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Abstract
Background: Differences in health-related quality of life in coronary artery disease patients and associated factors 
between patients of central and western European descent are rarely investigated. We aim to test differences between 
Dutch and Slovak health-related quality of life, whether nationality predicted health-related quality of life and if 
standardised beta weights of health-related quality of life determinants differ across countries.
Design: An observational multicentre study at university cardiac centres in the Netherlands and Slovakia.
Methods: In 226 coronary artery disease patients, health-related quality of life was measured by the Short Form 
Health Survey 36, anxiety and depression were measured using the Hospital Anxiety and Depression Scale, and type 
D personality was assessed with the 14-item Type D Scale. Multivariate analysis was used to explore the effect of 
patient characteristics on the physical and mental component summaries. Estimates of each predictor’s beta value of the 
physical and mental component summaries in the Slovak and Dutch patient sample were separately calculated using the 
Cummings criterion for comparison of two independent betas.
Results: Stronger predictors of physical health-related quality of life in Slovak patients were educational level, current 
smoking, poor functional status, history of diabetes and amount of social support. In Dutch patients, only more symptoms 
of depression was a stronger predictor (P<0.05). Regarding Slovak mental health-related quality of life, stronger predictors 
were educational level, current smoking and amount of social support. Female gender, history of myocardial infarction 
and more symptoms of depression were stronger predictors in Dutch patients (P<0.05).
Conclusion: Descent and differences between both populations in determinants of health-related quality of life should 
be considered while planning care, follow-up, health education and rehabilitation.
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Introduction

Coronary artery disease (CAD) is recognised as a major 
health problem and the leading cause of the death and dis-
ease burden, with an increasing prevalence due to the 
aging population.1–3 Compared to western European coun-
tries, CAD and related mortality remain rather high in 
eastern and central Europe, despite the decrease in the gen-
eral rate of CAD.4–7

Some studies have addressed the difference between 
western and eastern European countries in the post-Com-
munist era, investigating the factors that lead to higher 
mortality rates and deterioration in self-rated health.8–10 
They concluded that the main factors were inequality, 
lower socioeconomic level and lower education, which 
had a negative effect on self-perceived health. Furthermore, 
data have indicated that factors such as smoking,11,12 alco-
hol consumption,12,13 unhealthy dietary habits,12,14,15 
depression,16 socioeconomic inequalities,10,17,18 a lower 
level of education,19 a sedentary lifestyle and comorbidi-
ties such as high body mass index (BMI), hyperlipidaemia 
and diabetes have contributed to the difference in CAD 
rates between western and eastern/central Europe.11,20,21

In the past decades, several studies have investigated 
the effect of CAD and related risk factors on health-
related quality of life (HRQoL), which has been recog-
nised as an important indicator, comparing outcomes5–10 
before and after any medical intervention or treatment. In 
other words, the aim of the treatment was not simply tar-
geted at prolonging survival, extending life and relieving 
symptoms, but also improving physical and mental func-
tioning, performance of daily living activities and, subse-
quently, promoting HRQoL.11,12 Factors that were found 
to influence HRQoL negatively in CAD patients included 
sociodemographic variables such as age,22–24 not having a 
partner,25,26 female gender,23,24,27 lower educational 
level18,28–30 and belonging to a lower socioeconomic 
strata.18,31–33 Simultaneously, the most common clinical 
and comorbid conditions associated with decreased 
HRQoL were found to be diabetes mellitus, multivessel 
disease, hypertension, high triglyceride levels, smoking, 
degree of angina, a BMI greater than 35 kg/m2 and pul-
monary diseases.22,24,34–37

Recently, research has started focusing on the factors 
affecting HRQoL of CAD in central Europe, with psycho-
social factors such as psychological wellbeing, vital 
exhaustion,38 sense of coherence,39 functional status and 
socioeconomic inequalities28,39 found to be the main fac-
tors affecting HRQoL in CAD patients in central and east-
ern Europe.

