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Abstract

Background: Patients with coronary heart disease (CHD) commonly present with more than one comorbid
condition, contributing to poorer health-related quality of life (HRQoL). The aim of our study was to identify the
associations between HRQoL and patient characteristics, vascular comorbidities and anxiety/depression disorders.

Methods: This observational study was conducted in 36 family medicine practices selected by random stratified
sampling from all regions of Slovenia. HRQoL was assessed using the European Quality of Life - 5 Dimensions
(EQ-5D) questionnaire and EQ Visual Analogue Scale (EQ-VAS). The associations between HRQoL and patient
characteristics stratified by demographics, vascular comorbidities, health services used, their assessment of
chronic illness care, and anxiety/depression disorders were identified by ordinal logistic regression and linear
regression models.

Results: The final sample included 423 CHD patients with a mean age of 68.0 ± SD 10.8 years; 35.2% were
female. Mean EQ-VAS score was 58.6 ± SD 19.9 (median: 60 with interquartile range of 45–75), and mean EQ-5D
index was 0.60 ± SD 0.19 (median: 0.56 with interquartile range of 0.41–0.76). The statistically significant predictors
of a lower EQ-VAS score were higher family physician visit frequency, heart failure (HF) and anxiety/depression
disorders (R² 0.240; F = 17.368; p < 0.001). The statistically significant predictor of better HRQoL, according to EQ-5D was
higher patient education, whereas higher family physician visit frequency, HF and peripheral artery disease (PAD) were
predictors of poorer HRQoL (Nagelkerke R2 = 0.298; χ2 = 148.151; p < 0.001).

Conclusions: Results of our study reveal that comorbid conditions (HF and PAD), family physician visit frequency and
years in education are significant predictors of HRQoL in Slovenian CHD patients.

Keywords: Coronary heart disease patient, Health-related quality of life, Vascular comorbidities, Anxiety/depression
disorders

Background
Coronary heart disease (CHD) is the most common and
is, together with stroke, responsible for the largest num-
ber of premature cardiovascular diseases (CVDs) deaths.
Although this number has been in decline for the last
two decades, it has increased in low- and middle-income
countries [1–4]. Moreover, patients with CVDs report
significantly poorer health-related quality of life (HRQoL)
as compared to the population without chronic diseases,

similar to patients with other potentially disabling chronic
conditions, such as diabetes, arthritis and depression [5, 6].
Poorer HRQoL is associated with different factors, among

which are also patient characteristics and comorbid
conditions. CHD patients commonly present with more
than one comorbid condition (e.g., cerebrovascular disease,
peripheral artery disease or heart failure), and often have
problems with anxiety and depression [7]. The functional
capacity of the patient, quality of life and premature mortal-
ity all depend on these comorbid conditions, including the
increasing costs of care of primary and comorbid con-
ditions [1, 5]. Vascular comorbidities, heart failure (HF)
and anxiety/depression disorders significantly affect not
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only the outcomes of CHD care but also HRQoL.
HRQoL is defined as a person’s health status and is viewed
as a continuum of very complex health outcomes where
the person is capable of functioning and has a general per-
ception of health and well-being [8]. It is described as (in)
compatibility between the actual and desired functional
capacity, which is of particular importance in CHD pa-
tients [9]. HRQoL is defined by patients’ subjective percep-
tion of the effects of the disease (e.g., limited functionality,
regular treatment and follow-up) on their everyday life
[10, 11]. Besides typical measures, such as management of
morbidity and mortality, HRQoL has become an increas-
ingly important outcome measure in the care of elderly
patients with chronic conditions. It represents a paradigm
shift from survival or cure as a primary endpoint of the
patient’s well-being [8] and assessment of the effects of
chronic illness on the patient’s everyday life, as well as the
final objective of health care efforts in CHD patient popu-
lation [10, 12, 13]. In addition, HRQoL is also important
in predicting long-term prognosis, mortality, and coronary
event recurrence [14–16].
HRQoL is measured using generic and disease-specific

instruments for three main reasons: to obtain reference
or normative population data, to compare the effects of
different diseases, conditions and treatments, and to
monitor the health of individuals and groups [15–17].
The aim of our study was to identify the associations

between CHD patient characteristics, vascular comorbidi-
ties, anxiety/depression disorders and HRQoL in CHD
patients.

Methods
Study design
The study was performed as part of an international
study entitled European Practice Assessment of Cardio-
vascular Risk Management (EPA Cardio) [18, 19], which
has a cross-sectional observational design. Its protocol is
described in detail elsewhere [18, 19]. In Slovenia, this
study was descriptive and exploratory.

Study sample
A total of 36 family medicine practices across Slovenia
participated in this study. Our sample of practices was
drawn randomly, using a table of random numbers, and
stratified according to the size of practices (small-sized
practices with two full-time family physicians or less
working on the same location, and large-sized practices
with more than two full-time family physicians working
on the same location) and urbanisation/practice location
(practices located in urban areas with 30,000 inhabitants
and more, and those located in rural areas with less than
30,000 inhabitants). In participating practices, the family
physicians randomly selected 30 patients with CHD, in-
cluding those with myocardial infarction, angina pectoris

or coronary interventions from the register available at
every family medicine practice. At any visit, these pa-
tients were given a coded diagnosis (I20-I25) according
to the International Statistical Classification of Diseases
and Related Health Problems, 10th Revision (ICD-10).
Patients with diabetes were excluded from this group to
ensure homogeneity of the group. To continue, patients
with a terminal disease, cognitive impairment and those
who do not understand Slovenian language sufficiently
were also excluded from the study. All patients gave
written informed consent for participation in the study.

