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Objective: Health-related quality of life (HRQOL) after coronary interventions
(coronary artery bypass grafting, percutaneous transluminal coronary angioplasty) usually improves in patients, but not in all patients. Some patients
actually show a significant decline in HRQOL. Our aim was to explore the
potential of psychologic well-being (anxiety, depression), vital exhaustion, Type
D personality, and socioeconomic position as predictors of HRQOL in patients
with coronary disease.
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Methods: A total of 106 patients scheduled for coronary angiography were
interviewed before (baseline) and 12 to 24 months after coronary angiography.
Socioeconomic status was evaluated by education. The General Health Questionnaire 28 was used for measuring psychologic well-being (anxiety, depression), the Maastricht interview was used for measuring vital exhaustion, and the
Type D questionnaire was used for measuring personality. HRQOL was assessed
using the Short Form-36 (physical and mental components) questionnaire.
Functional status was assessed with a combination of New York Heart Association and Canadian Cardiovascular Society classifications. Linear regressions
were used to analyze data.
Results: A change in physical HRQOL was predicted by baseline psychologic
well-being (b ¼ .39; 95% confidence interval [CI], 1.00 to .16) and baseline
HRQOL (b ¼ .61; 95% CI, .83 to .34). A change in mental HRQOL was predicted by (baseline) psychologic well-being (b ¼ .37; 95% CI, .99 to .09), vital

This work was supported by the Slovak Research and Development Agency under Contract No. APVV-20-038305 and the Project “Centre
for Excellent Research of Atherosclerosis and its ComplicationsdMyocardial Infarction and Stroke,” Operational Program of Research
and Development financed by the European Fund for Regional Development.

* Corresponding author: Zuzana Skodová,
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exhaustion (b ¼ .21; 95% CI, .69 to .03), and baseline HRQOL (b ¼ .76; 95%
CI, 1.03 to .44). Ejection fraction did not significantly predict HRQOL.
Conclusion: Psychosocial factors (psychologic well-being, vital exhaustion)
seem to be more important predictors of change in HRQOL compared with some
objective medical indicators (ejection fraction) among patients with coronary
disease.

Cite this article: Skodová,
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Although cardiac mortality has decreased in most
high-income countries in recent years, coronary heart
disease (CHD) is still the leading cause of morbidity and
disability of the population. Moreover, the overall
decline in CHD rates has been uneven when comparing
the countries of western Europe and the United States,
where the decreasing mortality trends are clearly
visible, with the countries of Eastern and Central
Europe, where decline in cardiac mortality is less
pronounced, or the countries of the former Soviet
Union, where trends in cardiac mortality are increasing
or unstable.1,2 Some of the decreases in mortality
might be influenced by methodological issues. For
instance, epidemiologic trends in the incidence of
myocardial infarction (MI) could partially be due to an
increased detection of small infarctions caused by the
introduction of a troponin-based criterion into diagnostics.3 However, the CHD rates in the countries of
Eastern and Central Europe remain rather high
compared with rates in Western European countries
and the United States.
The focus of research on CHD is currently shifting
toward quality of life among patients, and psychosocial
factors are also becoming more important. This is
partly because medically oriented treatment strategies
have been developed over the past decades, and
survival among patients with coronary disease has
significantly improved. This has enabled many
patients to live longer and better despite their disease.
Quality of life has thus been increasingly considered as
an important outcome measure in research focused on
patients with CHD.4,5
A patient’s quality of life is a complex, multidimensional construct comprising physical, mental,
social, and economic components and can be influenced by various factors, including both medical and
psychosocial parameters.6 Because of the inconsistency in definition, it is often operationalized as
perceived health status, self-rated health, or healthrelated quality of life (HRQOL). The present study
used the Short Form-36 (SF-36) questionnaire as
a measure of quality of life, which attempts to capture
the subjective (self-perceived) health status of a patient
as a reflection of his/her disease. The outcome
parameter of the SF-36 is usually defined as HRQOL and
can be used to evaluate the broad impact of a disease
on a patient and the effectiveness of interventions
aimed at mental and physical health.7,8

