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INTRODUCTION

1.1.

THE HEART

Looking into the Columbia Encyclopedia (1993) for a definition of 'heart', it says
'The heart is a muscular organ that pumps blood to all parts of the body. The
rhythmic beating of the heart is a ceaseless activity, lasting from before birth to the
end of life'. However compact and to the point this rather technical definition may
be, it leaves one with a sense of incompleteness, most probably because of the fact
that the heart for centuries and centuries has been seen as the very seat of the
emotions and affections (de Vries, 1974).

1.1.1.

EMOTIONS AND THE HEART

It always has been quite evident to most of our ancestors that emotional disturbances or unbalance might make the heart sick in the end. In ancient Hellenistic
medicine the idea that psychological and emotional factors influence physiology
and vice versa was quite common (Nussbaum, 1994), an obviousness that modern
technologically oriented medicine seems to have lost. In the twentieth century the
role of negative emotions like hostility as a 'toxic' factor in the etiology and/or
maintenance of cardiovascular disorders became more and more prominent
especially in the thinking of the psychoanalytically dominated psychosomatic
tradition of the thirties and forties (e.g., Alexander, 1939). Psychosomatic medicine
however always remained somewhat at the outskirts of modem medicine's
mainstream. Its very concept suggests a dichotomy in body and soul which by itself
hampers a truly holistic approach in medicine which was the essence of medical
thinking in ancient Greece, as described by the Greek stoic Chrysippus: 'It is not
true that there exists an art called medicine, concerned with the diseased body, but
no corresponding art concerned with the diseased soul' (cf. Nussbaum, 1994),
where 'soul' is the direct translation of the old Greek word 'Psyche'. This
dichotomy between body and soul is inherent in Western Civilization and might be
one of its problems: strongly influenced by positivism, modem man is trying to
control his physical environment and, helped by modem technology, is able to do
so nowadays at a level that was never seen before.
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1.1.2.

IN SEARCH OF CONTROLLING THE UNCONTROLLABLE
The mere idea not to be able to master things makes modern man insecure, ill at
ease and vulnerable; therefore, in trying to deny his vulnerability, modern man lives
more and more in a hurry in an attempt to actively master his life and to avoid
uncontrollability. The price he pays for doing this is loosing 'passivity', i.e. loosing
contact with his 'passions' and intrinsic emotions. To modem man the achievements in life are things that he actively makes or does, not things that he suffers,
like passions. So, when he does suffer something, like for instance an acute cardiac
arrest or Myocardial Infarction (MI), he all of the sudden is confronted with
'passivity': he has become a 'patient' (from the Latin word 'patientia' = 'patience'),
something that will leave him extremely empty handed. Passions, philologically
synonymous with emotions, like fear or anger, place him in a condition of vulnerability which he is tending to avoid or deny. Having an MI, then, will trigger the
ultimate sense of uncontrollability, respectively vulnerability, generating extreme
feelings of fear and anger. He will try to cope with it by ways familiar to him, that
is by active mastering, which might be exactly the pitfall of much 'classic'
rehabilitation approaches; perhaps even more so when we come to believe that
there exists a 'cardiac personality', a behavior pattern that is quite common in
Western Society, and that can be described as being always in a hurry and wanting
to control things, in a kind of hostile manner even. This behavior pattern is
supposed to be especially prone to suffer Coronary Heart Disease (CHD). When
someone bearing such behavioral tendencies is confronted with an MI, he will be
especially eager to deny reality and to suppress feelings, which might have made
him a candidate for CHD in the first place: to have lost contact with passion
somewhere along the track, most probably already early in life.
So, the paradox of modern medicine might be that in spite of the enormous
technical advances made in cardiac medicine and rehabilitation, resulting in significant declines in CHD mortality (e.g., Rosamond, Chambless, Folsom, Cooper,
Conwill, Clegg, Wang & Heiss, 1998), coronary diseases still remain the leading
cause of death (IFIC, 1995; NCHS, 1996). Modem medicine failed in controlling
the until now apparently uncontrollable number one cause of death because of its
own inherent paradox.

1.1.3.

CORONARY HEART DISEASE
After the Second World War, recognition of CHD as the leading cause of death has
prompted efforts to identify factors promoting its occurrence. It was believed that
the resultant insights would advance knowledge of the pathophysiology of atherosclerotic cardiovascular disease and pave the way for its prevention. Hypertension,

10

hypercholesterolemia, and cigarette smoking were identified in the early 1960's as
principal risk factors for CHD (Doyle, Dawber, Kannel, Heslin & Kahn, 1962;
Kannel, Dawber, Kagan, Revotskie & Stokes, 1961). In the years thereafter, clinical
trials of antihypertensive drugs and lipid-lowering therapies, along with investigations of smoking cessation, have documented the benefits of treating these risk
factors and have established beyond any doubt their causal roles in promoting CHD
(Pasternak, Grundy, Levy & Thompson, 1996; Thompson & Wilson, 1992).
Gradually a growing body of scientific-based evidence and developing consensus
among major scientific organizations that cardiac rehabilitation programs directed
at (psycho)education and modification of the major cardiac risk factors are beneficial for patients with cardiovascular disease became evident. Cardiac rehabilitation
programs are increasingly considered important not only to the recovery, and
improved long term prognosis of patients with cardiovascular disease, but to the
overall emotional well-being of these patients as well (Gohlke & Gohlke Bärwolf,
1998; Milani, Lavie & Cassidy, 1996).
International guidelines for cardiac rehabilitation have evolved to keep pace with
the growing body of evidence regarding risk factors in coronary disease. In the last
few decades cardiac rehabilitation programs have been developed directed at these
risk factors.
In this introduction we will (a) give a broad definition of cardiac rehabilitation,
(b) describe some psycho-educational and emotional aspects involved in cardiac
rehabilitation, (c) confine cardiac rehabilitation as adjuvant to standard care,
(d) indicate the role of negative emotions, more specifically the role of hostility,
(e) discuss the (non)expression and denial of negative emotions, and (e) give an
overview of the contents of the present manuscript.

1.2.

CARDIAC REHABILITATION
Cardiac rehabilitation is characterized by comprehensive long-term services
involving medical evaluation, prescribed exercise, cardiac risk factor modification
and education, counseling, and behavioral interventions. This multifactorial
process is designed to limit the adverse physiologic and psychological effects of
cardiac illness, reduce the risk of sudden death or reinfarction, control cardiac
symptoms, stabilize or reverse the atherosclerotic process, and enhance the patient's
psychosocial and vocational status. Provision of these services is physiciandirected and implemented by a variety of health care professionals (Wenger.
Froelicher, Smith, Ades, Berra, Blumenthal, Certo, Dattilo, Davis, DeBusk et al.,
1995). The potential usefulness for every coronary patient of a comprehensive,
multifactorial and multidisciplinary cardiac rehabilitation program has been
demonstrated in several large trials like for example, the Recurrent Coronary
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Prevention Project (Friedman, Rosenman, Straus, Wurm & Kositchek, 1986), the
Stanford Coronary Risk Intervention Project (Haskell, Alderman, Fair, Maron,
Mackey, Superko, Williams, Johnstone, Champagne, Krauss et al., 1994) or The
San Francisco Lifestyle Heart Trial (Scherwitz & Ornish, 1994). Based upon the
positive outcomes of this kind of intervention trials comprehensive cardiac
rehabilitation is recommended by the American Heart Association to be standard
care that should be integrated into the overall treatment plan of patients with CHD
(AHA scientific statement 71-0055: Balady, Fletcher, Froehlicher, Hartley, Krauss,
Oberman, Pollock & Taylor, 1994). In 1993, the WHO summarized the scope and
indication for cardiac rehabilitation as follows: "The sum of activities required to
influence favorably the underlying cause of the disease, as well as to ensure the
patients the best possible physical, mental and social conditions so that they may,
by their own efforts, preserve, or resume when lost, as normal a place as possible
in the life of the community" (WHO, 1993). This definition was based upon the
U.S. Public Health Service definition of cardiac rehabilitation, which further states
that "cardiac rehabilitation services are prescribed for patients who (1) have had a
Myocardial Infarction (MI), (2) have had Coronary Artery Bypass Grafting
(CABG); or (3) have chronic stable angina pectoris. The services are in three
phases beginning during hospitalization, followed by a supervised ambulatory
outpatient program lasting 3-6 months, and continuing in a lifetime maintenance
stage in which physical fitness and risk factor reduction are accomplished in a
minimally supervised or unsupervised setting" (Feigenbaum & Carter, 1988). Out
of a workshop on cardiac rehabilitation organized by the Dutch Association of
Cardiologists in 1993, the Dutch Heart Foundation was asked to create practical
guidelines for developing and implementing cardiac rehabilitation programs in
hospitals; these guidelines were recently published (Dutch Heart Foundation, 1995;
1996). Much of the above stated definition of cardiac rehabilitation can be found in
these guidelines.

1.2.1.

PSYCHO-EDUCATIONAL AND EMOTIONAL ASPECTS
Compared to these very elaborate and detailed guidelines common clinical practice
is still far behind. Although several million patients with CHD in the U.S. are candidates for cardiac rehabilitation services, only 1 0 - 2 0 percent do participate in
cardiac rehabilitation programs (Wenger, Froelicher, Smith et al., 1995). A national
survey was performed in the US by Thomas, Miller, Lamendola, Berra, Hedback,
Durstine and Haskell (1996) of cardiac rehabilitation programs in operation in
1990, concluding that cardiac rehabilitation is used only by a minority of eligible
patients. In an inventorying study about cardiac rehabilitation in The Netherlands
in the period 1987-1991, Soons (1995) concluded that the focus of cardiac
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rehabilitation in The Netherlands is on physical exercise: psychosocial secondary
prevention approaches are sparse and without much homogeneity or systematics.
Because of our work with individual coronary patients who were referred by the
cardiologist to the department of clinical psychology in our general hospital, we
became more and more triggered by this discrepancy. The emotional distress and
uncertainty experienced by these patients and their partners are often very high but
at the same time rather ill addressed in the daily clinical routine. Frasure-Smith,
Lesperance & Taljic (1995) examined the importance of major depression, depressive symptoms, history of major depression, anxiety, anger-in, anger-out, and
perceived social support, measured in the hospital after a myocardial infarction
(MI). Multivariate analyses showed that depressive symptoms, anxiety, and history
of major depression each had an impact independent of each other, as well as of
measures of cardiac disease severity.
In our work with these patients we became increasingly sensitized to the emotional
factors which contribute toward heart disease and to those behavioral and
emotional risk factors which must be addressed in order to reverse it. Triggered by
the economic demands and claims on cost effectiveness made by the health care
delivery system in our country our interest in group oriented health educational
approaches in the area of secondary prevention in coronary patients became further
molded. We were stimulated in looking into these psycho-educational secondary
prevention approaches as adjunct to standard cardiac care by promising research by
Frasure-Smith and Prince (1987) in the United States and Van Elderen -van
Kemenade (1991) in the Netherlands. We were asking ourselves a threefold
question:
(1) To which extent -if at all- is a psychosocial^ oriented risk factor education
approach effective in reducing Coronary Heart Disease (CHD) next to and above
up-to-date standard cardiac care: will such an approach -apart from the on average
great subjective patient satisfaction and subjective feeling of improved health
generated by the attention for psychological and emotional distress after having
experienced a major life threat (e.g., Engblom, Korpilahti, Hämäläinen, Rönnemaa
& Puukka, 1997)- be able to have a beneficial impact upon more objective psychological and/or biological risk factors.
(2) How elaborate will such a program have to be in order to be effective in
generating any surplus value whatsoever above standard care: is a time-limited
group approach in itself sufficient or does it have to be continued by an individually
oriented follow up.
(3) Which risk factors should be addressed in order to get some surplus value above
standard care from such an adjuvant risk factor education and modification
approach; for, during the last two or three decades the risks for (acute) coronary
patients have been dramatically reduced by what has now become standard cardiac
care.
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Enormous advances have been made during the past few decades in the management of acute myocardial infarction and in the long-term treatment of CHD. Such
advances in standard care include the increasing use of rehabilitation programs
aimed at restoring adequate physical activity and exercise levels, aspirin, thrombolytic therapy, beta-blockers, angiotensin-converting-enzyme inhibitors, and lipidlowering therapy, as well as improvements in revascularization procedures like
PTCA or CABG (McGovem, Pankow, Shahar, Doliszny, Folsom, Blackburn &
Luepker, 1996).

1.2.2.

ADJUVANT TO STANDARD CARE
To a great extent it has been thanks to this very improvement in standard cardiac
care over the last decades that the age-adjusted death rate for CHD was reduced
substantially in the last 20 years; it has been shown that between 1975 and 1985
CHD mortality decreased for both sexes by more than 30 % in the USA, Canada,
Australia and New Zealand (Beaglehole, 1990; Uemura & Pisa, 1988). In The
Netherlands in the period 1972-1993 there is even a 41% decline in mortality from
CHD in men (Dutch Heart Foundation, 1995b). Besides the improvements in
standard cardiac assessment and therapy, it is quite conceivable that a greater
concern among the general population about risky behavior and lifestyle as a result
of massive health education campaigns has contributed to some extent to these
declining incidence figures. Jousilahti et al (1995) found that nearly half of the
decrease in mortality from CHD in Finland is associated with a change in risk
factors in which a fall in serum cholesterol level among men and the lowering of
blood pressure among women contribute most to the decrease in coronary mortality
hazard. Data from the second and third National Health and Nutrition Examination
Surveys in the USA (covering 1976 through 1980 and 1988 through 1994, respectively) for adults aged 20 to 74 years reveal a 40 percent decline in the prevalence
of hypertension (from 39 percent to 23 percent) and a 28 percent decrease in the
prevalence of hypercholesterolemia (from 26 percent to 19 percent). Similarly,
from 1979 to 1994, cigarette smoking among adults of 18 years or over declined
from 33 percent to 25 percent in the USA. These favorable trends have been
observed for both sexes and for blacks as well as whites (NCHS, 1997). In a
recently published report by Rosamond, Chambless, Folsom, Cooper, Conwill,
Clegg, Wang and Heiss (1998) on a surveillance of hospital admissions for MI and
of in-hospital and out-hospital deaths due to CHD conducted among 35-74 year old
residents of four communities of varying size in the US between 1987-1994, the
authors observed a slightly increasing incidence of hospitalization for MI; at the
same time there was a significant decline in mortality from CHD which the authors
attribute largely to improvements in the treatment and secondary prevention of MI,
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thus offering gratifying testimony to the effect of secondary prevention on public
health.
In spite of all these important advances in treatment and prevention, however, still
more than 500,000 people die annually as a result of heart attacks in the United
States, leaving CHD still the number one cause of death (IFIC, 1995; NCHS, 1996).
Putting aside the role of genetics in the development and maintenance of CHD,
being beyond the actual scope of the current work, the awareness is growing that
- apart from the more classical and behavioral oriented risk factors- also emotional,
psychological or even personality based risk factors contributing to CHDproneness have to be addressed more directly in order to enhance the efficacy of
secondary prevention and risk factor modification in CHD.

1.3.

HOSTILITY: THE FRONT OF NEGATIVE EMOTIONS
The awareness that emotional factors might contribute significantly to CHD is not
new though and might even be embedded in the etymology of the words 'anger'
and 'angina' (pectoris) which are both derived from the same root word signifying
strangling or choking (Webster's Revised Unabridged Dictionary, 1913); the word
anger seems to have originally been associated with physical pain. Almost a
hundred years ago Sir William Osier asserted that persons under time pressure were
prone to angina: "not the delicate, neurotic person but the robust, the vigorous in
mind and body, the keen and ambitious man, the indicator of whose engine is
always at full speed ahead" (Osier, 1910). In the decades thereafter psychoanalysis
formulated from a psychodynamic perspective that heart disease was associated
with repressed hostility (Alexander, 1952; Grinker & Robbins, 1954; Menninger &
Menninger, 1936). From the sixties onwards the field was dominated by the -today
still cogent- concept of the Type A Behavior Pattern (Friedman, Rosenman, Straus,
Wurm & Kositchek, 1968; Friedman & Rosenman, 1959; Rosenman & Friedman,
1961; Rosenman, Friedman, Straus, Wurm, Kositchek, Hahn & Werthessen, 1964)
which is seen as the important cardiac prone behavior pattern. As a result of
conflicting research outcomes (e.g., Matthews, 1988; Miller, Turner, Tindale,
Posavac & Dugoni, 1991; Shekelle, Hulley, Neaton, Billings, Borhani, Gerace,
Jacobs, Lasser, Mittlemark & Stamler, 1985) the global Type A concept lost its
influence as independent risk factor for CHD and has been more and more
exchanged for some of its 'toxic' elements, especially hostility (e.g., Ironson,
Taylor, Boltwood, Bartzokis, Dennis, Chesney, Spitzer, & Segall, 1992; Meesters,
1995; Miller, Smith, Turner, Guijarro & Hallet, 1996; Rosenman, 1991; Williams,
1987). So, only quite recently the interest in the role of hostility -or more generally
of negative emotions- as an independent risk factor for CHD has been fully
restored: the renewed interest in the health implications of the (non)expression of
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(negative) emotions (Deffenbacher, Oetting, Lynch & Morris, 1996; Pennebaker,
1995; 1997; Siegman, 1993; 1994; Vingerhoets, van Bussel & Boelhouwer, 1997)
has led to a revival of research into earlier suggested relations between negative
emotions and CHD.

THE (NON)EXPRESSION OF NEGATIVE EMOTIONS
On the level of clinical practice this has led to a renewed emphasis on the usefulness of using the expression of feelings about negative experiences associated with
the coronary event as a means to cope with the event and so to diminish its negative
influence (e.g., Mahoney, 1995; Pennebaker, 1997a). The 'opening-up' of the
experiences of patients might be stimulated by using group sessions in cardiac
rehabilitation in which experiences can be exchanged and shared, especially when
partners are present. On the other hand, most clinicians will recognize from their
daily practice the statement made recently by Frijda (1997) that for certain patients
in certain circumstances or in a certain episode the non-expression of emotion
might have a (protective) functionality: the mere expression of negative emotions
is not always beneficial for everybody. Murray (1985) for instance observed that
expressing anger frequently made people more angry. A recent overview of the
relevant literature by Littrell (1998) confirms this line of thought: mere attention to
feelings of distress can enhance distress. In the case of coronary patients it was
shown by the Determinants of Myocardial Infarction Onset Study (Mittleman,
Maclure, Sherwood, Mulry, Totler, Jacobs, Friedman, Benson & Muller, 1995), a
case crossover study involving 1623 patients, that episodes of anger were potent
triggers of acute MI. So, if hostility and anger and especially high levels of
expressed anger may be a risk factor for CHD (Kawachi, Sparrow, Spiro III,
Vokonas & Weiss, 1996; Koskenvuo, Kaprio, Rose, Kesaniemi, Sarna, Heikkila &
Langinvainio, 1988), it might be functional, i.e. protective for CHD patients to
avoid further confrontation with the negative and anxious emotions associated with
the coronary event and CHD, a psychological defense mechanism better known as
denial. Because of the profound potential benefits of overcoming denial after the
first months or so denial is a subject that deserves much attention in any secondary
prevention approach of coronary patients. It seems to be important, therefore, to
structure the group psycho-educational and risk factor modification approach with
sufficient attention for the fact that in cardiac patients denial might play a (protective) role in the first period after having survived a coronary event.

1.4.

OVERVIEW OF THE CONTENTS
Bearing all this in mind we developed a secondary prevention program for coronary
patients, which was called 'Mind your Heart', aimed at psycho-education and risk
factor modification'. Patients who had recently survived a Myocardial Infarction
(MI) or had undergone Coronary Artery Bypass Grafting (CABG) or Percutaneous
Transluminal Coronary Angioplasty (PTCA) were invited to participate in this
program, parallel to ongoing standard care.
We hoped to get some answers to the in paragraph 1.2.1. mentioned threefold
question by evaluating this program. This study contains a report of that evaluation.
In Chapter 2 a literature review of the cardiac rehabilitation field is presented. We
conclude the review by mentioning the recently published guidelines for cardiac
rehabilitation by the Dutch Heart Foundation.
Chapter 3 is about defining the hostility concept that is probably not an unidimensional concept but breaks down into a number of factors. In Roget's Thesaurus of
English words and phrases 'hostility' bears meanings like 'enmity', 'bittemess',
'alienation', and 'cold-heartedness'. So, hostility might be similar to having a cold
heart and the opposite of love. Interestingly, some recent studies suggest that,
indeed, hostility stems from specific early family conditions: families in which
hostile children matured show a lack of coherence and a lack of warmth and
affection (Houston & Vavak, 1991; Matthews, Woodall, Kenyon & Jacob, 1996;
Meesters & Mûris, 1996).
One of the problems in efforts to conceptualize hostility more clearly is the amount
of method variance, ranging from self-report techniques to interview-based
methods. The variety of measures used in this area of research mirrors the multidimensional nature of hostility and related constructs. In addition, rather few
studies concerned with the assessment of hostility have specifically used samples
of coronary heart disease patients.
In this chapter a study is presented designed to further examine the multidimensionality of the hostility construct using some frequently used instruments to assess
hostility. The sample consisted of 235 male coronary patients who had recently
survived a MI, or had undergone a CABG or PTCA. Factor analysis was used to
detect possibly relevant constructs underlying the hostility concept.
Chapter 4 describes a study into the possible associations between hostility and
blood lipid levels using the hostility factors isolated in Chapter 3. Elevated blood
lipid levels are considered to be an important cardiovascular risk factor: already in
the sixties studies were published examining the possible relationship between
hostility and lipids (Harlan, Oberman, Mitchell & Graybiel, 1967; Sloane, Inglis &
Payne, 1962). The impression from most of these studies is that some association
seems to exist. A review of the literature of the eighties by Niaura and colleagues

Note

' See for a detailed description of the Mind Your Heart program Appendix A

1?

published in 1992 arrived at several inconsistent conclusions, however, and demonstrated, among other things, that the instruments used in assessing hostility might
determine substantially the type of association found (Niaura, Stoney & Herbert,
1992), a conclusion shared by Smith (1992) in his study of the status of the
hostility-health hypothesis. Another remarkable observation was the lack of studies
using a sample of coronary patients.
The study described in this chapter used a sample of 212 male coronary patients
who had recently undergone a MI, a CABG, or a PTCA. Total cholesterol, HDL,
LDL and triglycerides concentrations were measured. The study was designed to
search for possible associations between lipid levels and one or more of the four
hostility components isolated in Chapter 3.
In Chapter 5 we report on the effects over the first year of our risk factor education
and modification program, called 'Mind Your Heart'. The study is designed to
evaluate after one year the effects of a multidisciplinary multifactor psychoeducative group intervention of six weeks with and without follow-up by telephone
on three sets of dependent variables: hostility, blood lipid levels and well-being.
In this study the effects on the three groups of dependent variables were studied in
comparison with standard cardiac care in order to be able to evaluate any surplus
value of the 'Mind Your Heart' program. A sample of 208 male coronary patients
who had recently undergone a MI, a CABG, or a PTCA is used. Well-being is
operationalized by the relative absence of state anxiety, measured with the STAI,
and depression, measured with the depression scale of the SCL-90.
In Chapter 6 the results of the 'Mind Your Heart' program after two years are
described. To evaluate its effectiveness after two years we used four groups of
dependent variables: not only the three groups of variables used in the short term
evaluation of the Mind Your Heart program, described in Chapter 5, but also a
group of dependent variables that we called 'cardiac functioning' consisting of Left
Ventricular Ejection Fraction (LVEF), judged by standard echography interpreted
by an experienced cardiologist, and exercise capacity, expressed in Watts, measured
by standard ergometry procedure. Both measures are common clinical procedures
to operationalize the functioning of the heart.
In Chapter 7 a commented summary of the results of the Mind Your Heart Program
is given. Recommendations both for clinical practice and for future research are
given.
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Cardiac Rehabilitation: A Review of Current Developments2
frank js donker

2.1.

ABSTRACT
An overview is given of the current status of cardiac rehabilitation and its effects
on morbidity and mortality. While there is an emphasis in most current programs
upon physical exercise as an important autonomous risk factor for Cardiac Heart
Disease (CHD), there is at the same time a tendency in cardiac rehabilitation to
go beyond mere physical exercise towards adding more multimodal psychoeducational modules in rehabilitation programs; those approaches are aimed at
educating the patient about a less risky and healthier way of life. This psychoeducation is more and more aimed at the 'toxic' aspects of negative emotions. The
in between 'classic' Type A Behavior Pattern (ТАВР) might in general be less
powerful in predicting later CHD morbidity or mortality than some specific
emotional components of ТАВР like anger and hostility. The literature is shortly
reviewed regarding risk factors and CHD and the role of negative affectivily in the
development and or maintenance of CHD. Approaches for modification are
discussed against the background of their effectivity in cardiac rehabilitation.
The recent Dutch guidelines, issued by the Dutch Heart Foundation, appear to
incorporate a lot of the elements mentioned in the research literature on cardiac
rehabilitation. On a scientific level they form an excellent audit to evaluate and to
contour efficiently the until now very heterogeneous field of cardiac rehabilitation.

2.2.

INTRODUCTION
Following the WHO pamphlet 'La Santé en péril pour l'an 2000' it is recognized
that long term health strategies can play an important role in the area of (secondary)
prevention and rehabilitation (O'Neill, 1983). The prevention and rehabilitation of
Coronary Heart Disease (CHD) still is a major focus of both researchers and clinicians in the interdisciplinary field of what is called 'behavioral medicine'. Not only
is CHD still the leading cause of death in Western civilization, but above all
psychosocial and behavioral correlates are more and more recognized as elements

Note
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in the development and maintenance of CHD (e.g., Blackburn, 1980; Costa &
VandenBos, 1990; Costa, Krantz, Blumenthal, Furberg, Rosenman & Shekelle,
1987; Gidron & Davidson, 1996; Piette, Kaplan & Ferrari, 1996; Schmid, Pratt &
Howze, 1995). Risk factors for CHD are for an important part behavioral and,
therefore, can be managed by behavioral and psychosocial means. Therefore,
cardiac rehabilitation programs can ill ignore the behavioral and psychosocial
determinants of CHD. Because until this very day CHD constitutes a major health
problem that seriously claims the financial resources of society's health care
delivery system, and inflicts acute and prolonged suffering in many people, we
believe that future research has to be directed towards a further understanding of
the effective components in cardiac rehabilitation in order to improve existing
approaches and to develop more efficacious (secondary) prevention approaches to
CHD.
The present review will look into some current research on the major risk factors
for CHD; doing so it will look into the role of negative emotions in the development and maintenance of the disease. The review concludes with recommendations
for the practice of cardiac rehabilitation, following the recently developed guidelines by the Dutch Heart Foundation, and with suggestions for future research.

2.3.

DEFINITION OF CHD
Coronary heart disease (CHD) manifestations can be subdivided in three broad
categories, i.e. angina pectoris, myocardial infarction and coronary death (Thompson
& Wilson, 1992). CHD refers to syndromes caused by blockage to the flow of
blood in the coronary arteries. Causes of blockage range from congenital tissue
strands within or over the arteries to spasms of the muscular coat of the arteries
themselves. Dependent upon the site and the extent of damage, complications
following an MI may include phenomena like altered electrical conduction of the
heart resulting in arrhythmia's, such as extrasystoles, tachycardia, or ventricular
fibrillation. In its chronic condition, angina pectoris, i.e. episodes of insufficient
blood flow to the myocardium, cause a number of symptoms like chest and
radiating pain (left arm) and shortness of breath. These episodes may be triggered
by stress, emotion, or physical exertion. It is therefore of utmost importance to
prevent further coronary morbidity and mortality not only by means of restoring
myocardial blood flow in the form of bypass surgery (CABG), percutaneous transluminal coronary angioplasty (PTCA), or thrombolytic therapy, but as well by
means of developing effective forms of cardiac rehabilitation in which both
physical exercise and risk factor education, behavioral counseling, and stress
management are incorporated. For a rather a substantial part the secondary prevention of CHD is more a lifestyle problem than a medical problem.
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2.4.

MORTALITY
Heart diseases still are the leading cause of death in the United States (Rosenberg,
Ventura, Maurer et al., 1996). Heart disease is the most common single cause of
death in both men and women in England and Wales (Thompson & Wilson, 1992).
Although the age-adjusted death rate for CHD has been reduced with at least one
third in the last 20 years or so, in the US still more than 500,000 people die annually
as a result of heart attacks (IFIC, 1995). The 1995 U.S. mortality rate for CHD
aggregated 960,592 (American Heart Association, 1998). In the last few decades
there is indeed a firm tendency for CHD-mortality rates to decline: it has been
shown that between 1975 and 1985 CHD mortality decreased for both sexes by
more than 30 % in the USA, Canada, Australia and New Zealand (Beaglehole,
1990; Uemura & Pisa, 1988). In The Netherlands there is in the period 1972-1993
even a 41% decline in mortality from CHD in men (Dutch Heart Foundation,
1995b). The amount in which CHD contributes to the total mortality figure, too, is
declining steadily after 1970; table 2.1. gives the percentages of CHD contributing
to the total mortality from the beginning of this century onwards. Apart from the
improvements in cardiac assessment and therapy, it is quite conceivable to assume
that a greater concern in the general population about risky behaviors and lifestyles
as a result of massive health education campaigns has contributed to these declining
incidence figures. Jousilahti et al (1995) found that nearly half of the decrease in
mortality from CHD in Finland is associated with a change in risk factors in which
a fall in serum cholesterol level among men and the decrease in blood pressure
among women contribute most of the decrease in coronary mortality hazard.
Therefore, it is worthwhile to look into these risk factors in some more detail.

Tabel 2.13 The part of CHD in the total mortality figures
year

percentage

1910
1930
1950
1970
1992
1995

9
16
37
45
40
39

Note

-1 source: website Nederlandse Hartstichting 1999
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2.5.

RISK FACTORS

2.5.1.

'CLASSIC' RISKS
Biological, physical, and lifestyle characteristics have been the primary focus of
recent research into factors that are assumed to have a direct causal relationship
with the origin and course of CHD, the so called 'risk factors'. Apart from the
immutable risk factors like age, sex, race and family history of CHD, a major risk
factor consists of deviant blood lipid levels (for example, hypercholesterolemia or
low HDL) and atherosclerosis. Coronary atherosclerosis is a complex phenomenon
in which smooth muscle cells, endothelial cells, platelets, physical trauma and
lipids play a significant role.
Furthermore, physical inactivity, smoking and hypertension are seen as indepen
dent CHD risk factors.
While these "traditional" risk factors account for only a modest portion of the
variance in CHD (Cannelli, Halpem, Swan, Dame, McElroy, Gelb & Rosenman,
1991), the role of psychological and social characteristics as potential risk factors
for CHD has become a major focus in CHD research. For example, some forms of
stress, and some behavioral patterns like the Type A Behavior Pattern (ТАВР),
more specifically increased anger and hostility, appear to be related to CHD,
although these relationships might not be as unilinear and direct as in the case of
the traditional risk factors. Johnston (1993) summarizes the literature regarding the
status of ТАВР as a CHD risk factor as follows: 'The traditional risk factors of
cigarette smoking, raised blood pressure, and raised serum cholesterol have been
shown to be powerful and consistent predictors of CHD in numerous studies in
many countries and with many different populations. Type A behavior is clearly not
a risk factor of the same power and generality.' Nevertheless, both in the classic risk
factors and in the psychosocial factors volitional behavior plays a certain role,
which makes all of them potentially modifiable. For instance, smoking cessation is
of critical importance to CHD patients; behavioral interventions have proven their
effect upon smoking reduction both in patient populations (McKenna & Higgins,
1997) and non-patient populations (Breteler, Schotborg & Schippers, 1996); inter
estingly, telephone counseling has attracted increasing interest as an alternative
system for delivery of services in the field of smoking cessation. (Zhu, Stretch,
Balabanis, Rosbrool, Sadler & Pierce, 1996).
It is important to note here that a combination of risk factors may have an inter
active-cumulative effect upon the total risk for CHD: there is growing evidence that
this cumulative effect contributes more than to be expected from the sum of the
separate risk factors alone (Dutch Heart Foundation, 1995b; Perkins, 1989).
Research in this area shows that for instance the interaction between plasma
cholesterol and hypertension doubles the risk for CHD; a similar interaction is seen
in the case of smoking and heightened plasma cholesterol: compared to non-
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smokers, smokers have significantly higher average plasma cholesterol levels.
Muscat, Harris, Haley and Wynder (1991) found for every cigarette smoked an
increase of 0.33 mg/dl in the average plasma cholesterol level in men between
18-60 years of age, and this effect was, interestingly enough, even slightly bigger
in the case of women. For elder patients the relation was not found. In some studies
curious interactions are found: Lane, Pieper, Barefoot, Williams jr. and Siegler
(1994) found evidence for an interactive effect between hostility and the consump
tion of coffee in relation to an increase in blood lipids: they found that caffeine
intake has a stronger effect upon both LDL and the ratio Total Cholesterol/HDL for
patients less high on hostility.
In sum, pathogenicity for CHD is not given solely by the level of one particular risk
factor or combination of risk factors as found in epidemiological studies of very
large groups, since it is the individual with his or her particular lifestyle who suffers
CHD. All these risk factors, therefore, reflect in a very substantial way the behavior
and psychosocial conditions of the individuals involved. Thus, most researchers
and clinicians involved in cardiac rehabilitation hold the opinion that personality
and psychosocial factors have to play a crucial role in reducing coronary artery
disease, morbidity and mortality (Appels, 1991; 1996; Denke, 1995; Duits. Boeke,
Taams, Passchier & Erdman, 1997; v.Elderen-v.Kemenade, 1991; Foreyt & Carlos
Poston II, 1996; Orth-Gomer & Schneiderman, 1996; Scherwitz & Ornish, 1994;
Soons, 1995; Weidner, 1994). We will look into these so called 'coronary prone'
behavior patterns a little bit closer.
CORONARY PRONE BEHAVIOR PATTERN: TYPE A PERSONALITY
The belief that a pattern of aggressive behaviors is associated with CHD is an idea
that has been firmly established for centuries, both within the field of biosciences
and outside. Over 30 years ago, this idea led to the formulation of the Type A
Behavior Pattern (ТАВР) as a coronary prone behavior pattern (Friedman &
Rosenman, 1974; Rosenman, Friedman, Straus, Wurm, Kositchek, Hahn &
Werthessen, 1964; Rosenman & Friedman, 1974). This behavior pattern is charac
terized by competitiveness, time urgency and hostility. In the Western Collaborative
Group Study, a prospective study of some 3000 healthy middle aged men,
Rosenman et al. (1964) found over an 8 year period that Type A's were twice as
likely to experience an MI than men low on ТАВР. Based upon these data from the
Western Collaborative group Study, as well as upon a re-analysis of the
Framingham data, a review panel sponsored by the National Heart, Lung and Blood
Institute designated in 1981 ТАВР to be an independent risk factor for CHD (cf.
Glass, 1991). They suggested that ТАВР is an independent risk factor of approxi
mately the same predictive power as the classic risk factors for coronary disease
like cigarette smoking, hypertension and raised blood lipids.
Recent evidence however has compromised this designation (Johnston, 1993;
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Strube, 1991). Meta-analytic studies during the second half of the eighties evalu
ating the research on ТАВР so far could not replicate the older positive associations
found regarding ТАВР and CHD risk (Booth-Kewley & Friedman, 1987; Friedman
& Booth-Kewley, 1987; Matthews, 1988). Since then, some components of ТАВР,
especially the hostility component, have been isolated in order to maintain a
positive correlation with CHD risk, confirming that the global ТАВР and coronaryproneness are not as synonymous as once thought (Dembroski, MacDougall,
Williams, Haney & Blumenthal, 1985; Dembroski and Costa, 1987; Rosenman,
1991; Friedman, 1991; Siegman and Smith, 1994).
Negative emotions like anger and hostility have been shown to be related to the
incidence of CHD in both prospective studies (Barefoot, Dahlstrom & Williams Jr.,
1983; Koskenvuo, Kaprio, Rose, Kesaniemi, Sarna, Heikkila & Langinvainio,
1988) and case control studies (Dembroski, McDougall, Costa Jr. & Grandits,
1989; Hecker, Chesney, Black & Frautschi, 1988). To quote from the in between
'classic' Booth-Kewley & Friedman (1987) review of psychological predictors of
CHD: "the picture of coronary proneness revealed by this review is not one of a
hurried, impatient workaholic but instead is one of a person with one or more
negative emotions" (p 358).
In sum, a pattern of emotional negativity might be seen as the most endemic heart
of the Type A Behavior Pattern.
CORONARY PRONE BEHAVIOR PATTERN: THE ROLE OF NEGATIVE
AFFECTIVITY.
The postulation of hostility as the toxic element in cardiovascular proneness is not
new: as early as 1936 Menninger and Menninger from a psychodynamic perspective
concluded that heart disease was associated with repressed hostility (Menninger &
Menninger, 1936). A new impulse to the hostility literature was given by the
research with the Structured Interview (SI), developed by Friedman and Rosenman
(1974) to assess ТАВР, of which 'potential for hostility' is a component. Ratings of
the potential for hostility from the SI have been found to be related to the develop
ment of CHD (Dembroski, McDougall, Williams, Haney & Blumenthal, 1985;
Engebretson & Matthews, 1992; Hecker, Frautschi, Chesney, Black & Rosenman,
1985; Matthews, Glass, Rosenman & Bortner, 1977).
However, also on the risk status of hostility contradictory evidence accumulated:
more and more studies are being published not finding a relation between hostility
and a heightened risk for CHD (Helmer, Ragland & Syme, 1991; McCranie,
Watkins, Brandsma & Sisson, 1986; O'Connor, Manson, O'Connor & Buring,
1995; Raikkonen & Jarvinen, 1991), or finding only partial or differential relation
ships (Christensen & Smith, 1993; Matthews, Woodall, Engebretson, McCann,
Stoney, Manuck, & Saab, 1992; Mittleman, Madure, Nachnani, Sherwood &
Muller, 1997; Siegman, Anderson, Herbst, Boyle & Wilkinson, 1992; Siegman,