Studies have further attempted to investigate the differ-
ence in HRQoL between CAD patients in different European 
countries.7–9 These studies found that there was a tendency 
towards poorer HRQoL in patients residing in eastern 
European countries compared to western Europe. A study 
by De Smedt and colleagues presented the factors 

negatively affecting HRQoL for all patients included in the 
study and not stratified by region. These factors included 
being male, older age, educational level, diabetes, smoking, 
central obesity and physical inactivity.1 In addition, 
Kristenson and colleagues, focusing on psychological strain, 
concluded that Lithuanian men experienced higher job 
stress, lower social and emotional support, lower social inte-
gration, lower coping levels, less self-esteem and sense of 
coherence, as well as a higher level of depression and vital 
exhaustion when compared to their Swedish counterparts.40

Similarly, it has become evident that psychological dis-
tress (i.e. anxiety and depression) are risk factors for 
CAD,41 and it has been found that CAD patients with more 
symptoms of physical and emotional distress experienced 
a decline in HRQoL in the years they survived.1,42–48 
Moreover, lack of social support had both a direct and indi-
rect influence through psychological distress on increased 
comorbid conditions and HRQoL.49–52

Another important factor affecting HRQoL is possess-
ing a type D personality, which is a combined tendency to 
experience increased negative emotions (negative affectiv-
ity) and feeling inhibited to express those emotions in 
social interactions (social inhibition). This personality trait 
is associated with clinical outcomes, physical and mental 
HRQoL and psychological distress in several patient popu-
lations.38–41 Having a type D personality was also found to 
be an important direct and indirect determinant of adverse 
biological and behavioural outcomes in CAD patients, 
affecting outcomes such as mortality and the risk of myo-
cardial infarction (MI), and was associated with poor 
HRQoL, increased symptoms of anxiety and depres-
sion43–51 and less perceived social support.33,52,53

Following the model of Wilson and Cleary54,55 that link-
ing clinical variables and patient-related characteristics 
with HRQoL and given the evidence, and the fact that 
Slovakia and the Netherlands are typical examples of cen-
tral European and western European countries, respec-
tively,54 the purpose of this study is: (a) to test differences 
between Dutch and Slovak coronary artery bypass grafting 
(CABG) patients (selected using the same inclusion and 
exclusion criteria and measures) regarding physical and 
mental HRQoL and the influence of sociodemographic, 
clinical and psychological factors associated with HRQoL, 
by conducting univariate analyses; (b) to investigate 
whether nationality predicted both mental and physical 
HRQoL after controlling for all predictors, by conducting 
multiple regression analyses; and (c) to investigate whether 
the standardised beta weights of these predictors of HRQoL 
did not differ across countries by sample fluctuation.

Methods

Samples and procedures

The current analysis was based on two multicentre observa-
tional studies within specialised university hospital cardiac 
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centres: (a) the University Medical Center Groningen 
(UMCG) in the Netherlands and (b) the University Hospital 
Košice, in Slovakia.

Ethical considerations

The Slovak and Dutch local medical ethics committees 
approved the study protocols, respectively, and all patients 
provided written informed consent.

Sampling procedure Slovak and Dutch patients

The Dutch sample comprised 307 patients, referred for 
coronary angiography (CAG) prior to valve replacement 
and CABG surgery at the UMCG, while the Slovak study 
sample consisted of 362 patients referred for CAG prior to 
CABG at the University Hospital Košice.

Inclusion and exclusion criteria

In both countries, patients meeting the following criteria 
were included: history of CAD, under 75 years of age, 
without severe cognitive impairments, no history of severe 
chronic disease, of Dutch or Slovak descent, and mastery 
the official language of the country.

Procedure

After assessment of their CAG and employing the inclu-
sion criteria, the Dutch patients (N=256) were provided 
with information about the study by mail and invited to 
return a signed informed consent form with a completed 
questionnaire by prepaid mail.

After assessment of their CAG and employing the 
inclusion criteria, the Slovak patients (N=254) were invited 
for a personal interview with a trained psychologist, who 
provided information about the study. All patients were 
asked for written informed consent before administering 
the questionnaires during this interview.

Non-response Dutch patients

The response rate in Dutch patients was 77.3% (N=198). 
There were no significant differences found between 
respondents and non-respondents in terms of age, NYHA 
class (New York Heart Association functional classifica-
tion of heart disease, left ventricular ejection fraction 
(LVEF)), history of MI, hypertension and diabetes. 
However, female patients were overrepresented in the 
Dutch sample of non-respondents, compared with respond-
ents (χ2=4.85, df=1; P=0.03), with 33.3% not participating 
versus 19.3% participating female patients.

Non-response Slovak patients

Thirty-two Slovak patients did not respond (response rate 
87.4%). Patients who agreed (N=222) signed an informed 

consent statement and completed questionnaires prior to 
CABG. Respondents and non-respondents did not differ in 
terms of statistical significance regarding all sociodemo-
graphic and clinical characteristics.

Exclusion of valve patients

For valid comparison with Slovak CABG patients, Dutch 
patients scheduled for valve surgery (N=86) were excluded.