Recent research has shown HRQOL to be a construct
of high clinical relevance, with HRQOL significantly
predicting long-term mortality among patients
with CHD9 and short-term mortality after cardiac
surgery, especially among older patients.10 Long-term
mortality, readmissions, and cardiovascular events
after invasive coronary procedures (CABG or percutaneous transluminal coronary angioplasty [PTCA])
among patients with CHD or heart failure have all been
predicted by HRQOL.11-13
Invasive coronary procedures (CABG or PTCA)
usually lead to an improvement in both the physical
and mental dimensions of HRQOL, but there is still
a significant proportion of patients who do not improve
or who even show a decline in HRQOL.14-16 Hawkes and
Mortensen16 concluded that predicting in advance
which patients will benefit from therapy or intervention and which will not by investigating clinically
significant intra-individual change standards in
HRQOL may therefore be a relevant step. Evidence
regarding deterioration in HRQOL is scarce, however,
and most studies focused on predicting HRQOL after
invasive coronary procedures analyze medical factors;
thus, data on psychosocial factors as predictors of
HRQOL after surgery are lacking. Medical predictors of
HRQOL among patients with CHD include the severity
of the disease, type of the intervention received, and
functional status, which is usually assessed using New
York Heart Association (dyspnea classification), Canadian Cardiovascular Society (classification identifying
severity of chest pain), or a more objective indicator
(left ventricular ejection fraction). The history of
neurologic and psychiatric diseases, and other
comorbidities, including peripheral vascular disease,
chronic obstructive pulmonary disease, hypertension,
and diabetes,17-19 are influencing HRQOL in patients
with CHD. Sociodemographic predictors of lower
HRQOL in CHD include female gender, increased age,
lower occupational status, and living alone.15,17,20,21
From psychosocial factors, it might be expected that
mood disturbances (depression, anxiety) in particular
play an important role, because a strong association
between depression and CHD is well established on the
basis of numerous studies. Symptoms of depression
not only increase the likelihood of CHD but also have
independent adverse effects on later prognosis among
patients who have already experienced a cardiac
event.22,23 MI is often followed by symptoms of
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depression and anxiety, and the presence of post-MI
depression is associated with increased risk of
mortality and morbidity. Patients with high levels of
post-MI depression are more likely to die of cardiac
causes over the subsequent years and have a higher
probability of nonfatal reinfarction and other cardiac
complications.24-26
Other factors may also influence the prognosis of
CHD. Vital exhaustion has been shown to be
a predictor of increased risk for MI, coronary bypass
surgery, need of revascularization, and cardiac death
among patients with coronary disease.27 In regard to
personality traits, Type D personality was associated
with a higher number of reinfarctions and higher
mortality rates among patients with coronary disease,
as well as impaired quality of life.28
Our aim was to identify psychosocial predictors of
change in HRQOL among patients with CHD. The
predictors of change in HRQOL were also assessed
separately for any lack of improvement in HRQOL (ie,
patients with a stable or worse HRQOL).We focused not
only on the well-known characteristics traditionally
associated with CHD, such as depression and anxiety
(in our study represented by the term “psychologic
well-being”), but also on the less commonly explored
factors of vital exhaustion, Type D personality, and
socioeconomic status (SES) (education).

Materials and Methods
Study Participants and Procedure
The study sample included patients with CHD
requiring coronary angiography (CAG); patients were
referred for this invasive procedure according to the
European Society of Cardiology guidelines by their local
cardiologists. Both baseline and follow-up measurements were performed in the East Slovakian Institute
for Cardiac and Vascular Diseases, a highly specialized
medical center, where all patients with diagnosed or
suspected cardiovascular problems from the entire
East Slovakian region (w1.5 million inhabitants) are
referred for diagnosis and treatment. The inclusion in
our study started after admission to the medical center
by inviting patients to participate in the study. At
baseline all patients underwent the study interview
during their hospitalization before CAG. The follow-up
measurements were performed during regular control
examinations; all patients were invited for these
control visits to the East Slovakian Institute for Cardiac
and Vascular diseases by postal mail (invitation
sent 2-3 weeks in advance) and were contacted by
phone (2-3 days in advance). At both baseline and
follow-up, interviews with patients were performed by
a trained psychologist, paperepencil questionnaires
were completed by patients after the interview, and
medical information relevant for the study was
retrieved from the medical records by a cardiologist.
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General inclusion criteria at baseline were as
follows: CHD in the medical history, age less than 75
years, no severe cognitive impairments, and no history
of severe psychiatric disorder. Patients with serious
comorbidity and cardiovascular problems other than
CHD (eg, valve disease) were excluded. All participants
were provided with information about the study and
signed an informed consent letter. Ethical approval for
this study was obtained from the Ethics Committee of
the East Slovakian Institute for Cardiac and Vascular
Diseases in Kosice.