1993). Against the background of the research into the global ТАВР - CHD relation
history seems to repeat itself in the case of hostility.
A major problem in this line of research is the fact that the concept of hostility
seems to be rather loose in definition and measurement: a lot of research, using
quite different instruments to measure hostility, has been going on, pinpointing
different aspects of hostility; just to mention a few: (1) Barefoot, Siegler, Nowlin,
Peterson, Haney & Williams Jr. (1987a), mention 'suspiciousness', as measured by
the 16 PF (Calteli, Eber & Tatsuoka, 1970), as related to greater CHD risk. (2)
Barefoot, Williams, Dahlstrom and Dodge (1987) and Barefoot, Dodge, Peterson,
Dahlstrom and Williams Jr. (1989) mention 'cynicism' as measured by the Cook
and Medley scale (Cook and Medley, 1954). (3) Weidner, Sexton, McLerrarn.
Connor & Matarazzo (1987) using the paranoid ideation subscale (PAR) of the
SCL-90 as a measure of hostility are talking about 'basic mistrust in others' as the
toxic element. (4) Deary, Fowkes, Donnan, and Housley (1994) using the Bortner
scale and the Bedford Foulds personality deviance questionnaire came to postulate
a 'hostile personality' as an independent risk factor for chronic peripheral arterial
disease in the general population, particularly among men. We agree therefore
strongly with the conclusion of Barefoot and Lipkus who, reviewing the present
status of the assessment of hostility, argue that further research into construct
validity regarding the concept of hostility is needed (Barefoot & Lipkus, 1994):
"work on construct validity is necessary (....) to allow better evaluation of each
instrument as a reflection of particular theoretical approaches to anger and
hostility"(p.61). It is increasingly becoming clear that apart from the substantial
methodological assessment intricacies involved in this kind of research, all these
possible different aspects or (sub)dimensions of hostility might play different roles
in the pathogenesis and maintenance of CHD. Furthermore the differential role of
the social context and the cognitive style upon the relation between hostility and the
risk for CHD has recently become an important focus of interest in the domain of
hostility research (e.g., Allred & Smith, 1991; Watkins, Fisher Jr., Schechtman Jr.,
Southard, Ward & Carpenter, 1992).
Almost ten years ago, Gold and Johnston (1990), summarizing this increasingly
complex field, concisely stated that 'some aspects of hostility relate to CHD', a
picture that is not very much different today in spite of an increase in methodo
logical sophistication in recent studies (e.g., Guyll & Contrada, 1998; Miller,
Friese, Dolgoy, Sita, Lavoie & Campbell, 1998; Suarez, Kuhn, Schanberg,
Williams & Zimmermann, 1998).
RECENT (RE)FORMULATIONS OF BEHAVIORAL RISK FACTORS IN
CORONARY HEART DISEASE.
In the concluding chapter of their recently edited work on behavioral medicine
approaches to cardiovascular disease prevention Schneiderman and Orth-Gomer
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(1996) are emphasizing how emotional stressors, poor diet and a sedentary lifestyle
set the stage for a cluster of health problems, including obesity, hypertension, noninsulin dependent diabetes mellitus and dyslipidemia. Although genetic and bio
logical factors do play a role in these conditions (Grundy, 1990; Thompson &
Wilson, 1992), their pathogenesis and expression is heavily influenced by behavioral
factors. The authors are stating that the emotional behavioral factors which most
outspokenly seem to be associated to CHD are the ТАВР and a cluster of negative
emotions, i.e. anxiety, depression, aggressiveness and hostility. Furthermore, so
called socioecological stressors like low socioeconomic status and social isolation
have been implicated in both the pathogenesis of CHD and mortality from MI
(Orth-Gomer, Rosengren & Wilhelmsen, 1993; Evans, Barer & Marmor, 1994).
Social isolation and stress can increase risk fourfold in men recently having had a
major coronary event. Socially integrated individuals with extensive social
networks have a lower CHD incidence and, if afflicted with MI, are less likely to
die (Bastone & Kerns, 1995; Benotsch, Christensen & McKelvey, 1997). Chesney
(1996) in a separate chapter in Orth-Gomer and Schneiderman's book describes
extensively the relevant research regarding these 'new behavioral risk factors for
coronary heart disease'.
In sum, the web of causation for heart disease is complex. Sobel (1995) in his lucid
essay on 'rethinking medicine' argues that the usual (behavioral) risk factors might
not as straightforwardly be linked to health outcome as usually thought when other
factors such as beliefs, attitudes, and (negative) emotions are considered: 'there is
a biology of self-confidence; when it comes to health promotion a confident
attitude may contribute as much or more to health as specific health behaviors'.
Indeed, over the years several different studies have targeted the detrimental role of
negative affects, beliefs and attitudes regarding health, or vice versa the beneficial
effects of positive mood, variously termed 'hardiness' (Howard, Cunningham &
Rechnitzer, 1986; Kobasa, Maddi & Kahn, 1982), 'optimism' (Fitzgerald, Tennen,
Affleck & Pransky, 1993; Peterson & Bossio, 1991; Seligman, 1990), 'self-efficacy'
(Bandura, 1982; Jeng & Braun, 1997; McCann, Bovbjerg, Brief, Turner, Follette,
Fitzpatrick, Dowdy, Retzlaff, Walden & Knopp, 1995), 'sense of coherence'
(Antonovsky, 1987; Bishop, 1993), 'sense of control' (Contrada, Czamecki & LiChernPan, 1997; Rodin, 1986; Steptoe & Appels, 1989), 'sense of connectedness'
(Cohen & Syme, 1985; House, Landis & Umberson, 1988), 'happiness', (Myers,
1992), or 'pleasure' (Omstein & Sobel, 1989).
While a multitude of factors potentially associated with CHD have been studied,
most recent research focuses on psychosocial distress being an important coronary
hazard, and more specifically negative affect like depression, anxiety, hostility and
anger as a key concept (e.g., Frasure-Smith, Lesperance & Talajic, 1993; 1995;
Musselman, Evans & Nemeroff, 1998; Vandervoort, 1995). Therefore, cardiac
rehabilitation approaches that next to psycho-education modules and skill training
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also aim at decreasing negative affect by targeting upon underlying needs for
psychosocial support and building a sense of control might help patients not only
to become active partners in health care, but at the same time to prevent them from
further morbidity and premature mortality.

2.6.

RISK FACTOR MODIFICATION: CARDIAC REHABILITATION

Cardiac rehabilitation is defined by the World Health Organization Expert
Committee as 'the sum of activities required to influence favorably the underlying
cause of the disease, as well as to ensure the patients the best possible physical,
mental and social conditions so that they may, by their own efforts, preserve, or
resume when lost, as normal a place as possible in the life of the community'. The
definition of cardiac rehabilitation used by the WHO expert committee is based on
a 1988 assessment by the U.S. Public Health Service of cardiac rehabilitation, and
holds ample possibilities for the (cognitive-)behavioral approach to alter riskbehaviors; indeed, in recent years rather different behavior modification
approaches in the cardiac revalidation field are developed, structured and implemented, ranging from identifying 'high risk groups' to a general population
approach. Modification of the individual's risk factor profile seems to be the key
element in all these approaches to cardiac rehabilitation, aiming at teaching the
patient to reach and maintain a sense of control over his own risk factor profile.
A wide array in risk factor approaches and behavior modification techniques are
being used in cardiac rehabilitation, but most contemporary cardiac rehabilitation
approaches are built upon at least one -but frequently several- of the fundaments
described in the following paragraphs.
2.6.1.

PHYSICAL EXERCISE

Traditionally, cardiac rehabilitation consisted mainly of physical exercises in order
to diminish the anxiety of the patient for physical exertion and to restore the best
physical condition possible. Physical exercise has been advocated for centuries to be
a strong means in maintaining physical and psychological well-being and health. An
often cited saying is that of Moses Miamonides, a Hebrew scholar in the I2th
century, who already stated that: "anyone who is doing nothing but just hanging
around eventually will develop somatic problems and disease". In between, scientific evidence indeed has confirmed that physical training and exercise play an
important role in the (secondary) prevention of cardiac complaints (Leon, 1985).
Exercise both enhances cardiovascular fitness and improves body composition and
blood lipid profile (King & Senn, 1996), as well as ameliorates negative emotions
like depression (Milani, Lavie & Cassidy, 1995) or anxiety (Huijbrechts, Erdman,
Duivenvoorden, Deckers, Leenders, Pop & Passchier, 1997; Maines, Lavie, Milani,
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Cassidy, Gilliland & Murgo, 1997). However, the protective effect of physical
exercise is not proportional to frequency or intensity of the exercise, while high
intensity and/ or high frequency of physical exercise will heighten the possibility of
cardiac problems. A publication from the Honolulu Heart Program reinforces the
notion of a protective effect of modest physical exercise on a regular basis (Abbott,
Rodriguez, Burchfield & Curb, 1994). Meta-analyses showed a significant decrease
of cardiac mortality after physical revalidation, although -interestingly enough- the
number of non-fatal re-infarctions was not affected (Oldridge, Guyatt, Norman,
Crowe, Singer, Feeney, McKelvie, Runions, Streinet & Torrance, 1991; O'Connor,
Buring, Yusuf, Goldhaber, Olmstead, Paffenbarger Jr. & Hennekens, 1989). In an
older study, Mayou (1983) found, in spite of the fact that exercise training was
experienced by participants to be helpful and stimulating, little evidence that benefits
for the patients and/or their partners were different from controls on a more objective
outcome level. In an extensive review on the subject Miller, Balad and Fletcher
(1997) found that regular exercise improves psychosocial well-being, but that more
objective benefits in reducing risk factors are, however, rather modest, a conclusion
also reached by Brennan (1997). In general, the effects found are most outspoken in
middle-aged men. For women the relationship could not be demonstrated. Kugler,
Seelbach and Kriiskemper (1994) concluded from yet another meta-analysis that
exercise programs generate only small effects on commonly experienced emotions
by CHD patients like anxiety and depression. The authors conclude that the modest
effects of the present programs are mainly due to the fact that these programs arc not
individualized and that standard programs are offered to all patients, as a result of
which active engagement by the patient cannot be optimal. Recently, motivation
based models of exercise adoption and maintenance are suggested in order to
minimize dropout rates and problems of program adherence (Bock, Albrecht,
Traficante, Clark, Pinto, Tilkemeier & Marcus, 1997). In our opinion exercise
programs should not be considered the only treatment for emotional disturbances in
coronary patients: they can be psychologically beneficial, however, as additional
treatment components. Sobel (1995) argues that exercise for some part may operate
by influencing underlying shared (negative) beliefs and cognitions.
ADDRESSING THE EMOTIONS: FOCUSING ТАВР, HOSTILITY AND
NEGATIVE AFFECTIVITY
The idea that negative emotions can play an adverse role in both the development
and the recovery from coronary events is not new. Controlled prospective evidence
now indicates that anger, depression and anxiety may play a major role in the
genesis and maintenance of CHD (Ketterer, 1993). Evidence is accumulating that
there exists an important impact from negative emotions on prognosis following MI
(Frasure-Smith, Lesperance & Talajic, 1993; 1995). In a cardiac rehabilitation
study by Thomas (1995) it was demonstrated that especially anxiety in hospitalized

CABG patients could be reduced by offering patients opportunities to address
individually identified concerns regarding recovery and future functioning.
Starting from the experiences of the Recurrent Coronary Prevention Project (RCPP)
(Friedman, Thoresen, Gill, Ulmer, Powell, Price, Brown, Thompson, Rabin, Breall,
Bourg, Levy & Dixon, 1986; Friedman, Powell, Thoresen, Ulmer, Price, Gill,
Thompson, Rabin, Brown, Breall, Levy & Bourg, 1987) -the one and to date still
only large scale ТАВР modification program directed at CHD patients- several
Type A modification approaches have been developed (Bracke & Thoresen, 1996;
Burell, Ohman, Sundin, Strom, Ramund, Cullhed & Thoresen, 1994; Deffenbacher,
1994; Moller & Botha, 1996; Nunes, Frank & Kornfeld, 1987; Roskies, 1987) in
order to address the key emotional and behavioral patterns in CHD. In terms of
CHD reduction the outcome of these interventions is rather modest however on the
level of more objective psychophysiological effects (Sundin, Ohman, Burell, Palm
& Strom, 1994). Nevertheless, significant reductions of Type A behavior are
reported, which in principle makes ТАВР modification a valid ingredient of cardiac
rehabilitation. A word of caution is warranted regarding the generalizibility of the
results of these studies; the samples are - with an exception of the RCPP of courserelative small and often done with highly selected patient groups on the basis of
quite different program models; the approach of Moller and Botha (1996) for
instance is specifically based on the rational emotive therapy (RET) model, while
the other studies used a far more generalist counseling approach including several
behavioral components. Furthermore ТАВР is conceptually complex which makes
assessment and definition between studies not easily comparable (e.g., Brennan,
1997). Recently the conceptual context of ТАВР has moved towards anger and
hostility which thus have become major targets for intervention.
Several studies have attempted to modify anger and hostility (e.g., Achmon,
Granek, Golomb & Hart, 1989; Deffenbacher, Story, Stark, Hogg & Brandon,
1987; Gidron & Davidson, 1996), most of them heavily using cognitive behavioral
techniques and reporting mixed results. Delunas (1996) argues that, while the
evidence for a hostility-CHD link, especially as it applies to diverse populations,
still is far from conclusive, attempts at CHD risk reduction by modification or
reduction of hostility require a lot more sophistication and individualizing than
offered in most current cardiac rehabilitation programs. In a general review of
treatment efficacy for individuals with anger problems Edmondson and Conger
(1996) discuss similar difficulties in comparing anger treatments: there is a huge
implicit and/or explicit difference between different studies in theories, assessment
methods and therapeutic ingredients used, which again makes comparison between
them difficult. So, the conclusion of Delunas (1996) that it is at the moment unclear
how intervention programs can be effectively designed to address hostility as a
CHD risk factor when so many questions remain unanswered might be the most
valid observation for the time being.
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Nevertheless, in general, there is recent evidence that negative emotions like
hostility, depression and anxiety are linked to the development and progression of
CHD (Denollet, Sys, Stroobant, Rombouts, Gillebert & Brutsaert, 1996; FrasureSmith, Lesperance & Talajic, 1995; Goldstein & Niaura, 1992). A problem
regarding the interpretation of the results of these studies is the question whether
these negative emotions are cause or consequence of CHD. Byrne and Rosenbaum
(1990) for instance conclude from their comprehensive work about anxiety and the
heart that 'the widely held belief that anxiety, cardiovascular reactivity and stress
play causal roles in the pathogenesis of hypertension and CHD increasingly lacks
validity' (p479). Negative affectivity might be more related to symptoms and
functional disorders rather than to organic diseases. Nevertheless, most studies
suggest that for cardiac patients emotional distress and negative emotions are useful
predictors of negative intervention outcomes, and that assessment and therapy of
these emotions should be standard procedure in any cardiac rehabilitation approach
(Allison, Williams, Miller, Patten, Bailey, Squires & Gau, 1995; Lesperance &
Frasure-Smith, 1996). Thus, Thomas (1995) studied the effects on state anxiety of
participation in (group) educational interventions in patients undergoing their first
CABG and reported a positive effect, which is in line with earlier studies reporting
a positive effect of psycho-education on emotional state (Oldenburg, Perkins &
Andrews, 1985; Devine & Cook, 1986) as a result of enhanced feelings of
emotional support and greater self-control.
EMOTIONAL SUPPORT, STRESS MANAGEMENT AND PSYCHOEDUCATION
In recent years a lot of approaches have been based on what is called stress management techniques aiming at reduction of stress, post or propter associated with
cardiac problems. These approaches are aiming at stress reduction in order to
reduce cardiac morbidity and mortality. Overviews of the effects of this kind of
interventions can be found in Bundy (1989), or Friedman, Myers, Krass and
Benson (1996). These reviews are summarizing studies that demonstrated beneficial effects of the stress management approach in cardiac rehabilitation in terms of
decrease of stress reactions and increase in psychological and emotional
functioning, increase in healthy behaviors, and even decrease in morbidity and
mortality. Research by van Dixhoom (1989; 1997) demonstrates the potential
benefits in the long run of adding relaxation instruction to cardiac rehabilitation.
Nevertheless, Friedman, Myers, Krass & Benson (1996) underline the fact that the
data on independent effects of the relaxation response alone are not conclusive.
A meta-analysis regarding psycho-education approaches is given by Mullen. Mains
and Velez ( 1992) demonstrating beneficial effects of psycho-education approaches
on life-style (exercise), blood pressure and mortality; the weighted average effect
sizes found were 0.18, 0.51, and 0.24 respectively. The question remains if this

effect is accomplished on the basis of direct or indirect effects: education alone
does not change behavior, although it can reduce anxiety and alleviate depression
(Godin, 1989; Houston Miller, Taylor, Davidson, Hill & Krantz, 1990). In the same
sense psycho-educational interventions do not appear to have much direct effect on
stress reduction. Therefore, recently programs are being developed which combine
approaches incorporating health education, a variety of stress management
techniques and emotional support in order to get optimal results in the area of life
style modification, (secondary) prevention, psychosocial rehabilitation, morbidity
and mortality. There is a growing consensus that psychosocial interventions are
effective for (psychosocial) recovery and for increased compliance with medical
advice. The study of Oldenburg, Perkins, and Andrews (1985) already clearly
demonstrated in patients in the hospital recovering from MI that an intervention
that serves the function of emotional support, education, arousal reduction and
promotion of change in risk behaviors has a significant effect on measures of
psychological functioning, life style, and use of health care resources in the year
after discharge from the hospital, which effect has been confirmed in more recent
studies about the benefits of cardiac rehabilitation (e.g., Black, Allison, Williams,
Rummans & Gau, 1998; Dafoe & Huston, 1997; Fletcher, G.F., 1998; Friedman,
Williams & Levine, 1997; Gohlke & Gohlke Bärwolf, 1998).
2.6.4.

MULTIMODAL APPROACHES
A initially promising program combining the different approaches is the multimodal approach of the Lifestyle Heart Trial (Ornish, 1990; Ornish, Scherwitz,
Doody, Kesten, McLanahan, Brown et al. 1993; Ornish, Brown, Scherwitz,
Billings, Armstrong, Ports et al., 1990; Ornish, Scherwitz, Billings, Gould, Merritt,
Sparler, et al., 1998; Scherwitz & Kesten, 1993), which is a very comprehensive
approach encompassing a combination of patient education, ТАВР and angerhostility modification approaches, stress management, relaxation and breathingexercises, physical exercises and diet changes. This approach was compared with a
control group receiving regular cardiac care. At follow-up after one year, the
average obstruction of the coronary arteries decreased in the experimental group
whereas it increased in the control group. Positive results were also found for total
cholesterol and LDL cholesterol. One of the major problems of this kind of
approaches is compliance however: the commitment asked to follow the regime is
much higher than the average patient will be prepared to. Billings, Scherwitz,
Sullivan, Sparler and Ornish (1996) acknowledge the fact that the lifestyle heart
trial study may not be representative for all CHD patients because half of the
patients who were invited refused to participate.
A similar effort was asked from the participants of the Recurrent Coronary
Prevention Project: in a program taking a maximum of 44 sessions, patients were
taught muscle relaxation, behavior modification, and what Friedman et al. (1984)
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call "cognitive affective learning", i.e., modification of TABP-related beliefs,
combined with the establishment of self-management. The program was compared
with regular cardiac counseling. In the experimental condition 17,6% changed their
ТАВР substantially, compared with only 3,7% in the control group. Of those
patients who changed their ТАВР, only 1.7% experienced a re-infarction within
three years, compared with 8.6% in the control group. However, again, the subjects
of this study are not representative of the average CHD-patient in the sense that
they were highly motivated from the start and had to quit smoking and be present
at all sessions.
Nevertheless, in general, positive outcomes of multidisciplinary and multimodal
approaches have been reported (v.Elderen, Maes & van den Broek, 1994; Linden,
Stossel. & Maurice, 1996; Oldenburg, Perkins & Andrews, 1985; Rugulies,
Scherwitz, Siegrist, Hertel & Benesch, 1996; Wenger, Froelicher, Smith et al.,
1995). It is acknowledged by some researchers, however, that the effects of these
programs are in fact fairly modest (v.Elderen, Maes, Seegers, Kragten & Relik-van
Wely, 1994; Engblom, Korpilahti, Hämäläinen, Puukka & Rönnemaa, 1996; Lidell
& Fridlund, 1996), or even absent at all (Frasure-Smith, Lesperance, Prince,
Verrier, Garber, Juneau, Wolfson & Barassa, 1997; Jones & West, 1996; Taylor,
Miller, Smith & DeBusk, 1997). The Jones and West study based its conclusions on
a randomized controlled trial in 2328 unselected MI patients from six district
general hospitals in England and Wales and the authors underline the interesting
fact that notwithstanding the absence of objective benefits, participating patients
and spouses are nevertheless inclined to rate programs highly, which suggests a
'quality of care' role for rehabilitation. A similar observation was done by Collins
and Rice ( 1997) who in an attempt to replicate an earlier positive finding of the
effects of stress management in cardiac rehabilitation failed to demonstrate that
individual instruction sessions in progressive muscle relaxation and guided
imagery followed by daily home practice with audiotaped instructions were
effective in reducing symptoms and or negative affectivity; nevertheless, the
patients evaluated the program as helpful, reporting lower subjective tension levels
after practice. Gordon and Haskell (1997) discuss the deficiencies of these comprehensive multimodal approaches and recommend for future programs: (1) adequate
initial risk assessment; (2) formulating specific goals for each identified risk factor;
(3) implementation of an individualized treatment plan; (4) long term follow-up to
enhance compliance and for program revision where necessary, and (5) long term
outcome assessment.
HOSPITAL OR COMMUNITY CARE
Especially against the background of the current debate on hospital associated care
versus community based health care approaches, developments in the efforts to
prevent cardiovascular disease by means of community education are worth

mentioning. They form comprehensive and integrated programs addressing
environmental, policy and individual behavior change. Jones and West (1995)
describe this development as one of the 'key challenges' in the future of cardiac
rehabilitation. Schmid, Pratt and Howze (1995) give a lucid overview of the
evolution of efforts to prevent cardiovascular disease, from individual health
education approaches to broader community education efforts and, finally, to
comprehensive and integrated programs addressing environmental, policy, and
individual behavior change. The authors stress the relevance of this development,
arguing that it is unreasonable to expect large proportions of the population to make
individual behavior changes that are discouraged by the environment and existing
social norms. Raising taxes on tobacco, limiting promotion and advertisement,
prohibition of vending machines have proven to be effective tobacco control strategies, according to Schmid and colleagues. Such supportive environmental changes
may be an utmost important framework for individual behavior to change (Green
& Richard, 1993). It is to be expected that the future development in cardiac
rehabilitation will go into the direction of further integration with community
approaches to enhance healthy behaviors, not only because of the ever rising costs
of the hospital based health care delivery but also because of a better integration
with the existing social support systems of patients in their own environment.

CONCLUSIONS AND RECOMMENDATIONS
The present review has excavated lots of promises from the cardiac rehabilitation
scene but at the same time relatively little objective and homogeneous 'hard facts'
about what exactly the effective ingredients in cardiac rehabilitation might be. This
is due for a great deal, of course, to the enormous heterogeneity of the field both in
theoretical models and definitions, patients groups, assessment approaches,
methodology and aims and scope of rehabilitation goals. In a way we found this a
rather disappointing conclusion after thirty years or more of cardiac rehabilitation.
At the other hand the daily clinical experience of most of us is that most of our
patients do seem to benefit from these approaches, an experience confirmed by
some recent cost-effectiveness studies (e.g., Pashkow & Nestor, 1997; Perk, 1996;
Taylor & Kirby, 1997). It is a frequently done but still puzzling observation that
(some) patients experience better quality of life as a result of cardiac rehabilitation
in the absence of more objective psychological or cardiac effects; apparently,
cardiac rehabilitation may induce a perception of improved health in coronary
patients (e.g., Engblom, Korpilahti, Hämäläinen, Rönnemaa & Puukka, 1997). At
the same time, from a research perspective the field appears very active, which
indeed does hold a lot of promises for a future better understanding of the multidimensional aspects of what exactly will make cardiac rehabilitation successful and
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for whom: we have to bear in mind that CHD-patients are not one coherent group
but differ amongst themselves greatly on the basis of for example, age, gender,
experienced social support, socio-economic status, precise cardiac diagnosis, and
kind of coronary event experienced. Having concluded this, we do know by now
that if rehabilitation proceeds from a mere medical model a patient would see both
problem and solution as outside his control, normally resulting in very poor compliance. By considering psychosocial and behavioral risk factors that create
distress, medical care can be reshaped to improve health and quality of life in a
manner consistent with controlling health care costs (Sobel, 1993; 1995). Cardiac
rehabilitation needs to engage patients most actively towards modifying their ways
of life in a rather substantial way.
Programs of rehabilitation need not to be too elaborate, though, because of reasons
of maximal adherence and from the perspective of cost effectiveness: Friedman,
Williams and Levine (1997) suggest that compliance might be further enhanced not
only by employing a relative compact program but at the same time by emphasizing
extensive personal contact with the rehabilitation staff, which, we might add, could
be inside and/or outside the hospital. Promising in this respect are approaches in
which individually tailored goals are set during rehabilitation programs which
might be further monitored and evaluated by telephone follow-up (e.g., v.Elderen,
Maes & van den Broek, 1994; Frasure-Smith & Prince, 1987; Miller, Haskell,
Berra & DeBusk, 1984; Miller, 1997; Zhu, Stretch, Balabanis, Rosbrool, Sadler &
Pierce, 1996), and approaches which are (partly) more community oriented or
home-based (e.g., Franklin, Hall & Timmis, 1997). In most cases the partner of the
patient is actively committed to the program. An interesting development is to look
into the role of the patient's general practitioner in (secondary) prevention,
education and program adherence which in terms of cost-effectiveness as well as in
terms of compliance might be pivotal (Makrides, Veinot, Richard & Allen, 1997).
Social support greatly enhances the effects of cardiac rehabilitation in general and
most specifically in the sense that it diminishes the adverse role of negative
emotions (Linden, Leung, Chawla, Stossel, Rutledge & Tanco, 1997). Both
working with group sessions and inviting partners to the weekly sessions is
reinforcing the social support status of the patient. Along with Thompson (1995)
and Gordon and Haskell (1997) we think that cardiac rehabilitation should be
individually tailored: programs should move from providing a relatively standard
program to far more flexible approaches based upon individual assessment using
weekly group sessions to which the patient's partner structurally is invited. The
group approach offers a relative inexpensive way to treat CHD, a disorder for a
substantial segment of the population in which life style modification is an
important target in therapy, particularly when compared to the costs of (re)hospitalization and invasive cardiac procedures. The adverse role of negative emotions
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in the rehabilitation process should be carefully assessed: high negative affectivity
and low social support are both predictors of negative outcome, but it might well
be the case that negative emotions are doing so by their adverse impact on social
support. In order to endorse the patient's individual goals, based upon elaborate
individual assessment, these individual goals are -after the group program is
finished- monitored and evaluated by telephonic follow-up counseling sessions.
Surprisingly, to our knowledge only a few studies have been done until now where
different diagnostic groups like patients having undergone an MI, a PTCA or a
CABG are compared; a recent Dutch study (Peek, Pennings-van der Eerden &
Helders, 1997) found for instance that MI patients could benefit more from
comprehensive cardiac rehabilitation programs than PTCA or CABG patients. We
think that future research and clinical practice would benefit from giving more
attention to diagnostic and cardiac differences among patients.
In the same sense elaborate initial psychological assessment is important to include
those patients in cardiac rehabilitation who are able to benefit from it. A lot of
research still need to be done in order to develop sensitive enough multidimensional tools upon which we can make valid decisions in this respect.
The recent guidelines formulated by the Dutch Heart Foundation offer, we think, a
framework to begin with in order to develop more sensitive cardiac rehabilitation
programs tailored to the specific needs of the patient group at hand.
THE DUTCH HEART FOUNDATION GUIDELINES
Out of a workshop about cardiac rehabilitation organized by the Dutch Association
of Cardiologists in 1993, the Dutch Heart Foundation was asked to create practical
guidelines for developing and implementing cardiac rehabilitation programs in
hospitals; the first part of these guidelines were recently published (Dutch Heart
Foundation, 1995a). Much of the above described developments can be found in
these guidelines making them quite up to date.
The guidelines state that cardiac rehabilitation is indicated when as the result of a
cardiac disease a discrepancy exists between current and optimal functioning
and/or when changeable risk behavior exists, and that (some form of) cardiac
rehabilitation might be useful in the case of myocard infarction (MI), coronary
artery bypass operation (CABG), percutaneous transluminal coronary angioplasty
(PTCA), valve operation and surgically corrected congenital defects.
Four groups of (sub)goals of cardiac rehabilitation are mentioned by the guidelines:
1. Somatic goals like learning to know one's somatic (in)possibilities and optimizing one's somatic exertion possibilities
2. Psychological goals like mastering the fear of somatic strain, recovering
emotional balance and learning how to cope adequately with the cardiac disease
and the resulting negative emotions.
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3. Social goals like restoring balance in interpersonal relationships both within and
outside the family, optimal reintegration into work- and or household duties and
a return to hobbies and leisure activities, which in our opinion, again, mainly
affects negative affectiv ity
4. Secondary prevention goals like modification of risk behaviors and reinforcing
compliance to the therapy regime.
The rehabilitation exists of 4 standard group modules which can be offered
separately, or in whatever combination. The training modules are a short physical
rehabilitation/ exercise module, lasting from 8 - 1 0 contact hours, an extended
physical module (18 - 24 contact hours), a patient education module existing of
several informative group sessions, and a psycho-education module in which the
sessions are intensive workshops aiming at behavioral change regarding major risk
factors. The main idea behind this modular approach is to make individually
tailored programming possible. So, it is argued that for most cardiac patients for
who cardiac rehabilitation is indicated only the physical module(s) in combination
with the information/education module will be sufficient. Only a relatively small
amount of cardiac patients with more complex problems at the somatic, psychological and social level will be in need of a more elaborate approach including
behavior modification and psycho-education. The idea is to offer this more
specialist rehabilitation only in some centers within a particular region by
accredited cardiac/health psychologists (Halperin, 1996; Marks, Brucher-Albers,
Donker, Jepsen, Rodrigucz-Marin, Sidot. & Wallin Backman, 1998; Sheridan,
Matarazzo, Toll, Perry, Jr. & Belar, 1988; Thompson, Bowman, Kitson, DeBono &
Hopkins, 1996).
On the whole however, clinical praxis in the Netherlands is not yet that advanced,
as a recent investigation into the current Dutch cardiac rehabilitation programs
showed (Soons, 1995). Most programs apparently are not offering much more than
just physical rehabilitation. So it is to be hoped that the guidelines will find their
way to mold and stimulate daily practice of the cardiac rehabilitation teams in the
Netherlands, which in our opinion has to be multidisciplinary in order to be able to
address adequately all aspects involved.
Most importantly, the Dutch guidelines offer a uniform basis for a scientific audit
and evaluation of the suggested multidimensional modular rehabilitation program
in order to know more about its efficacy, related to more precisely formulated
criteria of which patient is suited for what approach. Only then we will be able in
the future to address ourselves more adequately to the intrinsic components of the
patient's individual struggle to find a new emotional balance, which -ultimately- is
the core business of an effective rehabilitation process. The result seems to be
healthier patients and, therefore, lower health care costs.
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The assessment of hostility in patients with coronary heart disease45
Frank JS Donker, Mari π us H M Breteier & Cees PF van der Staak

3.1.

ABSTRACT
Objective: One of the problems in efforts to more clearly conceptualize hostility is
the amount of method variance, which ranges from self-report techniques to
interview-based methods and mirrors the multidimensional nature of hostility and
related constructs. In addition, rather few studies concerned with the assessment of
hostility have specifically used samples of coronary heart disease patients. The
purpose of the present study was therefore to examine the multidimensionality of
the construct of hostility in a sample of male coronary patients with some
frequently used instruments.
Method: Factor analysis was used to detect the relevant underlying constructs,
which were assessed using a variety of hostility measures in a sample of cardiac
patients undergoing baseline assessment in an ongoing health-education inter
vention study. Measurement included both questionnaires and interviews. Subjects
(n=235) were divided into 3 diagnostic groups: patients who had recently under
gone an MI, a PTCA, or a CABG.
Results: A four-factor solution appeared to give the best fit, and the following
factors were isolated: anger out, negative affect, coping, and anger-in. All intercorrelations were smaller than .50. Medical diagnosis did not differ with regard to the
four factors found. The total hostility construct as measured by the Structural
Interview did not fit into the four factor model.
Conclusions: The present study is the first to confirm in a representative group of
CHD patients that dimensions of anger and hostility do constitute valid and relevant
aspects of the general hostility construct found in non-patients groups. The four
aspects of hostility isolated using some well-known hostility questionnaires as well
as the Structural Interview explained most of the observed variance. The Structured
Interview appears to tap the more general state-anger aspects. The four aspects of
hostility found may clearly relate differentially to health in those who have proven
to be coronary prone. Future studies on the understanding and prediction of health
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from hostile or negative emotional components in CHD patients should pay greater
attention to the multidimensional nature of hostility and may therefore benefit from
the use of the four-factor model described here.
Acronyms:
CHD = Coronary Heart Disease; ТАВР = Type A Behavior Pattern; MI =
Myocardial Infarction; PTCA = Percutaneous Transluminal Coronary Angioplasty;
CABG = Coronary Artery Bypass Grafting; SI = Structural Interview; MRFIT = the
Multiple Risk Factor Intervention Trial; AHA = Anger, Hostility & Aggression;
AIAI = Aggravation, Irritation, Anger and Impatience; FTAS = Framingham Type
A Scale; MAI= Multidimensional Anger Inventory; ML = Maximum Likelihood;
TASR 1= Type A Self-Report Inventory; STAS = State-Trait Anger Scale; ZAV =
Zelf Analyse Vragenlijst; SECS = Self-Expression and Control Scale; ΤΌΤΗΟ =
Total Hostility; HPPQ = Heart Patients Psychological Questionnaire; PC =
Principal Components; ANOVA = Analysis of Variance; LSD = Least Square
Differences; MBO = Middle School; NA = Negative Affectivity; SES = socio
economic status

3.2.

