_NEGIIGIBLE RISK PROJECTS Uil - Junl2\R39-1112\LR39-1112

Correspondence from EH\LR39-1112 Amendment 7Febl2.doc
Page 2 of 2
Mambers of Easiam Heatih
Ainglies Hospital Bow Hill Heapltal 1 il & Distict M. dzh Hospital Pertesr James Candre Wantima Health ‘farra Ranges Health Yarra Valley
Tel |0 9764 6111 Tel 0] 3805 313 Hosplial Teal 00X 9871 133 Tl (50X O8E1 18BE Tel (03] 93586 12040 Tel {03 9001 BSiA Community Haalth Servicn

Tal {03} 962 4300 Tal 1300 130 381
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Appendix B.3 ACU - Modification (Control group)

= H g a = - V200708 69 Extension approved 2014 - Message (Plain Text) (Read-Only)
File Message Adobe PDF
X - 3% =Y Rules v =] v
@y 1gnore f B \kJ . % Bl Meeting | | Research [gh To Manager 1% [ Rules ﬂu = Mark Unread 3_5
N ¢ - [ Team E-mail « Done L .';W_l OneNote . Categorize =
- Delete Repl Reply Forward B - Move Assign Translat
& Junk B ATIY ajkioze [~ Reply & Delete 7 Create New - - [:] Adtions ~ po|icgyv ¥ Follow Up - -
Delete Respond Quick Steps Fl Move Tags El

@ Extra line breaks in this message were removed.

From: Kylie Pashley

To: Peter Rendell

Co Kylie Pashley

Subject: V200708 69 Extension approved 2014
Dear Peter Gregory,

Ethics Register Number : V200708 69
Project Title : Everyday Cognition in Older Adulthood Data Collection Date Extended : 31/12/2014

Thank you for returning the Ethics Progress Report for your project.

The Deputy Chair of the Human Research Ethics Committee has approved your request to extend the period of data collection. The new expiry da’
the 31/12/2014 .

We wish you well in this ongoing project.

Kind regards,
Ms Kylie Pashley

Ethics Officer | Research Services
Office of the Deputy Vice Chancellor (Research) Australian Catholic University PO Box 456, Virginia, QLD, 4014
T: 07 36237429 F: 07 36237328

THIS IS AN AUTOMATICALLY GENERATED RESEARCHMASTER EMAIL
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Appendix C Participant Recruitment

Appendix C.4 Eastern Health Information Letter and Consent (CHF group)

és:laaLe|*!"1healtl_i AC U

GREAT H

PATIENT PARTICIPANT INFORMATION AND CONSENT FORM
VERSION: 3

PROTOCOL NUMBER: LR33/1112
NAME OF PARTICIPANT:

UR NUMBER:

FULL PROJECT TITLE: Evaluation of an assessment tool to guide heart failure suppart
NAME/S OF INVESTIGATOR/S:

Principal Researcher: Drlan Cameran, CvRC/ACU Melbourne

Associate Researchers: A/Prof Chantal Ski, Prof David Thompson, Or Gary Gardon,
Prof Peter Rendell, Ms Tina Habota, Ms Mollie Flood

1. Introduction

You have beeninvited to take partin a research invalving Chronic Heart Failure [CHF}
patients. We have obtained your name from the ward-list at Eastern Health ar fram your
heart failure nurse. The aim of the research is to evaluate a clinical screening tool that
assesses patient self-care ability to guide the level of heart failure support required by
each patient. The assessmenttool will be used by the CHF nurses in guiding their level of
invalvement and educational strategies directed at promoting self-carein CHF patients.
Three maonths into the study, we shall invite participants to completean assessment of
theirmental processes (cognition) to determine ifthis aspect is related to the health
outcomesto be measured.

This ParticipantInfarmation and Consent Farm provide details ofthe research project and
explainwhat isinvolved to help you decide if you want to take part.

Please read this information carefully.

Participation in this research is valuntary. If you don'twish to take part, you don'thave
ta.

If you decide youwant to take partinthe research project, you may be asked to signthe
consentsection. By signing it you are telling us that you:

understand what you have read:

consenttotake partin the research project;

consentto be invalvedin the procedures described:

fonsent tothe use of your personal and health infarmation as described.

You will be given a copy of this ParticipantInformation and Consent Farm to keep.

ParticipantInformation & Consent Form [clean copy) - Version 5, 06/0 )
Page 1 of &



2. What is the purpose of this research project?
Background:

When living with a chronic health condition, self-care behaviours are considered an
essential aspect of promoting and maintaining good health. Monetheless, it has been
identified that many individuals with CHF do not carry out effective patient self-care and
thiz has significant individual, clinical, and economic consequences. Ta suppart patients
and theirfamilies learn and adopt patient self-care skills and behaviours two key
strategies are recommended: 1) provision of comprehensive patient education and 2}
patient monitoring in the form of home visits or telephone follow-up. Despite this
support, it remains difficult for many patients with CHF to develop sufficient knowledge
and skills to adequately undertake patientself-care. Previous research by Or Cameran
has identified three factors essential for patients to learn CHF self-care skills and
behaviours: physical, emational and cognitive functioning.It has been recognised that
patients with CHF often have subtle impairments in mental processing ability that are
unrecognised by health professionals. These impairments do not impact on an individuals
ability to care for themselves.on a daily basis but can cause memory problems, such as
following medication regimens. Ultimately, impairments in mental processing ar cognitive
functioning increase the riskfor unfavourable health outcomes that can increase the risk
of being readmitted to hospital.

This study will expand upon [ir Cameron's previous findings by: 1} evaluating a CHF self-
care screening tool that will provide clinicians with a measure (low, medium, high) of
self-care ability for each of the three factors and 2} further examining the relationship
between mental processing (cognitive functioning) and patient self-care. The screening
taol will alsa provide quidance far the level of nursing involvement and educational
strate'gies t-:-c|:lr-:-m-:-te CHF patient self-care. The current research has been funded by a
Murse's Board of Victaria Legacy Limited grant.

Aims:

The aim of this study is to: 1} evaluate the clinical application ofthe CHF self-care
assessmenttool and 2) examine the relationship between cognitive functioning and
health outcomes, including patient self-care. The research will be conducted at the
Eastern Health sites that conduct a CHF management program [Box Hill, Maroondah and
Angliss hospitals). Recruitment to the study will be conducted overa 16 month period. A
research associate from Eastern Health's Cardiology Research Department will recruit
approximately 240 patients from the three CHF management programs within Eastarn
HARP.