Measures
Psychologic Well-being
To assess psychologic well-being, the General Health
Questionnaire 28 was used, which consists of 28 items
divided into 4 subscales: physical symptoms, anxiety
and insomnia, social dysfunction, and depression.29 A
total General Health Questionnaire 28 score is between
0 and 84, with a higher score indicating worse mental
health status.30 The psychometric properties of the
Slovak version of this questionnaire have been shown
to be acceptable.31 In the present study, the Cronbach’s
alpha was .92.

Health-related Quality of Life
The SF-36 questionnaire7,32 provides a subjective
measure of 8 dimensions of HRQOL: bodily pain,
physical functioning, physical role limitations, general
health perceptions, vitality, emotional role limitations,
mental health, and social functioning. The first 4
subscales can be summarized into a physical functioning component summary, and the last 4 subscales
can be summarized into a mental functioning component summary. These latter 2 components were used
as the outcome measures in this study. The summary
score ranges from 0 to 100, with lower scores indicating
worse HRQOL. Cronbach’s alpha was .88 for the physical component of SF-36 in our study and .90 for the
mental component of SF-36.

Vital Exhaustion
The structured Maastricht Interview for Vital Exhaustion was administered as an interview by a trained
psychologist. This instrument was designed to
measure feelings of vital exhaustion, a significant risk
factor of CHD, by asking a patient a set of questions
about tiredness, lack of energy, irritability, disrupted
sleep, or difficulty in concentrating. The measure has
been used in a number of studies in the general population showing that vital exhaustion is an independent risk factor in the cause and prognosis of CHD,
especially for the first MI, for reinfarctions, and for the
need of revascularization after coronary angioplasty.33
The interview consists of 23 questions. We used the
original scoring system from the Maastricht Questionnaire, with scores ranging from 0 to 46, and with
a cutoff point of 17 or higher identifying a participant
as “exhausted.”33 The scale has been found to have
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good psychometric properties.34 In the present study,
the Cronbach’s alpha was .87.

Type D Personality
Type D personality was measured with the 14item Type D Personality Scale (DS14), which was
developed for use among patients with coronary
disease. Type D personality is typified by a higher
tendency to experience negative emotions and by less
frequent expression of emotions in social interactions,
that is, the tendency to repress emotional reactions in
contact with other people. The DS14 consists of 2
subscales: negative affectivity and social inhibition. A
score of 10 or more on both subscales denotes a person
as having a Type D personality.35 The Cronbach’s alpha
was .82 in the present study.

regression analyses were performed. Age, gender,
functional status, and type of intervention were
included in the regression models as possible confounding variables, and education, psychologic
well-being, vital exhaustion, type D personality, and
baseline HRQOL were included as expected predictors.
Linear regressions were performed first for the total
sample. In the next step, we also computed linear
regression separately in the 2 groups: The first group
consisted of patients who improved in HRQOL, and the
second group consisted of patients who did not
improve in HRQOL, that is, those whose conditions
deteriorated or remained stable. Statistical analyses
were performed using SPPS version 14.0 (SPSS Inc,
Chicago, IL).

Functional Status
Ejection fraction was used as the indicator of functional status of patients. Ejection fraction is the
measure of systolic function of the left ventricle indicated by echocardiography and may be reported as
normal (>50%), borderline normal (40%-50%), or
systolic dysfunction: mild (30%-39%), moderate (20%29%), and severe (<20%).36

Socioeconomic Position
The socioeconomic position of participants was
measured according to the level of education attained:
basic education, middle education (lower secondary
without school-leaving examinations and secondary
with the graduation examinations), and high (university) education.