INTRODUCTION
The notion of an association between certain behavioral and personality factors and
the risk of developing Coronary Heart Disease (CHD) is not new. As early as 1910,
Osier asserted that individuals under time pressure were prone to angina (Osier,
1910). In 1936, Menninger and Menninger concluded from a psychodynamic
perspective that heart disease is often associated with repressed hostility
(Menninger & Menninger, 1936). Modern research in this area has been based on
the work of Friedman and Rosenman (Friedman & Rosenman, 1959; 1974) and the
role of the Type A behavior Pattern (ТАВР). The ТАВР is defined as an actionemotion complex involving (a) behavioral dispositions such as ambitiousness,
aggressiveness, competitiveness, and impatience; (b) specific behaviors such as
muscle tenseness, alertness, rapid vocal stylistics, and accelerated pace of activi
ties; and (c) emotional responses such as irritation, hostility, and increased potential
for anger (Rosenman, 1991). In a large meta-analysis by Booth-Kewley and
Friedman (Booth-Kewley & Friedman, 1987), substantial associations between
ТАВР and CHD were shown, but the authors argued that the ТАВР may be a
'container construct' and that only certain elements may be related to CHD. The
potential importance of hostility, in particular, as a risk factor for CHD was sub
sequently stressed by Matthews in her critique and re-analysis of the Booth-Kewley
and Friedman study (Matthews, 1988). Since then, hostility has been generally
viewed as the most "toxic" element within the global Type A Behavior Pattern
(Dembroski, McDougall, Williams, Haney & Blumenthal, 1985; Ganster,
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Schaubroeck, Sime & Mayes, 1991; Heam, Murray & Luepker, 1989; Houston,
Chesney, Black, Cates & Hecker, 1992; Koskenvuo, Kaprio, Rose, Kesaniemi,
Sarna, Heikkila & Langinvainio, 1988; Rosenman, 1991; Scherwitz, Perkins,
Chesney, Hughes. Sidney & Manolio, 1992; Smith, 1992; Watkins, Ward, Southard
& Fisher, 1992).
HOSTILITY
Although much has been written about the concept of hostility, there is still a great
deal of discussion with regard to its definition. Friedman accurately illustrated the
definitional complexity of the concept by observing that hostility is defined in
different ways by different investigators, is not simple to measure, is affected by
other individual differences, and occurs in different personal and social contexts
(Friedman, 1992). The following are just a few examples:
(1) In a study by Lundberg et al., the scores for total Type A behavior (ТАВР) and
a number of subcomponents (for example, competitiveness, time urgency,
hostility) were examined in relation to cardiovascular and neuroendocrine
reactivity (Lundberg, Hedman, Melin & Frankenhauser, 1989). The results
showed relationships between competitiveness / hostility and physiological
reactivity of men at work, between ТАВР (and hostility) and serum cholesterol
in men, and between hostility and serum cholesterol in women. As expected, the
association between Type A behavior and the physiological measurements was
more pronounced in "extreme" Type A and Type В subjects.
(2) In a different study MacDougall et al. conceptualized "potential for hostility"
(i.e. the total hostility score on the SI) (Rosenman, Friedman, Strauss, Wurm,
Kositchek, Hahn & Werthessen, 1964; Rosenman, 1978), as "a stable pre-disposition to respond to a relatively broad range of frustrating circumstances with
varying degrees and combinations of anger, irritation, disgust, arrogance,
contempt, resentment, and the like, which may or may not be associated with
overt behavior directed against the source of the frustration" (MacDougall,
Dembroski, Dimsdale & Hackett, 1985, p.140-141).
(3) In later research, it has been attempted to refine the 'potential for hostility'
concept. Engebretson and Matthews, for example, have found the subcompo
nent "hostile style" as measured by the SI to constitute a unique aspect of
hostility, with apparent importance for CHD and the cardiovascular responses
of men under stress. That is, the authors found a significant relationship
between "hostile style" and heightened cardiovascular responses to psycho
logical stressors, which are thought to be one of the major mechanisms linking
behavior and CHD (Engebretson & Matthews, 1992). In a later study, Matthews
et al. found furthermore male adults and male children to have higher SI
Potential for Hostility ratings and MMPI-derived Hostility scores than their
female counterparts (Matthews, Woodall, Engebretson McCann, Stoney,
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Manuck & Saab, 1992). The heightened hostility of males may account, in part,
for their heightened risk of CHD.
(4) Finally, Smith (1994) summarized hostility as an enduring and general personality
trait that implies a devaluation of the worth and motives of others, an expectation that others are likely sources of wrong doing, a relational view of being
opposed to others, and a desire to inflict harm or see others harmed. In other
words, hostility is a multifaceted phenomenon that includes cognitive, affective,
and behavioral elements (Barefoot & Lipkus, 1994; Barefoot, 1992; Diamond,
1982; Eckhardt, Barbour & Stuart, 1997; Miller, Smith, Turner, Guijarro &
Hallet, 1996; Miller, Jenkins, Kaplan & Salonen, 1995; Siegman, Dembroski &
Ringel, 1987; Siegman & Smith, 1994; Spielberger, Johnson, Russell, Crane,
Jacobs & Worden, 1985).
THE ASSESSMENT OF HOSTILITY

Although clear distinctions can be made at a conceptual level, they are often
difficult to maintain at the operational level. This is because the constructs involved
are strongly correlated; for example, trait anger, hostile beliefs, and proneness to
aggressive behavior often co-occur. Similarly, the instruments used to measure
these traits may assess different but overlapping components (Miller, Markides,
Chiriboga & Ray, 1985); that is, the assessment devices may vary with respect to
the aspects of hostility that they tap (see e.g., Harbin, 1989). This means that the
choice of measurement instruments may play a key role in the results obtained with
regard to the relation between hostility and CHD. As Meesters recently concluded
in his review of the literature: "if it is assumed that all instruments assess the same
broad concept of hostility, this may easily lead to inconsistent research findings,
thus lowering the status of the hypothesis that there is a relationship between
hostility and health" (Meesters, 1995).
Only a few studies have examined the possible 'underlying' structural relations
between the different measures of hostility that may predict CHD. In a sample of
445 female and 260 male college students, Kopper and Epperson (1996) factor
analyzed 17 self-report measures of anger, aggressiveness, and hostility. The result
was a three-factor pattern of 'aggressive acting-out', 'poorly controlled anger', and
'anger suppression'. In another study, Miller, Jenkins, Kaplan, and Salonen (1995)
examined the factor structure underlying the Cook Medley hostility subscale
measuring cynicism (Cook & Medley, 1954), the three subscales from the
Spielberger et al. (1985) anger expression scales, the five subscales from Siegel's
Multidimensional Anger Inventory (MAI) (Siegel, 1986), and items measuring
hostility from four scales assessing TABR The authors identified eight separate
factors: 'hostile anger expression', 'perceived control over oneis anger expression',
'frequency of anger', 'ease of anger provocation', 'brooding', 'hostile out-look',
'cynicism', and 'sullenness'.

In a study by Barefoot and colleagues, middle-aged and older adults were admi
nistered a broad battery of measures regarding hostility, including six self report
measures and the SI. A principal components analysis revealed Overt Hostility'
involving the open expression of anger, 'Covert Hostility' reflecting resentment and
a tendency not to openly express, and 'Hostile Beliefs' reflecting cynicism and
suspicion (Barefoot & Lipkus, 1994). Whereas the scores on 'Overt Hostility' were
found to be negatively related to age, the scores on 'Hostile Beliefs' were positively
related to age and the scores on 'Covert Hostility' did not correlate with age. These
findings are much in line with those of a previous study by Barefoot, Beckham,
Haney, Siegler et al. ( 1993), who found a positive association between age and selfreport measures reflecting such hostile beliefs about others as cynicism and
suspiciousness (Barefoot, Beckham, Haney, Siegler & Lipkus, 1993). A similar
association was found when the assessment of hostile behavior was based on the
respondent's interaction style during an interview. At a more general level, studies
have shown hostility to constitute a CHD risk indicator for men only under the age
of 50 (Meesters & Smulders, 1994; Engebretson & Matthews, 1992).
Finally, Friedman et al. (1995) administered 36 personality scales commonly used
to measure negative socio-emotional patterns to 454 undergraduates. A principal
components factor analysis resulted in five factors: 'neuroticism', 'aggressive overt
hostility', 'alienated /suspicious hostility', 'introversion', and 'conscientiousness/
impulse control/harm avoidance'. The authors conclude that there are always
problems with self-report measures, revolving around issues of self presentation
and limits on self-knowledge and should therefore be supplemented by behavioral
measures such as structured interviews and observational biographies whenever
possible (p.249). The authors conclude that researchers planning a study of the role
of negative reaction patterns in health should address at least four 'basic'
constructs: a) aggressive overt hostility; b) cynical alienated bittemess; с) intro
version; and d) anxiety/ depression (neuroticism). The authors also note that their
results may not be generalizable to strikingly different populations (Friedman,
Tucker & Reise, 1995). And, indeed, a major weakness of most of the studies
concerned with hostility is their failure to include coronary patients.
HOSTILITY IN CHD PATIENTS
We searched the Medline and Psychlit databases for studies concerned with the
assessment of hostility since 1991. Of the dozens of studies we found, only seven
included identified CHD patients (Atchinson & Condon, 1993; Denollet, 1993;
Fukunishi, Hattori, Nakamura, & Nakagawa, 1995; Helmers, Krantz, Merz, Klein,
Kop, Gottdiener & Rozanski, 1995; Ketlerer, Lovallo & Lumey, 1993; Ohman,
Burell, Ramund & Fleischman, 1992; Ricci-Bitti, Gremigni, Bertolotti & Zotti,
1995). In six of the seven studies different questionnaires were used to tap
(different aspects of) hostility. The majority of the questionnaires were neither

53

constructed upon nor validated against a sample of coronary patients, and were also
not sufficiently sensitive to tap the underlying aspects of hostility that may dif
ferentially relate to CHD outcome. Also, none of the studies investigated the
structural relations between the different measures employed within the study. In
sum, whereas in non-patient samples relevant clusters of overt and covert hostility
could be identified, it remains to be seen whether these dimensions play a role in
the health of CHD patients.

3.3.

AIM OF THE PRESENT STUDY
The purpose of the present study was to examine the multidimensionality of the
hostility construct by analyzing some well-known hostility assessment instruments
- both questionnaires and the SI - in a group of well-defined coronary patients.
Based on the foregoing considerations, our research questions were as follows.
1. What factor structure is revealed by some well known assessment instruments
intended to measure hostility when applied to a sample of male CHD patients
who recently underwent a Myocardial Infarction (MI), a Coronary Artery
Bypass Grafting (CABG), or a Percutaneous Transluminal Coronary Angio
plasty (PTCA)?
2. How independent are the resulting factors ?
3. To what extent does the (hostility) factor structure observed for this sample
deviate from the factor structure(s) observed for other samples ?
4. To what extent are the observed factors associated with demographic variables
known to confound the relation between CHD and psychological variables?

3.4.

METHOD

3.4.1.

SUBJECTS
Our sample consisted of 235 consecutive male cardiac patients seen at the
Cardiology Department of the St. Joseph Hospital (SJZ), Eindhoven, The Nether
lands, in the period 1992-1995. The patients were 30 to 70 years of age and had
recently undergone one (or more) of the following major cardiac events: MI,
CABG, or PTCA. In Table З.1., an overview of the age, marital status, and educa
tional level for the sample is presented.
Although CHD remains the major cause of morbidity and mortality for both men
and women (e.g.. Blumenthal & Matthews, 1993; Brezinka & Kittel, 1995; Dutch
Heart Foundation, 1995), only men were included for reasons of homogeneity.
There is also growing evidence that hostility in men may refer to a different concept
than hostility in women (e.g., Davidson, Prachkin, Lefcourt & Mills, 1996).
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Table 3.1. Age, marital status, and educational level in a sample of 235 male CHD patients seen at the
cardiology department of the St. Joseph Hospital in Eindhoven-Veldhoven: the SJZ sample.

Ml
CABG
PTCA
Total

ACE
(X)

ACE
(SD)

AGE
(RANGE)

MARITAL
STATUS1

EDUCATION2

149

55

9.3

30-70

89,9 (10)3

MAVO(16) 3

60

59

8.8

37-70

94,6 (4)

MAVO (9)

26

57

7,1

42-70

91,7(2)

MAVO (2)

235

56

9.1

30-70

91,3(16)

MAVO (27)

Legends:
1
Percentage of patients living with a partner.
2
Average education completed; MAVO is comparable with US Middle School, yet also encompasses grades 9 and 10.
3
The number of missing cases indicated in parentheses.

3.4.2.

MEASURES

Both the questionnaire and interview methods were utilized in order to allow for
comparison: four different questionnaires encompassing 11 different subscales
were included in the study as well as a Total Potential for Hostility (TOTHO)
measure derived from the (audiotaped) Structured Interview (SI) originally
developed in the Western Collaborative Group Study (Rosenman, Brand, Jenkins,
Friedman, Straus & Wurm, 1975; Rosenman, 1978). TOTHO consists of both the
hostile content encountered in the responses of the interviewee and the hostile
(interactive) elements observed during the interview such as speaking in a loud
voice or laughing in a hostile manner (hostile style).
The questionnaires are well-known from the research literature and are frequently
used in the assessment of hostility in patients with coronary heart disease:
(l)the Dutch version (ZAV) of Spielberger's State-Trait Anger Scale (STAS)
(Spielberger, 1980) as developed by van der Ploeg, Defares, and Spielberger
(van der Ploeg, Defares & Spielberger, 1982). We used the state and trait scales,
which are divided into subscales to tap the expression versus experience
components of these constructs.
(2) The Self-Expression and Control Scale (SECS) is a Dutch adaptation of Spielberger
et al.'s Anger Expression (AX) Scale (Spielberger, Johnson, Russell, Crane, Jacobs
& Worden, 1985) developed in the Netherlands to assess four different aspects of
anger and/or hostility (v. Elderen, Maes, van der Kamp, van der Ploeg, Ensink &
Spielberger, 1995; v.Elderen, Maes, Komproe & van der Kamp, 1997).
(3) A Dutch version of Derogatis' SCL-90 (Arrindell & Ettema, 1986) was also
used; we selected both the hostility subscale and the sensitivity subscale.
(4) The Heart Patients Psychological Questionnaire (Erdman, 1981 ) is a Dutch
instrument developed to assess the well-being of cardiac patients. We used the
subscale intended to tap despondency (HPPQ-Des), which consists of such
emotions as depression, anxiety, crying, aggression, and worrying.
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It should be noted that only the SI and the HPPQ were specifically constructed to
assess the psychological functioning of (male) cardiac patients and validated using
representative samples of CHD patients.
The administration of the SI and the scoring of the SI on the basis of audiotaped
recordings was done by trained interviewers6. Booster training sessions were
regularly held in order to maintain maximum interscorer reliabilities. A random
sample of the audiotaped interviews was also scored and compared for inconsistencies by an independent rater. The interrater reliability found in this manner was
r=.80. In Table 3.2., the different assessment instruments are described in further
detail.
3.4.3.

PROCEDURE
As mentioned above, the measures were administered to identified cardiac patients
as part of an ongoing health-education intervention / rehabilitation study. Assessment took place approximately 3 months after the cardiac incident on average.
During the first days of their stay in the hospital, the MI patients were given a
leaflet describing the rationale behind the study and the procedure. The patients
who had recently undergone a PTCA were not hospitalized in the majority of cases,
so these people received the leaflet upon their first outpatient visit, which was an
average of six weeks following PTCA intervention. Patients who had undergone
CABG received the leaflet upon their first outpatient visit following surgery. The
leaflet also contained an invitation to participate in the study and return the
enclosed response card when willing to participate. After receipt of the response
card, an intake interview was conducted by the first author and the patient was
asked to sign an informed consent form. Separate appointments were made for the
SI by a trained interviewer unaware of the patient's diagnosis and assigned experimental condition and for the administration of the questionnaires.

3.4.4.

DATA ANALYSIS
We applied a factor analysis to both the 11 hostility questionnaire measures and the
total hostility score of the SI in our search for underlying commonalities by way of
a Maximum Likelihood (ML) analysis (Varimax rotation). The alpha was set at
0.01.

Note
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Table 3.2. Instruments used to assess aspects of hostility and anger
Instr

Subscale

items

Sconng

ZAV

Siafe anger ANCEXPR

3

4-point scale3

28 1

Measures the expression of
anger

State anger ANCSENS

4

4-pomt scale

281

Measures the feeling of anger

Trait anger ANCREA

3

4-point scale

78 2

Measures disposition to
express Anger in provoking
situations

Trait anger ANCTEM

5

4-point scale

78 2

Measures general disposition
to experience anger

HPPQ

Despondency
HPPQ-Des

10

Multiple choice
(Correct / ? /
not correct)

SCL-90

Hostility
SCLHOS

6

5-point
frequency scale4

77 e

Measures state hostility
thoughts, feelings, and
behaviors indicative of a
negative mood or anger

SCL-90

Sensitivity
SCLSENS

18

5-point frequency
scale

92'

Measures dissatisfaction with
oneself in relation to other
human beings

SI

Hostility
TOTHO

SECS

Anger-In
SECSAI

10

4-point
frequency scale3

87 s

Measures internalization of
anger (Anger-In), ι e the
frequency of feelings of anger
that are internalized

Anger-Out
SECSAO

10

4-point frequency
scale

82 8

Measures externahzation of
anger (Anger-Out), ι e the
frequency of feelings of anger
that are externalized

Control Anger-In
SECSCAI

10

4-point frequency 92 8
scale

Measures control of inter
nalized anger (Control AngerIn), ι e behavior to control
internalized feelings of anger

Control Anger Out
SECSCAO

10

4-point frequency 88*
scale

Measures control of exter
nalized anger (Control AngerOut), ι e behavior to control
externalized feelings of anger

1
3
3
4

5

Description

Structured
interview method6

test-retest reliability regarding total state anger,
test-retest reliability regarding total trait anger,
almost never, sometimes, often, almost every time,
not at all, rather infrequently, only occasionally, rather
frequently,
hostie and/or antagonistic interaction with the interviewer,

6
7

8

Measures a cluster of such
negative emotional feelings
(negative affectivity) as
worrying, anxiety, depression,
aggression, resentment, and
annoyance

7

Measures total potential for
hostility tapping overt hostile
behavior in anger-provoking
situations such as the
interview itself5

the audiotaped interview was used,
no data on test-retest reliability or internal consistency,
there appears to be a lot of method variance, e g
audio-video-taped interviewing,
Cronbach's Alpha

3.5.

RESULTS

3.5.1.

DESCRIPTIVE STATISTICS
In table 3.3., the main descriptive statistics for the different instruments are
presented.

Table 3.3. Descriptive Statistics

Ν

MIN.

MAX.

MEAN

STD. DEV.

SKEWNESS

ANCEXPR

254

3

9

3,15

0,64

5,56

ANCREA

252

3

11

5,67

1,70

0,50

ANGSENS

254

4

14

4,34

1,21

4,44

ANGTEM

252

5

20

7,65

2,65

1,29

HPPQ-Des

257

10

29

15,48

4,60

0,68

SCLHOS

253

6

21

7,63

2,17

2,26

SCLSEN

251

18

58

25,08

7,47

1,61

TOTHO

258

15

125

74,56

26,34

-0,34

SECSAI

249

10

37

21,71

5,75

0,32

SECSAO

249

10

35

18,72

4,62

0,60

SECSCAI

249

10

40

27,44

6,11

-0,06

SECSCAO

249

11

40

28,78

6,28

-0,22

Valid N(listwise)

235

Legenda
ANCEXPR = the expression of state anger measured by the ZAV
ANGREA = trait anger; the disposition to express Anger in a jrovoking situation measured by the ZAV
ANGSENS = the feeling of state anger measured by the ZAV
ANGTEM = trait anger; the general disposition to experience anger measured by the ZAV
SCLHOS
SCLSEN

= measures state hostility using the SCL-90
= measures dissatisfaction with onesel in relation to other human beings using the SCL-9C
= measures Potential for Hostility

TOTHO
HPPQ-Des = measures a cluster of negative emotional feelings referred to as despondency
SECSAI
= SECS anger-in
SECSAO = SECS anger-out
SECSCAO = SECS control anger-out
SECSCA = SECS control Anger-In

As can be seen, some of the instruments produced a rather skewed distribution of
data for our sample. These data were therefore converted into loglinear scaling,
which produced an acceptable skewness figure (1.33) for only the SCLHOS
subscale. In further analyses, the ZAV state anger subscales ANGEXPR and
ANGSENS were therefore omitted. Due to their very nature, state anger measures
may not generate sufficiently stable data, as also indicated by the low reliability
coefficient (r=.28). More generally, one-way analyses of variance (ANOVA)
showed no significant differences between the diagnostic groups in relation to the
instruments used.
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3.5.2.

FACTOR ANALYSIS
After maximum likelihood (ML) analysis with Varimax rotation and Kaiser
normalization, the scree plot indicated a possible two-factor solution (explaining
44% of the total variance); however the goodness of fit test yielded a highly sig
nificant chi-square. A three-factor solution also did not fit our data adequately as
again indicated by a highly significant chi-square of 36.22 (p=.007) Comparison of
the different solutions showed a four-factor solution to fit the data best in terms of
the amount of the total variance explained (56%), relatively distinct and high factor
loadings, and a satisfactory goodness of fit test (chi-square = 7.26; p=.78). An
attempt to create a five-factor solution was terminated after more than 75 iterations.
The four-factor model was therefore accepted, and the results are presented in Table
3.4.

Table 3.4. Four-factor solution
Assessment Instruments / subscales

Factor
I
NA

ANCREA

II
АО

III
Coping

IV
Al

.70

ANGTEM

.36

LOCHOS1

.97

SCLSEN

.72

.56

TOTHO
SECSAI

.41

SECSAO

.76

SECSCAI

.69

SECSCAO

-.44

.80

HPPQ-Des

.50

Explained Variance

20%

18%

14%

5%

Reliability2

.80

.77

n.a.

n.a.

Extraction Method: Maximum Likelihood. Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 5 iterations. Absolute values less than .35 are suppressed
') SCLHOS subscale loglinear;2) Standardized alpha; n.a.= not applicable

The four factors can be described as follows:
Factor I: Negative Affectivity (NA) describes cognitions, feelings, or behaviors
representative for the negative mood of anger, encompassing aspects of aggression,
irritation, rage and resentment. There is a basic dissatisfaction with oneself in
relation to other people, which -if projected outwardly- might result in a paranoidhostile attitude, or -if projected inwardly- might be experienced as feelings of
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inadequacy and insufficiency. This factor reflects a negatively colored mood and a
disposition to experience aversive emotional states. The items included in this
factor come from the interpersonal sensitivity subscale of the SCL-90 (factor
loading .72), the hostility subscale of the SCL-90 (factor loading .97), the despon
dency subscale of the HPPQ (factor loading .50), and the trait anger scale of
Spielberger's STAS (factor loading .36). Due to the very low factor loading of the
latter, however, it was omitted from further analyses as far as Factor I is concerned.
For a more detailed description of the scales, see Table 3.2.
Factor II: Anger-Out (АО) describes a general disposition to experience and
express anger. It encompasses the intensity, content, and style of hostility. The
items included in this factor come from the anger-out subscale of the SECS (factor
loading .76), the two trait anger scales of Spielberger's STAS (factor loadings .70
and .56), and the Control Anger-Out scale of the SECS (factor loading -.44).
Conceptually this negative relationship between anger-out and control anger-out
clearly makes sense. The magnitude of the loading of the Control Anger-Out
subscale on Factor II also suggests a shared component in the two constructs.
However, given that the Control Anger-Out scale also substantially loads on factor
III (factor loading .80), we nevertheless decided to exclude this subscale from
further analysis as far as factor II is concerned. For a more detailed description of
these scales, see Table 3.2.
Factor III: Coping describes behavior to control feelings of anger or the way in
which the individual copes with internalized or externalized angry emotions.
Coping refers to behaviors that effectively allow one to cope with feelings of anger
and anxiety. The items included in this factor come from the Control Anger-In
(factor loading .69) and Control Anger-Out (factor loading .80) subscales of the
SECS. For a more detailed description of these scales, see Table 3.2.
Factor IV: Anger-In (AI) refers to the frequency of internalized feelings of anger.
The items included in this factor come from the Anger-In subscale of the SECS
(factor loading .41). The anger-in concept is typically operationalized as actively
withholding or inhibiting the expression of anger (Rosenman, Friedman, Strauss,
Wurm., Kositchek, Hahn & Werthessen, 1964). People scoring high on this scale
inhibit or suppress feelings of anger in almost all cases.
The potential for hostility score (TOTHO) from the Structural Interview did not fit
our factor model. Small positive TOTHO loadings (< .35) appeared for factors II,
III and IV (.31; .19; .30 respectively), while negative loadings also occurred for
factors III and IV. It was therefore decided to omit the SI data from further analysis.
A one-way ANOVA did not show a significantly different distribution of the four
factors across the different diagnostic categories (MI, PTCA, and CABG). Next, we
investigated the associations of the four factors with age, educational level, and
marital status. For marital status we used five categories: 'married', 'living
together' (but not married), 'living alone', 'divorced' and, 'widowed'. Education
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was divided into eight categories ranging from having completed only elementary
school through having an academic title. The correlations of the four factors in
relation to age, educational level, and marital status are presented in Table 3.5.
Table 3.5. Bivariate correlation matrix (Spearman's rho)
(N=220; listwise deletion of missing data)

ACE
Marital Status
Education

FACTOR IV
Al

FACTOR I
NA

FACTOR II
АО

FACTOR III
COPING

-.18**

-.09

.17*

-.11

.02

-.02

.06

-.10

-.02

.06

-.04

.16*

** = p<0.01 (two-tailed)
* = p<0.05 (two-tailed)

Those with a higher education reported internalization of their feelings of anger to
a higher extent than those with a lower education (r=.16; p<0.05). The three other
hostility factors do not show any relation to education. Age appeared to be
negatively correlated with the factor Negative Affectivity (r=.-.18; p<0.01), but not
with the factors Anger-In or Anger-Out. Age also showed a positive association
with the factor Coping. Marital status did not show any association with the four
factors. In Table 3.6, the partial correlations between the four factors with age,
educational level, and marital status controlled for are presented.
Table 3.6. Partial intercorrelations between the four observed factors (Pearson two-tailed) with age,
education, and marital status controlled for (n=220; listwise deletion of missing data).

F1
F2
F3
F4

Fl

Fil

FMI

.33**
-.18**
.21**

-.25**
-.09

.09

FIV

Legenda: ** = p< 0.01

The resulting picture from the factor intercorrelation matrix is that
• Factor I, Negative Affectivity, correlates significantly with all of the other factors,
be it negatively with Factor III, Coping or capacity to control feelings of anger.
• Factor II, Anger-Out, correlates negatively with factor III, Coping, i. e. behavior
to adequately and effectively control feelings of anger and hostility.
• Factor III, Coping, is negatively related to Factors I and II (see above).
• Factor IV, Anger-In, is correlated with Factor I, Negative Affectivity.
As can be seen from Table 3.6, most of the factors intercorrelate modestly (r < .33).
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DISCUSSION
The purpose of the present study was to follow-up Friedman's recommendation to
examine the multidimensionality of the hostility construct by analyzing some
widely used hostility assessment instruments, both questionnaires and the SI, in a
group of well defined coronary patients. This paper examines the assessment of
hostility in a sample (n=235) of well-defined coronary patients using instruments
specifically constructed upon and validated against CHD patients. The study used
four questionnaires encompassing 11 subscales reflecting different dimensions of
hostility, and the Structural Interview (SI) yielding a score for total potential for
hostility (TOTHO). With regard to the major research questions, the following
conclusions can be drawn.
Factor analysis produced an acceptable model with four distinct factors explaining
56% of the total variance. The factors are: 'Negative Affectivity', 'Anger-Out',
'Coping' and 'Anger-In'. Forty-four percent of the variance was unexplained by
these factors, suggesting a substantial proportion of variance, uniquely associated
with the instruments used. This may partly be caused by the dispersed loadings of
TOTHO from the SI over the four factors, which were all smaller than .35. No
significant differences were found between the three diagnostic groups; that is, MI
patients, PTCA patients, and CABG patients did not differ in their scores on the
four factors. It seems liable to use only those measures most central to the four
factors derived; from the 11 subscales analyzed, we'll use only the centrally loading
subscales in further research; in doing so, we inevitably are loosing explained
variance but it reduces at the same time the number of (rather heterogeneous)
instruments to be used in tapping hostility.
The factor structure found in our study supports recent findings showing the
general (neurotic) disposition to feel hostile (Factor I) which is part of the more
encompassing cluster of feelings, thoughts and behaviors indicative of a negative
mood (NA), to be different from actually expressing hostility and anger when
provoked (Factor II-AO). The repression or non-expression of hostility (Factor IVAI) and the way in which the individual more generally deals with internalized or
externalized hostility and anger (Factor III - Coping) are separate from the
preceding. Factor III (Coping) shows consistent negative correlations with АО and
NA, while the relation with AI is not significant.
The autonomy of Factor III, 'Coping with anger or hostility', in the present model
corresponds to the findings of Kopper and Epperson (1996) (who conversely speak
of 'poorly controlled anger') and the findings of Miller and colleagues (Miller,
Jenkins, Kaplan & Salonen, 1995) (who speak of 'perceived control over one's
anger expression'). Factor IV (AI) appears to be the most distinct factor although it
still shows a strong relation to NA (see Table 3.6.) This suggests that the nonexpression of hostility can be seen as distinct from other aspects of hostility and

anger, which was also found by Kopper and Epperson (1996) who defined this
aspect as 'anger suppression'.
The present Findings contradict the findings of Friedman et al. in the sense that in
the present study Coping was found to be a more autonomous and independent
aspect of hostility. Friedman et al. mention 'poor coping' as only an aspect of their
first basic factor, namely neuroticism. The factor 'Coping' in the present study may
resemble Friedman's factor 'Conscientiousness', which is also a factor in the socalled Big Five Personality model (Costa & McCrae, 1985) and repeatedly has
been shown to connect coping to health-related behaviors (Friedman, Tucker &
Reise, 1995).
In our view 'cynicism' isolated by Friedman et al. as their third basic factor is an
inherent part of the negative emotional pattern (Factor I in the present study)
characteristic of neuroticism, with negative affect being the more 'toxic' element in
neuroticism: in an interesting recent study (Brown & Moskowitz, 1997), the
relative strength of both affective state and neuroticism in the prediction of
common physical symptoms was tested, and unpleasant affective state was found
to be more strongly related to symptoms than neuroticism was. The concept of
'Negative Affect' was originally formulated by Tellegen (1982) and later refined by
Watson and Clark (1984). Negative affect reflects a disposition to experience
aversive emotional states and seems to parallel Friedman's Neuroticism factor.
Watson and Clark characterize individuals high on negative affect as having a
tendency to be distressed and upset, having a negative view of themselves and
others, and being dissatisfied with themselves. In contrast, individuals low on
negative affect are relatively content, relatively secure, and relatively satisfied with
themselves.
To address the fourth question in our study, we examined the roles of age, socio
economic status (SES), and marital status, which arc known to mediate the relations
between risk factors and the occurrence of CHD (see e.g., Barefoot, Peterson,
Dahlstrom, Siegler, Anderson & Williams, 1991). Some significant relations
between the socio-demographic variables and the four factors isolated in the
present study (see Table 3.5) were indeed found: Factor IV, Anger-In, significantly
correlated with level of education which may suggest that some people leam to
inhibit their feelings of anger. While epidemiological studies generally show
hostility to be inversely related to such indices of SES as income, education,
occupational achievement, and prestige (e.g., Eriksen, 1994; Link & Phelan, 1996;
Zuckerman & Antoni, 1995), inspection of Table 5 shows NA, АО, and Coping to
hardly be affected by SES.
As in other studies, a significant negative association was found between NA and
age. In the studies by Meesters and Smulders (1994) and Engebretson and
Matthews (1992), for example, it was found that hostility only constitutes a risk
factor for CHD in men younger than 50 years of age. The results of the present
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study further show age to be negatively correlated with Negative Affectivity but not
with Anger-In or Anger- Out. Age showed a positive association with the factor
Coping, moreover. These findings are somewhat in contrast to the findings of
Barefoot and Lipkus (1994) who found age to be negatively related to the scores on
Overt Hostility (which resembles АО in the present study), positively related to the
scores on Hostile Beliefs (which resembles NA in the present study), and not
related to the scores on Covert Hostility (which resembles AI in the present study).
In an earlier study by Barefoot, Beckham, Haney, Siegler, et al. (1993), a positive
association between age and self-report measures reflecting hostile beliefs about
others, cynicism, and suspiciousness was found. All of this suggests that the
relation between age and hostility is a complicated one and probably not unidi
mensional (Cannelli, Dame & Swan, 1992). Further studies are needed to clarify
the issue and verify the potential toxicity of NA at especially a younger age.
In the present study, the SI did not fit the model derived by factor analysis; the SI
results (i.e. total potential of hostility (TOTHO)) loaded equally weakly on 3 of the
4 factors. This finding seems to weaken the pleas of Friedman and colleagues
(1995) to supplement self-report measures with behavioral measures such as struc
tured interviews. At the other hand, based on the assumption that TOTHO repre
sents hostile behaviors during the interview, one may conclude that NA, АО, AI and
Coping all play a role in it, so tapping an overall aspect of hostility. Musante et al.
(1989), using a sample of university students, also found potential for hostility
measured by the SI related to the intensity and frequency of anger measured with
21 various questionnaires (Musante, MacDougal, Dembroski & Costa, 1989). A
major problem with the SI may nevertheless be its construct validity or the extent
to which the procedure actually measures anger and hostility. In light of such
doubts, more refined coding schemes for interview data have been developed
(Barefoot, 1992), such as the Hostility Facet Scoring System (HFS), the
Component Scoring System (CSS), and the Interpersonal Hostility assessment
Technique (IHAT).
The data from the present study suggest that the factors identified as critical for
CHD patients resemble the factors identified as critical for non-coronary samples.
The lack of a non-patient control group does not permit further generalization,
however. Studies comparing coronary patients with non-patients with regard to the
dimensions of hostility are — apart from a single exception (e.g., Ricci-Bitti,
Gremigni, Bertolotti & Zotti, 1995; v.Elderen, Maes, van der Kamp, van der Ploeg,
Ensink & Spielberger, 1995) — simply lacking. It is therefore recommended that
non-patient matched controls be used in future studies of coronary patients.
In conclusion, this study supports previous research identifying hostility as a multi
dimensional concept. In keeping with Friedman et al. (1995), we therefore suggest
that it is far too simplistic for health studies to measure anger and hostility via a few
questionnaire items The distinct nature of different measures, the interrelations
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between measures, and the ties of different measures to different underlying
psychological constructs cannot be ignored. It should also be recognized that
coronary patients interact / cope differently with their situation depending on a
variety of (socio-) psychological intermediating circumstances or variables.
Further studies of CHD patients using matched control groups and hostility assessment instruments specifically constructed and validated upon coronary patients are
certainly needed to corroborate the results of the present study of Dutch patients.
Not only the strength but also the validity of the relationships found with regard to
hostility and health largely depends on the instruments used to assess hostility and
their sensitivity to the different dimensions underlying the general concept.
Underscoring Freedman et al.'s (1995) general plea for careful consideration of the
measures used to study hostility and health, we would like to suggest that the four
factors identified in our study of male coronary patients represent clearly distinct
and stable dimensions of hostility and may therefore be differentially related to
health outcomes. Those researchers studying the role of negative reaction patterns
in health should therefore address at least these four 'basic' components of hostility
in their studies.
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Blood lipids: A shortcut from hostility to CHD?7
Frank J.S. Donker

4.1.