Exclusion of Roma patients

For valid comparison with Dutch CABG patients in the 
current study, Roma patients (N=108) were excluded, as 
patients from this ethnic minority were not represented in 
the Dutch study population. Moreover, using data from 
Roma patients would increase the risk of false inferences, 
because previous studies in Slovakia found higher mor-
tality rates among Roma than among non-Roma, as well 
as a higher prevalence of cardiovascular medical risk 
factors3,9–13,16–20 and a lower socioeconomic status.20,21

The final samples comprised 114 Slovak and 112 Dutch 
CABG patients.

Variables and measures

Sociodemographic characteristics

In both samples, the background characteristics included 
gender, age, educational level, working status and smok-
ing status, as reported by patients in the questionnaire. 
Work status was categorised as: (a) paid work or house-
wife, and (b) not working (jobless, retired, work disabil-
ity). Educational level involved the highest qualification 
the patient had achieved and, following the International 
Standard Classification of Education (ISCED),53 was cat-
egorised as: (1) elementary schooling, (2) lower profes-
sional schooling, (3) secondary schooling, (4) higher 
professional schooling and (5) college education/univer-
sity. However, before entering education into the regres-
sion analysis, levels 1 to 3 were combined into an indicator 
of ‘lower educational level’ and level 4 (higher profes-
sional training) and level 5 (college education/university) 
were combined to indicate ‘higher educational level’.

Health-related quality of life

HRQoL was measured using the Short Form Health Survey 
36 (SF-36), a reliable and widely used generic measure-
ment of HRQoL, with good psychometric properties in 
patients with CAD.56 We utilised the physical health com-
ponent summary (PCS), measuring limitations in physical 
self-care, in physical activities, energy levels, severity of 
bodily pain and frequency of tiredness, and the mental 
health component summary (MCS) scale comprising fre-
quency of psychological distress, and social and role 
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disabilities due to emotional problems.57,58 The PCS and 
MCS scale scores were calculated with the scoring algo-
rithms suggested by Ware and colleagues,58,59 where 0% 
represents the worst state of health and 100% the best state 
of health possible.

In the current study, Cronbach’s alphas for Dutch and 
Slovak patients, respectively, were 0.87 and 0.88 for the 
PCS scale, and 0.86 and 0.86 for the MCS scale.

Functional status and medical history

Functional status was assessed in both centres by a cardi-
ologist based on a combination of two parameters: the four 
NYHA classes of dyspnoea symptoms,60 and the four 
classes identifying the severity of chest pain according to 
the criteria of the Canadian Cardiovascular Society 
(CCS).61 The LVEF was assessed by echocardiography, 
with patients divided into three groups: (a) LVEF less than 
30%; (b) LVEF of 30–50%; and (c) LVEF greater than 
50%. The indices of functional status were dichotomised 
for the regression analysis: NYHA/CCS (class I–II vs. 
class III–IV), LVEF (<50% vs. ≥50%).

Patient histories and clinical data were retrieved from 
the medical records in both centres.

Psychosocial characteristics

Symptoms of anxiety and depression were measured using 
the Hospital Anxiety and Depression Scale (HADS).62 The 
HADS is a 14-item questionnaire with seven items assess-
ing symptoms of anxiety and seven assessing symptoms of 
depression. All items are answered on a 4-point Likert 
scale from 0 to 3 (total score range of 0–21).63,64 In the cur-
rent study, the Cronbach’s alphas for anxiety for Dutch and 
Slovak patients, respectively, were 0.83 and 0.81 and for 
depression, 0.81 and 0.79.

Type D personality

Type D personality describes people who are likely to 
experience increased negative emotions and who do not 
express these emotions during social interactions. This 
was assessed with the 14-item Type D Scale (DS14).65 A 
cut-off score of 10 or greater on both subscales denotes 
those with a type D personality.65,66 In the Dutch sample, 
the DS14 has adequate reliability, with Cronbach’s alphas 
of 0.89 and 0.88 for the NA and the SI subscales, respec-
tively. In the Slovak sample, Cronbach’s alphas for NA 
and SI were 0.80 and 0.71, respectively.

Social support measure

Social support was measured with the 12-item Perceived 
Social Support Scale (PSSS).67,68 The scale yields three 
subscale scores for family, friends and significant others, 

and a total score which was used in the current study. 
Respondents answered each question using a 7-point rat-
ing scale ranging from very strongly disagree to very 
strongly agree. Higher scores indicate that subjects per-
ceive more social support. Cronbach’s alphas for Dutch 
and Slovak patients, respectively, were 0.90 and 0.92 for 
social support from family, 0.89 and 0.92 from friends, and 
0.87 and 0.82 from significant others.