Instruments
European Quality of Life - 5 dimensions (EQ-5D) [20, 21]
was used to obtain the data which represented the main
outcomes. EQ-5D is a standardised, generic instrument
for describing and valuing health, and it is available in
more than 50 languages. This instrument defines health in
terms of five dimensions: mobility, self-care, usual activ-
ities, pain or discomfort, and anxiety/depression disorders.
Within each dimension, there are three levels: no

problems, some problems or extreme problems. The EQ-
5D score (indicating HRQoL) ranges from 0 to1 and can
be calculated by applying scores from the EQ-5D prefer-
ence weights elicited from the Slovenian population [22].
The maximum score of 1 indicates the best state of health.
Published evidence supports the validity and reliability of
the EQ-5D as an outcome measure within CVD [23].
The EQ Visual Analogue Scale (EQ-VAS) was used as

a measure of general self-assessment of HRQoL. EQ-VAS
is made up of a vertical scale ranging from 1 to 100, where
the lowest endpoint is “Worst imaginable health state”
and the highest endpoint is “Best imaginable health state”.
These two instruments were both part of an extensive pa-
tient questionnaire [20, 21].

Explanatory variables
Using an extended patient questionnaire, which included
the EQ-5D, EQ-VAS, MORISKY, PACIC and EUROPEP
questionnaires, we obtained data on the following ex-
planatory variables: demographic variables (gender, age,
employment, education, marital status), duration of
practice involvement, family physician visit frequency
per year as well as data on comorbid conditions, which
were self-reported, chosen from the list by patients
themselves and confirmed by their physicians through
an audit of patients’ records, namely angina pectoris,
myocardial infarction, stent or coronary by-pass, stroke,
and peripheral artery disease. Furthermore, we also ob-
tained data from patients on medication adherence
(MORISKY questionnaire) [24], their assessment of chronic
illness care (PACIC questionnaire) [25, 26] and their
self-rated satisfaction of family practice care and clinical
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behaviour of their family physician (EUROPEP question-
naire) [27, 28].
Gender, marital status, duration of practice involvement

and presence of comorbid cardiovascular diseases were
categorical variables. Age (years), education (years), family
physician visit frequency medication adherence (sum of
points in the questionnaire from 0 to 8), patients’ assess-
ment of chronic illness care (mean value of points from 1
to 5), and patients’ self-rated satisfaction of family practice
care (mean value of points from 1 to 5) were continuous
variables.

Power calculation of the study
The available sample size was multiplied by the design
effect to account for the cluster research design [29]. For
the design effect calculation we used equation 1 + (m-1)*ρ
given by Donner et al. [30]. The intracluster correlation
coefficient (ρ) was used from a large sample-study for
cluster randomized trials and surveys at the primary care
clinic level (a maximum value observed of 0.05) [31]. Con-
sidering the mean cluster size (m) of 11.8 ± SD 2.1 patients
(range 8–15), the design effect was equal to 1.54. The next
step included power calculation for the two main statis-
tical methods used in the manuscript. Considering the de-
sign effect and using the G*Power software (version 3.1.9)
[32], a total of 423 patients was calculated to have a >99%
power to detect a significant association for linear re-
gression (using alpha of 0.05, considering 16 predictors
and assuming medium effect size of 0.15 [33]). Similarly,
considering the design effect, and following Hsieh [34], a
total of 423 patients was calculated to have a nearly 90%
power to detect a significant association for logistic regres-
sion (using alpha of 0.05, medium odds ratio of about 2.5
to 1 [35], and the variance inflation factor of 1.22) . The
variance inflation factor, which depends on the squared
multiple correlation coefficient (R2) relating a specific
predictor of interest to the remaining predictors, was
calculated according to the instructions in Hsieh et al.
[36]. Our study design did not involve one specific pre-
dictor of interest, therefore we calculated R2 for each
predictor in the model and used the maximum value
obtained. For continuous predictors selected as dependent
variables we applied linear regression to calculate standard
R2. In case categorical predictors were selected as
dependent variables we applied logistic regression for
Nagelkerke R2.