ABSTRACT
Objective: To describe the associations between hostility and serum lipids in
Coronary Heart Disease (CHD) patients.
Participants: 212 male coronary patients who had recently undergone a Myocardial
Infarction (MI), Coronary Artery Bypass Grafting (CABG) or a Percutaneous
Transluminal Coronary Angioplasty (PTCA).
Measurements: Total cholesterol, High Density Lipoprotein (HDL), Low Density
Lipoprotein (LDL) and triglycerides concentrations were measured on a Vitras
analyzer using standard Kodak Ektachem test methodologies. Hostility factors
were measured using the hostility subscale of the SCL-90 measuring 'Negative
Affectivity' and subscales from the Self Expression and Control Scale (SECS)
measuring 'Anger-In', 'Anger-Out' and 'Coping'.
Results: In the sample as a whole, no associations were found between the hostility
factors and any of the blood lipid concentrations. In a subsample of patients scoring
in the upper quartile for Type A Behavior Pattern (ТАВР) as measured by the
Structured Interview (SI), the serum cholesterol level was inversely explained by
Anger-In and Age.
Conclusions: The findings of the present study confirm the rather week association
between hostility and blood lipids generally found elsewhere; older coronary
patients with a high ТАВР showed lower levels of total cholesterol dependent upon
the level of Anger-In, which might suggest a protective function for active inhibi
tion of anger expression in this patient group. Further research is needed to
elaborate on this hypothesis.

4.2. INTRODUCTION
The recently renewed interest in the health implications of the (non)expression of
emotions (Deffenbacher, Oetting, Lynch & Morris, 1996; Pennebaker, 1995; 1997;
Siegman, 1993; 1994; Vingerhoets, v.Bussel & Boelhouwer, 1997) has prompted a
Note
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revival of research into previously suggested relations between anger / hostility and
Coronary Heart Disease (CHD) (Booth-Kewley & Friedman, 1987; Dembroski,
MacDougall, Herd & Shields, 1983; Dembroski & Costa, 1987; Diamond, 1982;
Dimsdale, Pierce, Schoenfeld, Brown, Zusman & Graham, 1988; Fava et al, 1992;
Meesters, 1995; Meesters & Smulders, 1994; Siegman, Anderson, Herbst, Boyle &
Wilkinson, 1992; Siegrist, Peter, Georg, Cremer & Seidel, 1991). A complicated
issue is the exact nature of the association between hostility and CHD. In a longitudinal study of the Framingham sample, anger was related to CHD (Haynes,
Feinleib and Kannel, 1980). Russek, King, Russek, and Rüssel (1990) failed to find
an association between anger and CHD in a 35-year follow-up of a college population, however.
Although the research findings with respect to hostility and CHD are inconsistent
and confusing at times, the overall view is that some forms of hostility nevertheless
appear to be pathogenic for CHD and particularly in males. In their recent metaanalysis of research on hostility and physical health, Miller, Smith, Turner, Guijarro
and Hallet (1996) even concluded that hostility constitutes an independent risk
factor for CHD. This relationship is also commonly assumed to be mediated by
atherogenic lipid profiles, although the precise (physiological) mechanisms linking
hostility to CHD are not as yet very clear. It has been suggested that hostility may
contribute (a) indirectly to CHD by generating such unhealthy behaviors as
smoking, a sedentary life style, alcohol intake or unhealthy eating (Almada et al.,
1991; Johnston, 1987; Kreitler, Weisser, Kreitler & Brunner, 1991; Musante,
Treiber, Davis, Strong & Levy, 1992; Raikkonen & Keltikangas-Jarvinen, 1991;
Schonwetter & Janisse, 1991); (b) directly to CHD through heightened cardiovascular and neuroendocrine reactivity (Williams, Barefoot & Shelke, 1985); or (c)
both indirectly and directly (Siegler, Peterson, Barefoot & Williams, 1992).
Johnston (1993) concludes with regard to the current evidence on a possible
coronary prone behavior pattern that, while seldom explicitly stated, most investigators nevertheless assume that hostile behavior increases the likelihood of
developing CHD through the development of atheroma. Atheroma can be defined
as deposits of lipids in the inner wall of the arterial vessel, which cause a hardening
and thickening of the artery and thus a process that plays a crucial role in the
development of atherosclerosis. Consistent with this conclusion, a firm association
has indeed been found between hostility and the amount of coronary atherosclerosis
in CHD (Barefoot, Dahlstrom & Williams, 1983; Barefoot et al., 1994; Diamond,
1982; Markovitz, Matthews, Kiss & Smitherman, 1996; Williams, Haney, Lee,
Kong, Blumenthal & Wahlen, 1980). In this respect LDL cholesterol is believed to
play a key role in maintaining the quantity of serum cholesterol, because LDL is the
main cholesterol-rich lipoprotein in plasma (Thompson & Wilson, 1992),
contributing to atherosclerotic plaquing (Fricchione, Bilfinger, Hartman, Liu &
Stefano, 1996; Hillbrand & Spitz, 1997).
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In the present study, we were interested in the mediating role of such psychological
factors as negative emotions, especially hostility and anger, in the link between
elevated lipid profiles and a heightened risk for CHD. As already mentioned, there
is a growing body of research suggesting a relationship between blood plasma lipid
levels and a wide range of psychological processes (Dimsdale & Herd, 1982; van
Doomen, 1997; van Doornen, Snicder & Boomsma, 1998; Hillbrand & Spitz, 1997;
Niaura, Stoney & Herbert, 1992; Vitaliano, Russo & Niaura, 1995; Stoney, Niaura
& Bausserman, 1997). Of particular interest here is the association of blood-lipid
levels with such negatively colored emotions as anger and hostility (Bond, 1993;
Davidson, Prakachin, Lefcourt & Mills, 1996; Dujovne & Houston, 1991; FrasureSmith, Lesperance & Talajic, 1995a; 1995b; Weidner, Connor, Hollis & Connor,
1992) which since decades have been seen as important components of what is
called the coronary-prone personality (Friedman & Roseman, 1959; 1974; Friedman, 1996). With regard to the literature on the association between hostility and
blood lipid levels, several stand out:
First, from a clinical point of view, it is striking that the samples in studies relating
hostility and blood lipids are far more often drawn from the general population than
from coronary patients. Rather heterogeneous populations are being used, and the
relative lack of studies on the association between hostility and lipids using cardiac
patients is quite remarkable. Second, from a methodological point of view, the
comparability of studies is complicated by the fact that several lipid measures are
typically used. The measures range from total cholesterol and triglycerides to
lipoprotein concentrations such as High Density Lipoproteins (HDL) and (Very)
Low Density Lipoproteins ((V)LDL) or fractions of total cholesterol/HDL and of
LDL/HDL. Cholesterol, triglycerides and HDL have different roles in lipid metabolism and are connected in different ways to neuroendocrine processes (van
Doomen, 1997), and such differences obviously complicate the comparability of
the published studies. Third, from a conceptual point of view, there is little
agreement on what exactly is meant by hostility: Hostility and anger are seen as
strongly related constructs and are often used interchangeably (Diamond, 1982), or
taken to be separate aspects of a single complex construct (Musante, MacDougall,
Dembroski & Costa, 1989). It is seen that several aspects of the anger and hostility
concept are mentioned in the literature: total hostility, cynical hostility, anger-in,
anger-out, as well as the ratio between anger-in and anger-out (Engebretson &
Stoney, 1995). The different aspects of anger and hostility are assessed using very
heterogeneous instruments: both (structured) interview methods and questionnaires
are used. As will be seen, however, the way in which hostility is assessed is crucial
to the kind of relationship found. In a large meta-analytic study by Miller et al.
(1996), a large variety of hostility measures were used to mirror the multidimensional nature of hostility and related constructs. Fourth, the association
between hostility and blood lipids may not be as unidimensional and causal as
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sometimes suggested. Apart from an indirect link via such lifestyle behaviors as
drinking, an unhealthy diet or cigarette smoking, considerable attention has
recently been paid to possible 'confounders' of the association between hostility
and blood lipids, such as age (Markovitz, Jacobs Jr., Knox, Williams, Oberman,
Raczynski & Smith, 1997; Meesters & Smulders, 1994; Raikkonen & KeltikangasJarvinen, 1991), educational level (Mitlleman, Maclure, Nachnant, Sherwood &
Muller, 1997), social support (Benotsch, Christensen & McKelvey, 1997;
Davidson, Prakachin, Lefcourt & Mills, 1996; Houston & Vavak, 1991; Ranchor,
Sanderman, Bouma, Buunk & vd Heuvel, 1997), gender (Dujovne & Houston,
1991; Lundberg, Hedman, Melin & Frankenhaeuser, 1989), vital exhaustion
(Appels, 1980; 1990; Appels & Otten, 1992; Falger, 1989}, ТАВР (Friedman &
Rosenman, 1959; Niaura, Stoney & Herbert, 1992), socioeconomic status (SES)
(Barefoot, Peterson, Dahlstrom, Siegler, Anderson & Williams Jr., 1991; Cannelli,
Rosenman & Swan, 1988; Marmot & Elliott, 1992; Marmot, Kogevinas, & Elston,
1987; Ranchor, Bouma & Sanderman, 1996), blood pressure (Bonaa & Thelle,
1991; Harbin, 1989; Netter & Neuhauser-Metternich, 1991; Siegrist, Peter, Georg,
Cremer & Seidel, 1991), systolic left ventricular functioning (Wong, Gardin,
Kurosaki, Anton-Culver, Sidney, Roseman & Gidding, 1995) and body fat (Kaye,
Folsom, Jacobs Jr., Hughes & Flack, 1993; Merbis, Snoek, Kane, & Heine, 1996;
Raikkonen, Keltikangas-Järvinen, Adlercreutz & Hautanen, 1996). Finally, a
critical and as yet unanswered question concerns the direction of the causality
between hostility and CHD: which comes first? Is anger a consequence of CHD
rather than an etiological factor per se? (Dembroski & Costa, 1987; Siegman, 1994;
Ranchor, Sanderman, Bouma, Buunk & vd Heuvel, 1997).

4.3. AIM OF THE PRESENT STUDY
In the present study, we examined the relationship between hostility and serum
lipids in a sample of CHD patients. We examined the relationship not only in the
sample as a whole but also in a number of subsamples: (1) patients under the age
of 50; (2) patients high on ТАВР; (3) patients high on Vital Exhaustion; (4) patients
with different coronary diagnoses and (5) patients with high blood pressures.
Such potential confounders as age, SES, Mean Arterial Pressure (MAP), heart
functioning as expressed in the Left Venticular Ejection Fraction (LVEF) and Body
Mass Index (BMI) also were controlled for. A summary of the design can be found
in Figure 4.1.
More specifically, we investigated the relationship between hostility and blood
lipid profiles in a group of male CHD patients who had recently experienced a
Myocardial Infarction (MI), a Percutaneous Transluminal Coronary Angioplasty
(PTCA) or Coronary Artery Bypass Grafting (CABG).
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Figure 4.1.

Design of Hostility-Lipids Study
HOSTILITY

LIPIDS

CHDpatients

anger-out
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anger-in
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ТАВР t
Diagnosis
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Blood pressure Î

Analyses to be controlled for: age, rest capacity of the heart (LVEF), body mass (BMI), mean arterial
pressure (MAP) and socioeconomic status (SES).

In the light of the multidimensional nature of the concept of hostility, a factor analysis
on the different instruments used to assess hostility was undertaken in an earlier study
with identified coronary patients (Donker, Breteler & vd Staak, 1999). In this factor
analysis both questionnaire and interview methods were used: four questionnaires
encompassing 11 different subscales were included along with a Total Potential for
Hostility (TOTHO) measure derived from an (audiotaped) Structured Interview (SI),
originally developed in the Western Collaborative Group Study (Rosenman, Brand,
Jenkins et al., 1975; Rosenman, 1978). The following questionnaires were used: (1)
a Dutch version of Spielberger's State-Trait Anger Scale (STAS) (van der Ploeg,
Defares & Spielberger, 1982); both state and trait scales divided into subscales
tapping the expression versus experience components of anger; (2) The Self
Expression and Control Scale (SECS ), an instrument developed in The Netherlands
to assess four different aspects of anger and/or hostility (van Elderen, Maes, van der
Kamp et al., 1995; van Elderen, Maes, Komproe & van der Kamp, 1997), i.e. AngerIn, Anger-Out, Control Anger-In, and Control Anger-Out. This instrument is the
Dutch version of Spielberger et al.'s Anger Expression scale (Spielberger, Johnson,
Russell, Crane, Jacobs & Worden, 1982). (3) A Dutch version of Derogatis' SCL-90
(Arrindell & Ettema, 1986); both the hostility subscale and the sensitivity subscale
were used in the analysis. (4) The Heart Patients Psychological Questionnaire, which
is a Dutch instrument developed to assess the well-being of cardiac patients (Erdman,
1981). We used the subscale intended to tap despondency (HPPQ-Des) or such
emotions as depression, anxiety, crying, aggression and worrying.
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Table 4.1. - A four-factor model of hostility
Factor

Concept

Description

Negative
Affectivity
(NA)

Factor I describes cognitions, feelings or behaviors representative for the
negative mood of anger, encompassing aspects of aggression, irritation,
rage and resentment. There is a basic dissatisfaction with oneself in relation
to other people, which may -if projected outwardly- result in a paranoidhostile attitude, or may -if projected inwardly- be experienced as feelings
of inadequacy and insufficiency. This factor reflects a negatively colored
mood and a disposition to experience aversive emotional states.

II

Anger-Out
(АО)

Factor II describes anger-out, which is related to the general disposition to
experience and express anger. It encompasses the intensity, content and
style of the hostility.

Ill

Coping

Factor III describes behavior intended to control feelings of anger or the
way in which the individual copes with either internalized or externalized
angry emotions. 'Coping' refers to behaviors that effectively allow one to
cope with feelings of anger and anxiety.

IV

Anger-In
(Al)

Factor IV refers to the frequency of feelings of anger that are internalized.
The anger-in concept is typically operationalized as actively withholding or
inhibiting anger expression. People scoring high on this scale will in almost
all cases inhibit or suppress feelings of anger.

From this factor analysis four independent and stable factors were revealed:
'Negative Affectivity', 'Anger-Out', 'Coping' and 'Anger-In' (see Table 4.1.).
In Chapter 3 of this book the exact composition of these four factors is further
described (see for example, Table 3.4.).
In the present study, all these four components, each assessing a different aspect of
hostility, were used.

4.4.

HYPOTHESES
We investigated whether (components of) hostility were able to predict blood lipid
profiles in a sample of coronary patients and, if so, which blood lipids and to what
extent. In addition, we investigated the extent to which the relation between lipids
and hostility differed across the different diagnostic categories used in the study,
namely MI, PTCA or CABG. Such differences may have important implications for
the further treatment and rehabilitation of these patients.
The specific hypotheses were as follows.
1. Patients scoring high on NA, АО, and AI will show heightened values on one
or more of the following blood lipids: LDL, Total Cholesterol or Triglycerides
and lowered values on HDL; for Coping we expect the relationship to be the
other way around.
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2.
3.
4.
5.
6.

LDL will be most sensitive.
Negative affect will be most predictive.
Stronger relationships will be found in patients high on ТАВР.
Stronger relationships will be found in patients under 50 years of age.
Stronger relationships will be found in patients with elevated mean arterial
pressure.
7. Stronger relationships will be found in more vitally exhausted patients.
8. Differential relationships will be found in patients diagnosed with MI, PTCA or
CABG.

4.5. METHOD
subjects
Patients came from the Eindhoven Metropolitan Area (The Netherlands) and were
all admitted for CHD to the cardiology department of the St. Joseph Hospital,
Eindhoven-Veldhoven between January 1993 and January 1996. Of the original
262 consecutive male CHD-patients included in the ongoing intervention study we
included only those patients with complete baseline measures for all four blood
lipids (N=212). This relatively low N compared to the total number of patients
is mainly due to the fact that the hospital laboratory initially did not register all
four lipids for coronary cardiac patients. In addition, LDL cholesterol cannot be
accurately calculated for subjects with triglycerides > 4.5 mmol/I, which appeared
to be the case for ten patients.
Three diagnostic categories were included: patients who had suffered a myocardial
infarction (MI) [N=127; 60%], underwent coronary artery bypass graft (CABG)
surgery [N=58; 27%] or underwent coronary angioplasty (PTCA) [N=27; 13%].
measures
The cholesterol and triglyceride concentrations were measured on a Vitros analyzer
using standard Kodak Ektachem test methodologies. The LDL-cholesterol concen
tration was calculated from the concentrations of cholesterol, HDL-cholesterol and
triglycerides using the so-called Friedewald formula (Friedewald, Levy, & Frederickson, 1972), where LDL = total cholesterol minus HDL minus 0.45 triglycerides.
For a more detailed discussion of the reliability of this method compared to such
direct measurement methods as ultracentrifugation or the newly developed
immunoseparation method, see Vandis, Keilson, Rundell and Rawstron (1996).
The four hostility components were measured by selecting the scale with the
highest factor loading for each of the four components of hostility from the original
factor analysis. 'Negative Affectivity' was measured by the hostility subscale
(SCLHOS) of the Dutch version of Derogatis' SCL-90; 'Anger-Out' was measured
by the anger-out subscale of the SECS; 'Coping' was measured by the Control
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Anger-In subscale of the SECS; and 'Anger-In' was measured by the Anger-In
subscale of the SECS.
Education, age, Mean Arterial Pressure (MAP), Body Mass Index (BMI) and Left
Ventricular Ejection Fraction (LVEF) were also controlled for in the analyses.
Diminished left ventricular ejection fraction is strongly associated with an increased
risk of recurrent coronary events or death in persons with cardiac disease. The LVEF
classification was done by an experienced cardiologist on the basis of echocardiog
raphy; four categories were distinguished: category 1 indicating a rest pump-function
of the heart from 0 - 15 %, category 2 from 15-30%, category 3 from 30-55% and
category 4 greater than 55%. Wong et al. (1995) reports 90% of a sample of 1782
healthy adults (men and women between 23 and 35 years) to fall in category 4.
procedure
As part of an ongoing study of the long-term effects of behavior modification and
risk-factor education on subsequent CHD morbidity and mortality, the baseline
measures of four hostility components and total serum cholesterol, high/low
density lipoproteins, and triglycerides were analyzed. Measurements were done at
the time of the first outpatient cardiology visit, which was generally 6-8 weeks after
the incident and just before the start of the psycho-education program.
statistics
In order to examine the extent to which the different hostility components predict
the different blood lipid profiles, linear regression analyses were undertaken with
age, BMI, MAP, LVEF and SES as control variables. Given the multiple number of
analyses, the alpha was set at .01. We examined both the total sample and the
following subsamples: those in the upper quartile for MAP; the upper quartile for
ТАВР; the upper quartile for vital exhaustion; the group younger than 50 years of
age; and the three different diagnostic groups (i.e., MI, PTCA and CABG).
The control variables were entered first as a block. The four hostility measures were
then entered stepwise in a second block. We performed the various multiple regres
sion analyses like this in order to obtain the clearest picture possible of associations
between blood serum lipids and hostility factors after having filtered for variance
effects from the control variables.

RESULTS
Descriptives
Demographic and physiological variables
In Table 4.2., the sample is described in terms of some CHD-relevant demographic
and physiological variables. Seventy-five percent of the patients had completed
middle school or less. Almost all of the subjects in our sample appeared to be

married or living together. The mean age of the patients was almost 55. In terms of
the classification system used by the New York Heart Association, most of the
patients had a relatively mild condition: 72% was classified as 'patients with identified CHD without complaints' and 25% was classified as 'identified CHD patients
with no complaints at rest, but complaints during (light) physical exercise such as
normal daily activities.' Sixty-four percent of the patients in the current sample had
a remaining heart pump capacity of 55% or more, which is indicated by the left
ventricular ejection fraction (LVEF) determined using echocardiography.
4.6.1.2. Blood plasma lipids
In Table 4.3. an overview of the blood lipid levels for the total sample is presented.
4.6.1.3. Medication
Medication usage was not considered a discriminative factor for the present sample.
4.6.1.3.1. lipids lowering agents
Twenty five percent of the patients included in the sample had undergone an earlier
ML In this subgroup no routine lipid lowering medication was prescribed. In only
one percent of the cases of the patients who underwent their first MI lipid lowering
medication was prescribed. Therefore, there was no need to control analyses for
lipid lowering medication.
Table 4.2. Physiological and demographic characteristics
Variable

Mean

Standard
deviation

N

Body Mass Index
Age
Mean Arterial Pressure
Marital Status:
'married'

26.48
54.81
95.42

2.79
8.99
12.84

211
212
212
212

Percentage

92

NYHA*) Classification
• no complaints
• complaints during normal activities

202

Education
• primary education
• middle school
• secondary education
• academic education

212

Left Ventricular Ejection Fraction
• rest capacity < 30%
• rest capacity 30-55%
• rest capacity >55%

202

72
25

47
28
21
4

5
31
64

• ) New York Heart Association
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Table 4.3. Blood Lipids levels - total sample
Number of valid observations (listwise) = 212
Variable

Mean

Standard
Deviation

Minimum

Maximum

N

High Density Lipoprotein
Plasma Triglyceride
Low Density Lipoprotein
Plasma Cholesterol

1.00
2.12
3.88
5.83

0.24
0.94
0.88
0.93

0.61
0.74
0.20
3.20

1.84
5.84
7.70
9.90

212
212
212
212

4.6.1.3.2. antihypertensive agents
In almost 9 out of ten cases (87%) medication for the heart, arteries and/or blood
pressure was in use. As a result, we felt no need to control our analyses for it.
4.6.2.

Analysis of variance (ANOVA)
As mentioned above, we controlled for education in our analyses, which is indicative for socio-economic status (SES); furthermore, we controlled for age, mean
arterial pressure, left ventricular ejection fraction and body mass index, all being
potentially confounding factors for the relationship between hostility and lipids.

4.6.2.1. Possibly confounding variables for the three diagnostic groups.
Mean Arterial Pressure (MAP) appeared to be significantly higher for the CABG
group (mean = 99.67; sd 15.33), while the average MAP for the MI group was 93.34
(sd 11.62) and the average MAP for the PTCA group was 96.06(sd 10.37).
A one-way ANOVA showed the differences between these groups to be significant:
F(2,209)=5.05 (p<0.01). All the other variables under study (i.e., lipids, hostility
factors and the above mentioned variables we controlled for) did not vary across the
three diagnostic groups. So the total patient sample was used in the remaining
analyses and separate analyses were not performed for the three diagnostic categories.
4.6.2.2. Possibly confounding variables for the four hostility factors
Of the four hostility factors, 'Anger-In' appeared to be differentially distributed
across the four age groups. A one-way ANOVA revealed significant differences: F
(3,219) = 4.91 (p<0.01), and a post hoc Bonferroni test showed less 'Anger-In' in
the age group 50-60 when compared to the age group 40-50 (p =.003).
'Anger-In' also distributed differently for education. A one-way ANOVA showed
this variation to be significant: F (3,219) = 3.93 (p<0.01). A post hoc Bonferroni
test showed patients with the lowest educational level showed significantly less
'Anger- In' than patients with a higher educational level (p=.013).
'Anger-Out' appeared to be differentially distributed across the different LVEF
categories. A one-way ANOVA showed this difference to be significant: F (2,210)
= 3.84 (p<.05). Patients with a left ventricular rest capacity of more than 55%
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showed more 'Anger-out' than patients with 30-55% left ventricular rest capacity
(post hoc Bonferroni; ρ =.024).
4.6.2.3. Possibly confounding variables for the four different blood lipids
A one way ANOVA showed both LDL (F(3,198)=3.71; p=.012) and Total
Cholesterol (F(3,198)=4.37; p<.005) to vary depending upon the LVEF categories:
the mean LDL and Cholesterol values are lowest for those LVEF categories
indicating better heart pump functioning.
4.6.3.

Multiple regression analysis
The findings of the different linear regression analyses are summarized in Table 4.4.
The results of our analyses can be summarized as follows.
In the sample as a whole, no associations were found between the hostility
variables and any of the blood lipid levels.
In the group of patients scoring in the upper quartile for ТАВР (N=45), we see the
serum cholesterol level to differ depending on 'Anger-In' and Age: ANOVA
F(6,38) =3,756 (p=.005). Approximately one-third of the total variance in the
serum cholesterol levels of these patients (R2=.372) is explained by mainly Age
(ß= -.472; p=.001) and 'Anger-In' (ß= -.366; p=.008).
Patients under 50 did not differ from the total sample; no associations were found
between the hostility variables and blood lipid levels.

Table 4.4. - Linear multiple regression equating hostility factors and blood lipids (controlling for BMI, MAP,
Education, age, and LVEF)/alpha is set on .01
Blood Lipids

Total
sample
N=195

Vital Exhaustion ТАВР
upper
upper
quartile
quartile
N=37
N=45

Total
cholesterol
HDL

MAP
upper
quartile
N=48

Age < 50

N=56

Diagnostic
Category:
CABG
N=54

Al (ß -.366)
(ρ .008)
ΝΑ (β -.353)
(ρ .031)

LDL
Triglycerides

АО (ß .323)
(ρ .019)

LDL / HDL
ratio
Total
Cholesterol /
HDL ratio

COPING
(ß -.317)
(ρ 021)

Legenda: ТАВР = Type A Behavior Pattern
MAP = Mean Arterial Pressure
CABG = Coronary Artery Bypass Crafting

HDL = High Density Lipoprotein
LDL = Low Density Lipoprotein

АО = Anger-Out
Al = Anger-In
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In the group of patients scoring in the upper quartile for MAP (N=48), no associations were found between the hostility variables and blood lipid levels.
In the group of patients scoring in the upper quartile for vital exhaustion (N=37),
no associations were found between the hostility variables and blood lipid levels.
In the different diagnostic subgroups, no associations were found between the
hostility variables and any of the blood lipid levels.

4.7.

DISCUSSION
In their exhaustive state-of-the- art report on lipids, health and behavior, Spitz and
Hillbrand (1997) recommend the following for the next generation of studies
examining the link between lipids and behavior: greater methodological sophistication
in the sense of more sophisticated and precise designs, examination of lipid subfractions (i.e., HDL, LDL, VLDL and triglycerides) rather than total serum cholesterol
alone and attention to specific behaviors such as hostility in contrast to such global
concepts as Type A personality (Hillbrand & Spitz, 1997, p.299). In the present study,
we followed these recommendations while also bearing in mind that much of the
inconsistency observed in the literature may be a function of measurement error. For
this reason, we used four hostility measures carefully isolated in a factor analysis of
the instruments most commonly used to assess hostility or anger (Donker, Breteler &
van der Staak, 1999). Perhaps most importantly, we also examined only CHDdiagnosed patients rather than, for example, a college population.
Despite this methodological care, however, no substantial relationship was
observed between hostility and lipids in a group of well-defined coronary patients.
After controlling for age, BMI, SES, LVEF and MAP as possible confounding
variables, we must reject our hypothesis that one or more of the four components
of hostility used in this study would predict one or more of the lipid subfractions
measured in a group of male coronary patients. When we examine specific
diagnostic categories, moreover, the results of the present study do not confirm our
hypothesis of a stronger association in MI patients either. These findings are largely
in keeping with Van Doomen (1997), who concludes his chapter of the aforementioned book on lipids, health and behavior by Spitz and Hillbrand by observing
that, where associations between hostility and lipids are found, they are always
sparse and small and may well be due to incomplete correction for confounders.
It should be noted that the mean age for the total sample in the present study was
rather high (55; see Table 4). In some previous research it has been suggested that
the relations between hostility and lipids tend to disappear after the age of 50
(Anderson, Castelli & Levi, 1987; Meesters & Smulders, 1994). In contrast to these
findings, however, we failed to find any substantial association in the subgroup of
patients younger than 50 years of age.
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The conclusion, so far, must therefore be that lipid levels are not predicted by
hostility or specific components of hostility in coronary patients in general and MI
patients, PTCA patients and CABG patients in particular. Again in contrast to our
expectation, neither higher mean arterial pressure nor higher scores on vital exhaus
tion appear to alter this picture of no relationship between hostility and blood lipids.
These findings are, moreover, congruent with the findings of some more recent
studies with non-patients groups. Freedman, Byers, Barrett, Stroup, Eaker and
Monroe-Blum (1995), for instance, found no predictive relationship between
hostility and plasma cholesterol in a large random sample of military personnel.
In the subgroup of coronary patients showing high ТАВР scores, a negative
association between hostility and cholesterol was found. In a linear regression
analysis, 'Anger-In' was found to explain the level of total cholesterol for this group
(ß=-.366; p=.008). The higher the 'Anger-In' scores for these time-pressured, highly
competitive type-Α patients, the lower the level of total cholesterol. The concept of
'Anger-In' is typically operationalized as actively withholding or inhibiting the
expression of anger. People scoring high on this scale thus inhibit or suppress feelings
of anger in almost all cases. Age is also a mediating factor here in the sense that we
find significantly less 'Anger-In' in the age group 40-50 when compared to the age
group 30-40. This is consistent with the general observation that cholesterol levels
tend to augment with age (Grundy, 1990). The interaction with age found in the
present study also fits perfectly with the results of other more recent studies of the
relationship between serum lipid levels and cardiovascular reactivity to laboratory
stressors. More specifically, stronger cardiac responsivity to environmental stressors
has been found to be associated with higher cholesterol levels in older males
(v.Doomen, Snieder & Boomsma, 1998; Voegele, 1998). This means that the active
inhibition of anger expression may actually be very worthwhile for this group and
particularly when they suffer from CHD and score high on ТАВР. Prospective results
from the Normative Aging Study of the relationship between hostility and coronary
artery disease (Kawachi, Sparrow, Spiro, Vokonas & Weiss, 1996) also suggest that
high levels of expressed anger may indeed put older men at risk for CHD.
The results of the present study also bear on the ongoing controversy concerning the
relationship between style of anger expression (anger-in versus anger-out) and
health status. While the classic psychodynamic catharsis hypothesis (Breuer &
Freud, 1937) and later research performed by Pennebaker in the US and Rimé in
Europe (Pennebaker, 1995; 1997; Rimé & Scherer, 1989; Rimé, Mesquita, Philippot
& Boca, 1991) stress the beneficial effects of anger expression, the results of the
present study tend to confirm the alternative hypothesis formulated by Lazarus and
Folkman (1984). According to these authors, an 'Anger-Out' style may increase an
individual's conflicts with the environment and thus contribute to a chronically high
level of stress while the active inhibition of anger expression may prevent just this.
The reason for such an association occurring only in individuals with high ТАВР
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scores may simply be that such people are already far more likely to accumulate
stress and encounter relational conflict. In modem research on emotions by Frijda
(1997), it is argued that the advantages of expressing anger without social benefit are
nil: such expression does not diminish angry impulses and may, rather, enhance
them. In research by Siegman, Anderson, Herbst, Boyle and Wilkinson (1992),
moreover, the experience versus expression dimensions of anger/hostility were also
found to differentially relate to those lifestyle variables that have been identified as
risk factors for CHD. More specifically, in a sample of 41 male undergraduates who
were provoked and angered, no significant associations between the experience of
anger/hostility and systolic or diastolic blood pressure reactivity were found, while
the expression of anger/hostility was found to correlate positively and significantly
with these same cardiovascular reactivity measures. With regard to the life-style
variables, the authors found only the expression of anger/hostility and not the mere
experience of anger/hostility to correlate positively with alcohol consumption and,
to a lesser extent, with the prevalence of smoking and greater body mass. Persky,
Smith and Basu (1971) also found differential effects of the experience versus
expression of anger/hostility on plasma testosterone levels and testosterone produc
tion rate in a group of 18 young males. This finding is interesting in light of the fact
that, in addition to cardiovascular reactivity, testosterone production is commonly
assumed to link behavioral risk factors and CHD (Siegman, 1994; Olweus, Block &
Radke-Yarrow, 1986; Persky, Smith & Basu, 1971).
In sum, it will probably never be possible to prove that emotions per se cause illness
or promote health. Despite this, there is a widespread belief that emotional states
constitute the stepping stones between adverse life conditions and illness or
positive life events and the promotion of health (Theorell, Konarski, Burell,
Engstrom, Lagercrantz, Teszari, De la Torre, Westerlund, & Thulin, 1997). The
results of the present study show how sparse and small the associations between
such negative emotions as anger and hostility, on the one hand, and atherogenic
blood lipids, on the other hand, really are in clear-cut cases of cardiovascular
disease. The results of the present study nevertheless underscore the relative risks
that older, male, coronary patients with high ТАВР scores may carry: for this
specific group of coronary patients, actively inhibiting the expression of anger may
actually be considered beneficial. In other words, the findings of the present study
suggest a protective function for actively inhibiting anger expression ('Anger-In')
among older coronary patients with high ТАВР scores. Given replication in future
studies, the consequences of the present findings can be incorporated into the
development of cardiac rehabilitation programs. Emotions are not blind animal
forces but intelligent and discriminating parts of personality, closely related to
beliefs of a certain sort. As such, emotions are responsive to cognitive modification
and the results of the present study should help to identify along these lines the
subgroup of coronary patients most in need of cardiac rehabilitation.
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5.1.

ABSTRACT
Objective: To evaluate the one-year effects of two multidisciplinary multifactor
psycho-educative group interventions of 6 weeks, with and without telephone
follow-up, on three sets of dependent variables: hostility, blood lipid levels, and
well-being.
Subjects: 208 male CHD patients who recently had undergone a MI, a CABG, or a
PTCA.
Measurements: Total cholesterol, HDL, LDL and triglycerides concentrations were
measured on a Vitras analyzer using standard Kodak Ektachem test methodologies.
Hostility factors were measured using a subscale from the SCL-90 measuring
'Negative Affectivity', and scales from the SECS measuring 'Anger-In', 'AngerOut', and 'Control Anger-in'. Well-being was operationalized as the relative
absence of state anxiety and depression. State anxiety was measured using the
STAI, and depression was measured using the SCL-90 depression scale.
Methodology: A General Linear Model was applied, using repeated measures
M ANCO VA with depression, trait anxiety, vital exhaustion, ТАВР, BMI and MAP
(all measured at TO) as covariates -depending on the set of dependent variables.
Design: between within subjects design with repeated measures.
Results: the intervention was found to diminish Anger-In for MI patients in the
experimental condition with telephone follow-up; interestingly, the level of overall
state anxiety (both at TO and Tl) was also highest in this condition. Lipids were not
affected by the intervention. A negative emotional state at the start of the interven
tion was found to adversely affect the intervention outcome.
Conclusions: The findings suggest a small initial protective function of actively
inhibiting anger expression; the initially protective but in the long run counter
productive effects of Anger-In can be decreased with sufficient and adequate

Note
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individual follow-up. Extended evaluation after two or more years is nevertheless
needed to confirm the observed trend.

