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Abstract
Objectives  The present study aimed to provide normative data for the EQ-5D-5L questionnaire in Bulgaria, based on a 
nationally representative sample.
Methods  Random sampling was used. In September 2018, a total of 1005 respondents (aged 18–89 years) completed the 
self-administered paper-based EQ-5D-5L questionnaire, including a visual analogue scale (EQ VAS). Health state utility 
index scores were derived using the directly measured Polish value set.
Results  The study sample was representative of the general Bulgarian population in terms of age, sex, geographical region, 
educational level, social and professional status. Mean EQ-5D-5L and EQ VAS values decreased from 0.986 and 89.7 (age 
group 18–24 years) to 0.789 and 53.6 (age group ≥ 75 years), respectively. Perfect health (the “11,111” health state) was 
reported by half of the population (50.1%), more often by men than women (55.8% vs 44.9%). The most frequently reported 
complaints characterised pain/discomfort dimension (39.1%), followed by anxiety/depression (34.5%). Although the least 
commonly reported health limitations concerned the self-care dimension, their frequency (13.6%) was the highest among the 
seventeen identified EQ-5D-5L population norm studies. The mean severity index score for the whole study sample was 6.96. 
EQ-5D-5L index was higher in respondents from lower age groups and with a higher average income per household member.
Conclusions  Bulgarian population norms, which were developed for the descriptive part of the EQ-5D-5L and EQ VAS, can 
be used as reference values. The availability of such normative data should encourage the use of the EQ-5D-5L questionnaire 
in health-related quality-of-life studies in Bulgaria.
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Introduction

Medical advances in the past century have saved millions of 
lives, but the psychosocial well-being of patients has been 
of secondary importance during this time of technological 

progress. However, a recent resurgence of interest in car-
ing for the mental state of patients is evident in guidelines 
published by organisations such as the American Medical 
Association (AMA) or the American College of Physicians 
(ACP) [1]. This recognition of ’whole-person’ care is not 
limited to the United States. The World Health Organiza-
tion (WHO) advises clinicians to measure the quality of life 
(QoL) of patients within six domains: physical health, psy-
chological health, level of independence, social relations, 
environmental factors, and spirituality [2].
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Measuring health-related quality of life (HRQoL) pro-
vides a focused assessment of the QoL by investigating 
the effects of a disease and its treatment on both medical 
and nonmedical aspects of the patient’s life [3]. Increasing 
utilisation of HRQoL instruments is observed in patients 
and general population surveys. Although disease-specific 
measures are essential for more detailed QoL measurement, 
generic ones can be used across all diseases, conditions, dif-
ferent medical interventions and a wide range of populations 
[3–5]. Results obtained using a generic questionnaire pro-
vide an opportunity to make comparisons regarding average 
health status between age-matched and sex-matched popula-
tion samples [6].

The EQ-5D instrument is the most widely used pref-
erence-based HRQoL questionnaire in cost-effectiveness 
analyses. The National Institute for Health and Care Excel-
lence (NICE) in the United Kingdom and health technol-
ogy assessment (HTA) agencies from Colombia, Czech 
Republic, France, The Netherlands, New Zealand, Poland, 
and Thailand recommend the use of EQ-5D in pharmaco-
economic analyses included in reimbursement dossiers. This 
partly explains the spreading use of the instrument in con-
temporary studies [7, 8].

The original EQ-5D questionnaire (EQ-5D-3L) has five 
dimensions (mobility, self-care, usual activities, pain/dis-
comfort and anxiety/depression) and three distinct levels of 
functioning within each aspect (no problems, some problems 
and extreme problems) [9]. Extensive research supported the 
use of the instrument in many disease areas, but there was 
concern in the early 2000s over ceiling effect issues, par-
ticularly in general population samples [10, 11]. In response 
to this, the EuroQol Group proposed a new version of the 
instrument: the EQ-5D-5L. In the updated tool, the number 
of severity levels increased from three to five, thus improv-
ing the instrument’s sensitivity and reducing the ceiling 
effects [12, 13].