Data analysis
We calculated descriptive statistics for patient characteris-
tics. Demographic data were reported as frequencies (%)
or mean (SD) values. Only patients with complete data on
all explanatory variables were considered in the final
model and included in the analyses. The characteristics of
these patients were compared with those of patients who

were excluded from the analysis using the chi-square test
(gender), the independent-samples t-test (age) and the
EQ-5D score (Mann-Whitney U test). Normal distribution
of numerical variables was confirmed by the Shapiro-
Wilks test.
The main study outcome was HRQoL as measured by

two dependent variables of the EQ-VAS and EQ-5D
index score, which were also reported as frequencies (%)
or mean (SD) and median (interquartile range) values.
EQ-5D index score was obtained by applying preference
weights from the health value scale defined according to
a 3-level EQ-5D scale for Slovenian population [22].
This study tested a total set of 16 potential explanatory

variables as predictors of HRQoL: 9 variables representing
patient characteristics and 7 variables for comorbidities.
Linear regression was used to identify the associations
between EQ-VAS, patient characteristics and vascular
comorbidities; results were presented as B-coefficient
with 95% confidence intervals, standard error and p-value.
Contrary to the EQ-VAS the EQ-5D scores and its do-
mains were classified as ordinal measurement scales as
suggested by Alava et al. [37]. Ordinal logistic regression
was used to identify associations between EQ-5D, patient
characteristics and vascular comorbidities; results were
presented as odds ratio with 95% confidence intervals and
p-value. The same method was also used for the EQ-5D
domains. For the purposes of logistic regression, to reduce
the number of ordinal categories, the EQ-5D score was
collapsed into 7 levels (1.0, 0.7, 0. 6, 0.5, 0.4, 0.3, 0.2 or
lower). Multiple regression modelling included charac-
teristics that were found to be significant by univariate
regression only. Statistical analysis was performed using
IBM SPSS software, version 21.0 (IBM Corp., Armonk,
NY). Statistical significance was set at p < 0.05.

Results
In total, 36 family medicine practices took part in this
study, with 768 CHD patients, representing 71.1% of the
target sample of 1080 patients. A total of 312 patients re-
fused to participate or did not return questionnaires. To
continue, 345 patients were excluded due to unclear
coding (n = 15), missing data (n = 178) or non-fulfilment
of inclusion criteria (n = 152). As a result, the analysis in-
cluded 423 patients, which is 55.1% of the sample of eli-
gible patients. Despite the high volume of excluded data,
there were no statistically significant differences between
the excluded (n = 345) and analysed (n = 423) samples by
mean age (68.7 ± SD 10.5 and 68.0 ± SD 10.8 respectively,
p = 0.362), gender (64.3% of male patients excluded from
the analysis and 64.8% of all male patients participating in
the study, respectively, p = 0.939), and distribution of pa-
tients across practices (p = 0.443). The HRQoL of the ex-
cluded patients was not significantly different to that of
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the analysed sample (p = 0.329), with mean EQ-5D index
scores of 0.60 ± SD 0.19 and 0.59 ± SD 0.18, respectively.
Table 1 shows the explanatory variables (socio-demo-
graphic patient characteristics and comorbidities) of the
final sample of CHD patients.
Considering the dimensions of the EQ-5D question-

naire, CHD patients indicated that they had the least
problems with self-care (mean 1.1 ± SD 0.3), whereas
they reported most problems in the Pain/Discomfort di-
mension (mean 1.8 ± SD 0.5), In addition, CHD patients
self-assessed their current health also on a EQ-VAS scale
(ranging from 0 to 100; mean 58.6 ± SD 19.9). Median
EQ-5D score was 0.56 with interquartile range of 0.41-0.76
and median EQ-VAS score was 60 with interquartile range
of 45–75 (Table 2).

Table 3 provides details of the association between pa-
tient characteristics and EQ-VAS. Each increase by one
visit to the family physician per year was associated with
a 2.98-point decrease in the EQ-VAS score (B = −2.98,
95% CI = −4.50, −1.46, p = 0.002), HF was associated with
a 6.27-point decrease in the EQ-VAS score (B = −6.27,
95% CI = −10.13, −2.41, p = 0.002) and anxiety/depression
disorder was associated with a 10.53-point decrease in
the EQ-VAS score (B = −10.53, 95% CI = −14.25, −6.80,
p < 0.001). Predictors included in the multiple regression
model explained 24.0% of the variation in EQ-VAS
(R2 = 0.240; F = 17.368; p < 0.001). Years of education were
associated with higher EQ-VAS score and PAD with lower
EQ-VAS score by univariate analysis only.
Associations between patient characteristics and EQ-

5D index are presented in Table 4. For each additional
year of education, the odds of a one-level increase in
EQ-5D was 1.85 times higher (OR = 1.85, 95% CI = 1.44–
2.39, p < 0.001). However, for each increase in the number/
of visits to the family physician, the odds of a one-level
increase in EQ-5D was 0.62 times lower (OR = 0.62,
95% CI = 0.49–0.80, p < 0.001). Furthermore for HF and
PAD patients, the odds of a one-level increase in EQ-5D
was 0.45 times lower (OR = 0.45, 95% CI = 0.31–0.65,
p < 0.001) and 0.32 times lower (OR = 0.32, 95% CI =
0.22–0.47, p < 0.001), respectively. Predictors included
in the multiple regression model explained 29.8% of the
variation in EQ-5D (Nagelkerke R2 = 0.298; χ2 = 148.151;
p < 0.001).
Ordinal regression analysis of predictors of EQ-5D,

by individual dimensions of the EQ-5D questionnaire
revealed the following results about the predictors for
CHD patients:

– Lower mobility (Table 5 in the Appendix) was
predicted by higher family physician visit frequency
HF, PAD, and anxiety/depression. Higher education
of patients was a predictor of better mobility.