INTRODUCTION
The need for cardiac rehabilitation "to ensure the best possible physical, psychological and social conditions" (WHO Expert Committee on cardiac rehabilitation,
1993) for patients who have survived a Myocardial Infarction (MI), undergone a
Coronary Artery Bypass Grafting (CABG), or had a Percutaneous Transluminal
Coronary Angioplasty (PTCA) has been widely acknowledged (Dutch Heart
Foundation, 1995; Feigenbaum & Carter, 1988; Task Force on Cardiac rehabilitation European Society of Cardiology (ESC), 1992). Nevertheless, considerable
uncertainty with regard to the effective ingredients and overall efficacy of such
rehabilitation still exists: some recent studies have found psychosocial or psychoeducational rehabilitation programs to have only modest results (Black, Allison,
Williams, Rummans & Gau, 1998; Collins & Rice, 1997; van Elderen, Maes,
Seegers. Kragten & Relik-van Wely, 1994; Lidell & Fridlund, 1996). Some studies
show high drop-out rates and poor compliance (van Elderen, Maes & van den
Broek, 1994; Oldridge, Guyatt, Norman, Crowe, Singer, Feeney, McKelvie,
Runions, Streinet & Torrance, 1991), while other studies show no objective results
whatsoever (Frasure-Smith, Lespérance, Prince, Verrier, Garber, Juneau, Wolfson
& Bourassa, 1997; Jones & West, 1996; Oldridge, Streiner, Hoffmann & Guyatt,
1995; Taylor, Miller, Smith & DeBusk, 1997). One factor complicating research on
the effects of cardiac rehabilitation is the huge amount of variability in the
definitions and methods associated with cardiac rehabilitation programs despite
national and international guidelines for cardiac rehabilitation (see, e.g., Campbell,
Grimshaw, Ritchie & Rawles, 1996; Thomas, Miller, Lamendola, Berra Hedbäck,
Durstine & Haskell, 1996). In order to cope with the observed methodological
variability the present study took the guidelines provided by the Dutch Heart
Foundation as the basis to develop and evaluate a concise and cost-effective multidisciplinary risk factor education program for coronary patients.
A lot of progress has been made during the past few decades in the management of
acute myocardial infarction and the long-term treatment of Coronary Heart Disease
(CHD). The advances include the increased use of programs aimed at the restoration of adequate physical activity and exercise levels, aspirin, thrombolytic therapy,
beta-blockers, angiotensin-converting-enzyme inhibitors, and lipid-lowering
therapy as well as improved revascularization procedures such as PTCA and CABG
(McGovern, Pankow, Shahar, Doliszny, Folsom, Blackburn & Luepker, 1996).
Despite these advances in treatment and prevention, CHD is still today the number
one cause of death (IFIC, 1995; NCHS, 1996; Zafarí & Wenger, 1998). In addition

to the more classical and behaviorally oriented risk factors, increased attention is
therefore being paid to the emotional, psychological and personality based risk
factors contributing to CHD. Studies show standard care to only marginally
improve the awareness of risk factors in patients with CHD (Battegay, Gasche,
Zimmerli, Martina, Gyr & Keller, 1997). Awareness is, of course, the first step in
the modification of any behavior; systematic intervention to enhance awareness of
risk factors is therefore a pivotal ingredient in the secondary prevention of coronary
heart disease.
An extensive literature review by an expert panel from the Agency for Health Care
Policy and Research (AHCPR) and the National Heart, Lung and Blood Institute
(NHLBI) identified improved emotional balance, improved blood lipid and
lipoprotein profiles, and reduced stress, anxiety and depression as the main targets
for cardiac rehabilitation (Wenger, Froelicher, Smith et al., 1995). Along these
lines, the program evaluated in the present study was developed as an adjunct to the
standard care provided for CHD patients. It is hypothesized that the provision of
such supplemental care will elicit greater effects than the provision of standard care
alone. More specifically, significant differences with respect to the following three
clusters of dependent variables can be expected:
(1) hostility patterns which are seen as the 'toxic' element in the Type A behavior
pattern (Barefoot, Patterson, Haney, Cayton, Hickman & Williams, 1994;
Barefoot, Larsen, Vonderlieth & Schroll, 1995; Johnston, 1993; Siegler,
Peterson, Barefoot & Williams, 1992), and as a substantial psychological risk
for CHD (e.g.. Miller, Smith, Turner, Guijarro, & Hallet, 1996); cardiac
rehabilitation programs have been reported to successfully decrease hostility
in coronary patients (Burell, Ohman, Sundin, Ström, Ramund, Cullhed &
Thoresen, 1994; Mendes de Leon, Powell & Kaplan, 1991). Four different
aspects of hostility will be considered, deduced by factor analysis from some
frequently used instruments to assess hostility (Donker, Breteler & van der
Staak, 1999).
(2) blood lipid levels are to a certain extent the result of eating habits, and lipids
(i.e. total cholesterol, HDL, LDL and triglycerides) are generally seen as
directly related to cardiac morbidity and mortality (Grundy, 1990; Hillbrand &
Spitz, 1997). A recent meta analysis by Linden, Stossel and Maurice (1996) has
documented the benefits for lipid reduction of psychosocial treatment modules
in addition to standard cardiac care.
(3) a general state of well-being is an essential aspect of good health. Well-being
can be operationalized as the relative absence of such negative emotions like
depression and anxiety (see: Bech, Gudex & Staehr Johansen, 1996; Gable &
Nezlek, 1998; Wredling, Stalhammar, Adamson, Beme, Larsson & Oestman,
1995). Several studies have shown significant improvements in well-being as a
result of cardiac rehabilitation (e.g., Denollet & de Potter, 1992; Digenio &
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Joughin, 1997; Erdman, Baardman & Kazemier, 1991; Johnson, 1990; Wenger,
Froehlicher, Smith et al., 1995). Some more recent studies, however, have
shown no or even adverse effects of psycho-educational and risk factor modification programs upon well-being (Frasure-Smith, Lesperance, Prince, Verrier,
Garber, Juneau, Wolfson & Bourassa, 1997), or an initial improvement in wellbeing with nevertheless residual distress at one year follow-up (Westin,
Carlsson, Israelsson, Willenheimer, Cline & McNeil, 1997).
In a Dutch study by Peek, Pennings-van der Eerden and Helders (1997) the results
of a comprehensive 8-week cardiac rehabilitation program offered to a group of MI
patients, a group of PTCA patients, and a group of CABG patients are described.
More of the patients in the MI group were found to change their risk behavior and
especially their diet/lipids than in the CABG/PTCA group, which suggests that MI
patients may benefit more than other coronary patients from this kind of intervention. A similar suggestion comes from studies showing very modest results of
cardiac rehabilitation for CABG patients (Engblom. Korpilahti, Hämäläinen,
Puukka & Rönnemaa, 1996; Engblom, Korpilahti, Hämäläinen, Rònnemaa &
Puukka, 1997). An additional purpose of the present study was therefore to discover
if the rehabilitation program differentially affects patients with different coronary
diagnoses.
In the light of a growing awareness that standard group approaches simply lack the
individual attention needed to enable behavior modification with the average
patient (van Elderen, 1991; Friedman, Williams & Levine, 1997; Sobal, Revicki &
DeForge, 1992; Thomas, 1995; Uniken Venema-van Uden, 1990), we individualized the program by emphasizing the importance of individual goal setting for each
patient (Sheppcrd, Maroto & Pbert, 1996). Moreover, in one experimental
condition aftercare in the form of individual telephone follow-up was provided (van
Elderen-v.Kemenade, Maes & van den Brock, 1994; Frasure-Smith & Prince, 1985;
1987). The hypothesis is that whatever effects are found for the above-mentioned
dependent variables, they will be stronger in the condition including telephone
follow-up.
On the basis of the 6-week psycho-educative program 'Mind Your Heart' supplementing standard cardiac care based upon programs used in earlier research by
Frasure-Smith and Prince (1985; 1987) and van Elderen et al.(1994), using a
standardized approach along the guidelines developed by the Dutch Heart
Foundation (Dutch Heart Foundation, 1995), a number of hypotheses were formulated:
1. Both versions of the program (with and without follow-up) will reduce such
negative emotions as hostility more than standard care alone (control
condition).
2. Both versions of the program will promote healthier lipid profiles more than
standard care alone (control condition).

90

3. Both versions of the program will improve general well-being (i.e. reduce
depression and anxiety) more than standard care alone (control condition).
4. The effects observed for MI patients will be greater than those observed for
PTCA or CABG patients.
5. The effects observed for patients receiving individualized telephone follow-up
will be more robust than those for other patients.

5.3.

METHODS

5.3.1.

SETTING / TARGET POPULATION
The sample under study consisted of male coronary patients admitted to the
Department of Cardiology at the St. Joseph Hospital in the period 1992-1996.
Potential candidates for inclusion in the study were male patients between 30 and
70 years of age who had recently experienced a MI, a PTCA, or a CABG. Those
patients with a congenital or genetic cardiac condition, patients with angina
pectoris as the primary diagnosis, patients with serious (postoperative) complications and patients undergoing rather special interventions such as cardiac valve
replacement were excluded from the study. Patients who met the inclusion criteria
were asked to participate in the study and to provide informed consent. The
resulting sample size was N=268: 60% had undergone a MI (N=161), 15% a PTCA
(N=40), and 25% a CABG (N=67). The mean age was 55 years (sd = 9.0).

5.3.2.

DESIGN OF THE STUDY
A randomized pre-test post-test control group design was used. Assessments were
done just prior to the start of the outpatient intervention program, or approximately
3 months after the coronary incident (TO) and one year after the incident (Tl). All
of the assessments were done at the hospital by specially trained assistants.
Two experimental conditions and a control condition were used. Those patients
providing informed consent were randomly assigned to one of the following three
conditions:
(l)an experimental condition consisting of 6 weekly psycho-educational group
sessions in addition to standard cardiac care with their partners invited as well;
(2) an experimental condition identical to the one above but with the inclusion of a
telephone follow-up to monitor individual risk factor modification goal(s); or,
(3) a control condition in which the patients received only standard cardiac care.
The psycho-educational group sessions consisted of multidisciplinary education in
cardiac risk factors and some basic tools for behavior change. During the group
sessions, the patients were stimulated to talk about their experiences and feelings
and to formulate individual goals for risk factor reduction, which were individually
followed up by telephone in the follow-up condition.
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METHOD OF ANALYSIS
Multivariate analyses of (co)variance (MANCOVA's) with repeated measures (T0Tl) were conducted using the SPSS statistical software version 7.5 (General Linear
Model Repeated Measures). Significance was based on the F statistics produced,
using Pillai's Trace. While there is ample evidence suggesting that the effects of
cardiac rehabilitation may be influenced by such negative emotions as anxiety and
depression (Burker, Blumenthal, Feldman, Burnett, White, Smith, Croughwell,
Schell, Newman & Reves, 1995; Duits, Boeke, Taams, Passchier & Erdman, 1997;
Fava, Abraham, Pava, Shuster & Rosenbaum, 1996; Frasure-Smith, Lesperance &
Talajic, 1995; 1995a; Lesperance, Frasure-Smith & Talajic, 1996; Thomas, 1995;
Moser & Dracup, 1996), we controlled for depression and trait anxiety as well as
for vital exhaustion. Similar to depression, vital exhaustion is not only a prodrome
of the acute coronary syndromes (Appels, Kop, Meesters, Markusse, Golombeck &
Falger, 1994) but also an independent predictor of recurrent coronary events
(Mendes de Leon, Kop, Deswart, Bar & Appels, 1996). We also wanted to isolate
the effects of intervention on the hostility complex, as hostility is considered not
only a component of the Type A Behavior Pattern (ТАВР) but also an independent
predictor of CHD more strongly associated with coronary artery disease than ТАВР
itself (e.g., Dembroski, McDougall, Costa & Grandits, 1989; Gidron and Davidson,
1996; Williams, 1987). We therefore controlled for overall ТАВР in our analyses as
well. We controlled the analyses regarding the effects on blood lipid levels for the
same parameters and also for blood pressure and body mass, which are known to
be confounders of lipid levels (e.g., Bonaa & Thelle, 1991; Rabkin, Chen, Leiter,
Liu & Reeder, 1997).
MEASURES
In order to assess the impact of intervention on hostility, lipids and well-being, the
following measurements were undertaken at TO and Tl:
Ad 1: Hostility
four components of hostility isolated in an earlier factor analytic study (Donker,
Breteler & van der Staak, 1999) were measured in the following manner: 'Negative
Affectivity' (NA) by the hostility subscale (SCLHOS) of a Dutch version of
Derogatis' SCL-90 (Arrindell & Ettema, 1986); 'Anger-Out'(АО) by the anger-out
subscale of the "Self Expression and Control Scale" (SECSAO) developed in the
Netherlands by van Elderen, Maes, van der Kamp, van der Ploeg, Ensink and
Spielberger (1987;1995); 'Coping' by the Control Anger-In subscale of the SECS
(SECSCAI); and 'Anger-In' (AI) by the Anger-In subscale of the SECS (SECSAI).
Ad 2: Lipids
The cholesterol and triglycerides concentrations were measured on a Vitros
analyzer using standard Kodak Ektachem test methodologies. The LDL-cholesterol
concentration was calculated on the basis of the total cholesterol concentration, the

HDL-cholesterol, and the triglycerides using the so-called Friedewald formula10.
For a more detailed discussion of the reliability of this method relative to such direct
measurement methods as ultracentrifugation or the newly developed immunoseparation method, see Vandis, Keilson, Rundell, and Rawstron (1996).
Ad 3: Well-being
The depressive symptoms subscale of the SCL-90 (Arrindell & Ettema, 1986) and
the state anxiety subscale of the Dutch version of Spielberger's State-Trait Anxiety
Inventory (STAI) (van der Ploeg, Defares & Spielberger, 1980) were used to
measure well-being.
The different covariates were measured as follows: depression was measured as
mentioned above using the depression subscale from the SCL-90 (Arrindell &
Ettema, 1986). Vital exhaustion was measured using the Maastricht Questionnaire
developed by Appels, Höppener and Mulder (1987). Trait anxiety was measured
using the above mentioned Dutch version of the STAI. These measures were all
found to be reliable and valid instruments.
ТАВР was measured in an (audiotaped) Structured Interview (SI) originally
developed in the Western Collaborative Group Study (Cannelli, Dame & Swan,
1992; Rosenman, Brand, Jenkins, Friedman, Straus & Wurm, 1975; Rosenman,
1978). The scoring of the SI was done by trained interviewers. Booster training
sessions were regularly held in order to maintain maximum interscorer reliabilities;
a random sample of the audiotaped interviews was also scored by an independent
rater and compared for any inconsistencies. The interrater reliability found in this
manner was r=.80.
Blood pressure was measured using aTakeda UA-711 digital blood pressure meter
and is depicted in the analyses as Mean Arterial Pressure (MAP)".
Body mass is represented by the Body Mass Index (BMI), which is calculated by
dividing body weight (expressed in kilograms) by squared height (expressed in
meters).
5.3.5.

PROCEDURE
Within 6 weeks of experiencing a MI, CABG or PTCA, the patients were invited
to participate in the study. Those patients providing informed consent were
randomly assigned to one of the experimental conditions. The intervention
consisted of 6 weekly group sessions of 2 hours with the patients and their partners
for risk factor education and intervention (a.o. stress management techniques). The
program was a multidisciplinary course with cardiologist, psychologist, dietician,

Note

'° (LDL-Chol) = (tot-Choi) - (HDL-Chol) - 0,45 χ (triglycerides). Triglycerides must be < 4 5 mmol/1
(Friedewald, et al, 1972)
" Pulse pressure is the difference between systolic and diastolic pressure, which makes the formula for
MAP as follows diastolic pressure + (systolic pressure minus diastolic pressure) divided by 3 (Pickering
& Blank, 1989)

93

physiotherapist, and social worker collaborating. A manual entitled "Mind Your
Heart" accompanied the course and provided detailed information on the different
risk factors, how to modify them, home work assignments and references for
further reading12. The participants were instructed to monitor their daily food intake
and blood pressure using pre-structured diaries and a portable blood pressure meter,
provided free of charge. During the group sessions, the patients were stimulated to
share their experiences and emotions.

5.4.

RESULTS

5.4.1.

DROP-OUT ANALYSIS
Of the 268 patients initially included, 38 dropped out between TO and Tl. Of the
remaining 230 patients, 22 cases of missing data were encountered; a total sample
size of N=208 was the result. These patients dropping out did not differ from the
final sample (N=208) on several major descriptive variables at TO including age,
cardiac status following the New York Heart Association Classification, socio
economic level, and educational level. They also did not differ with regard to
experimental condition or diagnostic group. With the exception of АО, those
dropping out also did not differ with regard to any of the dependent variables
studied (i.e. hostility, blood lipids and well-being). T-tests showed those patients
dropping out to score higher on АО than other patients (t=-2.047; p=.044). АО may
thus be related to dropping out behavior. Dropouts also differ from the final sample
on self-perceived risk and fitness: dropouts indicated themselves to be less physi
cally fit than other patients (Mann-Whitney U test gives ζ = -2.248; p=.025) and
more at risk (Mann Whitney U test gives ζ = -2.395; p=.017). In Table 5.1. the
distribution of the different diagnoses across the different subject groups is
presented. As can be seen the proportion of patients in the three diagnostic groups
did not differ across the different (sub)samples.

Table 5.1. Distribution of diagnosis at different sample sizes

Initial sample
Drop-out
Sample under study
Subsample - hostility
Subsample - lipids
Subsample - well-being

Note
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12

See Appendix A. page 157

N

% Ml

% PTCA

% CABG

268
60
208
188
182
208

60
64
60
59
59
60

15
18
13
12
12
13

25
18
27
29
29
27

5.4.2.

DESCRIPTIVES
The sample of 208 patients used in the present study consisted of 124 MI patients
(59.6%), 27 PTCA patients (13%), and 57 CABG patients (27.4%). The sample
sizes vary for the different dependent variables due to differentially missing data.
1. Hostility (N=188)
In Tables 5.2a/b, the means and standard deviations for the measures of hostility at
points TO and Tl in the three conditions are reported. Inspection of the means
shows an overall increase over time in Coping in both the experimental and control
conditions, and an overall decrease in Anger-In. Negative affectivity nor Anger Out
differ between TO and Tl.

Table 5.2a. Descriptives Hostility (N=188): Negative affectivity(NA) & Anger-out (АО)
Negative Affectivity (NA)
EXP

13

ΞΧΡ+

Anger - O u t (АО)
EXP

CTRL

EXP+

TO

T1

TO

T1

TO

T1

TO

T1

X

2,01

1,98

2,01

2,01

1,97

1,97

19,53

18,89 17,43

sd

0,25

0,2

0,23

0,24

0,25

0,26

N

64

64

69

69

55

55

4,4
64

4,07
64

TO

CTRL

T1

T1

18,17 18,44 18,25

4,23
69

TO

4,38
69

4,69
55

4,79
55

Table 5.2b. Descriptives Hostility (N=188): Coping & Anger-in (Al)
Coping
EXP

X
sd
N
Legenda:

Note

Anger - In

EXP+

CTRL

EXP

EXP+

CTRL

TO

T1

TO

T1

TO

T1

TO

T1

TO

T1

TO

T1

27,81

28,63

27,54

28,06

27,16

28,75

21,39

20,4

22,58

20,42

21,73

20,25

6,18
64

6,03
64

5,87
69

6,06
69

6,18
55

5,67
55

5,63
64

5,75
64

6,23
69

5,32
69

5,76
55

4,83
55

EXP = experimental condition without telephonic follow-up
EXP+= expenmental condition including telephonic follow-up

"Because of the rather skewed distribution of NA both at TO (2,41) and at Tl (3,87) we transformed the
original data into a logarithmic scale which normalized the distribution to 1,41 at TO and 1,84 at Τ1.
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Table 5.3.a. Descriptives Blood Lipids (N=182): Total Cholesterol & HDL
Total Cholesterol
EXP+

EXP
TO

HDL

T1

CTRL

TO

T1

TO

EXP+

EXP

T1

TO

T1

TO

T1

CTRL
TO

T1

X

5,84

5,37

5,70

5,47

6,07

5,93

0,98

1,03

1,04

1,07

1,01

1,07

Sd

1,10

0,78

0,85

,90

,90

0,88

0,25

0,25

0,26

0,26

0,22

0,24

N

64

64

64

54

64

64

64

64

54

54

64

54

Table 5.3.b. Descriptives Blood Lipids (N =182): Triglycerides & LDL
Triglycerides
EXP

EXP+

TO

T1

TO

X

2,12

1,95

sd

0,84

1,12

N

64

64

Legenda:

LDL
CTRL

EXP
TO

EXP+

T1

TO

T1

T1

2,15

1,80

2,09

2,00

3,91

3,46

1,00

0,80

0,96

0,89

0,93

0,64

64

64

54

54

64

64

64

TO

CTRL

T1

TO

T1

3,71

3,59

4,15

3,96

0,87

0,77

0,78

0,83

64

54

54

EXP = experimental condition without telephonic follow-up
EXP+= experimental condition including telephonic follow-up

2. Lipids (N=182)
In Tables 5.3a/b the mean and standard deviation at TO and Tl for the different
blood lipid measures at points TO and Tl in the three conditions are reported.
Inspection of the means shows an overall decrease over time in Total Cholesterol,
LDL, and Triglycerides and an overall increase over time in HDL.
3. Well-being (N=208)
In Table 5.4., the means and standard deviations for the different measures of wellbeing at points TO and Tl in the three conditions are presented. Inspection of the
means shows -rather unexpectedly- considerable overall increase in state anxiety;
depression does not differ between TO and Tl.
5.4.3.

MULTIVARIATE ANALYSES: GLM REPEATED MEASURES

Combining the PTCA and CABG patients into a single larger group did not change
the results; we kept the three diagnostic groups separate in all further analyses. The
results of these analyses are described per group of dependent variables in the
following paragraphs.
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Table 5.4. DescriptivesWeil-Being (N=208
Depression

State Anxiety
EXP
TO

EXP+
T1

TO

T1

EXP

CTRL
TO

T1

Χ

33,17 44,71

37,98 45,8

34,56 45,06

Sd

9,62

4,68

10,69 5,04

11,83

Ν

66

66

81

61

Legenda:

5.4.3.1.

81

5,30
61

TO

EXP+
T1

23,26 22,53
8,04
66

7,34
66

TO

T1

23,25 22,60
7,72
81

7,47
81

CTRL
TO

T1

21,25 21,03
5,85
61

6,19
61

EXP = experimental condition without telephonic follow-up
EXP+= experimental condition including telephonic follow-up

HOSTILITY
In order to assess the effects of the intervention program on the four measures of
hostility, a multivariate analysis of variance to compare the measures at TO and Tl
was undertaken. Depression, trait anxiety, vital exhaustion and ТАВР measured
just prior to the start of the rehabilitation program were entered as covariates
(MANCOVA).

5.4.3.1.a. Main Intervention Effects
The total variance in hostility was found to differ significantly across time (F=2.89;
p=.024; Etasq=.02). Coping differed most significantly across time (F=6.85;
p=.010; Etasq=.04). Pairwise comparisons showed clear increases (p=.009) in
Coping over time (T0-T1) but no differences between the experimental conditions,
which makes the increase in Coping not attributable to the intervention. In combi
nation with diagnosis, however, a significant interaction between experimental
condition and time (Diagnosis χ Exp.condition χ Time) was observed for the
different measures of hostility (F=1.82; p=.025; Etasq=.04) and particularly Angerin (F=3.02;p=.019). Anger-in decreased significantly over time (p=.00l) in MI
patients in the experimental condition including telephone follow-up. Of the total
variance in the AI difference scores from TO to Τ1 some 5 percent (Etasq=.05) was
explained by the combination of a diagnosis of MI and the experimental condition
including telephone follow-up.
5.4.3.1.b. Additional Effects
A significant overall effect of diagnosis (F=2.47; p=.013; Etasq.=.05) on the total
variance in hostility was observed. Detailed analysis showed Coping to be strongly
influenced by diagnosis (F=3,40;p=,036) in the sense that patients who underwent
PTCA scored highest on Coping. Irrespective of the specific type of intervention,
PTCA patients exhibited more behaviors that effectively allow them to cope with
feelings of anger and anxiety than other patients.
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Depression at TO contributed significantly (F= 10.24; p<.001) and robustly
(Etasq=.19) to the total variance in hostility. Negative Affectivity was most affected
(F=35.88; p=< .001; Etasq= .17) by prc-treatment depression: there was a positive
correlation of r=.65 (p< .001 ) between depression at TO and total NA (i.e. the sum
of the scores on NA at TO and at Tl).
I.e. Conclusion
The hypothesis that supplemental intervention will reduce such negative emotions
as hostility to a greater extent than standard care alone (control condition) was
confirmed for the variable Anger-In. The degree of Anger-In for MI patients in the
experimental condition including telephone follow-up was found to decrease
significantly more from TO to Τ1 than for other patients and for MI patients in the
other two conditions. Both the hypothesis of more robust effects in MI patients and
the hypothesis of more robust effects in the follow-up condition are thus confirmed
by the present data. In addition, the small decrease in NA over time depends rather
strongly on the level of depression at the beginning of the rehabilitation program,
and less on time.
2. LIPIDS
In these analyses, depression, vital exhaustion, trait anxiety and ТАВР measured at
TO were all controlled for, along with Mean Arterial Pressure (MAP) and Body
Mass Index (BMI) also measured at the start of the rehabilitation program (TO).
2.a. Main Intervention Effects
Diagnosis, experimental condition, and time did not affect blood lipids either
separately or in combination. The overall univariate tendencies revealed by inspec
tion of the means are thus not the result of the rehabilitation program.
2.b. Additional Effects
BMI at TO appears to be significantly associated with the overall variance in lipids
(F=2.64; p=.036; Etasq= .06). The association is mainly with HDL (F=6.74;
p=.010; Etasq=.04): a negative correlation exists (r=-.18; p=.009) between BMI at
TO and the sum of the HDL scores at TO and Tl.
2.C. Conclusion:
The hypothesis that both versions of the program will promote healthier lipid
profiles to a greater extent than standard care alone (control condition) was not
confirmed by the present results.
3. WELL-BEING
Type A Behavior at the start of the rehabilitation program (TO) was controlled for
in the present analyses.
3.a. Main Intervention Effects
Time (T0-T1) explained almost 10 % of the overall variance in well-being (F=9.71;
p=< .001; Etasq= .09). State Anxiety increased significantly overtime (F=17.09; p<

.001; Etasq=.08), but the increase did not differ dependent of the diagnosis or
experimental condition, which means that the observed increase is not the result of
intervention.
5.4.3.3.b. Additional Effects
Type A Behavior Pattern (ТАВР) at TO was significantly associated with the overall
variance in well-being (F=4.29; p=.015; Etasq=.04). Depressive symptoms appear
to be most affected (F=8,52; p=,004; Etasq=,04) by ТАВР: a significant and
positive correlation exists between ТАВР at TO and the total (summed) number of
depressive symptoms at TO and Tl (r=.21;p=.003).
The overall variance in well-being also differed across experimental conditions
(F=2.92; p=.021; Etasq=.03). State anxiety was significantly higher in the experi
mental condition including follow-up (F=4.96; p=.008; Etasq=.048) than in the
other conditions: ANOVA of the summed scores at TO and Tl (F=2.22; p=.002) and
post-hoc Bonferroni tests showed the experimental condition including follow-up
to differ significantly from the control group (p=.025) and even more from the
experimental condition without follow-up (p=.003).
5.4.3.3.с Conclusion
The hypothesis that both versions of the program will improve general well-being
(i.e. reduce depression and anxiety) to a greater extent than standard care alone
(control condition) was not confirmed by the present results. A difference in the
overall degree of anxiety (at TO and Tl) was observed for the experimental
condition with telephone follow-up showing significantly higher levels of anxiety.

5.5.

DISCUSSION
The hypothesis that the present psycho-educative rehabilitation program would
reduce hostility was confirmed by the results of the present study when hostility
was specified as 'Anger-In' and the concept of 'Anger-In' was operationalized as
actively (i.e. by choice) withholding or inhibiting the expression of anger. Anger-In
decreased most significantly for MI patients in the experimental condition with
telephone follow-up. This observation is in line with the idea that talking about
negative feelings can effectively reduce them, but only in the long run. Pennebaker
(1997) also reports the expression of emotions across a longer period of time to be
associated with a more beneficial effect, which may mean that gradually becoming
aware of one's emotions and giving expression to them on a regular basis may be
more functional than a 'massed practice' experience of only a few weekly sessions.
Another (complementary) explanation for the present results is that it may be easier
to talk about fears and anger individually than in a group. Anyway, the expression
of anger when you didn't do so before can in any case be seen as grasping a new
and more adequate manner of handling the emotions that typically occur after the
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survival of a coronary crisis such as MI, that (for some part) may be caused by
inhibiting dysfunctional emotions to begin with (Dimsdale, Pierce, Schoenfeld,
Brown, Zusman & Graham, 1986; Haynes, Feinleib & Kannel, 1980; Julius,
Harburg, Cottington & Johnson, 1986). The expression of negative emotions is not
to be seen as a panacea, however; in our opinion such communication will only be
helpful when embedded in extended individual (telephone) coaching and sufficient
awareness of the patient's personality and social environment by means of adequate
initial assessment. In line with the observations of Burker, Blumenthal, Feldman,
Burnett, White, Smith, Croughwell, Schell, Newman and Reves (1995) for CABG
patients before and after surgery, we also found the level of depression at the start
of the program to be indicative of the amount of decrease in negative emotions over
time. We can only underscore the recommendations recently made by Gordon and
Haskell (1997) to provide individualized follow-up based upon the individual
modification goals formulated both during the group sessions and as a result from
the initial assessment of negative emotions. Such an individualized treatment plan
appears to provide a sound basis for the development of a more adequate and
healthier balance between the suppression and expression of negative emotions,
and thus constitutes not only a worthwhile but also necessary adjunct to regular
coronary care. The results of the present study also show that follow-up can be done
by telephone and therefore cost-effective.
The hypothesis that the supplemental intervention would generate improved lipid
profiles could not be confirmed in the present study; which is contrary to the results
of such earlier studies as the Lifestyle Heart Trial (Ornish, Brown, Scherwitz,
Billings, Armstrong, Ports, McLanahan, Kirkeeide, Brand & Gould, 1990) showing
some effect of rehabilitation on lipid profiles. These studies were based on
intensive, elaborate and lengthy interventions with considerable emphasis on
dietary restrictions and exercise, which is known to be an effective tool for lipid
management (Marrugat, Elosua, Covas et al., 1996; O'Connor, Hennekens, Willett,
Goldhaber, Paffenbarger, Breslow, Lee, & Buring, 1995; Wood, Stephanie,
Williams & Haskell, 1991). Studies resembling the present study in scope (e.g.,
Taylor, Miller, Smith & DeBusk, 1997) do not report any effects of supplemental
intervention on blood lipid levels. The duration of the participation in rehabilitation
group sessions may be an important ingredient for lipid management. When
Brubaker, Warner, Rejeski, Edwards, Matrazzo, Ribisl, Miller and Herrington
(1996) recently compared standard- and extended- length participation in cardiac
rehabilitation in terms of body composition, functional capacity, and blood lipids,
for example, they found (greater) change in lipids for those patients participating in
the extended programs (> 1 year). Similar results were found by Byers, Mullis,
Anderson, Dusenbury, Gorsky, Kimber, Krueger, Kuester, Mokdad, Perry and
Smith (1995) for nutritional and lipid education in a non patient population.
Considered together, these findings suggest that the duration of the present inter-

vention, which was a rather parsimonious intervention consisting of 6 weekly
sessions of 2 hours each, may not have been long enough to affect blood lipid
levels, and that telephone follow-up during one year does not compensate for the
parsimony of the six-week group intervention. Monitoring of the individually-set
risk factor modification goals by telephone may only become effective after two or
even more years as risk behavior modification is, after all, a life long commitment.
Apart from the duration, it might be more effective to focus upon general weight
reduction in order to influence lipid levels, than -in response to the patient's food
diary- to solely focus upon rather restrictive dietary advice. The level of BMI at the
start of intervention may also contribute to the changes in lipid levels and HDL in
particular. We found a negative association between BMI at TO and overall HDL (at
TO and Tl). This finding is confirmed by recent data from Rabkin, Chen, Leiter,
Liu and Reeder (1997). These findings suggest that BMI may be the most important
target for risk factor modification where lipid levels are concerned.
Yet another fact to be considered is that the cardiac medication standardly given to
coronary patients clearly affects blood lipid levels (Kasiske, Ma, Kalil & Louis,
1995). The effects of such medication are, of course, the same for the control and
experimental conditions but may nevertheless be so strong that any variation in the
lipid levels is either masked or diminished. The average lipid levels in the present
sample do not differ from the general population data. The National Health and
Nutrition Examination Surveys (NHANES) of the general white male population
(Johnson, Rifkind, Sempos, Carroll, Bachorik, Briefel, Gordon, Burt, Brown,
Lippel & Cleeman, 1993) show an average total cholesterol level for the group 4555 years to be 5.63 mmol/1 (present study 5.58) and an average triglycerides level
of 2.25 (present study 2.02).
Given current standard medication practices for coronary patients, it can thus be
expected that the present type of psycho-educative rehabilitation care will not affect
lipid levels in the short term beyond the levels found in the present sample.
Contrary to our hypothesis that the intervention would improve general well-being
(i.e. reduce depression and anxiety) but in line with earlier findings from for
example, van Elderen-van Kemenade, Maes & van den Broek (1994), Jones &
West, (1996) or Frasure Smith, Lesperance, Prince, et al. (1997), no effect was
found for anxiety or depression. Frequently, however, studies report an increase in
well-being as a result of rehabilitation programs (e.g., Oldridge, Streiner, Hoffmann
& Guyatt, 1995) even in the absence of more objective benefits. It is therefore
difficult to explain the absence of such an effect in the present study. In the study
by van Elderen, it is suggested that denial of their condition in the initial period
following survival of a MI may explain the intervention having no effect. In the
present study, moreover, two contradictory tendencies were observed: depression
diminished slightly over time (see Table 4) while state anxiety increased substantially over time (be it not in response to one of the experimental conditions).
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The increased anxiety observed in coronary patients during the first year following
an MI is not an uncommon clinical experience and has been previously reported
(e.g.. Julkunen, Idanpaan-Heikkila & Saarinen, 1990; Moser & Dracup, 1996).
Increased anxiety in combination with a decrease in depression has not, to our
knowledge, been reported. In contrast, most studies report positive correlations
between anxiety and depression after coronary incidents (see, e.g., Burker,
Blumental, Feldman, Burnett, White, Smith, Croughwell, Schell, Newman, &
Reves, 1995; Maines, Lavie, Milani, Cassidy, Gilliland & Murgo, 1997). Anxiety
and depression may nevertheless operate independent of each other with regard to
recovery and prognosis (Frasure-Smith, Lesperance & Talajic, 1995). The level of
reactive anxiety found in the present study is highest in the experimental condition
including telephone follow-up, which appears to be in line with the suggestion that
denial may operate in the initial period following a MI and that talking about your
feelings does not always immediately reduce negative emotions. Talking about
one's feelings may, in fact, be counterproductive and anxiety provoking, especially
when it continues on an individual basis after the 6 weeks group program. Murray
(1985), for instance, found the expression of anger to frequently make people more
angry. Furthermore, there are older studies with coronary patients showing patients
who deny their illness to initially report less anxiety than those who do not deny
their illness. In the long run, however, patients who deny their condition generally
cope worse with their illness. It is therefore quite conceivable that the confrontation
with your own behavior during follow-up makes denial less probable and can
thereby raise anxiety. Immediately following the coronary incident, however,
denial (and thereby less anxiety) may be the more functional response. Indeed, the
dropout analysis in the present study suggested that those patients who feel most
vulnerable may be most inclined to drop out. The most important reason for dropout was lack of motivation to adhere to the program; interestingly, moreover, all
of the dropouts from the experimental group including telephone follow-up
mentioned being too nervous and anxious to continue. To be continuously
confronted with and talk about their feelings and behavior made these patients
uncomfortable and even angry. When the denial diminishes somewhat during
follow-up, in contrast, patients may feel reinforced by the frequent telephone
contact and begin to see -though scary at first- new and hopeful perspectives on the
management of their emotions and their illness and gain a new equilibrium that can
make them less and less depressed. We therefore underscore the recommendations
formulated in a study of MI patients by Bleeker, Lamers, Simoons, Leenders,
Kruyssen, Trijsburg and Erdman (1993) indicating that psycho-educational rehabilitation programs should not only address cardiovascular knowledge and risk
factor modification techniques but also such defense mechanisms as denial. Studies
with prolonged follow-up are nevertheless needed to see if the overall tendency
observed in the present study of an increase in anxiety and a small decrease in
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depression -however not in response to one of the experimental conditions- will
prove not only to be more robust over time, but to be as well a result of the followup intervention.
The results of the present study confirm the hypothesis that only MI patients may
benefit from the type of approach considered here. This is in keeping with earlier
findings from Gaw-Ens and Laing (1994) and Peek, Pennings-van der Eerden and
Helders (1997). The latter authors explain most of the differences found between
diagnostic groups in terms of rather different medical histories. Relative to MI
patients, for example, CABG and PTCA patients typically show longer and more
complicated medical histories. Beyond this, it is difficult to explain why
PTCA/CABG patients seem to benefit less from rehabilitation than MI patients.
More research into cardiac rehabilitation with different diagnostic categories is
clearly called for.
In sum, the results of the present study suggest that offering coronary patients a
concise and in time rather confined multidisciplinary psycho-educative group
approach as an adjunct to standard cardiac care constitutes a worthwhile and
possibly cost-effective means for helping them reach a new emotional equilibrium
in their lives- provided that the supplemental care is accompanied by individual
(telephone) follow-up across a substantial period of time. No direct impact can be
expected upon blood lipid levels. The results of the present study also showed such
supplemental care to be most effective for patients having had an MI and when
based upon initial assessment of the (pretreatment) emotional state of the patients
and their individual risk factor profile. Having followed the structure offered by the
guidelines of the Netherlands Heart Foundation, the present study should also be
easy to replicate in the future.
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Mind Your Heart
risk factor education in secondary prevention of Coronary Heart Disease14
two years follow-up
frank js donker, marinus hm breteler & cees pf van der staak

6.1.