3. What does participation in this research project involve?
Procedures

A research associatewill collect information about you from your medical recards and in
person. Data callected will include demographic characteristics, medications, current
diagnosis, medical history, your use of mobile infarmation technaology (i-phone arsimilar)
and how independently you perform activities such as shopping. At thistime, you may
also be asked to complete some questionnaires that assess; 1} your knowledge of CHF
self-care skills, 2} medication adherence, 2} your quality of life, and 4) your confidence in
managing this chronic condition. It is anticipated that this will take 30-40 minutes of your
time.

Participants from all three groups will be asked to complete the self-care screening tool.
However, only two out of the three CHF management programs will be randomly
allocated to follow the nursing guidelines recommended on the self-care screening toal.
Accordingly, you may or may not be in the CHF management program allocated to
implement changes to the nursing care you would normally receive. Vou will nat be able
to choose your group allocation. Those in the study group, who are not allocated to
receive the new approach to developing a nursing care plan, will receive the standard
care given by CHF nurses inthis program. No individual's care will be compromised by

Participant Information & Consent Farm (clean copy) - Version 3 06,/04/2013
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beingin one study group or another.

The self-care screening tool will be administered by the CHF nurse ar research associate,
during theirvisitwith you andwill take about 10 minutes of your time to complete. If
there are any questions that make you feel uncomfortable, you do not need to answer
them. Information gathered from this assessmentwill be used in planning your follow-up
care within the CHF management program over the following three months.

All participants will have a number of questionnaires posted to them at three and six
manths following recruitment inta this study. The questionnaires will assess; 1) your
knowledge of CHF self-care skills, 2} medication adherence, 3} your quality of life, 4}
your confidence in managing this chronic condition and 3} unscheduled contacts with
wour doctors or hospital admissions. It is anticipated that completing these
questionnaires will take 30-40 minutes of your time. & self-addressed reply paid envelope
will be supplied so that you can return the questionnaires.Inthe event the
questiannaires have not been received within a two week time-frame, the research
associate will contact youto ask if you want to continue in the study. If you agreeto
continue inthe study, the research associate will discuss an appropriate time inwhich to
complete the questionnaires.

Participants may be invited to take partin aninterviewwith the psychologist, Ms Habota
(PhD student).If vou agree, we will ask you and a person yvou nominate [i.e., family
memberar close friend) to complete a questionnaire telling us about vour ability to
rememberto perform skills related to daily functioning. The nominee will not be informed
of any of your responses, and you will not be informed of any of theirresponses.
Additionally, we will ask you aboutyour ability to rememberto perform tasks specificto
heart failure self-care; this information will be obtained through a discussion with the
psychologist.It is anticipated that this interview will take approximately 60 minutes to
complete. Participants may also be invited to undergo an assessment oftheir mental
processing abilities at the three month time point. If you agree to this assessment it will
be conducted at a mutually convenient lacation and time by the psychalagist or
Psychalogy Honours student, Ms Mallie Flood. The assessment will take 60-30 minutes tao
complete and will include a number of shaort tasks that assess cognitive and ematian
processing abilities. These measures have been used successfully and without problems
and undue stress in previous research. Some of the assessments conducted by Ms
Habota and Ms Flood will need to be audio taped.

Data about any hospitalisations vou encounter during the period ofthe study and for &6
maonths after will be sourced from a database belonging to the Victorian Department of
Health.This data will be returned to the researcherinsuch a mannerthat persanal
identifying information has been removed. This is done to ensure the research conforms
to the protection of your privacy and anly information related to the studyis sourced.

All information collected will be entered into an electronic database forthe purposes of
this study and possiblyin future, related research directed at enhancing CHF self-care
and improving health outcomes. Consentis being sought for staring information in an
electronic database that may be used for any future, related research. Appropriate ethics
approval will be obtained far any future, related research projects.

If vou have particular cultural considerations youwish te have takeninto consideration
please inform the researcher of the study.

You will not be paid for your participation in this research.

4. What are the possible benefits?

We cannot guarantee or promise that vouwill receive any direct benefits from this
project; however possible benefits may include improvements in yourunderstanding of
patient self-care behaviours that are relevant ta CHF. The screening taol may benefit
nurse clinicians enabling them to establish the level of support and education you require
in learn CHF self-care skills. The assessment of mental pracessing will assistin
establishingwhetherar not memory problems are apparent in patients with CHF and if
they exist, whether or not they predict health outcomes, including patient self-care.

Darticinamt TnEarmatinn & Concant Farm



Information gathered from this study will be used to inform future studies directed at
assisting heart failure patients in performing specific heart failure self-care behaviours.

5. Whiat are the possible risks?
There are no expected risks from participation in this research.

The only difference between groups is the use of the screening tool to guide the level of
nursing invalvement in assisting you to learn CHF self-care skills. Each group will receive
nursing care thatis considered standard within the Eastern HARP program. Therefore
there is no benefit or disadvantage forbeing in one group or anaother.

If you become upset or distressed as a result of your participation in the research, the
researcherwill contactyourheartfailure nurse who can arrange counselling orather

appropriate support foryou. Any counselling or support will be provided by staffwho are.
not members of the research team.

6. Do I have to take part in this research project?

Participationin any research project is voluntary. If you do not wish to take part, you do
nat have to. If you decide to take part and change your mind later, you are free to
withdraw from the project at a laterstage. If you decide to withdraw, please notify a
member of the research team.

If you decide to withdraw from the project, the researchers would like to keep the
persanal and/aor health information about you that has been collected. This is ta help
them make sure that the results of the research can be measured properly. If you do not
want them to do this, you musttell them before you withdraw from the research project.

Wourdecisionwhetherto take partor not, or to take part and then withdraw, will not
affect your relationship with those treating you.