– Lower self-care ability (Table 6 in the Appendix) was
predicted by higher family physician visit frequency,
HF, stroke, PAD, and anxiety/depression. Higher
education of patients and marital status were
predictors of better self-care ability. Myocardial
infarction was a predictor of lower self-care ability
in univariate analysis only.

– Lower capacity to perform usual activities (Table 7
in the Appendix) was predicted by higher family
physician visit frequency HF, PAD, and anxiety/
depression. Higher education of patients was a
predictor of better capacity to perform usual activities.

– Being single, having HF, PAD, or anxiety/depression
predicted more pain and discomfort (Table 8 in the
Appendix), while higher education of patients
predicted less pain and discomfort. Higher family

Table 1 Socio-demographic data, patient characteristics and
comorbidities

Patient characteristics n = 423 %

Gender Female 149 35.2

Male 274 64.8

Employment statusc Unemployed 7 1.7

Othera 416 98.3

Marital status Married 314 74.2

Otherb 109 25.8

Years of educationd 9.7 (SD 2.7) [4–20]

Family physician visit
frequencyd

6.9 (SD 1.8) [1–20]

Duration of practice
involvement >10 years

313 74.0

Angina pectoris 225 53.2

Myocardial infarction 247 58.4

Stent/coronary bypass 55 13.0

Heart failure 166 39.2

Stroke 32 7.6

Peripheral artery disease 135 31.9

Anxiety/depression 165 39.0

Medication adherence
(Morisky)d

0 (low)–8 (high) 6.9 (SD 1.2) [1–8]

Patient satisfaction
(EUROPEP)d

1 (low)–5 (high) 4.4 (SD 0.6) [1.7–5.0]

Patient assessment of chronic
illness care (PACIC)d

1 (low)–5 (high) 3.2 (SD 0.9) [1.0–5.0]

Aged Female 70.7 (SD 10.4) [41–94]

Male 66.5 (SD 10.8) [43–89]

Total 68.0 (SD 10.8) [41–94]
aRetired, housewife, employed, self-employed, incapable of work
bDivorced, widowed, single
cThe employment status was omitted from further analysis due to a small
number of unemployed CHD patients (low percentage of unemployment)
dContinuous variables are presented by mean value, standard deviation
and range
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physician visit frequency predicted more pain/
discomfort in univariate analysis only.

– More anxiety and depression (Table 9 in the
Appendix) was predicted by lower patient satisfaction
as measured by EUROPEP. Higher family physician
visit frequency, stent, HF and PAD were also

predictors of more anxiety/depression, while higher
education predicted less anxiety and depression.

The analysis of comorbidities as stand-alone predictors
of HRQoL (Table 10 in the Appendix) showed HF and
anxiety/depression as predictors of lower HRQoL in the

Table 2 Health-related quality of life score (EQ-5D)

EQ-5D domains Levels (descriptions) of domains n = 423 (%) M (SD)

Mobility No problems 181 (48.2) 1.6 (0.5)

Some problems 241 (56.9)

Confined to bed 1 (0.2)

Self-care No problems 380 (89.8) 1.1 (0.3)

Some problems 40 (90.5)

Extreme problems 3 (0.7)

Usual activities No problems 170 (40.2) 1.6 (0.6)

Some problems 234 (55.3)

Extreme problems 19 (4.5)

Pain/discomfort No pain 101 (23.9) 1.8 (0.5)

Moderate pain or discomfort 289 (68.3)

Extreme pain or discomfort 33 (7.8)

Anxiety/depression Not anxious or depressed 258 (61.0) 1.4 (0.5)

Moderately anxious or depressed 156 (36.9)

Extremely anxious or depressed 9 (2.1)

EQ-5D index scorea 0.60 (0.19)

EQ-VAS scoreb 58.6 (19.9)

M (SD): mean (standard deviation)
aMedian value 0.56; interquartile range 0.41–0.76
bEQ-VAS score: 100 = Best imaginable health state, 0 =Worst imaginable health state

Table 3 Multiple linear regression analysis of the predictors of EQ-VAS score

Patient characteristics Univariate regressiona Multiple regressionb

B (95% CI) SE p B (95% CI) SE p

Years of education 4.45 (1.76, 7.15) 1.37 0.001 2.34 (−0.23, 4.91) 1.31 0.074

Marital status −0.59 (−0.53, -4.14) 2.41 0.805

Duration of practice involvement >10 years 0.43 (−3.93, 4.79) 2.22 0.846

Family physician visit frequency −3.41 (−5.05, -1.77) 0.94 <0.001 −2.98 (−4.50, -1.46) 0.78 0.002

Angina pectoris −0.77 (−4.55, 3.00) 1.92 0.687

Myocardial infarction 0.79 (−3.07, 4.64) 1.96 0.689

Stent/coronary bypass −2.04 (−7.61, 3.53) 2.83 0.471

Heart failure −8.92 (−12.87, -4.96) 2.01 <0.001 −6.27 (−10.13, -2.41) 1.96 0.002

Stroke 0.96 (−6.29, 8.22) 3.69 0.794

Peripheral artery disease −5.33 (−9.411, -1.26) 2.07 0.010 −1.76 (−5.69, 2.16) 2.00 0.378

