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INTRODUCTION
In the past three decades, the age-adjusted
death rate for IHD has declined by more than
one half in many industrialised nations with varying health care systems [1]. Multiple causes
may have contributed to this favourable trend.
These include, among others, the impact of
reduction of risk factors [1]. In relation to dyslipidemia - one of the major IHD risk factorsMarais reviewed recent studies of cholesterollowering drug therapy, which demonstrate sig-
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he objective of this research
was to simultaneously compare profiles of some traditional and psychological risk
factors in the following
groups of cases and controls: a group of ischaemic
heart disease (IHD) patients
involved in a structured
preventive programme, a
group of IHD patient controls
without the prevention, and a
group of controls without both IHD and the
prevention. In the former, the preventive
programme consisted of health education
and physical exercise under supervision of
a physician. The comparison of the three
groups showed that the group involved in
the preventive programme showed better
outcomes on a majority of the tested traditional risk factors compared to the IHD
group without the preventive programmo
and almost as good as the control group
without IHD. Somewhat less striking differences were obtained for the psychological
risk factors. It was concluded that the
preventive programme is sufficiently effective in relation to some traditional IHD risk
factors. On the other hand, the current
work should be coupled with a structured
psychological treatment to tackle also the
psychological proneness to IHD.
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nificant reductions in risks of mortality and
coronary events [2]. As a good example, the
West of Scotland Coronary Prevention Study
demonstrated the effectiveness of therapy as
primary prevention in patients without IHD [3].
Several clinical studies, as well as epidemiological observations, support an additional
benefit from raising HDL cholesterol [4]. Furthermore, in patients with established coronary
disease, future cardiovascular events and
mortality could be reduced by means of
secondary prevention [5-7].
In terms of prevention, a whole IHD risk
factor profile should be taken into account as
different risk factors can be significantly interrelated. As an example, lower levels of HDL
are associated with obesity, smoking, and
diets rich in polyunsaturated fat [8]. Compared with non-smokers, heavy smokers have
lower levels of HDL [9] and higher levels of
LDL [10,11]. It was also reported that LDL
decreased and HDL increased in subjects
who stopped smoking for at least 12 weeks
[12]. On the other hand, Wenzlaff and Amende showed that former heavy cigarette smoking continues to act as a significant risk factor for progression of coronary artery disease
even after cessation [13]. Accordingly, smoDorjan Marusic
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king cessation has been reported to increase
both blood pressure and weight gain [14].
Abnormalities of lipoprotein levels are also
related to a cluster of IHD risk factors called
"Metabolic Syndrome X", which includes increased blood pressure, glucose disturbances
and central obesity [15]. A common denominator in this syndrome is insulin resistance with
subsequent hyperinsulinaemia. Knowledge
that the best methods to increase insulin sensitivity are weight loss and increased physical
activity coincides with the relationship between
insulin resistance and central obesity [16]. As
estimated by the waist-hip ratio, central obesity
appears to be a more significant predictor of
IHD than the total degree of obesity [17].
Most recently, an investigation of mechanisms that may mediato psychosocial influences on IHD has taken place. One of them are
well known alterations in health-related behaviours [18,19]. Neuroticism or a personality
trait of emotional lability should also be of
some importance as it has been suggested to
be at least to a certain extent related to individual differences in autonomic activation,
excitability and reactivity to stressors [20-22].
Moreover, neuroticism and chronically disturbing emotions have repeatedly been found to
be associated with the presence of different
forms of IHD [23-27]. Another important psychological IHD risk factor is sensitisation, a
variable of over-reporting of emotional reactions as determined by physiological measures of emotional reactivity [28]. A study by
Kneier and Temoshok [29] showed sensitisation to be important in cardiovascular disease
subjects. Furthermore, both sensitisation and
neuroticism can play an important role in predicting IHD, even after taking into account the
main biological risk factors [30].
The objective of our study was to simultaneously compare profiles of some traditional
and psychological risk factors in the following
groups: a group of IHD patients involved in a
structured preventive programme, a group of
IHD patient controls without the prevention,
and a group of controls without IHD. We
hypothesised that all tested IHD risk factors
would show better values in the group of IHD
patients involved in the preventive programme when compared with the control groups,
but more so when compared with the IHD
group without prevention.

METHODOLOGY
A total of 130 subjects took part in the study.