7. How will I be informed of the final results of this research project?

The results of this wark will be disseminated internally to Eastern Health's Research
Metwork and to the wider health professional and research community via reports,
articles and conference presentations. Only aggregate datawill be presented, no
infarmation that identifies individuals will be produced. Upon written request, results of
the completed study can be made available to you. Please address correspondence to Dr
Jan Cameraon, CvRC, Locked Bag 4115, Eitzray MDC 2065,

3. What will happen to information about me?

Any information obtained in connectionwith this research project that can identify you
will be treated as confidential and securely stored. The information may be used in
future, related research as described in Section 2 above. Your informationwill anly be
disclosed with yvour permission, except as required by law. The research team and those
employed inthe position ofresearch associates forthe purposes of the conduct of this
research, are the only personnelwho will have access to the information. The nature of
the accesswill be in the form of data collection, data analyses and interpretation of
findings.

All information will be stored eitherwithin the Cardiology Research Department ar atthe
Cardiovascular Research Centre (C¥RC) in a locked cupboard in a security protected
office which is accessed only by research team members.In any publication ar
presentation, information will be provided in such away thatyou cannot be identified,
exceptwith vour expressed permission.

As per Eastern Health research policy, all participant data will be kept far a minimum of 3
- 7 years from publication or completion ofthe project. A5 data may be used for future
research all data will be kept indefinitely.

i
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g, Can I access research information kept about me?

In accordance with relevant Australian and/or Victorian privacy and other relevant laws,
you have the right to access the information collected and stored by the researchers
aboutyou, Please contact one ofthe researchers named atthe end of this dacument if
you would like to access your information. In addition, in accordance with regulatory
guidelines, once data collection has finished, identifying infarmation will be removed and
data stared in a databank.

You must be aware that the infarmation collected about you may at same point not be
able to be identified ance the identifying information has been removed. Access to
infarmation about you afterthis pointwill not be possible.

10.  Is this research project approved?

The ethical aspects of this research project have been approved by the Human Research
Ethics Committee of Eastern Health and the Australian Cathalic University.

This project will be carried out according to the Mational Stacement on Ethical Conduct in
Human Research [2007) produced by the National Health and Medical Research Council
of Australia. This statement has been developed to protect the interests of people whao
agree to participate in human research studies.

11. Who can I contact?

The personyou may need to contactwill depend onthe nature of your query. Therefore,
please not the fallowing:

If vou want furtherinformation concerning this project orifyou have any problemswhich
may be related to your involvement in the project (for example feeling distressed}, you
can contactthe principal researcher Orlan Cameron an 9953 2638,

12. Complaints

If you have any complaints about any aspect ofthe study arthe way inwhich it is being
conducted you may forward the complaint to the Chairperson of the Human Research
Ethics Committee through the Eastern Health Research and Ethics Office Telephone:
5835 3398, Youwill need to state the name of the personwho is noted above as
principal investigator.

i

Participant Infarmation & Consent Farm (clean copy) - Version
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13, Consent

I have read, or have had this document read to me in a language thatI understand, and
I understandthe purposes, procedures and risks of this research project as described
within it.

I have had an apportunityto ask questions andI am satisfied with the answers I have
received.

I freely agree to participate in this research project as described, realising that I can
withdraw my consent at any time without adverse consequences.

I agree that research data collected for the study may be published or may be provided
to other researchers in a form that does not identify me in any way.

I understand thatI will be given a signed copy of this document to keep.

Participant's name (printed)

Signature Date

Declaration by researcher®:1 have given a verbal explanation ofthe research project, its
procedures and risks andI believe thatthe participant has understood that explanation.

Researcher's name [printed) e

Signature Date

Note: All parties signing the consent section must date their own signature.

Participant Infarmation & Consent Farm [clean copy) - Version 5 i
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Appendix C.5 ACU Information Letter (Control group)

CognitioncEmotion

TITLE OF PROJECT: Everyday Cognition in Older Adulthood

PRINCIPAL SUPERVISOR: Prof Peter Rendell

CO-5UPERVISOR: Dr Skye McLennan

STUDENT RESEARCHER: Tins Habots

COANVESTIGATORS: Assgc ProfJulie Henry (University of Queensland), Prof Matthias Kliegel
[University of Geneva), Dr Mareike Allgassen (Radboud University), & Prof Louise
Phillips (Aberdeen University), Dr.Jan Cameron (Australian Catholic University)

COURSE: Master of Clinical Psychology / Doctorof Philosophy

INFORMATION LETTER TO PARTICIPANT 3
Dear Participant,

“You are invited to take partin a research projectinvestigating prospective memaory, which refers to
remembering to do things inthe future. This type of memory is important for everyday tasks such
as keeping appointments and remembering to take medication or returning library boaks.

The project is part of ongoing research by Professor Peter Rendell (School of Psychology,
Australian Catholic University), with Assoc Prof, Julie Henry, Prof. Matthias Kliegel, Dr Mareike
Allgassen, and Prof Louise Phillips, funded by an Australian Research Council (ARC) discavery
grant. This ongoing researchis investigating prospective memory. This specific project is being
conducted by Ms Tina Habota for her Doctor of Philosophy thesis at the Australian Catholic
University, in collaboration with Dr Jan Cameran.

This projectinvolves adults (55+years)who have no history of neurological disorders, no history
of Chronic Heart Failure, and who have not had recent treatment (past 3 months) for
cardiovascular problems. Participants will be asked to complete an individual testing session of
approximately 2-3 hours. Thetesting sessionwill be at a mutually convenienttime and place which
can include the participant’s own home. During the session, there will be a variety oftasks and
opportunities for breaks. Participants will be reimbursed up to 230 for their involvement in this
study.

We willask youto complete several shorttasks, such as word solving puzzles and memaory tests,
in addition to a longer computerised task. Some of the shorter tasks require verbal responses
which may be audio taped to ensure accuracy of scoring. Paricipants will be asked to complete
oneoftwo longer computertasks. Thefirstis a board game version of goingthrough the day with
decisions to make andthings to rememberto do. As you move around the board, youwill be given
options for daily activities, and you will be required to indicate your choice of one activity. In
addition, you are given things to remember to do as you move around the board.




CognitioncEmotion @ gﬁac | 1

ALUSTRALLAN CATHOLIC UMNIVERSIT

We are also interested in learning more about how you personally have been feeling lately, so we
will ask youto completeashort measure that ask youto rate your mood and feelings over the last
week. There will be a few background questions about age, gender, years of education, general
health, and health related to cardiovascular disorders and risk. Finally, we will ask a few questions
about your ability to perform daily self-care activities within the home (i.e., laundry, handling
finances}, and in outdoor environments (i.e., shopping, transportation).