Analysis
We first analyzed the basic demographic, medical, and
psychologic characteristics of patients according to the
type of intervention indicated after CAG (CABG, PTCA/
stent, and pharmacotherapy) and the SF-36 scores at
baseline and follow-up. Second, we used t tests for
repeated measurements to assess the statistical
significance of changes in the physical and mental
component of SF-36 between the baseline and the
follow-up. The clinical relevance of the change in both
components of the SF-36 was assessed using a distribution-based model.37 We used effect sizes and
a standard error of measurement (SEM)-based criterion. Effect sizes were considered as follows: trivial,
0 to .2; small, .2 to .5; moderate, .5 to .8; and large, .8.37
In regard to the definition of the SEM-based criterion of
the clinically relevant change, we used 1.96 SEM as
a reflection of the 95% confidence interval. We defined
patients as improved in HRQOL when their increase in
SF-36 score was >1.96 SEM, patients who declined in
HRQOL as having a decrease of >1.96 SEM, and those
remaining stable in HRQOL as having a change in score
of 1.96 SEM.
To determine predictors for change in the physical
and mental aspect of HRQOL, multiple linear

Results
The study sample consisted of 233 patients at baseline,
included from November 2004 to December 2006. For
the follow-up examination, we invited only those
patients who were indicated (according to the results
of CAG) for PTCA, coronary artery bypass grafting
(CABG), or pharmaceutical treatment. Patients with
a normal CAG (57) were excluded and not invited for
the follow-up examination. Three patients died, and 67
patients were lost to follow-up (these patients were
contacted but did not want to attend a control visit). A
total of 106 participants were interviewed at follow-up
12 to 24 months after baseline from November 2005 to
December 2007, a response rate of 61.3%. Responders
and nonresponders at follow-up did not differ in age,
gender, or disease severity (Figure 1).
The mean age of participants in our study was 57.4
years (standard deviation ¼ 6.7), and 15.1% were
women. Most of the patients had a middle education
(54.7%), whereas 25.5% of the participants had a basic
education and 19.8% had a higher education. These
characteristics were similar in all subgroups according
to the type of intervention. Basic psychologic and
medical characteristics within the research groups are
presented in Table 1. Additional demographic characteristics on ethnic stratification and occupational
status were also obtained; there were no significant
differences among the 3 subgroups with regard to
these factors. In the total sample, 6% of patients
reported Roma ethnicity, and the majority of patients
were Caucasian (a normal ethnic distribution for the
Slovak Republic), 44.8% of patients were employed,
6.7% of patients were unemployed, 19.0% of patients
were disabled, and 29.5% of patients were retired.
Table 2 shows the SF-36 summary scores (physical
and mental component) at baseline and the follow-up
for the total sample and for each subgroup according
to the type of the intervention after CAG. For the
physical component of the SF-36, statistically significant improvements were found among all groups of
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Patients included
in baseline
n=233

Not invited for
the follow up
(due to normal
CAG)
n=57

Patients included
in the follow-up
n=106

Invited for the
follow-up (by
mail and phone)
n=176

Non-responders
(did not wish to
come for a
control visit)
n=67

Lost due to death
n=3

Figure 1 e Data-collection details on responders and nonresponders at baseline and follow-up. CAG, coronary
angiography.

Table 1 e Baseline characteristics of study patients
Type of intervention
after CAG
Total No.
N (%)
Age, y
Mean (SD)
Range
Gender
Male
Female
Education
Basic
Secondary
High
Functional status
EF > 50%
EF 40%-50%
EF < 40%
Psychologic well-being
Mean (SD)
Vital exhaustion
Mean (SD)
Type D
Type D
Non-Type D

CABG

41 (38.7%)
59.4 (5.4)
49-73

PTCA/stent

Pharmacotherapy

Total study sample

37 (34.9%)

28 (26.4%)

106 (100%)

55.8 (7.6)
34-69

56.8 (6.4)
46-69

57.4 (6.7)
34-73

35 (85.4%)
6 (14.6%)

30 (81.1%)
7 (18.9%)

25 (89.3%)
3 (10.7%)

90 (84.9%)
16 (15.1%)

8 (19.5%)
21 (51.2%)
12 (29.3%)

7 (18.9%)
23 (62.2%)
7 (18.9%)

12 (42.9%)
14 (50.0%)
2 (7.1%)

27 (25.5%)
58 (54.7%)
21 (19.8%)

16 (39.0%)
16 (46.3%)
9 (14.6%)

23 (74.2%)
6 (19.4%)
2 (44.4%)a

13 (56.5%)
7 (30.4%)
3 (13.0%)b

52 (54.7%)
32 (33.7%)
11 (11.6%)

27.7 (9.9)

29.1 (12.5)

25.4 (13.2)