Translation of questionnaires

Measures of educational level, type D personality, anxiety 
and depression, social support and HRQoL were translated 
into Slovak according to the procedure proposed by 
Guillemin and colleagues.69 First, the original English ver-
sions of the questionnaires were translated into Slovak by 
two certified translators working independently of each 
other. Second, two other certified translators each trans-
lated these Slovak translations back into English. The 
resulting English versions were compared with the origi-
nals and all discrepancies were discussed by three research-
ers who spoke both Slovak and English. The remaining 
discrepancies were discussed with a native English speaker 
from the University of Groningen Language Centre.

Statistical analyses

Bivariate analysis.  In the case of categorical data, we used 
the chi-square test (Fisher’s exact tests for 2 × 2 contin-
gency tables) and the difference between proportions 
test.70 For continuous variables, Student’s t-tests for 
independent samples were used with 95% confidence 
intervals (CIs).

Multivariate analysis.  Multiple regression analyses were 
employed to explore the effect of nationality on PCS and 
MCS (both crude and adjusted for demographic and clini-
cal data, anxiety and depression, social support and per-
sonality) in a pooled sample of Slovak and Dutch CABG 
patients. Furthermore, we investigated the estimates of 
each predictor’s beta value for PCS and MCS separately in 
the Slovak and Dutch patient samples, to test the null 
hypothesis βSlovak = βDutch using a 95% CI overlap in rela-
tion to P values. Therefore, we used Cummings’ criterion 
for comparison of the two independent betas: a two-tailed 
P<0.05 in cases in which the overlap with 95% CIs is no 
more than half the average arm length (meaning the aver-
age of the two CI arms that overlap) and P≤0.01 when two 
CIs do not overlap (in cases in which the overlap is approx-
imately 0, or when there is a positive gap). To do this anal-
ysis, the point estimates of beta for each predictor in the 
regression equation was estimated via bias corrected boot-
strap (1000 re-samples). Statistical analyses were per-
formed using Statistical Product and Service Solutions 240 
for Windows.
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Results

Table 1 shows that Slovak patients were, on average, 6 
years younger and the population value for this differ-
ence was estimated to vary between 4 to 8 years (95% 
CI). We found 14% more Slovak patients who reported 
that they smoked (35.1% Slovak vs. 21.4% Dutch 
patients), which was estimated to vary from 12% to 25% 
in the population.

Moreover, the proportion of patients with a worse func-
tional status (class III–IV), as classified by the cardiolo-
gist, was 19% greater in Dutch patients (67.9% vs. 49.1%), 
but there were approximately 56% more Slovak CABG 
patients with a poor LVEF (73.6% vs. 17%). Furthermore, 
in the Slovak CABG patient group, there was evidence of 
higher prevalence rates of CAD-related morbidity: history 
of CAD, previous MI, hypertension and diabetes. Slovak 
patients reported a poorer physical HRQoL and more 
social support from relatives and significant others. The 
statistical significance of differences was adjusted for age 
and gender.

Predictors of physical and mental HRQoL

First, to investigate whether nationality (Dutch or Slovak 
descent) is a predictor of physical and mental HRQoL before 
CABG, both patient samples were merged into a single data-
base. The results presented in Table 2 show that Slovak 
descent had a crude statistically significant association with 
poorer physical HRQoL, and did not decrease after adjusting 
for other statistically significant predictors (male gender, 
older age, current smoker, poorer functional status, history of 
MI, more symptoms of depression, less social support and 
type D personality). Higher educational level and a better 
LVEF were associated with better self-reported physical 
HRQoL. Nationality, in contrast, had no crude effect on 
mental HRQoL, which did not change after entering varia-
bles stepwise in the regression model. Compared with the 
predictors of physical HRQoL, only functional status and 
LVEF were not predictors of mental HRQoL. Symptoms of 
anxiety and depression, type D personality and social sup-
port were predictors of both poorer physical and mental 
HRQoL, and increased the percentage of explained variance 

Table 1.  Sociodemographic and clinical characteristics, symptoms of psychological distress, social support, personality type D and 
self-reported health-related quality of life across Slovak and Dutch CABG patient samples.