ABSTRACT
Objective: to examine whether the addition of a multidisciplinary, multifactor,
psycho-educational group intervention of 6 weeks either with or without telephone
follow-up across a period of two years improves the outcome of standard cardiac
care for patients with coronary heart disease (CHD).
Subjects: male coronary patients who have recently undergone a Myocardial
Infarction (MI), a Coronary Artery Bypass Grafting (CABG), or a Percutaneous
Transluminal Coronary Angioplasty (PTCA).
Outcome measures: (1) cardiac functioning operationalized as the Left Ventricular
Ejection Fraction (LVEF) and by exercise capacity; (2) blood lipid levels specified
as total cholesterol, HDL, LDL and Triglycerides; (3) hostility specified as Negative
Affectivity (NA), Anger-Out (АО), Coping and Anger-In (AI), and (4) well-being
operationalized by the relative absence of both state anxiety and depression.
Design: A randomized pre-test / post-test control group design was used with
repeated measures using a General Linear Model (GLM) approach controlling for
possible confounding variables (MANCOVA) all measured at TO. Controls
received standard cardiac care.
Results: for Ml patients in the experimental condition including telephone followup, decreased AI was observed in the first year after the incident. Decreased NA
was also seen across the two years, but most pronounced for MI patients in the
second year after the incident.
Conclusions: the results suggest that psycho-educational risk factor intervention
deserves routine inclusion in cardiac rehabilitation programs provided it is indi
vidually tailored, focused on (negative) emotions, and followed up for a fairly
extended period of time. The intervention enables MI patients and their partners to
overcome their initial protective denial and thereby reach a more adequate
emotional equilibrium.

Note

M
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INTRODUCTION
Linden, Stossel, and Maurice (1996) recently conducted a meta-analysis of 23
randomized controlled trials evaluating the impact of psychosocial treatment
during cardiac rehabilitation and found the addition of psychosocial treatment to be
associated with reductions in psychological distress (effect size -0.30: p<.001),
cholesterol levels (effect size -,014; p<.05), heart rate (effect size -.30; p<.01, and
systolic blood pressure (effect size -,014;p<.05). The authors mention the paucity
of studies reporting biological risk measures unfortunate, and strongly suggest the
inclusion of cardiac parameters in controlled trials in cardiac rehabilitation. Greater
attention should be devoted to standardized programs of high or perhaps medium
intensity to be offered as adjuvant to standard care, including systematic screening
of risk factors, educational intervention, and methodical management of treatable
atherogenic risk factors according to accepted guidelines.
An extensive literature review by an expert panel from the Agency for Health Care
Policy and Research (AHCPR) and the National Heart, Lung, and Blood Institute
(NHLBI) also identified not only improvements in blood lipid and lipoprotein
profiles but also improved emotional balance, reduction of stress and anxiety, and
decreasing depression as the main targets of cardiac rehabilitation (Wenger,
Froelicher, Smith et al., 1995). Such negative emotions as anger, anxiety, and
depression commonly co-occur with Myocardiac Infarction (MI) (Fava, Abraham,
Pava, Shuster & Rosenbaum, 1996; Lesperance, Frasure-Smith & Talajic, 1996). At
the same time there is ample evidence showing the effects of cardiac rehabilitation
to be influenced by such negative emotions as anxiety and depression (Burker,
Blumenthal, Feldman, Burnett et al., 1995; Duits, Boeke, Taams, Passchier &
Erdman, 1997; Fava, Abraham, Pava, Shuster & Rosenbaum, 1996; Frasure-Smith,
Lesperance & Talajic, 1995; 1995a; Thomas, 1995; Lesperance, Frasure-Smith &
Talajic, 1996; Moser & Dracup, 1996).
Although the exact relationship is complex, there are reasons to believe that hostile,
anxious, and/or depressed individuals are at a greater coronary risk than those who
are not (Allan & Scheidt, 1996; Fielding, 1991; Ironson, Taylor, Bolt wood,
Bartzokis, Dennis, Chesney, Spitzer & Segall, 1992; Kawachi, Colditz, Ascherio,
Rimm, Giovannucci, Stampfer & Wille«, 1994; Kawachi, Sparrow, Vokonas &
Weiss, 1994; Musselman, Evans & Nemeroff, 1998). Elaborate research by Appels
and colleagues has shown 'vital exhaustion' to not only be a prodrome of the acute
coronary syndromes (Appels, Kop, Meesters, Markusse, Golombeck & Falger,
1994) but also an independent predictor of recurrent coronary events (Mendes de
Leon, Kop, Deswart, Bar & Appels, 1996).
In line with earlier studies by Frasure-Smith and Prince in the United States and van
Elderen in The Netherlands (van Elderen-van Kemenade, 1991; van Elderen-van
Kemcnade, Maes & van den Broek, 1994; Frasure-Smith & Prince, 1985; 1987),

we have developed a psycho-educational risk factor modification program entitled
'Mind Your Heart' to complement standard care. Ample attention is devoted to the
experiential and emotional factors related to the experience of being struck by
Coronary Heart Disease (CHD) and thus both the heart and the mind. The format
of the 'Mind Your Heart' program includes both group sessions and individually
tailored telephone follow-up across a period of two years. In light of the fact that
the experience of an acute coronary event is known to be 'a family affair' (e.g.,
Nelson, Baer & Cleveland, 1998), the partners of the patients are also invited to
participate in the group sessions.
While the study by van Elderen-van Kemenade (1991 ) examined emotional distress
as one of the dependent (outcome) variables, the 'Mind Your Heart' program
concentrates on (negative) emotions as a major risk factor and thereby an important
element for both the group program (group discussions) and individual telephone
follow-up. The program has been developed in keeping with the guidelines
provided by the Netherlands Heart Foundation in order to sufficiently standardize
the intervention and facilitate future replication. The guidelines from the Heart
Foundation recommend individual assessment, which took the form within the
context of the present study of specifying one or more individual risk factors during
the group sessions, individual goal setting, and monitoring via telephone follow-up.
The individual tailoring of the program is in line with a growing awareness of the
fact that standard group approaches are simply not sufficient for viable behavior
modification (van Elderen-van Kemenade, 1991; Friedman, Williams & Levine,
1997; Sobal, Revicki & DeForge, 1992; Thomas, 1995; Uniken Venema-v.Uden,
1990). Intervention programs must emphasize the importance of individual goal
setting (Shepperd, Maroto & Pbert, 1996) and the provision of aftercare via, for
example, individual telephone follow-up (van Elderen-van Kemenade, Maes & van
den Broek, 1994; Frasure-Smith & Prince, 1985; 1987). A recent Dutch study by
Peek, Pennings-van der Eerden, and Helders (1997) describes the results of a
comprehensive 8-week cardiac rehabilitation program offered to two groups of
heart patients: a group of 16 patients who had experienced Myocardial Infarction
(MI) and a group of 16 patients who had undergone Coronary Artery Bypass
Grafting (CABG) or Percutaneous Transluminal Coronary Angioplasty (PTCA).
More of the patients in the MI group were found to change their risk behavior than
in the CABG/PTCA group, which suggests that MI patients may benefit more from
comprehensive cardiac rehabilitation programs than CABG/PTCA patients. A
similar suggestion stems from other studies also showing only very modest results
of cardiac rehabilitation for CABG patients (Engblom, Korpilahti, Hämäläinen,
Puukka & Rönnemaa, 1996; Engblom, Korpilahti, Hämäläinen, Rönnemaa &
Puukka, 1997).
In light of the aforementioned findings, it is hypothesized that MI patients will
benefit more from treatment than CABG or PTCA patients. In the present study, the
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amount of actual change as a result of participation the 'Mind Your Heart' program
is measured in terms of the following four essential endpoints:
1. Cardiac functioning is operationalized using both the Left Ventricular Ejection
Fraction (LVEF) and ergometrie assessment. A low LVEF is a measure of global
systolic left ventricular dysfunction and associated with an increased risk of
recurrent coronary events or death in persons with cardiac disease. More speci
fically, mortality and the risk of ischemic events have both been shown to be
inversely related to ejection fraction (e.g., Greenberg, McMaster & Dwyer Jr.,
1984; Levy, Garrison, Savage, Kannel & Castelli, 1989; Peterson, Shaw &
Robert, 1997). Exercise rehabilitation has been found to positively influence
LVEF (Dubach, Myers, Dziekan, Goebbels, Reinhart, Vogt, Ratti & Muller,
1997; Oberman, Fletcher, Lee, Nanda, Fletcher, Jensen & Caldwell, 1995).
Little data on the distribution of resting LVEF and the component volumes in
healthy young adults are available, however. Very little is also known about the
association of LVEF with other coronary risk factors; several studies, however,
used LVEF as an dependent variable in studying the effects of mental and
psychological stress (Ironson, Taylor & Boltwood, 1992; Kiess, Dimsdale,
Moore, Peter, Newell, Barlai-Kovach, Boucher & Strauss, 1980; LaVeau,
Rozanski, Krantz, Cornell, Cattanach, Zaret & Wackers, 1989). A recent study
by Wong, Gardin, Kurosaki, Anton-Culver, Sidney, Roseman and Gidding
(1995) found male gender, blood pressure, a family history of premature
myocardial infarction, and obesity to be potential confounders of LVEF.
2. Blood Lipid levels or the levels of total cholesterol, HDL, LDL, and
Triglycerides are generally seen as directly related to cardiac morbidity and
mortality (v.Doomen & Blokland, 1987; Grundy, 1990; Hillbrand & Spitz,
1997). Plasma lipids and blood pressure are strongly correlated (Assmann &
Schulte, 1987; Bonaa & Thelle, 1991; Robinson, Fems, Bevan, Stocks,
Williams & Galton, 1987) as are lipids and BMI (van Doomen, 1997). A recent
meta-analysis by Linden, Stossel, and Maurice (1996) has shown the inclusion
of psychosocial treatment modules in addition to standard cardiac care to
produce healthier lipid profiles for coronary patients.
3. Hostility patterns are assumed to be largely a result of personality factors and
psychological attitude. Hostility is considered a component of the Type A
Behavior Pattern (ТАВР) but also an independent predictor of CHD as it is
more strongly associated with coronary artery disease than overall ТАВР (e.g.,
Barefoot, Patterson, Haney, Cayton, Hickman & Williams, 1994; Barefoot,
Larsen, Vonderlieth & Schroll, 1995; Dembroski, McDougall, Costa &
Grandits, 1989; Gidron & Davidson, 1996; Johnston, 1993; Siegler, Peterson,
Barefoot & Williams, 1992; Williams, 1987). Cardiac rehabilitation programs
have been reported to successfully decrease hostility in coronary patients
(Burell, Öhman, Sundin, Ström, Ramund, Cullhed. & Thoresen, 1994; Mendes
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de Leon, Powell & Kaplan, 1991; Nunes, Frank & Kornfeld, 1987).
Problematic, however, is the huge variability in the definition and assessment of
hostility. As Friedman (1992) has observed: 'hostility is defined in different
ways by different investigators, is not simple to measure, is affected by other
individual differences and occurs in different personal and social contexts' (p45). In the present study, four different aspects of hostility shown to be important
in previous factor analyses of some instruments frequently used to assess
hostility (Donker, Breteler & van der Staak, 1999) will therefore be examined:
Negative Affectivity (NA), Anger-Out (АО), Coping, and Anger-In (AI). NA
describes cognitions, feelings, or behaviors representative for the negative
mood of anger, encompassing aspects of aggression, irritation, rage, and resent
ment. АО describes anger-out, which is related to the general disposition to
experience and express anger. Coping describes behavior to control feelings of
anger. AI refers to the frequency of feelings of anger that are internalized.
4. Well-being is viewed as an important co-product of health. Whereas optimism
is found to predict positive well-being in a wide variety of populations (e.g.,
Khoo & Bishop, 1997; Miller, Manne, Taylor & Keates, 1996), well-being is
generally operational ¡zed as the relative absence of such negative emotions as
depression and anxiety (e.g., Bcch, Gudex & Staehr Johansen, 1996; Gable &
Nezlek, 1998; Wredling, Stalhammar, Adamson, Berne. Larsson & Oestman,
1995). Several studies have indeed shown significant improvements in wellbeing as a result of cardiac rehabilitation (e.g., Denollet & de Potter, 1992;
Digenio & Joughin, 1997; Erdman, Baardman & Kazemier, 1991; Johnson,
1990). The conceptualization of well-being is nevertheless not so straightforward. Social comparison theory states that individuals attempt to construe
reality in such a way that they are doing better than others and that well-being
may be threatened when such a representation is not possible, for instance, after
suffering a traumatic coronary event (cf. Taylor & Brown, 1988). Neurotic
individuals and especially Type A individuals frequently compare themselves to
others and, in doing so, may always feel that the grass is greener on the other
side (Buunk & Ybema, 1997) and seriously hamper their well-being as a result.
In order to determine the intervention effects on well-being, we therefore
adjusted our analyses for the amount of ТАВР.
Based on the literature, the following hypotheses were formulated for the present
study:
1. Both versions of the rehabilitation program (with and without follow-up) will
improve cardiac functioning more than standard care alone (control condition).
2. Both versions of the rehabilitation program will promote healthier lipid profiles
more than standard care alone (control condition).
3. Both versions of the rehabilitation program will reduce such negative emotions
as hostility more than standard care alone (control condition).
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4. Both versions of the rehabilitation program will improve general well-being (i.e.,
reduce depression and anxiety) more than standard care alone (control condition).
5. The effects of the rehabilitation program will be greatest for the patients
receiving individualized telephone follow-up.
6. The effects of the rehabilitation program will be greater for the MI patients than
for the PTCA or CABG patients.

6.3.

METHODS

6.3.1.

SETTING / TARGET POPULATION
The study was conducted in the Eindhoven metropolitan area which is the fifth
most populated city in The Netherlands. The region also has the highest degree of
industrialization in The Netherlands. While industry accounts for 27% of the total
employment in the region, this percentage is 18% for the remainder of the
Netherlands. Some 70% of the industrial employment in the region can, moreover,
be classified as "modern industry".
The population under study are male coronary patients admitted to the Department
of Cardiology at the St. Joseph Hospital between 1992 and 1996. The candidates
for inclusion in the study were male patients between 30 and 70 years of age who
had recently undergone a MI, PTCA, or CABG. Patients with congenital or genetic
cardiac conditions, patients with angina pectoris as their primary diagnosis, patients
with serious (postoperative) complications and patients who underwent such
special interventions as cardiac valve replacement were excluded from the study.
Patients meeting the inclusion criteria were asked to provide their informed
consent, and a total of 268 patients participated: 60% had undergone a MI (N= 161),
15% a PTCA (N=40), and 25% a CABG (N=67). The mean age was 55 (sd = 9.0).

6.3.2.

DESIGN OF THE STUDY
A randomized pre-test / post-test control group design was used with repealed
measurements just prior to the start of the outpatient intervention program approximately three months following the coronary incident (TO), one year following the
incident (Tl), and two years following the incident (T2). All of the assessment was
done by trained assistants unaware of the experimental condition to which the
patient was assigned. The study included three conditions: (1) a control condition
in which the patients received standard cardiac care; (2) an experimental condition
consisting of standard cardiac care plus 6 weekly group sessions involving psychoeducation, risk factor modification, and the sharing of experiences with partners
invited, and (3) an experimental condition identical to the preceding one but also
including telephone follow-up and the monitoring of individual modification goals;
the patients opted for telephone contact every fortnight or month.
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6.3.3.

MEASURES

6.3.3.1.

DEPENDENT VARIABLES
In order to evaluate the impact of the intervention, four groups of dependent
variables were examined: (1) cardiac functioning, (2) lipids, (3) hostility, and (4)
well-being.
Ad 1. Cardiac functioning
Cardiac functioning was operationalized using the left ventricular ejection fraction
(LVEF) and maximal exercise capacity (ergometry). LVEF was assessed using
echo-cardiography (ultrasound techniques) and then evaluated by an experienced
cardiologist15 in terms of the New York Heart Association Classification16.
Maximal exercise capacity was based on an ergometrie exercise ECG test and
expressed in Watts.
Ad 2: Lipids
The cholesterol and triglyceride concentrations were measured on a Vitros analyzer
using standard Kodak Ektachem test methodologies. The LDL-cholesterol concen
tration was calculated from the concentrations of cholesterol, HDL-cholestcrol, and
triglycerides using the so-called Friedewald formula (Friedewald, Levy &
Frederickson, 1972), with LDL = total cholesterol minus HDL minus 0,45 trig
lycerides. For a more detailed discussion of the reliability of this method relative to
such direct measurement methods as ultracentrifugation or the newly developed
immunoseparation method, sec Vandis, Keilson, Rundell, and Rawstron (1996).
Ad 3: hostility
Four measures of hostility were used (Donker, Breteler & van der Staak, 1999).
'Negative Affectivity' (NA) was measured by the hostility subscale (SCLHOS)
from the Dutch version of the Derogatis' SCL-90; 'Anger-Out' (АО) by the angerout subscale from the "Self-Expression and Control Scale" (SECS) developed in
the Netherlands by van Elderen-van Kemenade, Macs, van der Kamp, van der
Ploeg, Ensink, and Spielberger (1987; 1995); 'Coping' by the Control Anger-In
subscale from the SECS; and 'Anger-In' (AI) by the Anger-In subscale from the
SECS. The SECS meets the usual reliability and validity norms for scale construc
tion (van Elderen, Maes, Komproe & van der Kamp, 1997), as does the Dutch
version of the SCL-90 (Arrindell & Ettema, 1986). NA describes cognitions,
feelings, or behaviors representative of the negative mood of anger and encom-

Note

' 5 We would like to lhank Dr. R.H. Visser, Senior Cardiologist at the St. Joseph Hospital, for all his time
and work.
16
The New York Heart Association Classification uses the following categorization: (1) a rest capacity
of the heart of 0-15*. (2) a rest capacity of the heart of 15-30%, (3) a rest capacity of the heart of
30-55%, or (4) a rest capacity of the heart of more than 55%.
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passes aspects of aggression, irritation, rage, and resentment. АО describes angerout, or a general disposition to experience and express anger; АО covers the
intensity, content, and style of hostility. Coping pertains to behavior intended to
control feelings of anger or the way in which the individual copes with internalized
and externalized angry emotions. Anger-In is typically operationalized as actively
withholding or inhibiting anger expression (Rosenman, Friedman, Strauss, Wurm.,
Kositchek, Hahn, & Werthessen, 1964); people scoring high on the AI scale will
inhibit or suppress feelings of anger in almost all cases.
Ad 4: Well-being
In the present study, the depression subscale from the SCL-90 (Arrindell & Ettema,
1986) and the state anxiety subscale from the Dutch version of Spielberger's StateTrait Anxiety Inventory (STAI) (van der Ploeg, Defares & Spielberger, 1980) were
used to measure well-being.
6.3.3.2. COVARIATES
Initial depression, trait anxiety, and vital exhaustion were all controlled for in the
present study. A Type A Behavior Pattern (ТАВР), which has hostility as a
component was also controlled for: In addition, blood pressure and body mass,
which are known to be confounders of lipid levels (e.g., Bonaa & Thelle, 1991;
Hodgson, Wahlqvist, Balazs & Boxai, 1994; Rabkin, Chen, Leiter, Liu & Reeder,
1997) were also taken into consideration.
The different covariates were measured as follows. Depression was measured using
the depression subscale from the SCL-90 (Arrindell & Ettema, 1986). Vital exhaus
tion was measured using the Maastricht Questionnaire developed by Appels,
Höppener, and Mulder (1987). Trait anxiety was measured using the aforementioned (See § 6.3.3.1. ad 4) Dutch version of the STAI. ТАВР was measured
Structured Interview (SI) originally developed for the Western Collaborative Group
Study (Cannelli, Dame & Swan, 1992; Rosenman, Brand, Jenkins, Friedman,
Straus & Wurm, 1975; Rosenman, 1978). The scoring of the SI was done by trained
raters; booster training sessions were regularly held to maintain maximal interscorer reliabilities and a random sample of the audiotaped interviews was scored by
an independent rater and compared for inconsistencies. The interrater reliability
was found to be .80.
Blood pressure was measured by a Takeda UA-711 digital blood pressure meter and
is reported as Mean Arterial Pressure (MAP)17. Body mass is represented by the
Body Mass Index (BMI), which is calculated by dividing body weight (expressed
in kilograms) by squared height (expressed in meters).

Note
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" T h e formula for MAP is as follows: diastolic pressure + (systolic pressure minus diastolic pressure)
divided by 3. (Pickering and Blank. 1989)

6.3.4.

METHOD OF ANALYSIS
Multivariate analyses of (co)variance (MANCOVA's) with repeated measures (T0T1-T2) were conducted using SPSS software version 7.5 (General Linear Model
Repeated Measures). Significance was based on the F statistics obtained by Pillai's
Trace.

6.3.5.

PROCEDURE
All patients from the Department of Cardiology were given an envelope with information on the research project and an invitation to volunteer within 6 weeks after
having experienced a MI, CABG, or PTCA. The envelope contained a reply card
for participation. After receipt of the reply card, the patient was invited to come to
a first assessment session (TO) and to provide his or her consent. The patients were
randomly assigned to one of three experimental conditions.
The intervention consisted of 6 weekly group sessions in which patients and their
partners were offered risk-factor education and intervention (stress management
techniques) as well as the opportunity to share experiences for a duration of two
hours. The program is multidisciplinary and involves the collaboration of a cardiologist, psychologist, dietician, physiotherapist, and social worker. The course is
accompanied by the manual "Mind Your Heart"18, which contains detailed information on the different risk factors and how to modify them, home work assignments, and references for further reading per session. The participants were
instructed to monitor their food intake and blood pressure on a daily basis using
pre-structured diaries; they were given a portable blood pressure meter to monitor
their blood pressure at home. During the group sessions, the sharing of experiences
and emotions was stimulated.

6.4.

RESULTS

6.4.1.

DROPOUT ANALYSIS
Of the 268 patients initially included in the study 60 dropped out at Tl and another
29 at T2 which meant a total of N=89 patients dropped out. Of these 89 patients,
63% had been diagnosed MI, 18% PTCA, and 19% CABG, which reflects the
frequency distribution of diagnosis in the sample as a whole. Dropout analysis
showed no differences between the group of dropouts (N=89) and the sample under
study (N=179) with regard to several major descriptive variables such as age,
cardiac status following the New York Heart Association Classification, and educational level. Compared to the other patients, however, the dropouts were found to
be more frequently living alone (Mann-Whitney U gives a Z=-2,028; p=0,43) and

Note

'" see appendix A
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more dissatisfied with the neighborhood they lived in (Mann-Whitney U gives a
Z=-2,147; p=,032). As far as the dependent variables are concerned, the dropouts
reported higher Anger Out scores (t=-2,018; p=,045). Almost half (40%) of the
dropouts came from the control condition, 30% from the experimental condition
without follow-up, and another 30% from the experimental condition including
telephone follow-up. A Chi square test showed no significant differences between
the experimental conditions. The majority of the dropouts from the control
condition were simply not sufficiently motivated to continue. Interestingly, all of
the dropouts from the experimental group with follow-up mentioned being too
nervous and anxious to continue: to be continuously confronted with and obligated
to talk about their own feelings and behavior, even by phone, apparently made them
uncomfortable or even angry. This finding suggests a possible selection problem in
cardiac rehabilitation: it might be the case that the patients who need it most are not
(sufficiently) reached as a result of dropout or even non-inclusion.
6.4.2.

DESCRIPTIVES
The total number of patients in the sample under study was N=179; the mean age
(at TO) was 54.8 years (sd=8.9). The sample consisted of 69% patients diagnosed
as MI, 12% PTCA, and 29% CABG. As a result of missing data, the size of the

Table 6 . 1 . Descriptives Hostility (N=173)
Hostility Factor

Experimental
Condition
N

TO

T1

SD

X

T2

SD

X

SD

Negative Affectivity19

EXP
EXP+
CTRL

N=60
N=66
N=47

Anger-Out

EXP
EXP+
CTRL

N=60
N=66
N=47

19,70 4,47
17,35 4,25
18,09 4,73

19,03 4,13
18,08 4,28
17,96 4,95

19,28 4,48
18,03 4,21
18,64 4,85

Coping

EXP
EXP+
CTRL

N=60
N=66
N=47

27,78 6,10
27,55 5,86
27,79 6,15

28,55 6,07
28,14 6,04
29,28 5,27

28,70
27,95
28,91

Anger-In

EXP
EXP+
CTRL

N=60
N=66
N=47

21,48 5,74
22,62 6,36
21,94 5,51

20,45 5,92
20,45 5,39
20,53 4,85

21,25 4,58
20,71 4,60
21,74 4,51

Legenda:

Note
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2,00
2,00
1,97

,25
,23
,25

1,97
2,02
1,97

,18
,24
,26

1,98
1,97
1,95

,22
,23
,28

5,91
6,34
6,23

EXP = experimental condition without telephone follow-up.
EXP+ = experimental condition with telephone follow-up.
CTRL = control condition

' 9 Due to the rather skewed distribution of NA at TO (2,41), Tl (3,87), and T2 (3,23). we transformed
the original data into a logarithmic scale and thereby normalized the distribution to 1,41 at TO, 1,84 at
Tl.and 1,91 at T2.
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Table 6.2. Descriptives Blood Lipids (N=170)
Lipids

T1

Experimental

TO

Condition

X

SD

X

T2
SD

X

SD

Total Cholesterol

EXP
EXP+
CONTROL

N=56
N=62
N=50

5,91
5,72
5,99

1,12
,86
,83

5,37
5,47
5,90

,80
,89
,90

5,36
5,27
5,67

,89
,82
,71

HDL

EXP
EXP+
CONTROL

N=58
N=62
N=50

0,96
1,04
1,00

,25
,25
,22

1,03
1,07
1,06

,24
,27
,24

1,07
1,10
1,06

,30
,28
,22

LDL

EXP
EXP+
CONTROL

N=58
N=62
N=50

3,97
3,72
4.1

,94
,88
,75

3,47
3,58
3,96

,66
,77
,86

3,38
3,32
3,78

,90
,68
,68

Triglycerides

EXP
EXP+
CONTROL

N=58
N=62
N=50

2,18
2,15
2,01

,84
1,01
,91

1,95
1,81
1,96

1,14
,81
,88

2,03
1,89
1,88

1,06
,85
,91

Legenda:

EXP = experimental condition without telephone follow-up.
EXP+ = experimental condition with telephone follow-up.

sample for the different analyses varied. The descriptive details for the different
dependent variables are as follows.
1. Hostility: In Table 6.1. the means and standard deviations for the different
hostility measures in the three experimental conditions at TO, Tl, and T2 are
presented.
2. Lipids: In Table 6.2. the means and standard deviations at TO, Τ1, and T2 for the
different blood lipids in the three experimental conditions are presented.
3. Well-being: In Table 6.3. the means and standard deviations for the depression
and state anxiety scales at TO, Tl, and T2 in the three experimental conditions are
presented.
4. Cardiac functioning: In Table 6.4. the means and standard deviations for the
LVEF and ergometrie results at TO, Tl, and T2 in the three experimental conditions
are presented. In light of the fact that echocardiographic assessment is not a
standard procedure, data were only collected at TO and T2; the N is also relatively
small when compared to the sample as a whole (N= 97).

Note
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Blood lipids are shown in mmol/1 ; Cholesterol: 1 mmol/1 = 38,7 mg/dl ## Triglycerides:! mmol/I :
88,5 mg/dl
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Table 6.3. Descriptives Well-being (N=179)
Well-Being

Experimental
Condition

Measurement

Mean / standard
deviation

State anxiety

EXP

TO
T1
T2

33,28/
44,55 /
45,03 /

9,88
4,70
6,63

60
60
60

EXP+

TO
T1
T2

37,81 / 10,95
4 5 , 5 9 / 4,87
4 4 , 6 5 / 5,35

69
69
69

CONTROL

TO
T1
T2

34,68/11,93
4 4 , 8 6 / 5,58
4 4 , 4 8 / 6,15

50
50
50

EXP

TO
T1
T2

23,18/
22,03/
21,88/

8,16
7,19
7,21

60
60
60

EXP+

TO
T1
T2

22,96/
22,45/
20,87 /

7,61
7,75
7,32

69
69
69

CONTROL

TO
T1
T2

20,80/
20,22 /
19,78/

5,24
4,48
4,16

50
50
50

Depression

Legenda:

EXP = experimental condition without telephone follow-up.
EXP+ = experimental condition with telephonic follow-up.

Table 6.4. Cardiac Functioning (N=97)
Cardiac Functioning

Experimental
Condition

Measurement

Mean / standard
deviation

LVEF21

EXP

TO
T2
TO
T2
TO
T2
TO
T2
TO
T2
TO
T2

3,63/
3,58/

,61
,74

3,66/
3,38/

,48
,83

EXP+
CONTROL
Ergometry 2:

EXP
EXP+
CONTROL

4 , 0 0 / ,00
3,35/1,06
138,54/41,74
170,21 / 4 2 , 8 5
177,38/28,76
187,06/36,47
160,29/31,74
174,94/32,56

48
48
32
32
17
17
48
48
32
32
17
17

Legenda. EXP = experimental condition without telephone follow-up.
EXP+ = experimental condition with telephone follow-up

Note

2I
2
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scoring categories for left ventricular pump capacity: 1= 0-159Í-:
- maximum exercise capacity is expressed in Watts

2=15-30%;

3= 30-55"7r; 4 = > 5 5 %

6.4.3.

MULTIVARIATE ANALYSES: GLM REPEATED MEASURES
In order to assess the effects of the intervention program on the different dependent
variables, a multivariate analysis of variance was done on pretreatment assessment,
assessment after one year, and assessment after two years. The results of the various
analyses are described per group of dependent variables in the following paragraphs.

6.4.3.1. CARDIAC FUNCTIONING
The pretreatment amounts of ТАВР, depression, vital exhaustion, trait anxiety, and
age at the start of the rehabilitation program (TO) were all controlled for. The
hypothesis was that both versions of the rehabilitation program will improve
cardiac functioning beyond standard care alone (control condition).
6.4.3.1.7.Main Intervention Effects
Measurement time was found to be significantly associated with the total variance
in cardiac functioning (F=3.91; p=.024; Etasq=.()9 determined mostly by ergometric capacity F=5.69, p=.0l9; Etasq=.()6). Pairwise comparisons show improved
cardiac functioning over time in terms of both LVEF and exercise capacity. The
experimental condition did not contribute to the observed effect; diagnosis also did
not vary with the observed effects.
6.4.3.1.2. Additional Effects
Almost 20% of the total amount of overall variance in cardiac functioning was
explained by age (F=9.87; p=<00l; Etasq=.19). Exercise capacity was explained in
particular by age(F=17.50; p<.001; Etasq=.l7), which is negatively associated with
overall exercise capacity (r=-.35; p=<.001).
A small but significant effect of experimental condition was also observed with
respect to the overall variance in cardiac functioning (F=2.47; p=.047; Etasq=.06)
and exercise capacity in particular (F=5.21; p=.007; Etasq=.ll). When compared to
the intervention without follow-up, individualized telephone follow-up produced
better exercise capacities (p=.002); no difference between the experimental condi
tions and the control condition was observed, however.
6.4.3.2. LIPIDS
Pretreatment depression, vital exhaustion, trait anxiety, ТАВР, Mean Arterial
Pressure (MAP), and Body Mass Index (BMI) were all measured at the start of the
rehabilitation program (TO) and controlled for. The hypothesis was that both
versions of the rehabilitation program would promote healthier lipid profiles than
standard care alone (control condition).
6.4.3.2.1.Main Intervention Effects
No influence on total variance in lipids was seen from measurement over time,
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neither as such, nor in any combination with experimental condition and/or
diagnostic group.
6.4.3.2.2. Additional Effects
Trait anxiety at the start of intervention was found to determine overall lipid
variance (F=4.05; p=.002; Etasq=.ll), along with pretreatment depression (F=3.32;
p=.012; Etasq=.()8); both variables affected all lipid fractions. BMI at TO also
appeared to be significantly associated with the overall variance in blood lipids
(F=3.86; p=.005; Etasq= .09); this association holds for all lipid fractions with the
exception of the triglycerides. No differences were seen in overall lipid variance
across experimental conditions or diagnoses.
6.4.3.3.

HOSTILITY
The analyses were controlled for pretreatment depression, trait anxiety, vital
exhaustion and ТАВР, all measured just prior to the start of the rehabilitation
program (TO). We hypothesized that both versions of the program (both with and
without telephone follow-up) would reduce such negative emotions as hostility
more than standard care alone (control condition).

6.4.3.3.1. Main Intervention Effects
No effects of Time, Diagnosis or Condition were found. However, a Time χ
Diagnosis χ Condition interaction was found (F=l.53;p=.030; Etasq=.03). More
specifically the variance in NA appeared to be influenced by the combination of
Time χ Condition χ Diagnosis (F=2.42; p=.015; Elasq=.06); parameter estimates
suggest a combined effect of MI and experimental condition (either with or without
telephone follow-up on the variance in NA. Pairwise comparisons show a signifi
cant decrease in NA in the MI sample (t=2.633; p=.011) from TO to T2 (but not
from TO to Tl) as well as a decrease (t=3. 279;p=.001) in AI from TO to Tl (but not
from TO to T2). With the exception of the combination of Condition and Diagnosis,
these effects are substantially influenced by both depression at the beginning of the
intervention (F=2.86; p=.005; Etasq=.13) and vital exhaustion at the beginning of
the intervention (F=2.21; p=.029 Etasq=.l0).
6.4.3.3.2. Additional Effects
Pretreatment depression was found to strongly affect the overall variance in
hostility (F=l 1.56; p<.001; Etasq=.23). Pretreatment trait anxiety also had a sig
nificant but much smaller effect on the overall variance in hostility (F=2.96;
p=.022; Etasq=.07). With regard to depression, NA was affected in particular
(F=40.4 (p-c.001; Etasq=.20).
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6.4.3.4. WELL-BEING
The amount of ТАВР at the start of the rehabilitation program (TO) was controlled
for. We hypothesized that both versions of the rehabilitation program would
improve general well-being (i.e., reduce depression and anxiety) to a greater extent
than standard care alone (control condition).
6.4.3.4.1. Main Intervention effects
Time (T0-T1-T2) was found to explain about 10 % of the overall variance in wellbeing (F=4.21; p=.003; Etasq=.092) and to particularly state anxiety (F=9.59;
p<.001; Etasq=.054), which significantly increased from TO to Tl(p<.001) and TO
to T2(p<,001 ). Pairwise comparisons show a decrease over time (T0-T2) in depres
sion (p=,005). These effects do not depend on experimental condition, however,
and cannot therefore be attributed to the intervention. The effects observed here
also do not relate to diagnosis.
6.4.3.4.2. Additional effects
The overall variance in well-being did not differ across condition or diagnosis; an
univariate one-way ANOVA, however, showed the total amount of state anxiety to
be higher for the experimental condition with telephone follow-up when compared
to the control condition or the experimental condition without telephone follow-up
(F=4.61; p=.011), probably due to the fact that the experimental condition
including telephone follow-up starts at a somewhat higher level of anxiety (see also
Table 6.3).
Furthermore, the pretreatment ТАВР level was found to be associated with the total
variance in well-being (F=3.33; p=.038; Etasq=.04) and to have a small effect on
both depression (F=5.09; p=0.025;Etasq=.03) and state anxiety (F=4.14; p=.043;
Etasq=.02): the more Type A at pretreatment, the greater the likelihood of anxiety
and depression hindering the intervention.
Parameter estimates show a significant and positive association between ТАВР at
TO and the amount of depression at T1(B=.014; p=.031) and T2 (B=.012; p=.039).