27.7 (11.7)

18.4 (8.8)

20.7 (9.6)

21.6 (12.4)

20.1 (10.1)

16 (57.1%)
12 (42.9%)

63 (59.4%)
43 (40.6%)

27 (34.1%)
14 (65.9%)

20 (54.1%)
17 (45.9%)

CAG, coronary angiography; CABG, coronary artery bypass grafting; PTCA/stent, percutaneous transluminal coronary angioplasty with or without stent; EF, ejection fraction; SD, standard deviation.
a
Data on functional status are missing for 6 patients.
b
Data on functional status are missing for 5 patients.

patients, except for patients indicated for pharmacotherapy, and in the mental component, significant
improvements were found among all groups of
patients (as indicated by P values and effect sizes in
Table 2).
Testing for a clinically relevant change in HRQOL by
using the SEM-based criterion revealed that approximately 40% of patients improved in the physical
component of the SF-36, one half of the participants
(51%) remained stable, and approximately 9% of
participants declined in this component of HRQOL.
Results in the mental component of SF-36 were similar,
with 36% of patients improving, 56% of patients
remaining stable, and 8% of participants declining.

The linear regression model showed that significant
baseline predictors for a change in the physical HRQOL
were psychologic well-being and the baseline physical
component of SF-36. Significant predictors of change in
the mental HRQOL were psychologic well-being, vital
exhaustion, and the baseline mental component of SF36 (Table 3). SES and personality traits were not
significant in predicting a change in HRQOL among our
patients.
When linear regression was performed separately
within the groups of patients with and without
improved HRQOL, results showed that psychologic
well-being was a significant predictor only among those
with improved HRQOL. Within the group of participants
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Table 2 e Health-related quality of life (SF-36 scores) at baseline and follow-up
Physical component of HRQOL
Type of
intervention

Baseline
Mean (SD)

Follow-up
Mean (SD)

a
b
Change
P
Effect
Patients
Patients
Mean (SD) value size improved (%) stable (%)

All (106)
CABG (41)
PTCA/stent (37)
Pharmacotherapy
(28)

48.3 (18.5)
46.6 (14.7)
45.8 (20.6)
50.6 (21.2)

57.2 (17.8)
59.1 (16.2)
57.7 (23.4)
54.1 (22.1)

9.1 (18.4)
11.4 (17.3)
10.1 (19.8)
4.5 (17.9)

.001
.001
.008
.207

.68
.94
.72
.35

40.6%
42.1%
38.7%
40.7%

51.0%
55.3%
51.6%
44.4%

Patients
declined (%)
8.3%
2.6%
9.7%
14.8%

Mental component of HRQOL
Type of
intervention

Baseline
Mean (SD)

Follow-up
Mean (SD)

All (106)
CABG (41)
PTCA/stent (37)
Pharmacotherapy
(28)

58.5 (17.8)
58.9 (17.3)
56.6 (18.5)
60.6 (17.9)

65.2 (18.2)
65.9 (16.9)
62.1 (19.4)
68.1 (18.6)

a
b
Change
P
Effect
Patients
Patients
Mean (SD) value size improved (%) stable (%)

7.7 (16.5)
8.1 (17.1)
6.6 (17.1)
8.6 (15.2)

.001
.007
.035
.009

.55
.67
.55
.79

35.8%
35.1%
36.4%
36.0%

52.6%
54.1%
48.5%
56.0%

Patients
declined (%)
11.6%
10.8%
15.2%
8.0%

CABG, coronary artery bypass grafting; HRQOL, health-related quality of life; PTCA/stent, percutaneous transluminal coronary
angioplasty with or without stent; SD, standard deviation.
a
Change between baseline and follow-up.
b
Negative values for effect size between baseline and follow-up represent improved HRQOL; positive values represent
decreased HRQOL.

without improved HRQOL, only the baseline HRQOL
and education were significantly associated with the
physical component of the SF-36 (Table 4).