Anxiety/depression −12.73 (−16.43, -9.03) 1.88 <0.001 −10.53 (−14.25, -6.80) 1.89 <0.001

Medication adherence (Morisky) 0.01 (−11.10, 11.12) 5.65 0.998

Patient satisfaction (EUROPEP) 2.65 (−0.47, 5.76) 1.58 0.095

Patient assessment of chronic illness care (PACIC) 1.99 (−0.05, 4.02) 1.03 0.055
aUnivariate regression (adjusted for age and gender)
bMultiple regression (adjusted for age, gender and for all variables in the model, R2 = 0.240; F = 17.368; p < 0.001)
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EQ-VAS score, while HF and PAD were predictors of
lower HRQoL in EQ-5D.

Discussion
This study investigated the association of HRQoL with
CHD patient characteristics and presence of vascular co-
morbidities and anxiety/depression disorders. We found
that the mean HRQoL in this study was somewhat lower
than in comparable studies [38–40]. The most consistent
predictors were family physician visit frequency, level of
education, and the presence of HF, PAD and depression/
anxiety as the three most disabling cardiovascular
comorbidities.
CHD patients taking part in our study assessed their

health state (EQ-5D score = 0.60 ± SD 0.19) similarly to
those patients who participated in the international EPA
Cardio study (0.7 ± SD 0.2) [38] but somewhat worse as
established by the Chinese in their most recent study in
this field (overall EQ-5D score = 0.89 ± SD 0.17) [39] and
in some other studies (mean EQ-5D score for coronary
heart disease patients in the United States was 0.73 ± SE
0.01) and mean EQ-5D score for patients with angina
pectoris in the Swedish population in the Stockholm
County was 0.70 ± SE 0.02) [40, 41], In addition, in the
Chinese and other studies, CHD patients self-assessed
their health status on a EQ-VAS scale better compared
to our patients (mean EQ-VAS score of 71.6 ± SD 17.7
and 63.4 ± SE 0.6 vs 58.6 ± SD 19.9) [39, 40].
In predicting worse HRQoL on an EQ-VAS scale, we

found that statistically significant predictors are: family
physician visit frequency, HF, and anxiety/depression

disorders. HRQoL prediction according to the EQ-5D
questionnaire showed three statistically significant pre-
dictors of poorer HRQoL, namely HF, PAD and family
physician visit frequency, whereas higher level of educa-
tion predicted better quality of life.
Different studies showed a negative impact of various

conditions (e.g., HF, vascular comorbidities) and socio-
demographic factors (including education) on the HRQoL
of CHD patients [5, 10, 42], which is comparable to the
results of our study. The EPA Cardio study, in which
Slovenia also participated, did not explicitly examine the
association between individual comorbid conditions and
HRQoL but was focused exclusively on the number of
different comorbid conditions that had a severe negative
impact on HRQoL [38].
In addition to identifying the association between

HRQoL and vascular comorbidities in CHD patients, our
analysis also included HF, mainly because CHD patients
usually survive all complications as a result of better treat-
ment but become more susceptible to the development of
HF. The association between HF and HRQoL as measured
by EQ-5D and the EQ-VAS score was a statistically sig-
nificant predictor of poor HRQoL. Moreover, HF was
also the outstanding variable in our regression models
for all separate domains of EQ-5D, predicting poorer
mobility, reduced self-care ability, limited performance
of usual activities more pain/discomfort and anxiety-
depression disorders. This finding is in line with the
findings of several other studies which showed that the
quality of life in HF patients is even poorer than in
other patients with chronic diseases [43–45].

Table 4 Ordinal regression analysis of predictors of HRQoL as measured by EQ-5D

Patient characteristics Univariate regressiona Multiple regressionb

OR (95% CI) p OR (95% CI) p

Years of education 1.94 (1.51–2.49) <0.001 1.85 (1.44–2.39) <0.001

Marital status 1.34 (0.88–2.03) 0.174

Duration of practice involvement
>10 years

0.97 (0.66–1.44) 0.895

Family physician visit frequency 0.56 (0.44–0.72) <0.001 0.62 (0.49–0.80) <0.001

Angina pectoris 0.75 (0.54–1.05) 0.096

Myocardial infarction 0.75 (0.53–1.05) 0.094

Stent/coronary bypass 0.70 (0.42–1.15) 0.160

Heart failure 0.35 (0.24–0.50) <0.001 0.45 (0.31–0.65) <0.001

Stroke 0.71 (0.37–1.33) 0.278

Peripheral artery disease 0.29 (0.19–0.42) <0.001 0.32 (0.22–0.47) <0.001

Medication adherence (Morisky) 1.85 (0.69–4.96) 0.219

Patient satisfaction (EUROPEP) 1.27 (0.95–1.68) 0.103

Patient assessment of chronic illness care (PACIC) 1.03 (0.86–1.23) 0.767
aUnivariate regression (adjusted for age and gender)
bMultiple regression (adjusted for age, gender and for all variables in the model, Nagelkerke R2 = 0.298; χ2 = 148.151; p < 0.001)