Patient characteristics (total) Dutch (112) Slovak (114) P value* 95% CI

Age (mean±SD) 64.12±9.14 58.18±6.03 0.001§ 3.9–7.9
Male gender 88 (78.9%) 92 (80.7%) ns  
Educational level (N, %)
Lower education 87 (77.7%) 87 (76.3%) ns  
Higher education 25 (22.3%) 27 (23.7%)  
Employment (not employed) (N, %) 74 (66.1%) 77 (67.5%) ns  
Smoking (current smokers) (N, %) 24 (21.4%) 40 (35.1%) 0.0 β 12.1–24.9%∆

Functional status (N, %)
Class I–II 36 (32.1%) 58 (50.9%) 0.003β 5.9–30.7%∆

Class III–IV 76 (67.9%) 56 (49.1%)  
LVEF (N, %) 0.001#  
<30–≤50% 23 (17.0%) 84 (73.6%) 38.5–60.4%∆

>50% 89 (79.4%) 30 (26.4%) 41.0–62.8%∆

COPD (N, %) 9 (8.0%) 11 (9.6%) ns  
History of CHD (N, %) 81 (72.3%) 106 (93.0%) 0.001β 11.0–30.2%∆

Previous myocardial infarction (N, %) 34 (30.3%) 64 (56.1%) 0.001β 12.9–37.5%∆

Hypertension (N, %) 43 (38.4%) 94 (82.4%) 0.001β 31.8–54.4%∆

Diabetes mellitus (N, %) 21 (18.7%) 43 (37.7%) 0.01β 7.25–30.0%∆

Personality type D (N, %) 29 (25.9%) 40 (35.1%) ns −2.81–20.8% NS

Anxiety (mean±SD) 6.28±4.20 7.04±3.76 ns  
Depression (mean±SD) 5.01±3.73 4.96±3.16 ns  
Social support (mean±SD) 47.93±9.73 65.38±11.94 0.001§ 14.44–20.43
PCS (mean±SD) 39.43±9.53 34.19±9.21 0.001§ 2.71–7.76
MCS (mean±SD) 48.27±11.09 47.02±8.71 ns  

CABG: coronary artery bypass grafting; CI: confidence interval; LVEF: left ventricular ejection fraction; COPD: chronic obstructive pulmonary dis-
ease; CHD: coronary heart disease; PCS: physical health component summary; MCS: mental health component summary.
*Significance of difference adjusted for age and gender.
∆Difference between proportions test with continuity correction.
§t-test.
#chi square.
βFisher’s exact test.
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by 16% (∆R2=0.16; P=0.01) up to 35% (R2=0.35; P=0.001) 
in physical HRQoL, while these psychosocial characteristics 
increased the explained variance in mental HRQoL by 39% 
(∆R2=0.39; P=0.001) up to 57% (R2=0.57; P=0.001).

Second, to investigate whether predictors of physical or 
mental HRQL were similar in both countries, or were 
country specific, we applied the same regression models 
stratified by country. The results are presented in Table 3.

Table 2.  Predictors of physical and mental quality of life in a cross-cultural sample: standardised regression coefficients (β), crude 
and after adjusting for socioeconomic characteristics, co-morbidity, disease severity, psychological distress, amount of social support 
and personality type D.

SF-36 PCS (β) MCS (β)  

Model 1
R2 0.07** 0.01
ΔR2 0.07 0.01
Country 0.27*** 0.07  
Model 2
R2 0.13** 0.15***
ΔR2 0.06* 0.14***
Country 0.32*** 0.03  
Gender −0.15* −0.31***  
Age −0.22* −0.19*  
Education 0.17* −0.18*  
Smoking status −0.13* −0.11*  
Model 3
R2 0.19*** 0.18***
ΔR2 0.06* 0.04
Country 0.25** −0.01  
Gender −0.16* −0.31***  
Age −0.22* −0.19*  
Education 0.17* −0.18*  
Smoking status −0.14* −0.12*  
NYHA −0.16* 0.05  
LVEF 0.29* 0.07  
History of MI −0.14* −0.12*  
History of hypertension −0.13 −0.05  
History of diabetes −0.09 −0.06  
Model 4
R2 0.35*** 0.57***
ΔR2 0.16** 0.39***
Country 0.24* 0.0 09  
Gender −0.15* −0.17*  
Age −0.21* −0.18*  
Education 0.17* −0.17*  
Smoking status −0.14* −0.14*  
NYHA −0.17* 0.04  
LVEF 0.31* 0.05  
History of MI −0.15* −0.11*  
History of hypertension −0.12 −0.07  
History of diabetes −0.08 −0.06  
Symptoms of depression −0.18* −0.32***  
Symptoms of anxiety −0.15* −0.41***  
Social support 0.17* 0.17*  
Type D personality −0.25** −0.31**  

SF-36: Short Form Health Survey 36; PCS: physical health component summary; MCS: mental health component summary; NYHA: New York Heart 
Association; LVEF: left ventricular ejection fraction; MI: myocardial infarction.
*P<0.05; **P<0.01; ***P<0.001.
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Generic and country-specific determinants of 
physical HRQoL (PCS)

In the Slovak CABG patient sample, older age, female 
gender, lower education and being a smoker were signifi-
cant predictors of the lower range of physical HRQoL and 
explained 22% of the variance. However, in Dutch patients, 
educational level and smoking status had no impact on 
physical HRQoL (model 1). In model 2, the statistically 
significant predictors were more severe dyspnoea and 
angina or poor functional status (NYHA/CCS), a lower 
LVEF, a history of MI and a history of diabetes, all of 
which were strong predictors of poorer physical HRQoL. 