6.5.

DISCUSSION
The data from the present study confirm only three of the six hypotheses formu
lated on the basis of the research literature. While Time, Diagnosis, and Condition
did not directly affect hostility, a significant Time χ Diagnosis χ Condition inter
action was found to explain a modest 3% of the total variance in hostility. More
specifically, pairwise comparisons showed decreased NA in MI patients between
TO and T2 (but not between TO and Tl), and decreased AI between TO and Tl (but
not between TO and T2). We can therefore conclude that only intervention with
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individualized follow-up can modify the hostility in certain patients: patients
diagnosed with MI showed decreased Anger-In during the first year and decreased
Negative Affectivity across a period of two years. For CABG or PTCA patients, no
effects of intervention were seen. No effects arc found for any of the other
dependent variables as well. In other words, the (additive) effects of the intervention either with or without telephone follow-up are rather modest, which is in
line with recent studies also showing only modest results of composite and comprehensive cardiac rehabilitation (Black, Allison, Williams, Rummans & Gau, 1998;
Collins & Rice, 1997; van Elderen, Maes, Seegers, Kragten & Relik-van Wely,
1994; Lidell & Fridlund, 1996).
A possible complicating factor regarding the interpretation of the data found in the
present study might be the fact that we neither know the percentage of patients who
declined our invitation to participate, nor their characteristics. Therefore, as already
mentioned in paragraph 6.4.1., some selection bias influencing the results might
exist.
In the following, the results for each of the four groups of dependent variables will
be discussed in greater detail.
cardiac functioning
The interventions had no effect on cardiac functioning; neither LVEF nor ergometric exercise tolerance were affected. We must therefore reject our hypothesis
that the intervention would improve cardiac functioning. It may have been overly
optimistic or simply naive to assume that such brief psycho-educational intervention could actually supplement standard up-to-date cardiac care, even when
followed-up for a period of two years. Alternatively, the absence of any supplemental effect on cardiac functioning may simply reflect the fact that standard
cardiac care is increasingly capable of improving cardiac functioning to a very
satisfactory level. In order to address these alternatives, the operationalization of
cardiac functioning could be improved in future studies and more sophisticated
techniques such as thallium or sestamibi perfusion stress tests or magnetic
resonance imaging techniques (e.g., Boxerman, Mosher, McVeigh, Atalar, Lima &
Bluemke, 1998) could be used to more carefully monitor the changes in cardiac
functioning over time.
blood lipids
Once again, it cannot be concluded from the present study that the intervention,
either with or without telephone follow-up, significantly influenced blood lipid
levels. We must therefore reject the hypothesis that both versions of the program
would promote healthier lipid profiles than standard care alone. The results of the
present study thus resemble those of Rovario, Holmes, and Holmsten (1984) and
Taylor, Miller, Smith, and DeBusk (1997) who also report no effect whatsoever on
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lipids. In discussing the positive lipid findings revealed in a meta-analysis of 23
randomized controlled trials evaluating the additional impact of psychosocial
treatment, Linden, Stossel and Maurice ( 1996) nevertheless suggest that the cholesterol data should be interpreted with great caution as 'replication with larger
samples is likely to result in a regression to the mean phenomenon'.
The absence of treatment effects for lipids in the present study can also be attributed
to the fact that the patients in the present study simply did not show elevated lipid
scores to begin with. Most modem cardiac medication standardly administered to
coronary patients affects blood lipid levels (Kasiske, Ma, Kalil & Louis, 1995).
This effect is naturally the same for both the control and experimental groups and
may be rather strong. Indeed, the average lipid levels measured in the present
sample are no different from the general population data from the National Health
and Nutrition Examination Surveys (NHANES) among the general white male
population (Johnson, Rifkind, Sempos, Carroll, Bachorik, Briefel, Gordon, Burt,
Brown, Lippel & Cleeman, 1993). Given current standard medication practices for
coronary patients, psycho-educative rehabilitation approaches adjuvant to standard
cardiac care cannot be expected to affect lipid levels beyond the levels found in the
present sample. In a study by Brubaker, Warner, Rejeski, et al. (1996), greater
changes in lipids were nevertheless observed for patients participating in more
extended rehabilitation programs (> 1 year), which suggests that the duration of the
participation in group sessions may be an important ingredient for effective lipid
management. In other words, the duration of the present group intervention -which
was rather parsimonious and cost-effective with 6 weekly sessions of 2 hours eachmay not be sufficient to influence blood lipid levels. No matter how useful followup by telephone may be in other respects, such follow-up docs not seem to
compensate for the relatively limited duration of the initial group program.
Alternatively, standard cardiac care may actually be quite sufficient on this front.
Only future research will tell.
hostility
A distinct decrease in Negative Affect (NA) in the telephone follow-up condition
for the MI sample became visible in the second year after the group intervention.
Our hypothesis was that the experimental conditions will reduce such negative
emotions as hostility to a greater extent than standard care alone. We can, therefore,
confirm the hypothesis with regard to NA and AI in response to the intervention
with telephone follow-up. When followed by individualized telephone follow-up,
the psycho-educational group program appears to help patients give up a tendency
to hold Anger-In (AI); at the same time it leads to clearly decreased Negative Affect
(NA) after a period of more than one year. The effects observed were nevertheless
rather modest and explained only 6% of the total variance in NA (F=2.42; p=.015;
Etasq=.06).
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The concept of Anger-In was operationalized as actively (i.e. by choice) inhibiting
the expression of anger while the concept of Negative Affect was conceptualized as
the negative mood of anger, encompassing aspects of aggression, irritation, rage,
and resentment. People loading high on NA have a basic dissatisfaction with
themselves in relation to other people, which is generally experienced as decreased
well-being and feelings of inadequacy and/or insufficiency. Talking about your
feelings may not be immediately effective and even counterproductive at this point;
only after some time it might become productive to express negative emotions.
Pennebaker (1997), for instance, found a larger duration for the expression of
emotions to produce more beneficial effects. This observation may explain the
finding in the present study of a reduction in AI in the condition in which patients
had the opportunity to have a prolonged practice after the initial group sessions in
expressing and talking about their emotions by way of telephone follow-up.
Expressing anger when you did not before can be seen as coming to terms with a
coronary crisis like a MI that to some degree may actually be caused by the inhibition of negative and dysfunctional emotions to begin with (Dimsdale, Pierce,
Schoenfeld, Brown, Zusman & Graham, 1986; Haynes, Feinleib & Kannel, 1980;
Julius, Harburg, Cottington & Johnson, 1986). The expression of negative emotions
should not be seen as an isolated panacea for overcoming negative emotions; in our
opinion, the expression of negative emotions is only helpful when embedded in
prolonged and structured individual coaching. A recent overview of the relevant
literature by Littrell (1998), moreover, confirms this line of thought: mere attention
to feelings of distress can just enhance distress. It is thus important to structure and
individualize follow-up along the lines set by the during the group sessions by each
and every participant formulated goals for individual risk factor modification.
The data further show negative affect to be the most sensitive component of
hostility and greatly influenced (Etasq=.23) by pretreatment depression and vital
exhaustion. This finding confirms earlier research showing hostile and/or anxious
and depressed patients to be at greater coronary risk (Allan & Scheidt, 1996;
Fielding, 1991; Ironson et al., 1992; Kawachi, Colditz et al., 1994; Kawachi,
Sparrow, Vokonas & Weiss, 1994; Musselman, Evans & Nemeroff, 1998). Vital
exhaustion also appears, in a manner similar to depression, to be not only a
prodrome of acute coronary syndromes similar to depression (Appels, Kop,
Meesters, Markusse, Golombeck & Falger, 1994) but an independent predictor of
recurrent coronary events as well (Mendes de Leon, Kop, Deswart, Bar & Appels,
1996).
well-being
In line with earlier findings from van Elderen-van Kemenade, Maes, and van den
Broek ( 1994), we found no effect of the intervention on well-being. In fact, a rather
unexpected increase in state anxiety was found to occur over time. This increase did
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not depend on Condition or Diagnosis, which means that the hypothesis that both
versions of the rehabilitation program would improve general well-being (i.e.,
reduce depression and anxiety) to a greater extent than standard care alone (control
condition) must be rejected. At the same time, pairwise comparisons showed significant increases in overall state anxiety to occur from TO to Tl and TO to T2 but not
from Tl to T2. Anxiety is thus generated during the first period but not during the
second period (>1 year), which is not uncommon for coronary patients in the first
year following an MI and has been reported elsewhere (e.g., Julkunen, IdanpaanHeikkila & Saarinen, 1990; Levine, Warrenburg, Kems, Schwartz, Delaney,
Fontana, Gradman, Smith, Allen & Cascione, 1987; Moser & Dracup, 1996).
An important aspect of coping with a coronary event is the phenomenon of denial.
In a study by van Elderen-van Kemenade, Maes, and van den Broek (1994) it is
suggested that denial of the condition in the first period following survival of a MI
may explain the initial absence of significant intervention effects. There are some
older studies with coronary patients summarized by Maes and Bruggemans (1990)
and considered somewhat more extensively by Sirous (1992) that show those Ml
patients who deny their illness to experience / report less anxiety than those patients
with no denial but that those MI patients denying their condition will cope worse
with their illness in the long run. Denial may thus be a self-protective mechanism for
initially coping with anxiety, but also masks any intervention effect. The higher state
anxiety found in the experimental condition including telephone follow-up (see #
6.4.3.4.1.) might be the result of the relative bigger difficulty to deny in this
condition.
In contrast to the present study, many studies report an increase in general wellbeing as a result of participation in a rehabilitation program (e.g., Oldridge,
Streiner, Hoffmann & Guyatt, 1995). This increase is even observed in the absence
of more objective benefits (e.g.,, Jones & West, 1996). The finding of no increase,
respectively decrease of well-being in the present study is therefore puzzling. The
levels of anxiety and depression found at TO are not elevated compared to general
population levels, so there may not have been much room for improvement;
however, why an increase in state anxiety occurs in the present study remains not
easy to interpret. Future outcome measurement might profit from the development
of more disease-specific assessment instruments; some (older) cardiac rehabilitation studies, for instance, have used a measure of anxiety specific to the patient's
heart problem (see e.g., Rovario, Holmes & Holmsten, 1984), which might be a
better outcome parameter.
It may be that the operationalization of well-being as the relative absence of anxiety
and depression, used both in the present study and in the study by v. Elderen et al.
(1994), however not uncommon, is simply not adequate. Subjective feelings of well
being may be far more associated with the degree to which daily functioning is
disrupted by the illness, i.e. the degree to which patients become reinvolved in
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normal activities (participation in social and leisure activities, returning to work,
etc.), which as such has not been assessed in the present study.
More generally, it has been argued (e.g., Johnston, 1995) that outcome measurement in the field of health psychology has not as yet been well-developed.
Theoretical models of health outcomes that can also provide the basis for assessment and intervention are simply lacking according to Johnston, and this may be
particularly the case for the rather general concept of well-being. Future studies
may therefore profit from using theoretical frameworks in looking at the concept of
well- being like for instance developed from social comparison theory (Buunk &
Gibbons, 1997).
In sum: the present study underlines the idea that psycho-educational risk factor
intervention may be an essential adjunct to standard care especially as far as such
intervention addresses negative emotions which in themselves are considered
'cardiac-prone'. The effectiveness of the intervention may be enhanced by initial
assessment of the (pretreatment) emotional state of the patient and his individual
risk-factor profile. The present study suggests that such an approach may be more
effective for MI patients than CABG/PTCA patients. Experiencing and surviving
an MI may have a different emotional and psychological impact compared to
experiencing a PTCA or even a CABG. This means that different approaches for
different diagnostic groups may need to be developed.
Recent comparisons of primary and secondary prevention for CHD patients
(Grover, Paquet, Levinton, Coupai & Zowall, 1998) has shown the inclusion of all
patients and not just high risk patients to be useful. Offering coronary patients and
their partners a brief and well-structured multidisciplinary psycho-educative group
intervention as an adjunct to standard cardiac care is thus worthwhile and may
possibly be cost effective by enabling patients to obtain a new emotional equilibrium in their lives. Offering all coronary patients such a start by enhancing
awareness of negative emotions and the risks associated with such emotions
certainly is, in our opinion, a worthwhile endeavor provided the intervention is
adequately and individually followed up for a substantial length of time. The
present data suggest that the expectation of significant risk factor modification in
the short term may have been naive. We agree with Strean's (1996) observations
with regard to 'the strong psychological component of heart disease' that has thus
far been rather neglected in working with coronary patients. The establishment of
a life-long commitment to risk factor modification and management in patients at
risk for recurrent coronary events apparently takes time. We thus agree wholeheartedly with the recent plea of Theorell (1997) who asserts that we must
recognize that treatment takes time and that brief treatment is not always equivalent to effective treatment.
The present study shows that effective follow-up can indeed be done by telephone,

which is certainly cost-effective. Well-trained and supervised cardiac nurses can
thus provide cost effective follow-up across an extended period of time. Increased
individual risk awareness and changes to one's emotional state should be the
primary target while no direct or immediate impact upon blood lipid levels or heart
functioning should be expected. In keeping with the recommendations recently
made by Gordon and Hassle (1997), individualized follow-up based on the goals
identified during the initial group sessions of the rehabilitation program and assessment of pretreatment (negative) emotions can provide the basis for the development
of a more adequate, and in the end, healthier balance between the suppression and
expression of negative emotions. Reaching such an equilibrium is in our opinion
not only a worthwhile but also a necessary supplement to standard coronary care in
order to prevent further coronary morbidity. In the meantime, far more research is
needed to identify and understand the mechanisms responsible for effective intervention supplementing standard cardiac care.
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Summary and Conclusions

7.1

SUMMARY
The main line of our study was to research the possibilities of psycho-education and
risk factor modification as adjuvant to standard cardiac care of CHD patients,
focusing on the role of (negative) emotions. The main findings were as follows:
In Chapter 2 we did a literature review of current rehabilitation practices from
which we made several observations:
• The review excavated lots of promises from the cardiac rehabilitation scene but
at the same time relatively little objective and homogeneous 'hard facts' were
found about what exactly the effective ingredients in cardiac rehabilitation
might be. This is due to the enormous heterogeneity of the field, both in
theoretical models and definitions, patient groups, assessment approaches,
methodology and aims and scope of rehabilitation goals. Nevertheless most
studies found that patients do seem to benefit from these approaches, especially
when control of coronary risk factors is an integral component (see e.g., Zafari
& Wenger, 1998), an experience confirmed by some recent cost-effectiveness
studies (e.g., Pashkow & Nestor, 1997; Perk, 1996; Taylor & Kirby, 1997).
Sometimes benefits are even experienced by patients in the absence of more
objective psychological or cardiac effects; apparently, cardiac rehabilitation
may induce a perception of improved health in coronary patients (e.g.,
Engblom, Korpilahti, Hämäläinen, Rönnemaa & Puukka, 1997).
• Compliance appeared to be a bottleneck in cardiac rehabilitation programs;
therefore, we suggested programs of rehabilitation to be not too elaborate for
reasons of maximal adherence: Friedman, Williams and Levine (1997) suggest
that compliance might be further enhanced by emphasizing extensive personal
contact with the rehabilitation staff. Promising in this respect are approaches in
which individually tailored goals are set during rehabilitation programs which
might be further evaluated by telephone follow-up (e.g., van Elderen, Maes &
van den Broek, 1994; Frasure-Smith & Prince, 1987; Miller, Haskell, Berra &
DeBusk, 1984; Miller, 1997; Zhu, Stretch, Balabanis, Rosbrool, Sadler &
Pierce, 1996), and approaches which are (partly) more community oriented or
home-based (e.g., Franklin, Hall & Timmis, 1997).
• Social support greatly enhances the effects of cardiac rehabilitation in general
and most specifically in the sense that it diminishes the adverse role of negative
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emotions (Linden, Leung, Chawla, Stossel, Rutledge & Tanco, 1997; O'Reily
& Thomas, 1989; Orth-Gomer, Rosengren & Wilhelmsen, 1993). Therefore, it
is recommended to actively commit the partner of the patient to the rehabilitation program.
• Along with Thompson (1995) and Gordon and Haskell (1997) we think that
cardiac rehabilitation should be individually tailored: programs should move
from providing a relatively standard program to far more flexible approaches
based upon individual assessment. The adverse role of negative emotions in the
rehabilitation process should be carefully assessed: high negative affectivity
and low social support are both predictors of a negative outcome.
• We found that only a few studies were done until now where different
diagnostic groups and/or coronary patients with different medical histories are
compared; a recent Dutch study (Peek, Pennings-van der Eerden & Helders,
1997) found, for instance, that MI patients could benefit more from comprehensive cardiac rehabilitation programs than PTCA or CABG patients.
On the basis of these findings we became interested in developing and evaluating
the 'Mind Your Heart' program: a 6 week group psycho-educational risk factor
modification approach followed by a two year telephonic follow up done by a staff
member who was known to the patient from the group sessions; to maximize social
support, the partners were invited to the group sessions where every patient was
asked to formulate his individual long term goal(s).
Much emphasis was laid on sharing experiences and the role of negative emotions
in particular. We were interested in possible differences in program effects between
MI patients and patients who had undergone a CABG or PTCA. The program was
offered to patients in addition and adjuvant to the standard cardiac care they receive
from the hospital. The effects of the program were assessed by looking into four
groups of relevant dependent variables: hostility, lipids, well-being and cardiac
functioning. In spite of the enormous amount of research into the relation between
hostility and CHD (see e.g., Friedman, 1992) the heterogeneity of the hostility
concept makes this relation still poorly understood. Therefore, before starting to
evaluate the Mind Your Heart Program, we wanted to operationalize the hostility
concept more precisely, as well as to find ways to measure hostility validly and
reliably.
In Chapter 3 a factor analytic study aimed at developing a more precise assessment
of the hostility concept was performed. Although much has been written about the
concept of hostility, there is still a great deal of discussion about its definition.
Friedman accurately described the definitional complexity of the concept by stating
that hostility is defined in different ways by different investigators, is not simple to
measure, is affected by other individual differences and occurs in different personal
and social contexts (Friedman, 1992). One of the problems in efforts to conceptualize hostility more clearly is -similar to cardiac rehabilitation- the huge amount of
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method variance, ranging from self-report techniques to interview-based methods.
The variety of measures used in this area of research mirrors the multidimensional
nature of hostility and related constructs. In addition, rather few studies concerned
with the assessment of hostility have specifically used samples of coronary heart
disease patients. The purpose of the present study was to further examine the multidimensionality of the hostility construct in a sample of male coronary patients
(N=235) using some frequently used instruments. Factor analysis was used to
detect possibly relevant underlying constructs, which were assessed using a variety
of hostility measures including both questionnaire- and interview assessments. A
four factor solution appeared to give the best fit, and the following independent
factors were isolated: 'anger out', 'negative affect', 'coping', and 'anger-in';
diagnosis did not differ with regard to the four factors found. The finding that the
hostility component as measured by the Structural Interview did not fit in the four
factor model presented may be in line with the methodological problems of the SI
(Siegman, 1994). Moreover, its construct validity is at least questionable: attempts
to correlate interview based assessments with established self-report measures of
hostility have produced only moderate associations. (Dembroski, McDougall,
Williams, Haney & Blumenthal, 1985; Musante McDougall, Dembroski & Costa,
1989) Presumably, the Structured Interview taps the more state-anger oriented
aspects in coronary patients.
Furthermore, we came to conclude that the present study is the first to confirm in a
representative group of CHD patients that anger and hostility do constitute valid
and relevant aspects of the general hostility construct found in non-patient groups.
The four hostility aspects isolated in the present study might have a differential
emphasis upon the relation between hostility and health in those who have proven
to be coronary prone. Future studies on the understanding and prediction of health
from hostile or negative emotional components in CHD patients should give
attention to the multidimensional nature of the hostility construct and, in doing so,
may benefit from the 4-factor model found in the present study.
In Chapter 4 we used the four hostility factors found to look into the relationship
between hostility and blood lipids, i.e. coronary artery atherosclerosis.
In their meta-analysis of research on hostility and physical health Miller, Smith,
Turner, Guijarro, and Hallet (1996) conclude that hostility is an independent risk
factor for CHD. Although the research findings with respect to hostility and CHD
are rather inconsistent and confusing, the overall view of the evidence nevertheless
tentatively warrants the conclusion that some forms of hostility are pathogenic to
CHD, especially in males, a relationship apparently mediated by atherogenic lipid
profiles, although the precise (physiological) mechanisms linking hostility and
CHD are still not very clear. The present study aimed to address the question which
hostility component is particularly 'atherogenic' by its association with which lipid
fraction. We investigated whether (components of) hostility are able to predict
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blood lipid profiles in a sample of coronary patients, and if so, which blood lipids
and to what extent. Furthermore, we investigated if the different diagnostic
categories used in the study, i.e. MI, PTCA and CABG, generate any differences in
respect to whatever relationships between hostility (components) and blood lipids.
If, indeed, differential relationships are found, this might bear important implica
tions for further treatment and revalidation of these patients.
In their exhaustive 'state of the art' report on lipids, health and behavior Spitz and
Hillbrand (1997) recommend for the next generation of studies examining the link
between lipids and behavior a greater methodological sophistication, i.e. using
more sophisticated and precise designs and examining lipid fractions (i.e. HDL,
LDL, VLDL, and triglycerides) rather than simply examining total serum choles
terol, as well as looking at specific behaviors such as hostility in contrast to global
concepts such as Type A personality (Hillbrand & Spitz, 1997, p.299). In the
present study we followed the above described insights, and, above all, we included
in the study CHD-diagnosed patients instead of a college population. In spite of all
that, however, the present study does not find any substantial relationship between
lipids and hostility in a group of well defined coronary patients: controlling for age,
BMI, SES, LVEF and MAP as possible confounding variables, we have had to
reject our hypothesis that one or more of the four hostility components used in this
study will predict one or more of the lipid fractions in a group of male coronary
patients. When we look at the different diagnostic categories the results of the
present study cannot confirm our hypothesis to find stronger associations in MI
patients either. This finding is congruent with the literature (e.g., Van Doornen,
1997): where associations are found, these are always sparse and small, and might
well be due to incomplete correction for cofounders. The present study shows again
how sparse and limited associations between negative emotions like anger and
hostility and atherogenic blood lipids really are in the case of cardiovascular
diseases. However, the present study revealed, when looking into a subsample of
patients scoring in the upper quartile on ТАВР, as measured by the SI, that the
serum cholesterol level is significantly explained by Anger-In and Age: approxi
mately one-third of the total variance in total cholesterol (R2=.372) in this subgroup
is explained mainly by age and Anger-In. Therefore the results of the present study
underscore the relative risk for older male coronary patients high on ТАВР: for this
specific group of coronary patients, actively withholding or inhibiting anger
expression, i.e. Anger-In, might be a beneficial coping mechanism protecting them
-to a certain extent- from further increase in cholesterol levels. Thus, the findings
of the present study suggest a protective function of actively inhibiting anger
expression (Anger-In) for older coronary patients high on ТАВР.
Anger-In appears to be a crucial factor, too, in the additional effects above standard
cardiac care generated by the risk factor education program 'Mind Your Heart'
developed by us.

In Chapter 5 the effects after one year are evaluated of two multidisciplinary
multifactor psycho-educative group interventions of 6 weeks, with and without
telephonic follow-up, on three sets of dependent variables: hostility, blood lipid
levels and well-being. The interventions were done additional to standard cardiac
care. The sample used consisted of 208 male CHD patients who recently had
undergone a MI, a CABG, or a PTCA.
Total cholesterol, HDL, LDL and triglycerides concentrations were measured on a
Vitros analyzer using standard Kodak Ektachem test methodologies. Hostility
factors were measured with the hostility subscale of the SCL-90 measuring
'Negative Affectivity', and with scales of the Self-Expression and Control Scale,
measuring 'Anger-In', 'Anger-Out' and 'Control Anger-in'. Well-being was operationalized as the relative absence of state anxiety and depression. State anxiety was
measured with the STAI and depression with the SCL-90 depression scale. A
General Linear Model (GLM) was used, applying repeated measures (MANCOVA)
with as covariates -dependent upon the set of dependent variables- depression, trait
anxiety, vital exhaustion, ТАВР, BMI and MAP, all measured at TO. The interven
tion only had a lowering effect on Anger-In for patients after a MI in the experi
mental condition including follow-up; interestingly, in this condition overall state
anxiety was highest. Lipids were not affected by the intervention. A negative
emotional state at the start of the intervention affected the outcome adversely. The
findings of the study suggest a small initial protective function of actively
inhibiting anger expression; in the second instance the (initially protective but in
the long run counterproductive) Anger-In can be decreased as a result of sufficient
and adequate individual follow-up. Neither PTCA patients nor patients after a
CABG could profit from the interventions.
In Chapter 6 we describe the evaluation of the program after two years. Besides
the outcome measures that were used to evaluate the preliminary results as
described in Chapter 5, in Chapter 6 we used in addition 'cardiac functioning',
operationalized by both the Left Ventricular Ejection Fraction (LVEF) and by
exercise capacity. The intervention resulted for MI patients in the experimental
condition including follow-up in a decrease in AI in the first year after the incident.
At the same time a decrease in NA is seen for MI patients in the follow-up
condition over the whole two year period, but most pronounced in the second year
after the incident. So it appears to be the case that the first effect of the Mind Your
Heart intervention is on the level of cognitive and emotional restructuring: initiated
by the initial group sessions, patients are gradually more prepared to reduce the
frequency of feelings of anger that are internalized. Patients will to a lesser and
lesser extent inhibit expression of negative feelings like anger, which results during
the course of the telephonic counseling sessions in a significant decrease in cogni
tions, feelings, or behaviors representative for a negative mood of anger, like for
example, aspects of aggression, irritation, rage and resentment. Patients become
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more satisfied with themselves and their relations with other people. The effects,
however, are not short-term: they are the result of prolonged counseling by
telephone towards individual goals by a staff member with whom the patient is
acquainted from the initial group sessions. Both group intervention and counseling
by telephone are rather inexpensive ways to treat CHD, a lifestyle disorder for a
substantial segment of the population, particularly when compared to the costs of
(re)hospitalization and invasive procedures in cardiology. An important direction
for future research might be to look into the differences in coronary patients: the
present study only finds effects of risk factor education for MI patients and not for
CABG or PTCA patients. One may speculate about possible explanations. Not
much is known yet about possible psychological mechanisms differentiating
between the three, nor about how risk factor education might differentially affect
them.
The study furthermore indicates the role of negative emotions: pretreatment
feelings like depression, anxiety or anger do seem to interfere and may therefore
need to be addressed in any cardiac rehabilitation scheme; unanswered by the
present study is the question whether, or to what extent, negative effect is to be seen
as post or propter CHD.
Nevertheless, the outcome of the present 2-year evaluation underlines the idea that
psycho-educational risk factor intervention deserves routine inclusion in cardiac
rehabilitation as adjunct to standard care, provided that it is structured along the
current cardiac rehabilitation guidelines in order to make replication and comparison
possible. It should be sufficiently individually tailored, focused on (negative)
emotions and followed up for a fair amount of time. It enables MI patients and their
partners to progressively reach a more adequate emotional equilibrium, constituting
new and healthier ways of interpreting the world which might be the core aim of
secondary prevention of CHD.

7.2.

CONCLUSIONS
Several studies have indicated that standard care only marginally improves the
awareness of risk factors in patients with CHD (Battegay, Gasche, Zimmerli,
Martina, Gyr, & Keller, 1997). These observations suggest that next to standard
cardiac care, systematic interventions are necessary to further ameliorate secondary
prevention in coronary heart disease. Risk reduction in clinical practice is optimally
multifactorial because of the frequent clustering and interrelations of risk factors.
An earlier meta analytic study of randomized controlled trials of cardiac rehabilitation by Oldridge, Guyatt, Fisher and Rimm (1988) for example demonstrated a
26% greater reduction in total mortality with multifactorial intervention approaches
as compared to a sole intervention like exercise training. While perhaps not in the
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realm of mortality, which was not an end-point of the present study in the first
place, this study does demonstrate benefits from adjuvant risk factor-education and
-modification above standard care regarding an improved emotional balance and a
reduced negative emotionality. Future studies may shed more light on an eventual
relationship between mortality rates and improved emotional balance, i.e. reduced
negative affectivity. It appears anyhow to be important to address negative
emotions at program entry in order to minimize interference from them during the
intervention.
The results of the Mind Your Heart program indicate that interventions aimed at the
secondary prevention of CHD must be maintained long-term to be effective in
improving emotional balance, a conclusion which is backed up by recent reviews
on the effectiveness of secondary prevention approaches for CHD (e.g., Zafari &
Wenger, 1998). This being the case, important implications can be inferred for the
problem of compliance: overall, almost half of all patients receiving risk reduction
therapies stop within 1 year (Smith, 1996), so special concern should be given to
patient compliance. In the Mind Your Heart Program we therefore included
elements to enhance compliance, such as the initial working in groups, inviting
partners to participate in the program, the emphasis upon sharing and talking about
experiences, and the individualized telephonic follow up by a familiar member of
the staff; all this might well have reduced drop-out figures over time to a more
acceptable level compared to the overall figures presented in the literature.
Moreover, the exclusion of other coronary patient categories than post-MI patients
might be relevant in enhancing overall motivation: it is conceivable that CABG
patients and PTCA patients have different motivational patterns in secondary
prevention as compared to MI patients. For MI patients in a majority of cases the
coronary incident will have been more confronting and traumatic, if only because
of the suddenness of the event. As far as adjuvant psycho-educational and risk
factor modification interventions are considered, risk factor management in
patients after myocardial revascularization procedures might demand different
emphasis or approaches dependent upon coronary diagnosis; a similar suggestion
comes from studies showing very modest results of cardiac rehabilitation in CABG
patients (Engblom, Korpilahti, Hämäläinen, Puukka & Rönnemaa, 1996; Engblom,
Korpilahti, Hämäläinen, Rönnemaa & Puukka, 1997). Not much is known yet
about possible differences and far more research comparing diagnostic categories
of coronary patients is needed. At the same time identification of factors that
enhance adherence to cardiac rehabilitation services, including risk reduction and
behavioral interventions, needs to be a focus in future research on cardiac rehabilitation.
The finding that the Mind Your Heart program was effective only after a rather
substantial amount of time appears to be in line with a growing clinical opinion that
especially negative emotions like hostility, anxiety and depression are slow to
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improve (Jones & West, 1996); on the other hand it frustrated our initial aspirations
to construct an in time confined intervention that would do the trick. Indeed,
nowadays there seems to be an 'absurd emphasis on effectiveness and immediate
results' (Theorell, 1997), that appears not to be as realistic as once hoped for by
both health care providers and administrators: reaching a new emotional equilibrium and reducing negative affectivity apparently takes time. In our work with
cardiac patients both within the research project described in the foregoing chapters
and outside it, as an experienced clinician working individually with MI patients
for years, I came to believe that just this might be the most relevant component to
address in cardiac rehabilitation: to have patients, where possible, make contact
with the negative feelings they are confronted with, either developed as a result of
having had a coronary event, or as the major cause of such an event. Therefore, we
think, cardiac rehabilitation, to be really effective in preventing further morbidity
and mortality, must give attention to these negative feelings post or propter the
ultimate confrontation with 'passivity': do not run to the next challenge in life
-even when that in itself is an excellent goal like coping with the recent coronary
event you had by way of your new and healthier diet, or your new jogging schemebut give it a rest for a moment to be alone with your passion in order to be able from
there to really restructure the rest of your life into a new life style, and thus
bypassing the pitfall inherent in most 'classic' rehabilitation approaches: to get to
an essentially unchanged life style, albeit with some healthier goals.
Life is too short to hurry through it.
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Summary in Dutch
Samenvatting in het Nederlands

Ondanks de dalende cijfers met betrekking tot mortaliteit ten gevolge van hart- en
vaatziekten sinds de zeventiger jaren, zijn hart- en vaatziekten tot op de dag van
vandaag doodsoorzaak nummer 1 in Nederland, zowel bij mannen als vrouwen.
Volgens cijfers van de Nederlandse Hartstichting overleden in 1995 52.728 mensen
aan hart- en vaatziekten. In totaal overleden in Nederland 135.675 mensen. Het
aandeel van hart- en vaatziekten in de totale sterfte was daarmee 39%, c.q. 2 op de
5 Nederlanders. Iedere dag overlijden 144 mensen aan hart- en vaatziekten (waarvan 74 vrouwen) en 100 aan kanker. Dat is 1 slachtoffer per 10 minuten. In 1995
overleden 26.945 vrouwen en 25.783 mannen aan hart- en vaatziekten. 40% Van de
vrouwen overlijdt aan hart- en vaatziekten tegenover 38% van de mannen.
In het begin van deze eeuw maakten infectieziekten veel slachtoffers en was het
aandeel van de hart- en vaatziekten 9%. Gelijktijdig met de daling van de sterfte
aan infectieziekten nam de sterfte aan hart- en vaatziekten toe. Deze bereikte haar
top in 1972. Het aandeel was toen 45% (zie tabel 2.1.).
De gedaalde sterfte aan hart- en vaatziekten is de belangrijkste reden voor de
langere levensverwachting in de afgelopen 20 jaar. Deze daling is zowel te danken
aan het minder vaak vóórkomen van hart- en vaatziekten als aan een verbeterde
behandeling van patiënten met een hart- of vaatziekte, in het bijzonder van hel
hartinfarct en het groeiende besef van het belang van een gezonde leefstijl. In
toenemende mate is hartrevalidatie meer dan alleen fysieke revalidatie en voorziet
het in het aanreiken van middelen om risicogedrag en leefstijl te beïnvloeden bij
patiënten met hart- en vaatziekten ter reductie van her risico op een volgend
coronair incident.
Dit proefschrift heeft als onderwerp het onderzoek naar de meerwaarde van een
psycho-eductieve benadering van secundaire preventie gericht op een aantal
risicofactoren24 bij patiënten die een coronair incident hebben doorgemaakt, in
vergelijking met de gebruikelijke standaard benadering van hartrevalidatie.
In hoofdstuk 2 beschrijven we een overzicht van de recente litteratuur en inzichten
op het terrein van de hartrevalidatie. De meest belangrijke bevindingen bleken de
volgende:
hoewel de litteratuur in hoge mate het veelbelovende karakter van hartrevalidatie
in het kader van secundaire preventie onderstreept in termen van reductie van