Tušek-Bunc and Petek Health and Quality of Life Outcomes  (2016) 14:159 Page 6 of 12



Besides HF, PAD was another vascular comorbidity that
proved to be an important predictor of poorer HRQoL. In
addition, in our study PAD was also found to be a pre-
dictor of all separate HRQoL domains, namely lower
mobility, reduced self-care capacity, limited performance
of usual activities, worse general well-being, and anxiety/
depression disorders. As early as 30 years ago, Hertzer et
al. found that there is high prevalence of CHD among pa-
tients with PAD [46]. The quality of life in patients with
PAD is typically poorer than in patients with CHD alone
[47]. The data obtained in our study regarding PAD were
expected, as a CHD patient who also suffers from leg pain
and limited mobility in general most definitely has poorer
HRQoL, whereas vascular surgery to treat peripheral
vascular disease aims at improving HRQoL [48].
In addition to PAD, anxiety/depression disorders also

turned out to be a statistically significant independent
predictor of poorer quality of life as measured by the
EQ-VAS scale which was consistent with the findings of a
systematic review of the literature [45]. Anxiety/depres-
sion was predictor of poorer quality of life in four domains
(mobility, self-care, usual activities and pain/discomfort).
Identifying these conditions in CHD patients thus signifi-
cantly contributes to identifying patients at a greater risk
of impaired HRQoL.
Myocardial revascularization procedures (stent place-

ment or coronary artery bypass graft surgery), which re-
portedly improve HRQoL and general quality of life, are
recommended in the guidelines of the American Heart
Association (AHA) as one of the primary indications for
surgical revascularization [49, 50]. However, despite our
expectations, myocardial revascularization procedures
did not prove to be a predictor of better HRQoL, but
appear only as a statistically significant predictor of
better mobility of CHD patients.
Family physician visit frequency was the outlying pre-

dictor of both poorer HRQoL (assessed on a EQ-VAS
scale) as well as poorer mobility, self-care capacity, lim-
itations in usual activities, more pain/discomfort, and
anxiety and depression disorders. We expected that pa-
tients, who visit their physician more frequently, would
assess their HRQoL as poorer, for this would be in ac-
cordance with the findings of other studies [51–54].
Higher family physician visit frequency, which otherwise
appears in all dimensions of the EQ-5D questionnaire, as
well as in their self-assessment of current health status on
a EQ-VAS scale, probably points to unfulfilled needs of
CHD patients. In the majority of domains (mobility, usual
activities, discomfort and pain) as well as in predicting
HRQoL (EQ-5D), higher patient education is statistically
significant independent predictor of better HRQoL, which
is similar to the findings of the EPA Cardio study [38].
The fact that higher-educated patients demonstrate better
HRQoL in our study might be a result of the differences in

socio-economic status, which we did not study explicitly
here. Socio-economic status appears to be a critical fac-
tor that needs to be taken into account in assessing
HRQoL [55].
Considering CHD patient characteristics, we, unfortu-

nately, did not find any association between HRQoL and
the patients’ assessment of their chronic illness care
(PACIC), although other studies have confirmed this
association [25].
Higher patient satisfaction with family practice care and

clinical behaviour of their family physician (EUROPEP)
were predictors of better HRQoL only in one domain of
EQ-5D (less anxiety/depression), contrary to the findings
of the international EPA Cardio study, which demon-
strated a strong positive association between these two
variables [38]. Nevertheless, these variables are important,
for it highlights the relationship between the physician
and the patient, and may improve primary care outcomes
[38, 56].
Although medication adherence has an important

impact on HRQoL [38, 57, 58], including CHD [59],
our study did not show this factor to be a statistically
significant predictor of HRQoL.

Strengths and weaknesses of the study
The weakness of this study was firstly the cross-sectional
observational design, which does not assess the impact
of changes in demographic and other factors on HRQoL
in a specific time period. It also means that there is a risk
of reverse causation or, better said, that the cross-sectional
study shows associations between the outcome and ex-
planatory variables but not causal associations.
EQ-5D is a simple and widely used questionnaire, but

it presents potential problems for statistical analysis due
to the fact that distribution is not normal. The distribu-
tion of our data was bi-modal, just as described by Alava
et al. [37]. Several models have been used in the past to
find the best statistical option, with the most frequently
used one being a simple linear model. Comparison of
the models led to contradictory dilemmas. On this basis
we decided to analyse the data using ordinal logistic re-
gression model due to non-linearity of the outcome vari-
able [37].
There are several reasons as to why the sample might

not be representative of the Slovenian CHD population:
the low response rate, the exclusion of patients who did
not understand Slovenian and those with diabetes, fam-
ily physicians may have failed to include random sample
of participants. The final number of patients in the sam-
ple was much smaller due to several missing values in
the patient questionnaire, which was very long and cog-
nitively demanding in some parts (e.g., PACIC). For the
analysis, we used only a part of the instrument. Only
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patients who completed the questionnaire in full were
included in the analysis. We focused on the quality of
life in patients with CHD without diabetes, which was
an exclusion criterion for the whole EPA Cardio study.
However, in our analysis, the exclusion of patients with
diabetes represented a limitation in the analysis of
HRQoL in CHD patients with multimorbidity. In line
with the study’s methodology, we excluded patients who
did not understand the Slovenian. These were mostly
physical labourers from a low socioeconomic back-
ground - a particularly vulnerable group of patients. In
addition, a control group without CHD was not included
in the study. This means that there is no general non-
CHD population sample to compare our sample of CHD
patients with, therefore we cannot conclude whether the
values for separate EQ-5D dimensions are similar or not
to those in the general population without CHD.
Another weakness of the study was that we could not