In the Slovak sample, these characteristics increased R2, 
explaining up to 41% of the variance, thus adding 19% 
(ΔR2=0.19). In the Dutch sample, however, ΔR2 yielded 
0.14, increasing the explained variance in PCS to 20% 
(P<0.05).

Adding the indicators of psychological distress, social 
support and type D personality to model 3, the explained 
variance in PCS increased by 15% (P<0.01) in the Slovak 
sample, and it was almost double that (28%, P<0.01) in the 
Dutch sample. Symptoms of anxiety had no impact on 
physical HRQoL in both countries, while in Slovak patients 
only, more social support predicted better physical 
HRQoL.

Table 3.  Predictors of physical and mental quality of life (PCS, MCS) in hierarchical regression analysis across independent Dutch 
and Slovak CABG patient samples.

SF-36 Slovak Dutch Slovak Dutch

PCS
β

R2/ΔR2 smc PCS
β

R2/ΔR2 smc MCS
β

R2/ΔR2 smc MCS
β

R2/ΔR2 smc

Model 1
Gender −0.39*** −0.21* −0.19* −0.23*  
Age −0.30** −0.23* −0.24* −0.21*  
Education 0.17* 0.14 0.20* 0.09  
Smoking status −0.14* −0.07 −0.24* −0.03  
  0.22/0.22 *** 0.06/0.06 ns 0.10/0.10 ns 0.11/11 ns
Model 2
Gender −0.22* −0.21* −0.18* −0.39***  
Age −0.23* −0.22* −0.25* −0.28*  
Education 0.17* 0.14 0.22* 0.06  
Smoking status −0.13* −0.01 −0.20* −0.01  
Functional status −0.36*** −0.19* −0.14 −0.13  
LVEF 0.19* 0.21* 0.04 0.03  
History of MI −0.23* −0.24* −0.18* −0.11*  
History of diabetes −0.21* −0.17* −0.10 −0.09  
  0.41/0.19 ** 0.20/0.14 * 0.16/0.06 ns 0.17/0.06 ns
Model 3
Gender −0.30** −0.22* −0.03 −0.37**  
Age −0.25* −0.23* −0.27* −0.28*  
Education 0.29** 0.09 0.21* 0.02  
Smoking status −0.15* −0.04 −0.21* −0.01  
Functional status −0.40*** −0.28** −0.09 −0.03  
LVEF 0.23* 0.25** 0.04 0.02  
History of MI −0.22* −0.24* −0.11* −0.12*  
History of diabetes −0.23* −0.15* −0.11 −0.03  
Symptoms of 
depression

−0.19* −0.39** −0.22* −0.35**  

Symptoms of anxiety −0.08 −0.02 −0.42*** −0.45***  
Social support 0.23* 0.06 0.22* 0.02  
Type D personality −0.25* −0.23* −0.26* −0.31**  
  0.56/0.15 ** 0.48/0.28 ** 0.60/0.44 *** 0.52/0.35 ***

smc: significance of model change for the added variables to the preceding model (F change test); CABG: coronary artery bypass grafting; SF-36: 
Short Form Health Survey 36; PCS: physical health component summary; MCS: mental health component summary; LVEF: left ventricular ejection 
fraction; MI: myocardial infarction.
Statistically significant values are in bold.
*P<0.05; **P<0.01; ***P<0.001.
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Generic and country-specific determinants of 
mental HRQL (MCS)

Female gender, older age, lower education and current smok-
ing yielded similar betas in Dutch and Slovak patients com-
pared with PCS, but did not explain the variance in mental 
HRQoL (model 1). After adding clinical and comorbidity 
variables to model 2, functional status (NYHA/CCS), LVEF 
and history of diabetes were not predictors of mental HRQoL 
in the independent study populations. Only history of MI had 
an impact on mental HRQoL, but this life event did not con-
tribute to the explained variance in MCS in either country. In 
model 3, fewer symptoms of depression and anxiety, more 
social support and non-type D personality all had a statisti-
cally significant and substantial influence on better mental 
HRQoL in Slovak patients (increased R2 by 44%). In the 
Dutch sample, better mental HRQoL was associated with 
less psychological distress and non-type D personality, 
explaining 35% of the variance. More social support pre-
dicted better mental HRQoL in Slovak patients only.