The IHD prevention sample comprised 26 IHD
male patients (63.3 year old; SD 9.0), who as
members of a coronary club underwent 1 to 2
years of preventive programme. This consisted of physical exercise twice weekly under
supervision of a physician. There were, therefore, no exclusion criteria in relation to the
MET of the IHD patient. Each session of physical exercise consisted of 10 minutes walking
and/or slow running, 40 minutes of various
exercises involving more or less all muscular
groups of the body, and a final 10 minutes of
relaxation. Members of the coronary club had
also participated in the education programme
in relation to the ways of IHD risk factor reduction. Here, dietary and psychological advice
were given among other lectures. On the other
hand, there was no need for smoking advice
as all smokers quitted smoking before starting
the preventive programme.
The IHD control sample comprised 52 male
patients (62.9 year old; SD 7.7) that had not
attended any structured preventive programme. There were no significant differences
when comparing the two IHD samples on
age, duration of IHD (Mean 5.0 years), family
history of IHD (11%), and medical history of
hypertension (56%) and smoking (76%). The
non-IHD control sample comprised 52
patients without IHD, who were well matched
for age (Mean 63.2, SD 8.1) and also for place of data acquisition and testing. In addition,
any exclusions or restrictions made in the
identification of the cases applied equally to
the controls. Among the exclusion criteria was
a history of terminal illness, head injury and
mental illness. Due to the lower percentage of
women with IHD only men were included in
the study. The diagnosis was confirmed in all
IHD patients by coronary angiography (at
least 50 per cent narrowing of at least one
coronary artery) and/or history of myocardial
infarction. The diagnosis was ruled out in the
non-IHD group by a close examination of
medical records and history data and, when
necessary, by clinical examination and specialised diagnostic procedures.
Two exposure variables of the retrospective
cohort study (presence of evidence of IHD
and involvement in IHD prevention programme) formed three exposure combinations:
1. IHD prevention group: presence of evidence of IHD and involvement in the structured IHD prevention programme;
2. IHD control group: presence of evidence
of IHD without involvement in the structured
IHD prevention programme;
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TABLE 1
Studied biological and psychological IHD risk factors within each of the three groups
(N=52+26+52) with the comparison between all groups (one-way ANOVA and chi-square
statistics) and the comparison between the two IHD groups only
(independent t test and chi-square statistics). Significance levels:*p<0.05;
**p<0.01; ***p<0.001. Note: Chi-sq. chi-square.
Risk
Factors
Studied
Cholesterol
HDL
LDL
Insulin
Waist-hip
Neuroticism
Sensitisation

Groups Studied
Without
IHD

IHD and
Prevention

5.6 (SD 1.2)
1.3 (SD 0.3)
3.5 (SD 0.9)
11.2 (SD 6.1)
0.96 (SD 0.06)
10.3 (SD 5.2)
12%

5.3 (SD 0.6)
1.4 (SD 0.3)
3.1 (SD 0.6)
10.6 (SD 4.9)
0.96 (SD 0.04)
11.7 (SD 4.5)
23%

3. non-IHD control group: absence of evidence of IHD and without involvement in the
structured IHD prevention programme;
Seven outcome variables constituted of 5
traditional and 2 psychological IHD risk factors:
1.-3. total cholesterol, high-density lipoprotein (HDL), and low-density lipoprotein (LDL)
as measurements of lipid profile;
4. insulin level as indicator of hyperinsulinaemia;
5. waist-hip ratio as a measurement of the
obesity type (waist or umbilical circumference
divided by gluteal or hip circumference).
6. neuroticism (N) as a personality trait
measured by the Eysenck Personality Questionnaire (EPQ) [31].
7. sensitisation of emotion ... another variable that originated from EPQ scores; according to Gudjonsson's criteria [28], sensitisation is present when the subject has the N
score above and the L (EPQ-lie scale) score
below the median.
Smoking history and history of hypertension were not included in the analysis as these could not be changed with the prevention
programme. Also, current smoking was completely absent in the IHD prevention sample
before the onset of the study. On the other
hand, both histories were used as matching
variables in order to control for their long-term
effects.
The information for the exposure and outcome variables was obtained from a structured interview, medical records, clinical
examination, and specialised diagnostic pro-

Comparisons
IHD without
Prevention

Between all
3 Groups

Between the
2 IHD Groups

5.8 (SD 1.0)
F=2.07
t=2.71**
0.9 (SD 0.2)
F=33.89***
t= -7.93***
4.0 (SD 1.0)
F=9.65***
t=4.92***
14.7 (SD 10.4)
F=3.10*
t=2.17*
0.98 (SD 0.05)
F=1.55
t=1.51
13.4 (SD 5.1)
F=5.12**
t=1.48
42%
Chi-sq.=12.90** Chi-sq.=2.78

cedures. For the psychosocial variables, we
used the Slovene version of the EPQ, which
has been standardised and widely used in
Slovenia since the late 1970s [32].

RESULTS
The present study contrasted the IHD
patients' group that underwent structured
preventive programme with the two comparison groups. To start with, levels of lipoproteins
and insulin, waist-hip ratio and scores on neuroticism were investigated by using one-way
ANOVA in which the dependent variable was
a combination of two exposure variables,
notably presence of IHD and involvement in
the preventive programme. Next, presence or
absence of sensitisation of emotion was
investigated by using cross tabulation and
chi-square statistics. A majority of traditional
and both psychological risk factors were
found to be significantly different in the three
groups.
As shown in Table 1, only values for cholesterol and waist-hip ratio did not show significant differences between the three groups.
Significantly better values of HDL, LDL and
insulin were found in the IHD prevention
group when compared to both control groups.
On the other hand, patients in the IHD prevention group yielded better results on both
psychological risk factors than their IHD counterparts, but not as good as their controls without IHD. When comparing only the two IHD
samples by using the t-test for independent
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FIG. 1. Significantly (F=34.6; p<0.0001) different LDL/HDL ratios within each of the three groups (N=52+26+52): non-IHD
controls (Mean=3.0; SD=1.2), IHD prevention group (Mean=2.4; SD=0.8) and IHD controls (Mean=4.7; SD=1.7).

samples, the values for cholesterol were also
lower in the IHD prevention sample (Table 1).
Figure 1 shows the values of LDL/HDL ratio
for the three groups as this is the most striking finding of the study. Analysis of variance
(F=34.58; p<0.0001) confirmed that one of
the most important risk factors for IHD had
the lowest values in the IHD prevention sample.