Discussion
Major Findings
Psychologic well-being (depression and anxiety), vital
exhaustion (only for the mental component), and
baseline HRQOL were identified as significant baseline
predictors for a change in HRQOL. Only a few previous
studies exploring predictors of HRQOL have focused on
psychosocial variables as potential predictors. Symptoms of depression and anxiety have been found to
predict short-term HRQOL (3 months after treatment)
in a study by Höfer et al5 and to be associated with the
HRQOL among patients with coronary disease in
a cross-sectional study.38 Our results showed that
psychologic well-being (depression and anxiety)
significantly predicts both the mental and physical
components of HRQOL over a long-term period (12-24
months after treatment) and that vital exhaustion is
just as important as depression and anxiety in predicting HRQOL. Vital exhaustion, which is usually
characterized by experiencing unusual fatigue not
resulting from exercise or hard work, lack of energy,
and increased irritability, was found to be an independent risk factor especially for the first MI and CHD
onset in previous studies,27,39 as well as a predictor of
a worse prognosis. Vital exhaustion increases the risk

for next MI, coronary bypass surgery, need of revascularization, and cardiac death in patients with already
diagnosed cardiac disease.40 Our results support the
assumption that vital exhaustion is a relevant factor to
take into account, not only when studying the cause
and prognosis of CHD but also when studying the
associated quality of life. Vital exhaustion has some
features similar to those of depression. However,
depressed mood, a key symptom of depression, is
almost always absent in vital exhaustion. Also,
exhausted patients do not report cognitive distortions
typical for depression, feelings of uselessness, autoaccusations, or suicidal tendencies.41 It seems that
with regard to quality of life among patients, it is useful
to distinguish between the concepts of depression and
vital exhaustion, because they both have their unique
impact on quality of life.
However, it is necessary to take into account that
the psychosocial factors mentioned were predicting
HRQOL only among patients with improved quality of
life. Approximately one half of patients remained
stable with regard to both mental and physical
components of HRQOL (they neither improved nor
deteriorated) in the follow-up examination after CAG
or subsequent treatment. It would be of use to focus on
other possible predictors of HRQOL in this group of
patients, because it seems that different pathway
mechanisms apply among patients with improved
HRQOL and patients with decreased HRQOL. One
possible explanation why HRQOL did not change in
some patients after interventions is that 54% of the
participants had ejection fractions greater than 50%,
and only 11.6% of the patients had a severely decreased
ejection fraction. A sample with a larger proportion of
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Table 3 e Baseline predictors for change in health-related quality of life among participants
Physical component of HRQOL
b value
Age
Gender
Functional status
Intervention
Education
Psychologic well-being
Vital exhaustion
Type D
Baseline HRQOL
Total R2 (adjusted)

.01
.04
.08
.09
.12
L.35b
.08
.13
L.66c
.28

95% CI
(.57 to .49)
(9.55 to 14.52)
(.53 to .24)
(3.01 to 7.00)
(2.93 to 9.49)
(L.95 to L.13)b
(.57 to .27)
(2.96 to 12.05)
(L.88 to L.40)c

Mental component of HRQOL
b value
.07
.06
.04
.04
.03
.36a
.19a
.04
.78b
.21

95% CI
(.49 to .46)
(7.50 to 13.92)
(.43 to .29)
(5.65 to 4.01)
(4.00 to 6.54)
(L5.02 to L.07)a
(L.70 to L.07)a
(6.26 to 8.56)
(L1.08 to L.43)b

HRQOL, health-related quality of life; CI, confidence interval.
a
P < .05, bP < .01, cP < .001. Statistically significant results are in bold.

Table 4 e Baseline predictors for change in health-related quality of life among patients who did and did not
improve
Physical component of HRQOL
Mental component of HRQOL

Improved HRQOL
Age
Gender
Functional status
Intervention
Education
Psychologic well-being
Vital exhaustion
Type D
Baseline HRQOL
Total R2 (adjusted)
Not improved HRQOL
Age
Gender
Functional status
Intervention
Education
Psychologic well-being
Vital exhaustion
Type D
Baseline HRQOL
Total R2 (adjusted)

b value

95% CI

b value

95% CI

.05
.02
.02
.13
.13
.30
.11
.37
.26
.01

(.81 to .63)
(12.20 to 12.11)
(.48 to .46)
(4.34 to 7.51)
(7.44 to 7.06)
(.85 to .26)
(.70 to .46)
(3.03 to 17.18)
(.56 to .19)

.03
.09
.17
.14
.13
.60a
.11
.07
.76a
.12

(.40 to .52)
(13.26 to 9.17)
(.49 to .22)
(3.94 to 7.07)
(8.40 to 4.65)
(1.13 to 8.02)
(.40 to 2.60)
(9.27 to 6.78)
(.78 to .07)