Normative data tables from surveys of randomly selected 
subjects from the general population, provide a useful guide 
for interpretation of QoL results from other studies. Norms 
can comprise values for the general population or various 
subgroups, such as healthy people or patients with specific 
disease conditions [14].

EQ-5D-5L population norms have been developed for 
numerous countries and regions: Germany [15–17], Hong-
Kong [18], Indonesia [19], Ireland [20], Japan [21], Poland 
[22], South Korea [23], Spain [24, 25], Trinidad and Tobago 
[26], United States [27], Uruguay [28], Vietnam [29], the 
Athens metropolitan area [30], the urban population of 
China [31], South Australia [32] and Quebec [33]. These 
norms are successfully used in pharmacoeconomic analyses 
and other patient-reported outcome-based studies.

The main limitation against the broader application of 
the EQ-5D in clinical and pharmacoeconomic studies in 

Bulgaria is the lack of both population norms and a national 
EQ-5D value set. The present study aimed to provide norma-
tive data for the EQ-5D-5L questionnaire in Bulgaria, based 
on a survey among a nationally representative sample.

Methods

Sample and interview procedure

Sample recruitment and interviewing was carried out by a 
market research company (MarketLinks) in September 2018. 
The study was run as a part of an omnibus survey—mul-
tiple research clients provided content for the survey but 
shared the common demographic data collected from each 
respondent. The sampling design included a two-stage clus-
ter sample (the first stage was the region and the second 
the type of locality—capital city, large city, smaller city or 
town/village). For representativeness of the sample, quota by 
age and gender were used within each area. Approximately 
1030 households were contacted, to obtain the target sam-
ple of about 1000 respondents. The sample was intended to 
be representative of the general adult Bulgarian population, 
at least concerning age, sex, level of education and place 
of residence according to the National Statistical Institute 
data (www.nsi.bg). Each respondent was asked to complete 
the EQ-5D-5L questionnaire (including the descriptive sys-
tem and the visual analogue scale, EQ VAS) and answer 
questions about demographic characteristics and socioeco-
nomic status. The official Bulgarian language version of the 
EQ-5D-5L was used, after receiving formal consent from 
the EuroQol group. The questionnaire was administered as 
a paper-and-pencil version. Respondents had to fill it out 
on their own in the presence of an interviewer. Answers to 
general questions were collected using the tablet-assisted 
personal interviewing (TAPI) system.

EQ‑5D‑5L

The descriptive system comprises five dimensions: mobil-
ity, self-care, usual activities, pain/discomfort and anxiety/
depression. Each dimension has five levels: no problems, 
slight problems, moderate problems, severe problems and 
extreme problems. The patient is asked to indicate his/her 
health state by ticking the box next to the most appropri-
ate statement in each of the five dimensions. This decision 
results in a one-digit number that expresses the level selected 
for that dimension. The digits for the five dimensions can 
be combined into a five-digit number that describes the 
patient’s health state, with 11,111 indicating perfect health 
and 55,555 the worst health state. The system defines 3125 
(55) possible health states [34]. Each health state can be 
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transformed into a weighted index score using a specific 
country-specific value set. As there is no available Bulgarian 
value set yet, we used the Polish EQ-5D-5L directly meas-
ured value set to estimate EQ-5D-5L index values. At the 
moment of the study, it was the only EQ-5D-5L value set 
coming from Central and Eastern Europe [35]. EQ-5D index 
values illustrate societal preferences for different health 
states and range from –0.590 to 1.0, where negative val-
ues correspond to bad health conditions (states worse than 
death), and 1.0 corresponds to perfect health.

The EQ VAS records the patient’s self-rated health on 
a vertical visual analogue scale, where the endpoints are 
labelled ’The best health you can imagine’ and ’The worst 
health you can imagine’. The VAS can be used as a quanti-
tative measure of health outcome that reflects the patient’s 
subjective judgement.

