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1.

General Introduction



Coronary Heart Disease

Coronary heart disease (CHD) is the leading fatal illness in

most Western countries, claiming more deaths and disability
than any other disease. Over the past decades, improvements
in diagnosis, treatment and prevention have reduced CHD
mortality rates, leaving an increasingly large group of people

to live with CHD as a chronic disease (1). In the Netherlands,
incidence statistics vary between 6/ 1000 for men and 4 /1000
for women. In 2009, CHD prevalence rates were an estimated
84.000 to 85.000 in the Netherlands (2). As hypertension,
abnormal lipids, abdominal obesity, physical inactivity, smoking
and consumption of (saturated) fat have been shown to account
for most of the risk in both the onset and prognosis of CHD
(3,4), adequate disease management requires control of risk
factors through medication and lifestyle change.

Cardiac rehabilitation: the lifestyle changes
necessary to modify risk factors seem virtually
impossible to maintain for life

Cardiac rehabilitation programs focus on restoring a patient

to full physical and psychosocial functioning, as well as on
limiting further progression of the disease by aiding lifestyle
change and adequate risk factor management (5). Next to
pharmacological therapies and interventional cardiology, cardiac
rehabilitation programs are widely recognized as essential to
the care of CHD patients. Traditionally, cardiac rehabilitation
programs have placed large emphasis on exercise training,

but gradually they have become supplemented with health
education components, lifestyle counselling and psychological
treatment to better address the full range of modifiable risk
factors. While (meta-analytic) evidence for the effectiveness of
such comprehensive cardiac rehabilitation programs is abundant
(6-10), studies show that 1.5 years after discharge from hospital
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most beneficial effects of cardiac rehabilitation on risk factor
profiles have been lost (11,12). This situation is especially
glaring given that evidence is emerging that the mortality-
reducing potential of lifestyle changes is at least comparable
to that demonstrated for cardiopreventive drug usage (13,14).
Seemingly, many cardiac patients adopt healthier lifestyles
during cardiac rehabilitation, but relapse into old habits when
returning to everyday life (15-17). Research on the maintenance
of lifestyle change following cardiac rehabilitation shows
relapse rates as high as 60% over the first six months (16,17).
Typically, most cardiac rehabilitation programs in Europe
commence soon after hospital discharge and terminate around
8 - 12 weeks thereafter. Thus, patients are left to their own
devices at an especially vulnerable time under the erroneous
assumption that they will be able to self-maintain their new,
healthy lifestyles. However, good intentions alone are not
sufficient to consolidate behavior change.

Changing for good? The role of self-requlation

Self-reqgulation theories of behavior extend beyond the strength
of a person’s intention and presume that health behavior
change can be achieved by setting salient goals and regulating
behavior, thoughts and emotions across changing circumstances
in order to attain these goals (18). Thus, behavior change is
viewed as a dynamic goal-guided process, occurring in phases.
A central tenet in all self-requlation theories is that human
behavior is inherently organized around the pursuit of goals as
goals provide meaning to people’s lives (19,20). The motivation
to change behavior stems from a perceived discrepancy between
an individual’s actual state (the input value) and an ultimately
desired state (the reference value), leading to adoption of a
specific goal. Both cognitions and skills help translate this
intention into action and maintenance. Self-monitoring,
anticipatory coping, emotion regulation and feedback strategies,
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for instance, guide goal attainment. Adaptive cognitions, such
as self-efficacy, realistic outcome expectancies, satisfaction
with the new behavior and ownership of the changed behavior,
are thought to be important in subsequent maintenance
(18,21,22). Trials and meta-analyses in various domains show
that lifestyle modification programs based on self-requlation
theory have lasting effects, for example in terms of sustenance
of weight loss (23,24), physical activity (25-27), or healthy
eating (28). However, the theory has not been applied yet to
comprehensive lifestyle modification programs in the area of
cardiac rehabilitation.

Aim

This thesis focuses on the role of self-requlation cognitions

and skills in relation to health behavior change in (post-)
cardiac rehabilitation patients. In a first study, we attempted to
determine the effects of a comprehensive cardiac rehabilitation
program on illness beliefs, as these are closely related to
personal (health) goals and disease outcome. In a second study,
we conducted a systematic review and meta-analysis of lifestyle
modification programs for CHD patients and examined the
efficacy of incorporating self-requlation intervention strategies
as a means of changing behavior. In a next step, we developed

a brief self-requlation program focused on maintenance of
lifestyle change and risk factor modification in post-cardiac
rehabilitation patients and tested the efficacy in a randomized
controlled design. A more specific aim of this thesis was to
investigate whether this self-requlation lifestyle program for
post-cardiac rehabilitation patients is capable of instigating and
maintaining changes in risk factors and related health behaviors
at follow-up.
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Outline

Chapter 2: Changes in illness perceptions and quality of
life during cardiac rehabilitation