find any correlation with self-assessment of HRQoL and
chronic illness care. Both measures are self-reported,
therefore a correlation is expected.
The main strength of the study was the random sam-

pling of CHD patients from a computer-generated list
available to every family medicine practice. Such patient
selection is preferred over the inclusion of sequential
visitors to the practice, where both frequent as well as
rare visitors have an equal chance of participating in the

study. Although, like in many studies, we can not be
sure that all participating family physicians followed the
inclusion protocol.
Additional strength was our focus on the HRQoL of

CHD patients in a representative environment of family
medicine practices throughout Slovenia. The obtained
data can serve as a basis for further studies.

Conclusion
HRQoL assessment is an important measure of the quality
of patient-oriented care. According to the findings of our
study, the most important factors associated with worse
HRQoL in CHD patients are comorbidities, primarily
signs of advanced CHD manifested by HF and PAD. This
means that it is necessary to improve the multidisciplinary
approach to the treatment of these patients and to strive
to prevent the occurrence and development of these con-
ditions. Furthermore, the impact of anxiety/depression
suggests that improved collaborative care between car-
diovascular specialists and mental-health care providers
is required. The results of this study show that frequent
visitors to family medicine practices have poorer
HRQoL. These patients should therefore receive more
attention and be managed carefully. In addition, the asso-
ciation with years of education and better QoL suggests
that there may be socio-economic inequalities involved,
which would require further research.

Table 5 Ordinal regression analysis of predictors of EQ-5D mobility domain

Patient characteristics Univariate regressiona Multiple regressionb

OR (95% CI) p OR (95% CI) p

Years of education 1.91 (1.41–2.58) <0.001 1.80 (1.29–2.51) 0.001

Marital status 1.49 (0.88–2.54) 0.136

Duration of practice involvement
>10 years

0.97 (0.60–1.56) 0.901

Family physician visit frequency 0.55 (0.40–0.75) <0.001 0.59 (0.42–0.83) 0.002

Angina pectoris 0.85 (0.56–1.28) 0.439

Myocardial infarction 0.73 (0.48–1.12) 0.157

Stent/coronary bypass 1.11 (0.60–2.05) 0.734

Heart failure 0.34 (0.21–0.53) <0.001 0.44 (0.27–0.73) 0.001

Stroke 0.71 (0.31–1.60) 0.405

Peripheral artery disease 0.28 (0.17–0.46) <0.001 0.33 (0.20–0.57) <0.001

Anxiety/depression 0.42 (0.27–0.65) <0.001 0.60 (0.37–0.97) 0.036

Medication adherence (Morisky) 2.97 (0.85–10.32) 0.087

Patient satisfaction (EUROPEP) 1.32 (0.92–1.89) 0.133

Patient assessment of chronic illness care (PACIC) 1.07 (0.85–1.34) 0.563
aUnivariate regression (adjusted for age and gender)
bMultiple regression (adjusted for age, gender and for all the variables in the model, Nagelkerke R2 = 0.341; χ2 = 121.731; p < 0.001)

Appendix
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Table 6 Ordinal regression analysis of predictors of EQ-5D self care domain

Patient characteristics Univariate regressiona Multiple regressionb

OR (95% CI) p OR (95% CI) p

Years of education 1.99 (1.14–3.45) 0.015 1.92 (0.96–3.85) 0.067

Marital status 2.49 (1.17–5.29) 0.018 2.71 (1.09–6.71) 0.031

Duration of practice involvement
>10 years

1.55 (0.71–3.38) 0.267

Family physician visit frequency 0.41 (0.26–0.64) <0.001 0.40 (0.24–0.67) <0.001

Angina pectoris 0.73 (0.38–1.43) 0.361

Myocardial infarction 0.46 (0.22–0.95) 0.037 0.43 (0.19–0.98) 0.045

Stent/coronary bypass 0.74 (0.32–1.71) 0.480

Heart failure 0.22 (0.10–0.47) <0.001 0.32 (0.14–0.74) 0.007

Stroke 0.20 (0.08–0.47) <0.001 0.30 (0.10–0.87) 0.026

Peripheral artery disease 0.28 (0.14–0.56) <0.001 0.45 (0.21–0.99) 0.046

Anxiety/depression 0.26 (0.13–0.51) <0.001 0.34 (0.15–0.74) 0.007

Medication adherence (Morisky) 1.89 (0.28–11.45) 0.535

Patient satisfaction (EUROPEP) 0.91 (0.54–1.55) 0.732

Patient assessment of chronic illness care (PACIC) 0.87 (0.62–1.24) 0.443
aUnivariate regression (adjusted for age and gender)
bMultiple regression (adjusted for age, gender and for all the variables in the model, Nagelkerke R2 = 0.394; χ2 = 92.792; p < 0.001)