To enable objective comparisons of samples between 
studies (both within a country and internationally), an 
unweighted measure of health, so-called severity index (or 
misery index), may also be estimated. This index is calcu-
lated by summing the levels for each dimension. The out-
come ranges from 5 (no health limitations at all, 11,111) to 
25 (for state 55,555).

Socioeconomic status variables

Questions about demographic characteristics and socioeco-
nomic status covered the following areas: age, sex, place of 
residence, level of education, social and professional status, 
the number of members of a given household, respondent’s 
income level, ethnicity and religious affiliation.

Analysis

The distribution of answers to the questions in the descrip-
tive part of the EQ-5D-5L was estimated. Results were pre-
sented for the whole sample, as well as for the predefined 
age groups (18–24, 25–34, 35–44, 45–54, 55–64, 65–74, 
and ≥ 75 years) in the EuroQol Group’s standardised for-
mat to facilitate comparative research. Unpaired t-test and 
ANOVA were used to assess differences between two and 
several demographic groups, respectively, in interval data, 
such as the EQ-5D index, EQ VAS or the misery index [36]. 
Multiple linear regression was used to examine the associa-
tions of sociodemographic characteristics with the EQ-5D 
index and EQ VAS scores. We hypothesised that people with 
higher income, a higher education level and less advanced 
age would be characterised by having a better quality of life. 
All variables, including age, were entered into the models 
as categorical variables. We performed a backward selection 
procedure to remove covariates with p > 0.05. Regression 
coefficients with corresponding 95% confidence intervals 

were presented only for statistically significant variables. 
The analysis was conducted using the statistical software, 
StatsDirect 3.1.22 (StatsDirect Ltd, Altrincham, England).

Results

Study population

In September 2018, a total of 1005 interviews with adult 
Bulgarian citizens were completed. The characteristics of 
the study group are presented in Table 1. Respondents were 
aged from 18 to 89 years. The sample was similar to the 
Bulgarian population in terms of age, sex, geographical 
region, type of locality, educational level, and social and 
professional status.

EQ‑5D‑5L dimensions

Table 2, Supplement Table S1 and Supplement Table S2 pre-
sent the frequency of problems for particular EQ-5D-5L dimen-
sions in different age groups for all respondents and separately 
for men and women. The results of the survey showed that 
people experienced most problems regarding the pain/discom-
fort (39.1%) and anxiety/depression (34.5%) dimensions, with 
self-care limitations reported with the least frequency (13.6%).

Perfect health (no problems across all five dimensions) 
was reported by half of the population (50.1%), more often 
by men than women (55.8% vs 44.9%). The frequency of 
reported health limitations increased with age, and this 
trend was observed for almost all dimensions (Fig. 1). In 
all dimensions, problems were more commonly reported by 
women than men, with the most significant difference in 
the anxiety/depression and pain/discomfort domains (40.6% 
vs 27.8% and 43.8% vs 33.9%, respectively; Supplement 
Table S1 and Supplement Table S2).

EQ‑5D‑5L index

Similar trends were observed for EQ-5D index values 
(Table 3). EQ-5D-5L index scores significantly decreased 
with age (p < 0.0001, ANOVA; Fig. 2). In general, women 
were characterised by a lower index value of 0.935, com-
pared to an index value of 0.950 in men (p = 0.04; unpaired 
t-test). The histogram for EQ-5D-5L index values is pre-
sented in Supplement Fig. S1.