DISCUSSION
Generally, compared with patients free of
ischaemic heart disease, IHD patients should
have less favourable values of IHD risk factors [33]. At the same time, IHD patients involved in some type of prevention should have a
more favourable IHD risk factor profile than
IHD patients without any type of prevention
[1]. It, however, remains to be evaluated how
effective a given preventive programme is in
improving the risk factor profile and whether it
can lead to even better values than those
expected in the population without IHD.
In the present study, the expected differences in IHD risk factor profile were confirmed
by comparing IHD patients involved in the
structured preventive programme to a control
group of IHD patients without prevention and
a group of controls without IHD. Patients
involved in physical exercising and attending

education in relation to the ways IHD risk factor reduction showed better values of lipoproteins and insulin levels than both of their
counterparts. A possible preventive effect on
the LDL/HDL ratio - this is known to be one of
the most important risk factors for IHD [34] was doubled due to the lower values of low
density lipoproteins (LDL) and higher values
of high density lipoproteins (HDL) in the group
with the preventive programme. Importantly,
the value of the ratio was even lower in the
preventive IHD group than in the non-preventive non-IHD group. This could be at least in
part explained by the effect of smoking cessation [9-11], which was almost a rule after
the onset of the illness in the IHD groups, but
not necessarily present in the control subjects
free of IHD. It has been suggested that only a
couple of months of smoking cessation can
be enough to lower LDL and increase HDL
levels [12].
On the other hand, somewhat less striking
differences were obtained for the psychological
risk factors. The IHD patients with the preventive programme were emotionally more stable
than other IHD patients, but remained more
labile than controls without IHD. Along the
same line, the highest levels of emotional sensitisation and secondary over-reporting of coronary events was obtained in IHD patients without preventive measures. The reason that IHD
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patients in the preventive group did not show as
good a psychological status as the non-IHD
controls could be explained by the lack of an
active way of reducing psychological proneness
to IHD. As explained above, the studied preventive programme consisted of physical and
psychological health education and physical
exercise under supervision of a physician.
Thus, only biological risk factors were reduced
actively, whereas only educational means were
used to tackle the psychological proneness.
Education alone can have an effect on the overall pattern of health-related behaviours [18],
which is rather diverse and complex in itself
[19]. On the other hand, more specific risk factors of neuroticism - emotional lability [23-25,30]
and sensitisation [29,30] were not actively reduced to obtain as promising results as for the
biological risk factors. The conclusion would be
that the current preventive work should be coupled with a more focused and structured psychological treatment involving some forms of
relaxation to tackle the psychological proneness to IHD more effectively.
Contrary to our expectations, the results of
the present study cannot support suggestions
of an effect of exercise and other preventive
measures on the waist-hip ratio. This is difficult to understand knowing that weight loss
through increased physical activity is the best
method to decrease insulin resistance and
insulin levels [16]. The latter was achieved in
our preventive IHD group, but a decreased
waist-hip ratio was not. One explanation
would be the known effect of smoking cessation on increased weight gain [14], knowing
that a majority of the IHD patients stopped
smoking after the onset of illness, whereas
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the subjects in the control group did not
necessarily do so.
At this point, two important messages
should be added to both positive and the
negative findings discussed so far. Firstly, in
terms of validity, one should bear in mind that
the two IHD samples were matched for duration of IHD, age, sex, family history of IHD,
history of hypertension and smoking. Hence,
all the observed differences in the remaining
modifiable risk factors should be at least in
part attributed to the presence or absence of
preventive education and exercise. Secondly,
in terms of applicability, the regular physical
exercise as an important part of the preventive programme was performed under supervision of a physician. Thus, no exclusion criteria in relation to the MET of the IHD patient
were required. The significance of the obtained results can be theoretically generalised to
a broad range of IHD patients, not excluding
extremes and outliers on the dimension of the
illness severity.
Taken altogether, involvement in the structured preventive programme was linked with a
more than normalised profile of some standard risk factors for IHD and had some impact
on psychological proneness to IHD. The preventive programme seems especially effective
in relation to the lipoprotein profile. One might,
therefore, expect a lower rate of coronary
complications and mortality in our preventive
group, knowing that several clinical studies, as
well as epidemiological observations, support
benefits from decreasing LDL and raising HDL
cholesterol [2-7]. This expectation can only be
confirmed or ruled out by a follow-up study of
the above three groups in the near future.
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