.03
.07
.20
.10
.38a
.22
.05
.23
.54a
.19

(.53 to .44)
(18.44 to 11.44)
(.61 to .11)
(3.33 to 6.21)
(.88 to 13.09a)
(.66 to .22)
(.43 to .31)
(1.61 to 12.96)
(.63 to .08)a

.03
.02
.20
.14
.24
.06
.06
.10
.43
.07

(.41 to .50)
(12.08 to 1.39)
(.56 to .14)
(5.94 to 2.58)
(1.73 to 8.50)
(.52 to .41)
(.38 to .27)
(4.40 to 8.48)
(.65 to .09)

HRQOL, health-related quality of life; CI, confidence interval.
a
P < .05.

patients with severely decreased functional status
might have resulted in different results for HRQOL.
Notably, HRQOL of most patients enrolled in the
follow-up improved or remained stable, which is definitely a positive finding. However, patients who did not
respond in our follow-up might have reported a lower
HRQOL, which might have influenced our results.
Our study showed that psychologic characteristics
were even more significant than functional status
or type of treatment after CAG (indicating the seriousness of the disease) in predicting HRQOL among
patients with CHD. Also, psychosocial characteristics

expressing mental health (anxiety, depression, vital
exhaustion) were more important in predicting HRQOL
than more stable personality traits (hostility, Type D
personality), which might be of importance in planning
psychologically oriented intervention strategies
focusing on improving quality of life among patients
with coronary disease.
Socioeconomic differences in the prognosis of CHD
have been found in numerous studies showing
that socioeconomic disadvantage is associated with
a higher mortality and incidence of cardiac complications;42-44 thus, it could be expected that a similar
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effect would be present in HRQOL. However, the results
of the present study suggest that a change in HRQOL
was not significantly predicted by SES (as measured by
education), with the exception of a physical component of HRQOL in patients who did not improve. It is
probable that SES influences quality of life indirectly
via psychologic factors. Thus, SES might have an effect
on depression and anxiety, which might consequently
influence quality of life. It is also possible that current
SES has an impact only on current HRQOL but has only
a limited effect on HRQOL in the future (after treatment). Another possible explanation might be the
differences in the healthcare systems of the Slovak
Republic and the United States. In the United States,
SES inequalities are usually larger than were found in
our study, which may be due to SES inequalities in the
access to healthcare being less pronounced in Slovakia
than in the United States. This is because the Slovakian
healthcare system is based on a compulsory health
insurance coverage, resulting in a rather equal access
for every citizen to healthcare, a situation different
from the US setting.

Strengths and Limitations
The longitudinal design of the present study and the
focus on the psychosocial predictors of HRQOL allowed
us to contribute to this important but less explored
field in CHD research. However, the relatively small
number of participants is one limitation of the present
study. As a result, we did not identify a sufficient
number of patients with decreased HRQOL, and it was
therefore not possible to explore psychosocial predictors specifically in patients with decreased HRQOL
separately, but only among the group who did not
improve in HRQOL, meaning those whose HRQOL
remained stable or declined. Also, the inherent weaknesses of a single cohort prospective repeatedmeasures design need to be mentioned; in particular,
other possible confounders that were not measured in
our study may have an effect on the associations that
were found, such as prior MI, presence or absence of
angina post-interventions, and sociodemographic
characteristics. With regard to the sample in our study,
our results can be generalized only to patients who are
referred for CAG and not to other patients with CHD.
Definitive conclusions require replication in a larger,
similarly diverse, cohort of patients with CHD.

Conclusions
The present study showed that psychosocial factors,
especially high psychologic well-being and low vital
exhaustion, were predictors of a positive change in
HRQOL in patients with coronary disease. More focus

on the management of these factors is needed, because
improving them may have a significant beneficial
effect on patients’ quality of life. Nurses are in a unique
position to identify patients with problems related to
psychologic well-being (eg, depression, anxiety, and
exhaustion) and to provide input to the entire multidisciplinary team to arrange psychologic interventions
for those patients who might benefit most. For future
research efforts, it would be useful to replicate the
present study in a larger, similarly diverse, cohort of
patients and focus on the identification of predictors of
HRQOL separately among patients with worsened or
improved HRQOL, because different predictors may
occur as significant in both groups.
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