Table 3 shows that certain characteristics appear to 
have a greater impact on physical or mental HRQoL in 
both countries, but evaluation based solely on the betas71–

74 can be misleading. To avoid biased conclusions based on 
inference, we tested the overlap of the 95% CI of betas in 
Slovak and Dutch patients and found that, after adjusting 
for medical and psychological variables in model 3, the 
statistically significant stronger predictors of physical 
HRQoL in the Slovak sample were educational level, cur-
rent smoking, poor functional status, history of diabetes 
and amount of social support. By contrast, in the Dutch 
patients, only more symptoms of depression was a stronger 
predictor (P<0.05). The impact of gender, age, LVEF, his-
tory of MI and type D personality on physical HRQoL 
showed minor differences between countries, which were, 
after testing, due to sample fluctuation.

In the Slovak sample, the statistically significant 
stronger predictors of mental HRQoL were educational 
level, current smoking and amount of social support, while 
female gender, history of MI and more symptoms of 
depression were stronger predictors in Dutch patients 
(P<0.05). Despite the differences between statistically sig-
nificant predictors of mental HRQoL across countries, the 
impact of age, symptoms of anxiety and type D personality 
on mental HRQoL were equivalent in both countries.

Furthermore, equally strong predictors of both physical 
and mental HRQoL in Slovak patients were educational 
level, smoking status and social support; while in Dutch 
patients they were gender, history of MI and symptoms of 
depression.

Discussion

The purpose of this study was to investigate predictors of 
physical and mental HRQoL across Dutch and Slovak 

patients scheduled for CABG, testing differences between 
the standardised beta weights of these predictors by esti-
mating the amount of overlap between CIs across coun-
tries of origin. Our findings regarding age and comorbidities 
are in line with other studies that have investigated the dif-
ferences between patients of central/eastern and western 
Europe. A study by Daly and colleagues,75 which com-
pared medical outcomes of CAD patients in Poland and 
the UK using a design concentrating on demographic and 
medical data, found that patients presenting to cardiology 
services in Poland (representing a central European coun-
try) were younger and had more adverse clinical risk pre-
dictors on presentation, and more advanced cardiovascular 
disease than their counterparts from the UK. However, 
they did not study patients’ self-rated HRQoL.

The higher age and better overall health status of the 
Dutch sample seems to be in line with the greater life expec-
tancy of the Dutch population compared to that of the 
Slovak population (80.3 vs. 74.8 years in 2008), as well as 
the overall higher estimated expected healthy years in the 
Netherlands compared to Slovakia (65.7 vs. 55.4 years for 
men). In addition, in our study we found that 35.1% of the 
Slovak sample were smokers, which was significantly 
higher than in the Dutch group (21.4%), which is in line 
with one large-scale European population survey that 
reported a high prevalence of smoking in Slovakia (39.2%).76

This health-endangering behaviour has been identified 
as an important risk factor for coronary heart disease 
(CHD).12,77–79 Smoking status was not associated with 
physical HRQoL in the Dutch patients but was a predictor 
of poorer physical and mental health in Slovak patients. 
This may indicate that a longer history of smoking cessa-
tion in the Netherlands has led to health improvements, 
which may have provided considerable benefit to Dutch 
patients with CHD.80–82 In Slovakia, health professionals 
could strengthen prevention and cardiac rehabilitation pro-
grammes to encourage changes to lifestyle-related cardio-
vascular risks.

These differences can also be attributed to socioeco-
nomic inequalities, in terms of accessibility, utilisation and 
quality of healthcare services.17,75 All sociodemographic 
factors, medical indicators and psychological determinants 
(except symptoms of anxiety) were predictors of poorer 
physical HRQoL in all patients, while in Dutch patients, 
educational level, symptoms of anxiety and amount of 
social support were not predictors of physical HRQoL. In 
former communist societies, social cohesion differed from 
western countries due to, for example, no freedom of 
speech and scarcity of products necessary for everyday life. 
Only symptoms of depression and type D personality 
increased the percentage of explained variance in PCS in 
Dutch patients by 28%, while these characteristics, com-
bined with social support, were responsible for an increase 
of 15% in Slovak patients. These findings may indicate that 
in the populations of western European countries such as 
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the Netherlands, social support does not affect perceived 
physical and mental HRQoL. As expected, the betas for 
psychological distress (symptoms of anxiety and depres-
sion) and type D personality contributed substantially more 
to the percentage of explained variance in mental HRQoL 
in both countries compared to their impact on physical 
HRQoL. A study by Dragomirecká and colleagues compar-
ing HRQoL between the Czech Republic and western 
countries concluded that the Czech sample suffered a lower 
HRQoL and higher scores of depression. Depression was 
the strongest determinant of lower HRQoL and, as depicted 
in our study, one of the differences between eastern and 
western European samples was stronger social support 
among the former, in this case, the Czech sample.83