Participation in this research project is voluntary. You are free to withdraw from the study at any
stage without giving any reason. Confidentiality will be maintained during the study and in any
repart. All participants will be given a code and names will not be retained with the data. The
students will be reporting the findings in a thesis and we plan to also report the findings ata
conference and/or in a scientific journal. It is emphasized that individual participants will not be
able to be identified in any report of the study, as only aggregate data will be reported.

Any questions regarding this project can be directed to the staff supervisor. Professaor Peter
Rendell in the School of Psychaology, St Patrick’s Campus (Australian Catholic University, 115
Victoria Parade, Fiteroy 3065, phoneg 03 5853 3128).

TheHuman Research Ethics Committee at Australian Catholic University has approvedthis study.
Inthe eventthat you haveany complaint or concern about the way you have been treated during
the study, or if you have any query that the Student Researcher and Staff Supervisor have not
been able to satisfy, you may write to:

Chair, Human Research Ethics Committee

Clo Research Services, Australian Catholic University, Locked Bag 4115,
FITZROY, VIC. 3085 Tel: 03 9953 3157  Fax: 03 8953 33156

Any complaintwill betreated in confidence and investigated fully and any participant lodging such
a complaintwill be informed ofthe outcome.

If you are willingto participate pleasesigntheattached informed consentforms. “ou should sign
both copies oftheconsent form and keep one copy for your records and return the other copy to
the staff supervisor. Your support for the research project will be most appreciated.

Yours Sincerely

Principal Supervisor Cao-Supervisor Student Researcher
Prof. Peter Rendell Dr Skye McLennan Tina Habota

Cao Investigators:
Assoc Prof Julie Henry Prof Matthias Kliegel Or Marsike Allgassen Prof Louise Phillips

Dir Jan Cameron
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Appendix C.6 ACU Consent Form (Control group)

CognitipncEmotion

TITLE OF PROJECT: Everyday Cognition in Older Adulthood |
FPRINCIPAL SUPERWVISOR: Prof Peter Rendell
CO-5UPERVISOR: Dr Skye McLennan

STUDENT RESEARCHER: Tins Habota

CO-INVESTIGATORS: Assoc Prof Julie Henry (University of Queensland), Prof Matthias Kliegel
[University of Geneva), Dr Mareike Allgassen (Dresden University), & Prof Louise
Phillips (Aberdeen University), Dr.Jan Cameron (Australian Catholic University)

COURSE: Master of Clinical Psychology / Doctorof Philosophy

INFORMED COMNSENT FORM
Copy for Participant to Keep

.. [the participant) have read and understood the
information in the Ieﬂer |n1.-'|t|ng partlclpatmn in thls research project, and any questions | have
asked have been answered to my satisfaction. | agreeto participatein the activities as outlined in
the information|etter that involves completinga single testing session of two to three houwrs. This
session will comprise ofundertaking several short backgroundtests, playing a computeris ed board
game and answering some background questions. | also agree for my responses to some of the
background tests to be recorded on avdiotape.

| agree to participate in this activity, realising that | can withdraw at any time. If | am an ACU
student, | understand that withdrawal will in no way affect my ACU studies. | agree that research
data collected forthe study may be published or provided to other researchers in a form that does
not identify me in any way. | am over 18 years of age.

MName of participant: ... e e oL DlOCK [EtErS)

Signature: .o DATE

Student Researcher: Tina Habota Principal Supernvisor: Prof, Peter Rendell
Signature e Signature ...

Australlan Catholc University Limilted
Mzlbourne



Appendix C.7 Recruitment Poster (Control group)

PARTICIPANTS
WANTED
[

Would you like to be part of o
study examining everyday
memory?

The testing invoelves a single session!

o Core testing [1.5 hows)

o Additienal testing {dedde onthe doy if you
would e fo complete odditicnol octivities).
witias indud.

Ms Tina Hoboto o Computensed boord gome
P=ydvologist
f Clinical Psydhology | PhDstodent

CONTACT

o Piclure bosed ocivities

You will recaiva o small poyment to comparsota you for your
Professor Pefer Rendell tima.
Primary Reseqrdh Superisor

Mob: 0411 487 074

Dr Skye Mclennon -
Secondary Reseanh Supervisor ELIGIBILITY
55+ vears old
Male ond Femaole porfidponts needed

Mo history of Chronic He-art Foilere
Mo recent treatment for cordicvosoulor problems
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Appendix D Experimental Materials

Appendix D.1 Demographic and Clinical Questionnaire (CHF group)

1965263501 |

OACU

ALETRALLAM CATHOLIC LIMIVERSITY

Clinical and Demographics Details Collected

ScreeningDate:l | |||"| | |||"| | | | | Enrolmenthlumhenlj:lj:l:lj

Tao fill out this form, use crosses where applicable. Do not use ticks.

Demographics

Q1. Gender |:| Male D Female
Q2. Age: Dj
03. Date orgint: [T/ [T/ [T T ]

Q4. Country of birth:

Q5. Is English the 1st language? [] Yes [OMo  if no how many years speaking English D:l yTs

Q6. Marital [ single [ MamiedDefacts  [] DivorcediSepamated [ Widowed

Social Situation

Q7. Do you currently live with anyone? [JYes [ me

Qf. Do you have someone you can confide in? [Jes [ He

@9, How would you rate the quality of the support you receive? [ Feor [ Satisfactery [] Good [ Very good

210, Years of education El:l ¥IsS

Q111. Highest level of education achieved [please select one)
[ Mo Fomal Schooling [ Comgleted Frimary Schocl [ Some Secondary Schooling plus Technical Trade School
[] Compisted High School [ UniversityTertiary {Undergraduate) [ UniversityTertiary {Fost-graduate)

@12, Occupation

2113, Before this cardiac event, what was your employment status?

[] Employed Ful-ime [] Employed Part-Time [] Employed Casually [ Retired
[ On sickness Benefits [ Unemployed [[] Home Duties [ Student
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Cardiac Related

14,

Q1s.

Q16.

a17.

Q18.

Q19.

220,

Qz1.

Q22
Q23.

Qz4.
Q25.
Q26.
Qz27.

Q28.