Table 7 Ordinal regression analysis of predictors of EQ-5D usual activities domain

Patient characteristics Univariate regressiona Multiple regressionb

OR (95% CI) p OR (95% CI) p

Years of education 1.93 (1.45–2.59) <0.001 1.73 (1.26–2.37) 0.001

Marital status 0.87 (0.53–1.41) 0.573

Duration of practice involvement
>10 years

1.03 (0.66–1.62) 0.883

Family physician visit frequency 0.53 (0.40–0.71) <0.001 0.58 (0.43–0.80) 0.001

Angina pectoris 0.76 (0.51–1.11) 0.156

Myocardial infarction 0.74 (0.50–1.10) 0.141

Stent/coronary bypass 0.64 (0.35–1.16) 0.142

Heart failure 0.43 (0.28–0.66) <0.001 0.61 (0.39–0.96) 0.034

Stroke 0.82 (0.39–1.72) 0.600

Peripheral artery disease 0.37 (0.24–0.58) <0.001 0.53 (0.33–0.84) 0.008

Anxiety/depression 0.22 (0.14–0.34) <0.001 0.27 (0.17–0.44) <0.001

Medication adherence (Morisky) 1.08 (0.35–3.37) 0.893

Patient satisfaction (EUROPEP) 1.07 (0.77–1.49) 0.702

Patient assessment of chronic illness care (PACIC) 1.02 (0.82–1.26) 0.867
aUnivariate regression (adjusted for age and gender)
bMultiple regression (adjusted for age, gender and for all the variables in the model, Nagelkerke R2 = 0.295; χ2 = 112.876; p < 0.001)

Tušek-Bunc and Petek Health and Quality of Life Outcomes  (2016) 14:159 Page 9 of 12



Table 8 Ordinal regression analysis of predictors of EQ-5D pain/discomfort domain

Patient characteristics Univariate regressiona Multiple regressionb

OR (95% CI) p OR (95% CI) p

Years of education 1.96 (1.44–2.67) <0.001 1.75 (1.26–2.44) 0.001

Marital status 1.87 (1.09–3.26) 0.023 2.08 (1.17–3.70) 0.013

Duration of practice involvement
>10 years

0.85 (0.53–1.36) 0.487

Family physician visit frequency 0.69 (0.51–0.93) 0.015 0.79 (0.57–1.10) 0.157

Angina pectoris 0.75 (0.49–1.13) 0.169

Myocardial infarction 0.94 (0.61–1.43) 0.757

Stent/coronary bypass 0.64 (0.34–1.21) 0.171

Heart failure 0.33 (0.20–0.53) <0.001 0.48 (0.29–0.81) 0.005

Stroke 0.73 (0.33–1.64) 0.451

Peripheral artery disease 0.27 (0.16–0.44) <0.001 0.37 (0.22–0.63) <0.001

Anxiety/depression 0.12 (0.07–0.21) <0.001 0.14 (0.08–0.25) <0.001

Medication adherence (Morisky) 2.08 (0.62–6.97) 0.234

Patient satisfaction (EUROPEP) 1.29 (0.91–1.84) 0.154

Patient assessment of chronic illness care (PACIC) 1.15 (0.92–1.44) 0.231
aUnivariate regression (adjusted for age and gender)
bMultiple regression (adjusted for age, gender and for all the variables in the model, Nagelkerke R2 = 0.388; χ2 = 154.096; p < 0.001)

Table 9 Ordinal regression analysis of predictors of EQ-5D anxiety/depression domain

Patient characteristics Univariate regressiona Multiple regressionb

OR (95% CI) p OR (95% CI) p

Years of education 1.54 (1.14–2.07) 0.005 1.44 (1.04–1.98) 0.027

Marital status 0.91 (0.55–1.49) 0.705

Duration of practice involvement
>10 years

0.98 (0.62–1.55) 0.940

Family physician visit frequency 0.72 (0.54–0.95) 0.020 0.73 (0.54–0.98) 0.038

Angina pectoris 0.77 (0.52–1.15) 0.207

Myocardial infarction 0.89 (0.60–1.34) 0.592

Stent/coronary bypass 0.33 (0.18–0.58) <0.001 0.38 (0.21–0.70) 0.002

Heart failure 0.58 (0.38–0.88) 0.012 0.74 (0.47–1.16) 0.185

Stroke 0.60 (0.28–1.26) 0.175

Peripheral artery disease 0.42 (0.28–0.66) <0.001 0.50 (0.32–0.79) 0.002

Anxiety/depression

Medication adherence (Morisky) 1.22 (0.39–3.81) 0.739

Patient satisfaction (EUROPEP) 1.62 (1.16–2.25) 0.004 1.71 (1.21–2.42) 0.003

Patient assessment of chronic illness care (PACIC) 1.12 (0.90–1.40) 0.294
aUnivariate regression (adjusted for age and gender)
bMultiple regression (adjusted for age, gender and for all the variables in the model, Nagelkerke R2 = 0.149; χ2 = 59.912; p < 0.001)
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