Note

24

Een risicofactor voor coronaire hartziekte is een factor die de waarschijnlijkheid (het risico) verhoogt
op het optreden van coronair lijden bij een groep van mensen, in vergelijking met een groep mensen die
deze factor niet bezitten.
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risicofactoren leidend tot een belangrijke kosteneffectiviteit ten gevolge van hartrevalidatie, zijn de bevindingen vanuit de litteratuur tegelijkertijd wat teleurstellend: er worden relatief weinig homogene en meer objectieve 'harde feiten'
gerapporteerd ten aanzien van wat de noodzakelijke ingrediënten van revalidatie
precies behelzen Niettemin geeft de litteratuur aan dat coronair patiënten veelal
baat rapporteren bij hartrevalidatie zeker wanneer deze tevens de focus op (de
zelfcontrole van) coronaire risicofactoren incorporeert.
De 'therapietrouw' aan het (groeps-)programma blijkt een belangrijke bottleneck in
hartrevalidatie, hetgeen ervoor pleit om programma's niet al te uitgebreid of
gecompliceerd te maken. De therapietrouw aan het programma blijkt tevens te
kunnen worden versterkt door een grotere nadruk op persoonlijk contact met de
groepsleiding, c.q. de leiding van het hartrevalidatieteam. In het verlengde hiervan
wordt gevonden dat het stellen van individuele doelen door participanten aan het
programma een erg belangrijk aspect is, al dan niet verder gevolgd en geëvalueerd
in een telefonische follow-up.
De mate van sociale steun vanuit de omgeving van een coronair patiënt blijkt de
effecten van hartrevalidatie in hoge mate te beïnvloeden: hoe groter de mate van
sociale steun welke door de patiënt ervaren wordt hoe groter het effect dat hartrevalidatie oplevert. In omgekeerde mate geldt dit voor de mate van negatieve
affectiviteit bij aanvang van de hartrevalidatie.
Er is betrekkelijk weinig onderzoek naar de verschillende categorieën coronairpatiënten en hun onderscheiden behoeftes aan hartrevalidatie; deze meer differentiële
benadering van welke componenten essentieel zijn voor welke soort patiënten lijkt
een belangrijk aspect van toekomstig onderzoek naar hartrevalidatie.
Mede op basis van de uitkomsten van dit litteratuuroverzicht ontwikkelden we als
operationalisatie van bovengenoemde onderzoeksvraag een groepsprogramma voor
patiënten die recentelijk een coronair incident hadden doorgemaakt als adjunct aan
de gebruikelijke standaard hartrevalidatie in ons ziekenhuis, welke -naast cardiologische behandeling en beïnvloeding- slechts fysieke revalidatie behelsde. Dit
groepsprogramma (cursus) bestond uit een zestal wekelijkse sessies van 2.5 uur voor
deze groep patiënten en hun partners, gevolgd door een twee jaar durende telefonische follow-up welke werd gedaan door een staflid van het hartrevalidatieteam die
aan de patiënt bekend was vanuit de cursus. We nodigden de partners uit om aan de
sessies deel te nemen met als achtergrondgedachte daarmee de sociale steun ten
behoeve van de patiënt te maximaliseren. In de sessies wordt erg veel nadruk gelegd
op het met elkaar uitwisselen en delen van de verschillende (negatieve) emoties,
zoals angst, onzekerheid en gevoelens van depressiviteit, waarmee patiënten veelal
kampen na het hebben doorgemaakt van een (acuut) coronair incident.
De sessies werden vergezeld van een cursusboek dat de titel meekreeg: 'Denk om
je Hart: over een andere manier van leven'. Bijlage A bij dit proefschrift geeft een
gedetailleerder beeld van het 'Denk om je Hart'- programma, dat werd ontwikkeld

op basis van al eerder ontwikkelde programma's zowel in Canada op basis van
onderzoek de groep van Frasure Smith (Frasure Smith & Prince, 1985; 1987), als
in Nederland op basis van onderzoek door v. Elderen (Elderen-v.Kemenade, 1991),
waarop ook de richtlijnen voor hartrevalidatie van de Nederlandse Hartstichting
zijn gestoeld (Nederlandse Hartstichting, 1995; 1996).
Tussen 1992 en 1995 werden alle mannelijke patiënten die kort tevoren een (eerste)
myocard infarct (MI) hadden doorgemaakt, dan wel een Dotter procedure (PTCA)
of een bypass operatie (CABG) hadden ondergaan uitgenodigd aan het onderzoek
mee te doen. Om redenen van homogeniteit werden alleen mannelijke patiënten
benaderd. Recent onderzoek daarover laat zien dat mannelijke coronair patiënten
op een aantal parameters sterk verschillen van vrouwelijke coronair patiënten (zie
b.v. Brezinka, 1998).
In het onderzoek waren we geïnteresseerd in mogelijke verschillen in effect ten
gevolge van het revalidatieprogramma tussen verschillende coronair patiënten, te
weten MI- patiënten PTCA -patiënten en CABG- patiënten. De effecten van het
programma werden geëvalueerd op basis van vier groepen afhankelijke variabelen,
te weten cardiaal functioneren, bloedvetten, welbevinden en hostiliteit. Ondanks de
grote hoeveelheid litteratuur inzake de relatie hostiliteit en hart- en vaatziekten is
de aard van de relatie nog steeds slecht begrepen, niet in de laatste plaats vanwege
de heterogeniteit van het concept hostiliteit. Derhalve wilden we alvorens het
'Denk om je Hart'- programma te gaan uitvoeren allereerst trachten tot een duidelijker operationalisatie te komen van het begrip op basis van een aantal veel
gebruikte meetinstrumenten van hostiliteit.
In hoofdstuk 3 rapporteren we over een factor analytische studie in een groep van
235 mannelijke coronair patiënten van een aantal veelgebruikte instrumenten om
hostiliteit te meten in een poging een wat helderder zicht te krijgen op het multidimensionele karakter van het begrip. Een oplossing met vier Onderliggende'
factoren bleek het best te passen, te weten 'negatieve affectiviteit' (NA), 'AngerOut' (АО), 'Coping' en 'Anger-In' (AI). NA beschrijft cognities, gevoelens of
gedrag dat representatief is voor een negatieve stemming waarin elementen te
vinden zijn van agressie, irritatie, woede en wrok. Er is sprake van een basale
onvrede met zichzelf welke, naar buiten gericht, vaak resulteert in een wat
paranoïde gekleurde vorm van hostiliteit en, naar binnen gericht, vaak wordt
ervaren als gevoelens van insufficiëntie. Samengevat reflecteert NA een negatief
gekleurde stemming en een dispositie om aversieve emotionele stemmingstoestanden te ervaren. АО is gerelateerd aan de algemene dispositie boosheid of woede
te ervaren en te uiten. Het bevat zowel aspecten van de intensiteit als de inhoud en
stijl van de hostiliteit. Coping beschrijft de manier waarop het individu omgaat met
emoties van boosheid en woede en refereert aan gedrag dat iemand in effectieve zin
in staat stelt om te gaan met gevoelens van woede en angst. AI, tenslotte, refereert
aan de frequentie waarmee gevoelens van boosheid worden geïnternaliseerd.
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Mensen die hoog op AI scoren zullen vrijwel steeds boosheidsgevoelens onderdrukken en afremmen.
De resultaten van dit onderzoek behoren tot de eerste welke in een groep van
gediagnosticeerde coronairpatiënten aantonen dat hostiliteit en woede inderdaad
aspecten bevat van het meer algemene hostiliteitconstruct dat in niet-patiëntengroepen is gevonden. We willen in verder onderzoek graag nagaan of de vier
factoren van hostiliteit een te onderscheiden effect hebben in de relatie tussen hostiliteit en hart- en vaatziekten bij coronairpatiënten.
In hoofdstuk 4 rapporteren we over een studie inzake de relatie tussen hostiliteit en
de concentratie van lipiden in het bloed, welke laatste een belangrijke graadmeter
wordt geacht voor een verhoogde kans op artériosclérose en daarmee op coronairziekten. Hostiliteit wordt door ons operationeel gedefinieerd in de vorm van de vier
gevonden factoren, te weten NA, АО, Coping en AI. Het onderzoek had als vraag
welke van de genoemde vier componenten van hostiliteit met name als 'atherogeen' kan worden bestempeld vanuit de relatie ervan met een of meerder van de
gemeten bloedvetten, te weten totaal cholesterol, HDL, LDL en triglycerides. We
onderzochten daartoe in hoeverre een of meerdere van de vier componenten van
hostiliteit in staat zijn de bloedvet-profielen te voorspellen in een steekproef van
mannelijke coronairpatiënten. We keken hierbij tevens naar de vraag in hoeverre de
coronair diagnose onderscheiden relaties oplevert in het (eventuele) verband tussen
hostiliteit en bloedvetten.
In algemene zin laten de gevonden resultaten een conclusie van enig substantieel
verband tussen hostiliteit en lipiden in een groep coronair patiënten niet toe.
Overigens in lijn met andere studies op dit terrein toont ook het huidige onderzoek
aan hoe klein en beperkt associaties tussen negatieve emoties en atherogeen
geachte bloedvetten feitelijk zijn in het geval van hart- en vaatziekten. Echter,
coronair patiënten die hoog scoren op type A gedrag laten lagere totaal cholesterol
niveaus zien afhankelijk van de mate van AI: naar mate er meer sprake is van
Anger-In is de kans op een lagere cholesterol hoger, hetgeen een protectieve functie
suggereert van het actief inhiberen van negatieve gevoelens in deze groep
patiënten. Het lijkt voor deze bijzondere subgroep coronair patiënten een gunstig,
namelijk protectief, mechanisme om in actieve zin het uiten van boosheid te
inhiberen of achterwege te laten. Echter, op basis van deze kleine subgroep is het
doen van al te stellige uitspraken uiteraard niet verantwoord; er is uitgebreid verder
onderzoek nodig om deze hypothese te staven.
AI blijkt eveneens een belangrijke rol te spelen in de door ons gevonden additionele effecten van het door ons ontwikkelde psycho-educatieve groepsprogramma
'Denk om je Hart' dat als adjuvans werd aangeboden naast de reguliere hartrevalidatie van een groep coronair patiënten.
Hoofdstuk 5 beschrijft de effecten van dit programma na één jaar (korte termijn
effect), waarbij twee condities met elkaar vergeleken worden, te weten het psycho-

educatieve groepsprogramma 'Denk om je Hart' gedurende zes weken, gevolgd
door een individuele telefonische counseling (follow-up) over een periode van twee
jaar, en het zelfde groepsprogramma zonder een telefonisch vervolg.
Het programma wordt als adjuvans naast de gebruikelijke hartrevalidatie aangeboden Het programma staat open voor mannelijke coronairpatiënten tussen de
30-70 jaar en hun partners, die recentelijk een (eerste) myocardinfarct (MI),
Dotterprocedure (PTCA), dan wel open hartoperatie (CABG) hebben doorgemaakt.
Uitgesloten werden patiënten met complexe cardiale of psychische problematiek
De totale steekproef bestond uit 208 patiënten. De effecten van het programma
werden na een jaar geëvalueerd in termen van een drietal subsets afhankelijke
variabelen, te weten bloedvetten, hostiliteit en welbevinden, c.q. welzijn. De
verschillende bloedvetten, te weten de bloedconcentraties van Totaal Cholesterol,
HDL, LDL en Triglycerides werden gemeten in hel Laboratorium met behulp van
een Vitros analyse systeem, gebruik makend van standaard Kodak Ektachem test
methodes. Hostiliteit werd gemeten met de hostiliteit subschaal van de SCL-90
voor wat betreft NA, en met subschalen van de SECS voor wat betreft AI, АО en
Coping. Welbevinden werd geoperationaliseerd als het relatief ontbreken van
toestandsangst, gemeten met behulp van de STAI, en depressie, gemeten met
behulp van de depressicschaal van de SCL-90.
De interventie blijkt een reducerend effect op AI te hebben, echter alleen bij MI
patiënten in de conditie inclusief telefonisch vervolg. Er blijkt bovendien een kleine
reductie van NA dat in hoge mate wordt bepaald door de mate van depressie bij
voormeting. De bevindingen uit dit onderzoek suggereren een mogelijk initieel
protectief effect van AI, dat echter in tweede instantie tijdens de telefonische
follow-up via individuele counseling wordt gevolgd door een afname van AI
hetgeen op de langere duur als gunstig kan worden gezien: een blijvend hoog
niveau van AI wordt na verloop van tijd immers contraproductief. Het programma
blijkt verder geen effect te hebben op bloedvetten of welbevinden.
Op basis van deze resultaten kan de hypothese dat een aan de gebruikelijke cardiologische standaardzorg additionele psycho-educatieve interventie (componenten van)
hostiliteit in hogere mate reduceert vergeleken met een standaard hartrevalidatie
benadering (controle conditie) worden aangenomen voor wat betreft AI. De mate
van AI bij MI patiënten in de experimentele conditie inclusief telefonische followup nam vergeleken met CABG- en PTCA-patiënten alsook vergeleken met MIpatiënten uit de experimentele conditie zonder telefonische follow-up en de
controle conditie, significant meer af tussen de voormeting (TO) en de meting na 1
jaar (Tl). Daarmee is zowel de hypothese van een sterker effect van hel programma
voor MI patiënten alsook de hypothese dat het programma inclusief een (individueel) telefonisch vervolg een steviger effect zou hebben, bevestigd.
Hoofdstuk 6 beschrijft een evaluatie van het effect van de interventie over een
periode van twee jaar na het beëindigen van het groepsprogramma; ten behoeve van
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deze evaluatie worden dezelfde groepen afhankelijke variabelen worden gebruikt
als ten behoeve van de effectevaluatie na een jaar, echter aangevuld met een groep
cardiale parameters, te weten de Linker Ventrikel Ejectie Fractie (LVEF) een maat
voor de resterende pompfunctie van het hart, en de maximale belastingsmogelijkheid gemeten op een fietsergometer uitgedrukt in Watts.
De resultaten geven een afname aan van AI gedurende het eerste jaar (T0-T1) voor
MI patiënten die levens telefonisch worden vervolgd. Over de gehele periode van
twee jaar (T0-T2) wordt voor dezelfde groep patiënten tevens een afname in NA
gezien, overigens het meest uitgesproken gedurende het tweede jaar na het coronair
incident (T1-T2). Deze resultaten lijken erop te wijzen dat het programma 'Denk
om je Hart' in eerste instantie patiënten in staat stelt de mate van AI, c.q. de
frequentie van gevoelens van hostiliteit welke worden geïnternaliseerd, te
reduceren: patiënten gaan na verloop van tijd steeds minder het uiten van negatieve
gevoelens uit de weg hetgeen met name in het tweede jaar na het coronair incident
onder invloed van de geïndividualiseerde telefonische counseling leidt tot een
significante afname van cognities, gevoelens en gedrag representatief voor
negatieve affectiviteit (NA). Patiënten worden meer tevreden ten aanzien van
zichzelf en van hun relaties met significante anderen. Dit zijn overigens resultaten
die pas na langere tijd merkbaar worden op basis van een geïndividualiseerde
doelstelling welke door middel van telefonische counseling door een aan de patiënt
bekend staflid van het revalidatieteam gedurende langere tijd is gevolgd. Niettemin
kan van zowel het groepsprogramma 'Denk om je Hart' als van de telefonische
counseling gesteld worden dat het tamelijk kosteneffectieve methodes zijn vergeleken met de kosten van (her)opname en/of invasieve cardiologische procedures.
De studie laat bovendien de belangrijke rol zien welke negatieve emoties bij
aanvang van de interventie lijken te spelen ten aanzien van het uiteindelijke effect
van de interventie: gevoelens als depressie, angst of boosheid lijken in hoge mate
te interfereren, zodat er wat ons betreft in elk revalidatieprogramma expliciet
rekening mee zou moeten worden gehouden. Een vraag welke in ons design niet
kan worden beantwoord is of deze negatieve affectiviteit bij aanvang van het
programma meer als oorzaak of meer als gevolg moet worden gezien van het
doormaken van een coronair incident.
In Hoofdstuk 7 worden de samenvatting en conclusies van het onderzoek
beschreven; er wordt tevens bepleit dat toekomstig onderzoek zich naar ons gevoel
meer zou moeten richten op een preciezere indicatiestelling met als vraagstelling
voor welke patiëntengroep welke interventie het meest effectief is, waarbij het
onderscheid tussen post MI patiënten, patiënten na een PTCA of patiënten die een
CABG hebben ondergaan verder zou moeten worden meegenomen.
Samengevat geeft dit proefschrift enige, zij het beperkte, verdere steun aan de idee
dat een psycho-educatieve benadering met het oog op modificatie van risicofactoren routinematig dient te worden toegevoegd aan de huidige standaardbenadering

van hartrevalidatie. Voorwaarde daarbij is wel dat zo'n benadering in voldoende
mate op het individu dient te zijn toegesneden, c.q. dient te zijn geïndividualiseerd,
in belangrijke mate hostiliteit en negatieve affectiviteit als focus dient te hebben, en
tenslotte voor een aanzienlijke tijd (individueel) dient te worden gevolgd; een
telefonische follow-up blijkt hierbij een prima en wellicht heel kosteneffectieve
methode te zijn. Op deze wijze blijkt hartrevalidatie patiënten die een MI hebben
doorgemaakt stap voor stap te kunnen brengen naar een adequater emotioneel
evenwicht door het aanreiken van nieuwe en gezondere manieren om hun wereld
in te richten en gestalte te geven. Verder onderzoek is nodig om deze resultaten
nader te substantiëren. Toekomstig onderzoek zou bovendien gericht moeten zijn
op het verkrijgen van een precieser idee inzake indicatiestelling van dit soort
programma's: wellicht is niet voor elke patiëntengroep een even uitgebreid aanbod
nodig, mogelijk afhankelijk van de mate van negatieve affectiviteit bij aanvang van
het revalidatieprogramma.
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Het doen van dit onderzoek en het berichten over de resultaten ervan in de vorm
van de voorliggende dissertatie is een onderneming die slechts tot een goed einde
kon worden gebracht dankzij de medewerking en steun van velen om mij heen. Op
zichzelf was het gaan doen van onderzoek al een heel nieuwe en stimulerende
ervaring voor mij, die immers tot voor kort vooral de relatieve eenzaamheid van de
(individuele) psychotherapie kende. Dat onderzoek doen vooral ook organiseren,
lobbyen, overleggen, psycho-tactiek en management inhoudt had ik me eerder
absoluut niet zo gerealiseerd. Gelukkig dus maar dat velen mij en hel onderzoek
goedgezind bleken en me de noodzakelijke hulp en steun wilden geven. Het is
ondoenlijk eenieder hier persoonlijk te noemen; niet minder gemeend , desondanks,
wil ik graag iedereen die van wat verder af of dichterbij meegeholpen heeft dit alles
te verwezenlijken heel hartelijk dankzeggen vanaf deze plek.
Allereerst zijn dat de patiënten geweest: ondanks al hun sores ten gevolge van het
doorgemaakte coronair incident waren zij toch steeds degenen die schijnbaar
onvermoeibaar steeds maar weer kwamen opdraven om in het ziekenhuis een bijna
onmogelijke hoeveelheid vragenlijsten en interviews te ondergaan; ze deden het uit
loyaliteit voor de hartpatiënten na hen, hopende dat wetenschappelijk onderzoek
verbeterde kansen in termen van secundaire preventie zal opleveren. Als onderzoeker voel ik me tot hen zeer verplicht.
Zowel de Vakgroep Klinische Psychologie & Persoonlijkhcidsleer van de Katholieke
Universiteit Nijmegen (KUN), als het Sint Joseph Ziekenhuis ben ik veel dank
verschuldigd voor de gelegenheid welke me geboden werd om het onderzoek te
doen en alle geleverde materiele en immateriële steun welke tenslotte geleid heeft
tot het voor U liggende tastbare resultaat van deze publicatie. Binnen het ziekenhuis dienen, naast de onmisbare medewerking aan het groeps-educatieprogramma
van de afdelingen diëtetiek en fysiotherapie, vooral een tweetal afdelingen en hun
medewerkers met name genoemd.
De afdeling cardiologie waarvan de cardiologen en hun secretariaat steeds maar
weer de flexibiliteit konden opbrengen om aspecten van ons onderzoeksdesign in
de routine van de dagelijkse praktijk te 'wringen'. Daarnaast wil ik met name
Rombout Visser noemen voor zijn eindeloze geduld waarmee hij zijn kostbare tijd
investeerde om voor ons werkelijk stapels echografieën te lezen.
Mijn eigen afdeling, de afdeling Psychosociale Zorg, ben ik veel dank verschuldigd
vanwege ieders inzet en medewerking: met name de onvermoeibaarheid en het
geduld waarmee Brigit, Elle en Philline, psychologisch assistentes, het steeds weer
wisten op te brengen om naast hun andere werk alle metingen in te plannen mag
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hier genoemd worden; hetzelfde geldt voor het secretariaat en met name ook Ineke
die veel van mijn vaak wel erg korte termijn planning heeft moeten verduren. Last
but not least dient Rietje genoemd die als coördinator pur sang alle touwtjes stevig
in handen hield waardoor het overzicht over alle verschillende activiteiten steeds
behouden bleef.
Dank ben ik ook verschuldigd aan Paul Falgcr die zeer veel moeite heeft genomen
de kwaliteit van afname en scoring van het Structured Interview op een verantwoord peil te houden: de 'booster sessies' zowel in Veldhoven als Maastricht zijn
voor de meesten van ons onwisbaar in het geheugen gegrift. Dat we via het
onderzoek onze oude banden als studievrienden hebben kunnen herontdekken is
voor mij een bijzondere bijkomstigheid.
Niet in de laatste plaats ben ik veel dank verschuldigd aan de klinisch psychologen
in opleiding en de studenten psychologie die zich in de loop van de tijd vol
overgave en enthousiasme met het onderzoek hebben bemoeid. Van hen wil ik hier
met name Ingrid Rosenberg en Yvonne de Reijer noemen aan wie ik veel dank
verschuldigd ben ten aanzien van al hun werk met betrekking tot opzet en definitieve vormgeving van het psycho-educatieve groepsprogramma.
Promotor en copromotor, Cees van der Staak en Rien Breteler, is het gelukt mijn
wankele schreden op het pad van onderzoek en wetenschap zodanig te begeleiden
dat dissertatie en promotie nu inderdaad een feit zijn geworden: op de momenten
dat in ieder geval ikzelf duizend vrezen vreesde ten aanzien van dat streefdoel
wisten ze mijn motivatie en 'compliance' met betrekking tot het onderzoek toch
steeds weer op te vijzelen, ieder op zijn eigen rustige doch vastberaden manier; ik
ben jullie daarvoor bijzonder erkentelijk.
Uiteraard gaan mijn gedachten nu ik dit neerschrijf ook uit naar Rens aan wie ik dit
werk in het bijzonder opdraag: zonder haar had ik het niet kunnen doen; zij heeft
het me immers laten doen.
In de laatste fase zijn tenslotte nog twee andere lieve vrouwen in hoge mate motiverend geweest ten aanzien van de definitieve afronding, zonder het overigens zelf te
beseffen ben ik bang. In de eerste plaats Stella mijn oudste dochter, die in Nijmegen
als AIO ging werken, zodat het mijn eer als vader toch wat te na kwam zou zij
eerder dan ik aan de KUN promoveren. In de tweede plaats de komst van Aïsha,
mijn eerste kleindochter, die mij door middel van haar onthutsende charme de
dingen van het leven weer sterk heeft doen relativeren: ik heb nu weer wat meer tijd
met haar te wandelen, zoals het een Opa betaamt.
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Mind Your Heart: a 6 week psycho-educational program

COURSE BOOK - A synopsis
ABOUT A DIFFERENT WAY OF LIFE:
... Once bitten, twice shy!!
St. Joseph's Hospital, Veldhoven, The Netherlands
Departments of Cardiology, Dietetics, Physiotherapy, Psychology, and Social Work

INTRODUCTION

Dear Participant,
This is the handbook which comes with the research about the 'psychological'
treatment of heart and coronary diseases. In this research project, 'psychological'
means that information is given about themes like 'risky' behavior patterns, food
intake, stress, and exercise and that hints and methods arc supplied to improve
unhealthy behaviors.
The purpose of this investigation is to discover whether this psychological
approach of heart and coronary diseases has more effect on risk factors such as
blood pressure and cholesterol level than treatment with medication only. This
handbook forms the main lead for this course.
What does this course (treatment) look like? In six two hour group meetings one of
the following themes will be discussed by an expert:
1. Risk factors for heart and coronary diseases (cardiologist).
2. Tenseness and stress (clinical psychologist).
3. (Too little) exercise (physiotherapist).
4. The importance of healthy eating habits (dietitian).
5. Smoking (clinical psychologist).
6. You and your surroundings (social worker).
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By and large, during the first part of the meeting we will enter upon the theme to
be discussed in the meeting. After the break we will discuss the theme and the
possibilities for coping with this in a practical sense; 'homework' will be given in
connection with this. In every meeting, we will refer back to the (homework) agree
ments made in previous course meetings. We always consider the importance of
exchanging experiences and emotions.
This course book contains information on the subjects which go with the six
meetings. The chapters are built up in such a way that chapter 1 goes with meeting
1, chapter 2 with meeting 2 etc. Information will also be given by means of video
and slides series, as well as verbally by the researchers. Furthermore there are small
assignments for you in this course book, so that you can practice what you have
learned. These meetings are about acquiring both knowledge and skills.
We wish you a pleasurable and successful time, not only in these six weeks but also
in the future, in which you can put all your experiences into practice.

S U R V E Y OF C O U R S E M E E T I N G S :
1. General Introduction
Cardiologist
• risk factors (behavior) and your health.
• video high blood pressure.
2. Tenseness, stress and the so-called 'type Α-behavior'
Psychologist
• The importance of looking differently at (some) things in your life.
3. Too little exercise and overweight
Physiotherapist
• video.
4. Too much fat and salt
Dietitian
• The importance of a healthy diet.
5a. Smoking
Psychologist
• The effort of changing habitual behavior; rewarding yourself
for attaining results.
• How to maintain the effected changes.
5b. How do others see my altered lifestyle habits and behavior? Social worker
6. Evaluation
Psychologist
• How to continue.
• How to be as little risk prone as possible in future.
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SESSIONS IN D E T A I L
ΜΕΕΉΝϋ 1: risk factors (behavior) and your health:
1.1. Reception with coffee and tea.
Getting to know each other/exchanging experiences.
What are your expectations of this course?
What do you hope to attain?
1.2. Introduction cardiologist: Risk factors, behavior, and health.

30 minutes

30 minutes

BREAK
1.3. Course book literature you have read.
Discussion.
1.4. Course program intent. General.
• Per meeting.
• Setting personal goals.
1.5. Video on high blood pressure.
1.6. Mutual exchange of experiences and emotions;
• Stress in daily life: recognition and note-taking.
1.7. Homework assignment
• Set two personal goals.
• Measure your blood pressure twice a day/thrice every time;
make a note of your finds!
- Handout/instruction of portable blood pressure meters.

5 minutes
15 minutes

15 minutes
15 minutes
15 minutes

• Keep a diary of daily events (whether you went to an exciting
meeting or to a wonderful party).
- Handout of diaries.
• Keep a food intake diary for two days a week and one day in the weekend
Please hand in this diary at the second meeting (next week).
- Handout of food intake diaries.

The text handed out to course participants now continues with several pages of text which elaborate on
the cause of high blood pressure and its cardinal risks; extensive attention is given to what they
themselves can do with respect to prevention.
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MEETING 2: strain, stress and the so-called Type-A character: the importance of learning to look differently at (some) things in your life.
2.1. Discussing homework assignments:
• Exchanging experiences.
• How did things go in the past week?
• Have you been able to formulate two personal goals?
2.2. Round Table (clinical psychologist), exchanging experiences.
• Do you recognize tension in yourself?
• When and in what situation?
• How do you handle this?

30 minutes

30 minutes

BREAK.
2.3. Discussion of literature read
(course book)
5 minutes
2.4. Learning to think differently
(clinical psychologist )
15 minutes
• The ABC schedule of Rational Thinking.
2.5. Relaxation exercises:
30 minutes
• Instruction by means of an audiotape.
2.6. Homework Assignments:
• Measure your blood pressure twice a day/ 3 times each time;
make a note of the values!
• Keep a diary of daily events (whether you had an exciting meeting
or rather a lovely party)
• In the case of two 'exciting' events, fill out an ABC!
• Practice once a day with the relaxation tape.
• Hand in your food intake diary.

In the course book used by the patients, an extensive treatise follows here about stress, how to
acknowledge and recognize it, what its causes are and by means of which methods it is to be
remedied.
Elaborate instructions for relaxation is verbatim included, the same one which is handed out to the
patiente as a practice take home assignment
The possibilities for 'learning to think differently' as regards stress and stressful situations are also
discussed
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MEETING 3: exercise and weight
3.1. Discussing homework assignments; exchanging experiences:
30 minutes
• How did things go this week?
• Did measuring your blood pressure work?
• What values did you put in your diary?
• Did you discover notable items in you diary of 'daily events'?
• Which emotions occur frequently?
• Is there any connection with the blood pressure values?
• Were you able to fill out an ABC?
• Did you practice with the relaxation tape (every day)?
3.2

Video (physiotherapist)

30 minutes

BREAK
3.3. Discussion of literature read
(course book)
3.4. Round Table: (physiotherapist)
30 minutes
• Discussion of video.
• How can you build in (more) exercise in daily life?
• Exchanging mutual experiences.
3.5. Specific exercises; useful hints (physiotherapist)
15 minutes
3.6. Homework.
• Make a note of blood pressure measurements.
• Relaxation exercises (tape).
• Make an ABC of a situation which evokes stress for you.
• Formulate an 'exercise goal' for yourself which is justified and attainable.
• Try to build this into your daily activity routine.

The course book here provides a text on the risks of being overweight, and the advantages of correct
body weight and how taking adequate exercise can contribute to this.
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MEETING 4: too fatty and too salt, the importance of a healthy diet
4.1. Discussing homework assignments/exchanging experiences
30 minutes
• How did things go this week?
• Did things work out in measuring blood pressure?
• What values did you take down in your diary?
• Did you discover notable items in your 'daily events' diary?
• Which emotions occur frequently?
• Is there any connection with the blood pressure values you noted?
• Were you able to fill in an ABC?
• Did you practice (daily) with the relaxation tape?
• Were you able to formulate a personal exercise goal?
• Were you able to integrate this into your daily activity pattern?
4.2. SLIDE SERIES: "Tasty and Healthy", (Dutch Heart Foundation) 30 minutes.
BREAK
4.3. Discussion of literature read
(course book)
5 minutes
4.4. Food intake diary (dietitian)
15 minutes
• Discussion of the most important aspects of the food intake
diary kept by the patient in the first week of the course.
4.5. Round Table (dietitian)
20 minutes
• Discussion of the slide series.
• How can we make our diet less fatty and salty?
• Exchanging experiences.
4.6. Practical advice
• Practical hints on a healthy diet: (dietitian)
10 minutes
• How can I limit the use of fat and/or salt as simply as possible?
4.7. Homework assignment:
• Take down blood pressure measurements.
• Relaxation exercises.
• Make an ABC of a situation which evokes stress for you.
• More exercise as part of your daily activities.
• See to a healthy diet
Once again, make a careful note of your diet in your food intake diary of two
weekdays and one weekend day. Thereby be sure to use the information which you
have gained in Meeting 4. So choose less fatty products, a way of preparation
which uses less fat and try to decrease the salt intake.
In the course book used by the patient, here follows a text about the importance of a healthy diet
emphasizing the decrease of the excessive use of fat.
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MEETING 5: the difficulty of changing habitual behavior.
5.1. Discussion of homework assignments
30 minutes
• How did things go this week?
• Did things work out in measuring your blood pressure?
• What values did you make a note of in your diary?
• Did you notice notable items in your 'daily events' diary?
• Which emotions are frequently recurring ones for you?
• Is there any connection with the blood pressure values you noted?
• Were you able to fill in an ABC?
• Did you practice (daily) with the relaxation tape?
• Were you able to formulate a personal exercise goal?
• Were you able to integrate this into your daily activity pattern?
• Did you make a note of your daily food intake over 2 days?
Did anything particular strike you when you did so?
• Were you able to decrease the use of fat?
• Were you able to decrease the use of salt (natrium)?
5.2. handing in the food intake diary.
5.3. Information on smoking: video
15 minutes
5.4. Round Table: (psychologist):
30 minutes
• Discussion of video.
• How do I maintain the newly acquired behavioral patterns?
• Reward yourself for the results attained!!
• Mutual exchange of experiences and emotions.
BREAK
5.5. Discussion of literature (course book)
5 minutes
5.6. Reactions of surroundings and society (social worker)
15 minutes
• Group discussion led by the social worker
15 minutes
5.7. Homework assignment:
• Take note of blood pressure measurements;
• Relaxation exercise;
• Make an ABC of a situation which is stress-inducing for you;
• Take more exercise as part of your daily activities;
• See to a healthy diet;
• Make a 'stop smoking plan' which makes sense to you; or at least
a plan 'how to stick with it' which makes sense to you.
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• (Together with your partner) Think about how your surroundings
can help you to keep up your improved way of life;
• What you yourself can contribute to making the (re)accommodation
to social life take place as quickly as possible.

The course book here supplies some pages about the risks of smoking and about how habitual behavior
can be altered. Extensive attention is given to the principles of self-control.

MEETING 6 survey and evaluation
6.1. Discussion homework assignments:
30 minutes
• How did things go in the past week?
• Did you manage to measure your blood pressure?
• Which values did you note in your diary?
• Did you notice anything striking in your 'daily events' diary?
• Which emotions do you experience frequently?
• Is there any correlation with the blood pressure values you measured?
• Did you manage to fill out an ABC?
• Did you practice (daily) with the relaxation tape?
• Were you able to formulate a daily exercise goal?
• Did you succeed in incorporating this into your daily activities?
• Did you make a note of your food intake during 2 consecutive days?
• In doing so, did you note anything special?
• Were you able to decrease your intake of fat?
• Did you succeed in decreasing your salt (natrium) intake?
• How can you maintain the results you attained?
• Can you reward yourself? How?
• Do you get support from those around you? How?
• How can you yourself further contribute to a rapid
(re)accommodation to your social life?
6.2. Inventory of subjects people would like to see discussed.
10 minutes
6.3. Discussion of one or more topics from the above chosen
30 minutes
by the group.
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BREAK.
6.4. Discussion of the literature you have read (course book).
5 minutes
6.5. Round Table:
25 minutes
• setting of realistic goals for the future:
• Now what? How to proceed.
• How do I run the fewest risks in the future?
6.6. Formulating and writing down your personal goal for the future 10 minutes
6.7. Homework assignment
• This month, continue measuring your blood pressure and do
your exercises and your relaxation program.
• Write down your personal goals and reward yourself when you
have succeeded in attaining these goals.
• This month, write down difficult situations regarding food intake,
stress situations and exercise and make a note of what you did in those
situations. If you were dissatisfied with your reactions, try to indicate
what would have been a good reaction instead.
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THE FUTURE:
The program has now been running for 6 weeks. If things are as they should be,
you have also been working on changing your food intake and exercise pattern.
How successful has this been so far? Have you already noticed any changes?
Have you already lost some kilos, are you using less salt or a different kind of
fat? Do these changes make you feel good?
Think about the positive aspects of the changes you have implemented or are still
planning to introduce. Do the same for the less pleasant aspects of these changes.
Reflect on whether the negative aspects are really as 'negative' as they seem!
Positive effects:

Negative effects:

REMAIN VIGILANT!
We are 'only' 6 weeks into changing habits you have cultivated for many years.
It will be clear to you and you may have noticed that it is not easy to undo lifelong
habits. This cannot be done from one day to the next. For definitive changes you
will have to remain alert. For the old habits easily come creeping back in: That
sausage tastes so good; it is cold outside so I had better use the car; I am tired and
I do not feel like exercising, etc.
You must keep trying to put into practice the hints which you have been given in
the course. Only then you will be able to successfully integrate your new habits into
your way of life.
It is also important to remember that nobody is perfect. Of course you will not
succeed every time, but that does not mean that your should give up immediately
and forget about the whole program. It is no catastrophe if you occasionally eat too
much, but you should try to resume your healthy lifestyle as soon as you can.

HOW CAN YOU CHANGE THINGS WITHOUT THE PROGRAM?
•

•
•
•

•

•

Set goals and reward yourself when you have reached these goals. For instance:
When for the duration of a month I have exercised by cycling or swimming, I
can buy myself a book or something else I have been wanting for a long time.
For some people it works to make agreements with other people and to have
consequences connected to this such as a financial contribution.
Keep track of situations which are hard for you and keep an eye on your list of
alternatives.
A life without parties is like a road without wayside inns! In other words, we do
not always have to stick to our sober meals. Try to plan some parties and
holidays. Eat a little less during the day or go for a long walk and try to eat more
slowly than other people.
Resume keeping your diary when things get a little out of hand. + It cannot be
said often enough: exercise is very important. Not only in order to maintain
your weight but also for your blood pressure and the amount of fat in your
blood. Keep moving! Go for the stairs instead of the elevator and invest in a
proper bicycle (especially now that the petrol tax has been increased).
Reflect on when it is difficult for you to keep up your changing lifestyle. For
example, when winter comes and the evenings grow longer. Think up other
activities and alternatives for lengthy evenings and winter food.

Below, write down you goals for the coming weeks and promise yourself a small
reward if you have managed to realize these goals within a month. Try not to take
on too much at once as this can lead to frustration.

Goal 1:

Goal 2:
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