Q249.

| EEEREEN

Cardiac risk factors

[] Raised cholestercl [] Hypertension [] Srmioking [[] Diabetes

[] Depression [ Famidy history [ obesity

Diabetes Mellitus: [] Mever [ typ= 1 Otpe2det  [Jope20HA [ type 2 Insulin
Smoking history:

[ Cument smoker [] Recent (stopped between 1 month and 1 year encounter)

[] Fomer (Stopped mone than 1 year before encounter) [ Mever smoked

On average, how often do you drink alcoholic beverages?

[] Mewer [] 1 or fewes aleaholic drinks per week [[] 27 driniks per week [[] Mere than 7 drinks per wesk

[ & or more drinks on occasion

Previougly history of depression and/or anxiety? [ ves e

Previous or current treatment for depression or anxiety? [ Yes [ ho
Please specify

Admission Diagnosis:

Length of time living with heart failure
Date CHF first diagnosed (month and yearifknown): [ [ |/ [ /[ T [ 1]
Length of ime with CHF:

Diagnosis for CHF >2month? [ es Qo

Heart failure type as noted in medical records [ systolic [ Diastofic  [JMixed [] Unspecified
Heart failure aetiology as noted in medical records [ ischeamic [ Monischemic [ Idoiopathic [ other:
Echocardiogram results (if available):

Date of Echocardiogram: | | | .n'r | | | .I'l | | | | |

Ejection fraction:

Heart failure treatments (beyond medical therapy)

[ Surgical therapy (CABG vahvereplacement)y Date:| | /[ [ /[ [ [ [ |

[] Percutaneous Coronary Intenvention Date:l | |||'| | |||"| | | | |

[ L-VAD or other assistant devies oate:| [ [/ T/ T T 11

[ implanted Cardiac Rhythm Device Date:l | | In' | | | In"l | | | |

[] Gther device or therapy Date:

0 oo /OO0

Type of implanted cardiac rhythm device (please select all that apply)

[ impiantatle cardio-defrillator [ Bi-ventricular pacemaker for HF

[] Pacemaker for heart rhythm problems [ Atation procedure ] Mene



Q30.

10.

12

13.

14.
15.

8.
18.

231, NYHA classification:

@32, Observations SystolicBP —  Diastolic BP

Charlson Comorbidity Questionnaire

Myocardial Infarction:
Omne or more instances of definite or probable Ml (enzyme changes)

Congestive Heart Failure:
History of exertional or parcoysmal moctumal dyspnea with symptomatic
response to dig, diuretics or after load reducers:

Peripheral Vascular Disease:
Current intermitient claudication, gangrene, acute arterial insufficiency, or

untreated thoracic or abdominal anewrysm (Scm or more) or history of arterial bypass:

Cerebrovascular Accident:
CVA with minor or no residual or transient ischemic attack (TIA):

Chronic Obstructive Pulmonary Disease:
Asthma, emphysema, chronic bronchitis, or chronic obstructive lung disease
(dyspenic at rest or with activity)

Ulcer Disease:
Peptic ulcer disease requiring treatment (including hx of bleed):

. Diabetes requiring medication (oral or insulin), not treated by dist alone

Connective tissue disease:

Systemic lupus erythematosus, polymyositis, mixed connective tissue

disease, Polymyalgia rheumatica, or maderate to severe Rheumatoid

Arthritis:

Alzheimer's Disease, or ancther form of dementia:

Chronic hepatitis or Cirrhosis without history of portal HTN or variceal bleeding

Hemiplegia:
Hemiplegia or paraplegia as a result of CVA or other condition:

Diabetes with end-organ damage: retinopathy, neurcpathy or nephropathy:

Moderate or severe renal disease (serum creatinine>3 mg%, with uremia, on
dialysis, or history of transplant:

Leukemia or polycythemia vera

Lymphoma

Cancer, other than skin cancer, leukemia, or lymphoma (Solid Tumer)
Without metastasis but first reated less than § years ago

Cirrhosis with history of portal HTN or variceal bleeding

AIDS

Cancer (Solid Tumour) with metastasis

[

[me

[we
e
[re
[Jre
[Jre
e
[re

[Qne
[Qne

L
[Ike
ne
[Ike
[
[Qne

[ ne
[se

DYE

DYE

[es

DYE
[ es

D"I"E
D"l"ﬁ
I:l\"u

[ es
[ es
D"l"ﬁ
[]es
[]es
I:l\"u
[]es

DYE

D"l"ﬁ

[ es
D?E

S0

Sore

SCoe

Sore

Sore

S0

SCone

SCoe

SCone

SCome

S0

S0

S0

S0

SCone

Sore

S0

Sore

SCone

Charlston Total Score

Comorbidity CATEGORY (Score of 1-2=1; 3-4=3; 5 or more = §)

List all other co-morbidities not identified by the Charlson Co-morbid index: (please print}
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233, Medication Assessment Date

@34, In general, would you say your health is:

[] Aspirin

[] antiplatelst

|:| Anti-coagulation

] mitrate 1

[] Hizrste 2

|:| Calcium Antagonist

] ace

[] arB2

[ Beta-blocker
Diuretic

D Aldosterone Antagonist

D Digaxin

[] anti-arrhythmic

D Antidepressant

[ ] Antiansiotytic

D Hypnofics

(] Lipid lowering 1

[ Lipid lowering 2

|:| Hypoglyceamic 1

|:| Hypoglyceamic 2

MName and dose

MName and dose

MName and dose

Mame and dose

Mame and dose

MName and dose

Mame and dose

MName and dose

MName and dose

MName and dose

Mame and dose

MName and dose

Mame and dose

Mame and dose

MName and dose

Mame and dose

MName and dose

MName and dose

MName and dose

Mame and dose

Other medications (please print)

[ Exceliert

[ Very goad [ Good [ Far

Q35, Compared to 1 year ago, how would you rate your general health now?

[] Much better than 1 year ago

[] Somewhat worse than 1 yearage || Much worse than 1 year ago

[] Someswhat btter than 1 year ago

Thank you for your time

[ About the same as 1 year ago

[ Poor
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Appendix D.2 Demographic Questionnaire (Control group)

Participant ID Number:

Demographics Questionnaire

Date:

313

1.Age: years Date of birth:
2. Gender:
] Male
] Female
3. Is English your first language: ] Yes 1 No

If not, how many years have you spoken English?