When behavior change is viewed in light of dealing with illness,
it is likely to be influenced by the beliefs patients hold about
their disease and the corresponding treatment. According to
self-reqgulation theories, such disease-related beliefs, or ‘illness
perceptions’, fuel subsequent coping behaviors and underlie
adjustment (29). Reviews have acknowledged the link between
illness perceptions and outcomes across a range of diseases
(30,31). In cardiac patients, illness perceptions have consistently
been related to psychosocial adjustment. More specifically,
negative illness beliefs in cardiac patients have been related

to (onset of) depressive symptomatology (32-34), whereas
positive illness beliefs seem to be associated with better health-
related quality of life (34,35). However, the beliefs patients
hold about their illness are likely to be influenced by changes
in disease status or treatment. In the early phase of the illness
(i.e., hospital admission and cardiac rehabilitation) patients
continuously acquire new experiences and knowledge. Not
surprisingly, health-related quality of life in cardiac patients
has been shown to change in the year following the cardiac
event (36) with improvements being most apparent during the
early phase of illness (37-39). It has been argued that illness
perceptions also change during this period (40) and that such
changes may be responsible for the observed improvements

in quality of life, but there is little research investigating

this. Thus, the first chapter aims to examine whether illness
beliefs change after participation in a comprehensive cardiac
rehabilitation program and, if so, whether these changes are
related to improvements in health-related quality of life.

Chapter 3: Lifestyle modification programs for patients
with coronary heart disease: a systematic review and
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meta-analysis of randomized controlled trials

Lifestyle modification programs for coronary heart disease

(CHD) patients have been shown to effectively improve risk
factors and related health behaviors, quality of life, re-incidence
and mortality (6-10). However, several researchers have called
attention to the large amount of variation in effectiveness
between separate programs and have pointed out that

lifestyle modification programs typically comprise a variety of
psychological techniques that support behavior change, but that
it is unclear which (combination of) techniques is most effective
in modifying lifestyle behaviors. Therefore, we undertook a
systematic review and meta-analysis of lifestyle modification
programs for CHD patients and examined whether programs

that incorporate self-regulation techniques (i.e., goal-setting,
planning, self-monitoring and feedback) are more effective than
programs that do not employ these techniques. Chapter three
describes the results.

Chapter 4: Beyond resolutions? A randomized controlled
trial of a self-regulation lifestyle program for post-
cardiac rehabilitation patients

On the basis of self-regulation theory, we developed a relatively
brief intervention focused on maintenance of lifestyle change
and risk factor modification in post-cardiac rehabilitation
patients. The program started with an individual motivational
counseling session with a health psychologist during which
important life goals for the patients were explored and a
personal health goal was set. Patients then attended seven
group sessions, which were structured around the self-requlatory
phases of goal pursuit and focused on enhancing the relevant
self-reqgulation skills. For instance, patients were encouraged to
self-monitor their goal-related behavior, develop specific action
plans when necessary, form realistic outcome expectancies,
obtain progress-related feedback, and discuss problem-solving
strategies. We tested this program in a randomized controlled
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design and describe effects on risk factors and related health
behaviors at posttreatment assessment (6 months after
termination of cardiac rehabilitation).

Chapter 5: Long-term follow-up of a lifestyle program
for post-cardiac rehabilitation patients: are effects
maintained?

Most trials investigating lifestyle maintenance programs in
cardiac patients show that effects largely waned over time
after termination of the program (41-43). Chapter five assesses
effects of the self-requlation lifestyle program on risk factors
and related health behaviors at long-term follow-up (15 months
after termination of cardiac rehabilitation). The time frame of
this follow-up is comparable to that used by the EUROASPIRE II
and IIT surveys. These surveys were conducted on a mere 2500
coronary patients from 15 European countries and investigated
their lifestyles, risk factors and use of drug therapies ~ 1.4
years after discharge from hospital. They showed that by that
time, most of the cardiac rehabilitation treatment benefits had
worn off and the majority of patients failed to meet secondary
prevention targets (44-46). Thus, this chapter also investigates
the proportion of patients that achieve target goals for
secondary prevention at long-term follow-up.

Chapter 6: Changing for good: the role of self-regulation
in exercise adherence following cardiac rehabilitation
Several researchers have criticized the single-pointed focus

on performance measures at the expense of theory-building in
the field of cardiac rehabilitation (47,48). They have pointed
out that the efficacy of the various components of lifestyle
modification programs is unclear (48-50) and have emphasized
the importance of clarifying the factors that moderate or
mediate program effectiveness. Meta-analyses have identified
specific program characteristics, such as setting, timing and
duration, as moderating factors (6,49,51), but less is known
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about the psychological mechanisms by which lifestyle
modification programs bring about change. The aim of this
chapter is to investigate the mechanism that might explain
any observed treatment effects of the self-regulation lifestyle
intervention. It is hypothesized that the self-regulation
lifestyle program promotes self-regulation skills, and that
self-regulation skills will mediate any observed effects of the
program on health behaviors.

Chapter 7

In the concluding chapter, the findings from the different
studies are integrated and discussed. Directions for future
research and recommendations for clinical implementation of
the self-requlation lifestyle program are presented.
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