Although we found that several sociodemographic and 
clinical factors, for example gender, education, smoking, 
low social support and functional status, had a greater 
influence on poor PCS in Slovak patients compared to the 
Dutch patients (P<0.05), it is worth mentioning that while 
the effect seemed equal at first glance in both groups, upon 
testing we found that these factors had a greater influence 
on PCS in Slovak patients. Moreover, although the regres-
sion analysis produced different statistically significant 
betas across countries in relation to the impact of age, 
LVEF, history of MI and type D personality, their effect on 
PCS was found to be equal in both countries.

Concerning mental HRQoL, beta estimates of female 
gender and older age were statistically significant stronger 
predictors of poor MCS in the Dutch sample. Other char-
acteristics, such as lower education, smoking and lower 
social support, had a statistically significant higher impact 
on MCS in Slovak patients. These findings were in line 
with other studies confirming that education, socioeco-
nomic status and social support affect psychological well-
being and HRQoL.28,80 Although a history of MI, diabetes, 
symptoms of depression and anxiety, and type D personal-
ity yielded different betas, which were statistically signifi-
cant in each separate country sample, after testing the 95% 
CI overlap between countries, they did not reveal a differ-
ent impact on MCS in either sample.

In conclusion, our findings confirm that there is a dif-
ference in HRQoL between CAD patients from eastern/
central Europe compared to western Europe. These differ-
ences are attributed to sociodemographic factors (age, gen-
der, education, social support), unhealthy lifestyle 
(smoking), clinical characteristics (functional status, 
LVEF, history of MI and diabetes), emotional distress 
(depression) and type D personality. The greater influence 
of some risk factors, such as smoking, poorer LVEF and 
functional status, is mainly related to the difference in 
healthcare systems and the advanced prevention pro-
grammes and awareness in the Netherlands regarding 
smoking cessation and adopting a healthier lifestyle, in 
which nurses play a key role. In the past decades, new 
opportunities have emerged for nurses to work as 

sovereign healthcare specialists, with several universities 
in Europe starting advanced nursing practice programmes. 
Nurse practitioners have been successful in following up 
cardiac patients, providing education through the nurse-
led clinics.84,85 This system could be adopted as a measure 
to improve healthcare education, healthcare access and 
quality of care for Slovak patients.

Limitations of the study

Our findings indicate that the outcomes of studies investi-
gating the predicators of HRQoL in CAD patients in dif-
ferent populations should not be taken at face value. To 
enable comparisons with other studies, authors need to 
report the 95% CIs for each beta, which will then provide 
an answer to the question of whether the impact of factors 
varies across different study populations. Furthermore, the 
differences in clinical indicators, such as NYHA and 
LVEF, between both patient groups should be interpreted 
with caution.86 Factors such as method of measurement 
and the training of personnel might affect the accuracy of 
LVEF or NYHA values, and might explain the difference 
between both samples.

This study has several implications for clinical and 
nursing practice. The discrepancy in HRQoL and unhealthy 
habits between both populations, in particular, and between 
eastern/central and western Europe, in general, indicate 
that there is a greater need for health awareness pro-
grammes and more intensive follow up for CAD patients. 
Nurses are in a unique position to provide this care to 
patients and improve healthcare accessibility in Slovakia. 
With the current modernising of nursing education in 
Slovakia87 and the introduction of the role of the nurse 
practitioner in the healthcare system, there is an excellent 
opportunity to improve and extend healthcare to these 
patients.88 Further research is also required to explore 
these differences between patient populations and the 
effect of such programmes on HRQoL.

Implications for practice

•• Nurses are in the unique position in detecting cor-
onary artery disease patients who need most 
support.

•• Expanding the role of nurses to be used more 
effectively in prevention, health promotion and 
follow-up.

•• Modernising nursing education and specialisation 
by introducing the nurse care practitioner which 
has proved successful in many countries.

•• When planning patient treatment and care in central 
and eastern Europe, factors such as female gender, 
functional status, smoking, lower education and 
lower social support should be considered.
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