4. Country of birth:

5. Relationship status:
[J Single [1 Defacto

9. How would you describe your state of health:

a. Today?
0 excellent J very good [0 good

b. Over the last month?
[0 excellent J very good [0 good

10. Do you suffer from any of the below cardiovascular risk factors, (tick if yes):

[1 Separated/Divorced
[0 Partnered 0 Married 0 Widowed

O

O

not very good

not very good

[J  Hypertension or current antihypertensive medication (high blood pressure)

Diabetes Mellitus (Type 1 or Type 2)
Current smoker

Previous smoker

Obesity

I o B

High cholesterol or current cholesterol lowering medication

[l poor

[l poor
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11. Do you suffer from any of the below cardiovascular disease, (tick if yes):
[J  Chronic Heart Failure

Ischaemic Heart Disease (including angina or heart attack)

Peripheral Vascular Disease

Atrial Fibrillation or Irregular Heartbeat

Prior stroke

Prior transient ischaemic attack (TIA or mini-stroke)

I Iy B A |

12. Have you received any treatments for cardiovascular problems in the past 3 months? If yes, describe below:
[l No
[0 Yes, described below:

13. Are you on any current medications? If yes, please list below:
[l No
[0 Yes, describe below:

Medication name

16. How would you describe how you have been sleeping over the last few weeks?
[ excellent [J very good [0 good [J not very good [J poor



Appendix D.3

Appendix D.3.1

Cognitive Tests

ACE-R (first page only)

315

ADDENBROOKE'S COGNITIVE EXAMINATION - ACE-R

Final Revised Version B (May 2004) - Australian Version

Mame :
Date of birth :
Hospital no. :

Date of testing:........ /...
Testers name: ...

OCcupalion:. . ...
Handedness: ... e e e e
Addressograph
ORIENTATION
H H H H I [Score 0-5] z
¥ Ask:Whatisthe §Day i Date i Month L Year i Season 1]
: : : : : °
: E E“""“"“ E""“““" E............ -
¥ Ask: Which ¢ Building 3 Floor i Town f State = Country [Scare 0-5] <
: : - - : =
H H H H H -
E............ E............ E"""""" E"""""" E"""""" =
REGISTRATIOHN w
[Score 0-3] -
% Tell: T'm going to give you three words and i'd like you to repeat after me: lemon, key and ball'. :”:l o
After subject repeats, say Try to remember them because i'm going to ask you later’. Score only
the first rial (repeat 3 times if necessary). o
Register number of trials |, , ..., -
z
ATTENTION & CONCENTRATION o
[Score 0-5] =
¥ Ask the subject: ' could you take 7 away from a 1007 After the subject responds, ask him or her |:||:| =
to take away ancther 7 to a total of 5 subtractions. If subject make a mistake, carry on and {Tor the best -
check the subsequent answer (i.e. 93, 84, 77, 70, 63 -score 4) periomied task) w
Stop after five subtractions (93, 86, 73, 72, B5). | ices casssss rarsens sevaras sssnare -
¥ Ask:“could you please spell WORLD for me? Then ask him/her to spell it backwards: L
MM EARS SeeAEd BAAe ke GeAe R T ek Ea =<
MEMOCRY =-Recall
[Seore 0-3] >
¥ Ask:"Which 3 words did | ask you to repeat and remember? 1]
MEMORY - Anterograde Memory
) ) . [Score 0-7] =
»  Tell:' I'm going to give you a name and address and I'd like you to repeat after me. We'll be
doing that 3 times, so you have a chance to learn it. I'l be asking you later' |:|
Score only the third trial
- - o
U X5 O 0. O
Linda Clark S R i
509 Meadow Strest E . E
H H =
Milton T
H H
MNew South Wales IR i
ME MO R Y - Hetrograde Memory w

Name of current Prime Minister

YVYY

Name of the Premier of New South Wales
Name of the USA president ...
Name of the USA president who was assassinated inthe 1960s ...

[Score 0 -4]
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Appendix D.3.2 Verbal Fluency

Verbal Fluency Task

You will be told a letter and you must tell me as many words as you can that begin with
that letter, excluding proper nouns (e.g. people’ names, countries, towns etc), numbers,
and the same word with a different suffix (e.g. big, bigger, biggest). You can also include
swear words. You have one minute for each letter. You should try not to repeat words.
For example, if the letter is ‘N’, you could say ‘Nasty’, ‘Natural’ and ‘Night’.

Any Questions? Okay let’s begin.

Please tell me as many words as you can that begin with the letter R

Please tell me as many words as you can that begin with the letter W
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Appendix D.3.3 NART

This test is protected by copyright and could not be presented. For a copy of this test see:

Nelson, H. E. (1982). National Adult Reading Test (NART): Test Manual. Windsor: NFER.
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Appendix D.3.4 T™™T

This test is protected by copyright and could not be presented. For a copy of this test see:

Reitan, R. M. (1992). Trail Making Test: Manual for administration and scoring. Tucson,

AZ: Reitan Neuropsychology Laboratory.
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Appendix D.3.5 Digit Span

This test is protected by copyright and could not be presented. For a copy of this test see:

Wechsler, D. (2008). Wechsler Adult Intelligence Scale-Fourth Edition (WAIS-1V). San

Antonio: Pearson.
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Appendix D.3.6 Hayling Sentence Completion

This test is protected by copyright and could not be presented. For a copy of this test see:

Burgess, P. W., & Shallice, T. (1997). The Hayling and Brixton Tests. Thurston: Thames

Valley Test Co. Ltd.
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Appendix D.3.7 RAVLT

This test is protected by copyright and could not be presented. For a copy of this test see:

Rey, A. (1958). L examen clinique en psychologie. Oxford: Presses Universitaries De

France.



Appendix D.3.8 IADL

CACU

322

ALETRALIAM CATHOLIC LMIVERSITY

INSTRUMENTAL ACTIVITIES OF DAILY LIVING SCALE (IADL)

M_P Lawten & EM. Brody

To fill out this form, use crosses where applicable. Do not use ticks.

[/ EE T ]

Screening Date: |

S

A Ability to use telephone
1 [] Operates telephone on own initiative:
looks up dials mumber, etc
2 [ pials a few well-known numbers
3 [] &nswers telephone but does not dial

4 [] Does not use telephone at all

C. Food Preparation

1 [ Plans, prepares and serves adequate meals independentty

2 [ Prepares adequate meals if supplied with ingredients

3 [ Heats, serves and prepares meals or prepares meals
or prepares meals but does not maintain adequate dist

4 [] Meeds to have meals prepared and served

E. Laundry

1 [ Does personal laundry completely
2 [ Launders small items: rinses stocking, etc

3 [ Al laundry must be done by others

G. Responsibility for own medications
1 [ Is responsible for taking medication in comect dosages
at comect time
2 [ Takes responsibility if medication is prepared in advance
in separate dosage

3 [ 15 not capable of dispensing own medication

B sso704z70s

B.

D.
F.
H.

Shopping

1 [] Takes care of all shopping needs independenthy
2 [ shops independently for small purchases

3 [ Meeds to be accompanied on any shopping trip

4 [] Completely unable to shop

Housekeeping
1 [ Maintains house alone or with occasional assistance
{e.g. "heavy work domestic help")
2 [ Performs light daily tasks such as dishwashing,
bed making
3 [ Performs light daily tasks but cannot maintain
acceptable level of cleanliness
4 [] Meeds help with all home maintenance tasks
5 [] Does not participats in any housekeeping tasks
Mode of Transportation
1 |:| Travels independently on public transportation
or drives oWn car
2 [ arranges own travel via tad, but does not otherwise
use public transportation
3 [ Travels on public transportation when accompanied
by another
4 [ Travel limited to taxi or automabile with assistance
of another

g |:| Does not travel at all

Ability to Handle Finances

1 [] Manages financial matters independently (budgets,

writes checks, pay rent, bills goes to bank, collects
and keeps track of income

2 [] Manages day-to-day purchases, but nesds help with
banking, major purchases ete

31 [ incapable if handling money



Appendix D.3.9

HADS

HADS

Please read each item below and tick next to the reply which comes closest to how you
have been feeling in the past week Don't take too long over your replies, your
immediate reaction will probably be more accurate than a long thought-out response.

Name:. ...

I feel tense or “wound up®

() Most of the time

() Alot of the time

() From time to time. occastonally
{0) Not at all

I still enjoy the things I used to enjoy
{7} Definitely as nmch

(O) Not quite so nmch

() Only a litile

{0) Hardly at all

I get a sort of frightened feeling as if something
awful is about to happen

() Very definitely and quite badly

() Yes, but not too badly

() Alittle, but it doesn’t worry me

(0) Not at all

I can laugh and see the funny side of things
(0 As mmch as T always could

() Not quite so nmch now

{0} Definitely not so mmuch now

{0) Not at all

Worrying thoughts go through my mind
A great deal of the time

O Alot of the time

(0) Not too often

(0 Very Little

I feel cheerful
Never

(0 Not often

(0) Sometimes

() Most of the time

I can sit at ease and feel relaxed
(0) Definitely

(0 Usmally

() Mot often

(0 Not at all

Date:....

I feel as if I am slowed down
(0 Nearly all the time

() Very often

() Sometimes

@) Not at all

I get a sort of frightened feeling like ‘butterflies’
in the stomach

(O Notatall

(0) Occasionally

C] Quite often

() Very often

I have lost interest in my appearance
() Definitely

(O I don’t take as nmch care as [ should
(0) T may not take quite as nmch care
() I take just as nmch care as ever

I feel restless as if I have to be on the move
() Very nmch indeed

(O Quite a lot

(O Not very nmich

(0) Notatall

I look forward with enjoyment to things
() As nmch as I ever dud

(O Rather less than Tused to

() Definitely less than I used to

() Hardly at all

I get sudden feelings of panic
(0) Very offen indeed
D Quite often
Not very often
() Notat all

I can enjoy a good book or radio or television
programme

(O Often

(") Sometimes

(0) Not often

(O Very seldom

323
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Appendix D.3.10 Ekman 60 Faces (example)

For each of the following slides please select the emotion that you feel best describes

what each person is feeling

Happiness Disgust
Surprise Sadness
Anger Fear
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Appendix D.3.11 Mind in the Eyes (example)

For each set of eyes, choose which word best describes what the person in the picture is
thinking or feeling. You may feel that more than one word is applicable but please
choose just one word, the word which you consider to be most suitable. Before making
your choice, make sure that you have read all 4 words. You should try to do the task as
quickly as possible but you will not be timed. If you don't know what a word means you

can look it up in the definition handout.

jealous panicked

arrogant hateful
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Appendix D.4 Health-related Tests

Appendix D.4.1 SCHFI

_— DACU m

| | | _|'r | | | lI.l | | | | | AUSTRALLAR CATHOLIC LISWERSITY Enrolment Mumber: l:l:l:l:l:l:l

SELF-CARE OF HEART FAILURE INDEX

To fill out this form, use crosses where applicable. Do not use ticks.

Think about how you have been feeling in the last month or since we last spoke as you complete these items.

SECTION A: Mever or Sometimes Frequenty Always or
rarsfy daily
Q1. Weigh yourself? Ot 0= [k 4
Q2.  Check your ankles for swelling? 1 [ = 14
Q3. Try to avoid getting sick (2.9., flu shot, aveid ill people)? O Oz ] Os=
4, Do some physical activity ? O Oz O= (!
5. Keep doctor or nurse appointments? 1 Oz mE mE
Q6. Eat a low salt diet? 1 2z mE mE
arv. Exercise for 30 minutes? O Oz Oz Os
Q8. Forget to take one of your medicines? mE = Oz [mE!
9. Ask for low salt items when eating out or visiting others? 1 Oz (] (!
@10. Use a system (pill box, reminders) to help you 1 2 3 4
remember your medicines? 0 0 0 0
SECTION B:

Many pafients have symptoms due fo their heart failure. Trouble breathing and ankle sweling are common symptoms of
heart failure.

1. In the past month, have you had trouble breathing or ankle swelling? O M [ es

Q12.  If you had trouble breathing or ankle swelling in the past month...

Hawve not had | didl mot Mot Somewhat Cluickly Weny
these recognize it quickly quickhy quickly
How quickly did you recognise it as a )
sympiom of heart failure® [ ria o [ [z = e

Listed below are remedies that people with heart failure use_ If you have trouble breathing or ankle swelling, how likely are
you to try one of these remedies?

Mot Somewhat  Likely Very
Q13. Reduce the salt in your diet "E"; "kE"g O I'kEDh‘rd
Q14. Reduce your fluid intake O Oz O: O«
Q15. Take an extra water pill O Oz mE O«
Q16.  Call your doctor or nurse for guidance O Oz (R B
Q17. Think of a remedy you tried the last time you had trouble breathing or ankle swelling.
1 did not try Mot sure Sormewhat Sure Very
Howe that & edy helped aryihing = ==
sSure were you e rem
or did not help? DD D1 D2 |:|3 Dd
SECTION C: Mot Somewhat Very Extremely
confident confident confident confident
Q18. Keep yourself free of heart failure symptoms? =k Oz mE s
@19. [Follow the treatment advice you have been given? 1 Oz Oz s
Q20. Evaluate the importance of your symptoms mE Oz Oz O+
@21. Recognise changes in your health if they occur? (HE Oz RE =

@22. Do something that will relieve your symptoms? O Oz s 0=
@23. Evaluate how well a remedy works? O Oz s O+ H
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Appendix D.4.2 Medication Adherence Scale

SELF-EFFICACY TO MANAGE HEART FAILURE

Please indicate your level of confidence from 1 "not confident to 10 very confident, on the following 5 questions

Q1.

Q3.

Q5.

Confidence to take actions to manage your heart failure on a regular basis

Mot Very
confident Confident

01 Oz Os 4 s Os a7 Os O= o
Confidence to judge when changes indicate a need to visit your GP or Cardiologist

ot Very
confident Confident

- Oz Os O+ Os 0s ar s O 1o
Confidence to complete tasks needed to manage heart failure so as to reduce the need to see your GP
of Cardiclogist

Mok Very
confident Confident

Ot Oz Oz 4 Os= Os ar O= e Ow

Confidence to reduce the emotional distress of heat failure so it does not affect everyday life

Mot Very
confident Confident
O Oz Os mE! Os e Or Os Oe= J1wo
Confidence to do things, other than taking medications, to reduce the impact of heart failure on
everyday life

Mot Very
confident Confident

Ot Oz Oz Os4 Os s ar O= s O
MEDICATION ADHERENCE

Section A: General information

.
Q2.
Q3.

Q5.

Q.

ar.

[l Gcoeoos3els

How many prescriptions for pills do you have? I:'j Numberofprescriptions
How many pills do you need to take each day? I:D Total number of pills
How many times each day do you need to take pills I:D Total ti aday

on different time schedules?

How do you keep track of pill times?
[ Mo specific methods, just look at each medication botde
[ Use a written scheduls
[ Use an alam dlock

[ Use a gill box
[ Other (please specify)

Do you have anybody who helps make your medication schedule?

|:| Mo |:| My family members help me organise the schedule |:| Murses help me organise the schedule

|:| Phamacs=t helps me organise the schedule |:| Cther
Iz there any pill that you do not like to take?

Wiy
Which pill is it that you commonly don't take or skip?

Whiy




Section B: Knowledge

Faor each of the statemnents below, indicate how much you agree with the statement by crossing the appropriate number.

In general | believe it is important to take all of the
pills my doctor prescribes

In general | believe it is important to take all of the
pills on time

| believe that it is OK to skip my pills when | am
fesling better

| understand why | need to take pills prescribed for me
| know all the names of pills that | take everyday

| know the dose of each pill that | take every day

| know the side effects of the pills that | take
everyday. even if | do not have any side effects

Section C: Barriers

Strongly
disagres

Qo
o
o

o

Oo
o
0o

O
0t
O

11

mE
Ot
Ot

Q1. Do you ever skip taking some of your pills? [ be
If yes, how important is each of these causes of not taking pills. Please rate each reason:

1 means not important cause, and 10 means the most important cause. If you never skip your medications,

Forgetting the time of medication

‘Confusing the medication times

Mot trusting the efficacy of medications in my disease
Cost of medication

Belief that I'll be fine even though | skip one
dose of medication

Belief that my symptoms are beter

Belief that my symptoms are the same even
thowgh | skip the medication

Mot cammying my medication when | am out
Amount of pills that | need to take a day
The frequency of my medication schedule

Having no support from my family or somebody
for reminding me to take my medication

Q2. Subjective Norm

Mever

skip

Oo
o
o
Oo
o
e
o

Oo
o
o
Oo

1. Mot

Oz
0z
Oz

2

0z
0z
Oz

[es

mE
WK
HE

(K

mE
E
mE

important cause

O
11
1
(g
11
a1
11

O
1
1
01

Oz
Oz
Oz
Oz
Oz
Oz
Oz

Oz
2
=
Oz

Oz
mE
Oz
O=
s
[E
Oz

Os=
]
=
Os=

0O«
O+
HE

4

R
g
O«

O«
mE
4
O«
mE
(mE
14

4
mE
4
4

Os Os
s s

Os Os
s s
s Os
Os Os
s s
Os Os=
s Os

Os Os
s s
s [Os
Os Os

arT
ar
Or

ar

ki
07
07

O
a7
s
O
a7
ar
a7

O
ar
a7
Or

O=
mE]
s

=

Oe
e
e

cross 0 for each item.

s
12
(N
s
12
s
(N

s
e
s
s

e
mE
e
s
mE
e
ez

e
L
(HE
e

10, Very

1o
[]10
1o

1o
[]10
1o
1o

1o
[]10
[J1o
1o

Directions: For each of the statements below, indicate how much you agree with the statement by crossing the appropriate number

using the following scale.

Ny doctor thinks | should take all of my pills

My spouse or other family members think | should take all my pills

Z=nerally, |want to do what my doctor thinks | should do

Generally, | want to do what my spouse or family members think | should do
Q3. When you need to go out, how do you take your pills?

[ 1 usualy take my pills in my purse or pll box when | go out

[ 1 usualy take my pills earfier

Strongly
disagres

11
Ot
O
1

[ usualy skip pills

[ 1 usually take my pills when | get home

Disagree
=z
Oz
O=
Oz

Meutra
(]
mE
O=
Oz

Agree
[«
0+
[HE
[«

4. What do you do when you forget or skip the medication due to any reasons? Please specify the way

you handle it.?

Q5. Do you have anybody who usually reminds you to take your medication? [ Mo
If yes, who reminds you?  [] Spouse  [] Children or other famity member [ ] Friend [ Cther

3.

[ ves
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