EQ VAS

The subjective assessment of respondents’ health, based on 
the EQ VAS for the whole study group and separately for 
men and women, is presented in Table 4 and Supplement 
Fig. S2. In general, women reported somewhat poorer health 
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Table 1   Characteristics of the 
study sample

Study sample
n = 1005

General adult population*
n = 5 801 184

Sex
 Female 530 (52.7%) 3 021 666 (52.1%)
 Male 475 (47.3%) 2 779 518 (47.9%)

Mean age, years (± standard deviation) 47.5 ± 15.9 43.8**
Age groups, y
 18–24 76 (7.6%) 429 281 (7.4%)
 25–34 183 (18.2%) 899 130 (15.5%)
 35–44 199 (19.8%) 1 034 306 (17.8%)
 45–54 179 (17.8%) 987 453 (17.0%)
 55–64 188 (18.7%) 957 895 (16.5%)
 65–74 149 (14.8%) 875 111 (15.1%)
 ≥ 75 31 (3.1%) 618 008 (10.7%)

Region
 North-West 116 (11.5%) 617 222 (10.6%)
 North Central 134 (13.3%) 662 507 (11.4%)
 North-East 131 (13.1%) 764 215 (13.2%)
 South-West 116 (11.5%) 645 272 (11.1%)
 South Central 188 (18.7%) 1 165 022 (20.1%)
 South-East 147 (14.6%) 833 240 (14.4%)
 Sofia city 173 (17.3%) 1 113 706 (19.2%)

Type of residence
 Town or city 732 (72.8%) 73.7%
 Village 273 (27.2%) 26.3%

Education
 Elementary 84 (8.4%) 11.2%
 Secondary 553 (55.0%) 57,2%
 College/university 368 (36.6%) 31.6%

Occupation
 Student/pupil 33 (3.3%) 4.5%
 Employed 650 (64.7%) 61.9%
 Unemployed 56 (5.6%) 4.5%
 Housewife 23 (2.3%) 0.5%
 Pensioner 243 (24.2%) 28.7%

Marital status
 Single 192 (19.1%) ND
 Married/living with a spouse 644 (64.1%)
 Divorced/widow 169 (16.8%)

Number of household members ND
 1 180 (17.9%)
 2 335 (33.3%)
 3 249 (24.8%)
 4 168 (16.7%)
 5+  73 (7.3%)

Average monthly income per household member 
(BGN)

 Up to 300 148 (14.7%) Average per capita: 501 lv
 301–400 142 (14.1%)
 401–500 154 (15.3%)
 Over 500 319 (31.7%)
 Undeclared 242 (24.1%)
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than men (77.1 vs 78.7; NS). Self-rated health, according 
to the VAS, declined consistently with age. The rate of this 
decline was similar to that in the EQ-5D-5L index (Fig. 2).

Severity index (an unweighted measure of health)

The results of the severity index by gender and age were 
consistent with the EQ-5D index results. The mean severity 
index score for the whole study sample was 6.96 (SE 0.09). 
Males, in comparison to females, were characterised by hav-
ing lower values for the misery index, which corresponded 
to better health profiles (p < 0.01, unpaired t-test; Supple-
ment Table S3).

Results by sociodemographic characteristics

In Table 5, we present the results of multivariate analysis on 
sociodemographic characteristics, which significantly pre-
dicted HRQoL outcomes. Average monthly income per house-
hold member over 400 BGN was positively associated with 
EQ-5D-5L index, whereas being in the group of respondents 
with more advanced age (over 45 years)—negatively. Sofia city 
inhabitants were found to have better subjective health status 
according to EQ VAS, while people from older age groups 
(over 35 years) characterised with lower EQ VAS scores.

Discussion

We developed Bulgarian population norms for the EQ-
5D-5L descriptive system, EQ-5D index and EQ VAS, based 
on a sample that was highly representative of the entire 

population. These norms can be used as reference values 
by physicians, public health specialists, epidemiologists and 
health economists, as well as health care decision-makers.

The sample size of the present study may be perceived 
as a major limitation. EQ-5D-5L population norm studies 
differ significantly in sizes—from about 600 (South Korea, 
Uruguay) [23, 28] to about 20,000 (Spain) [24, 25]. Samples 
of a similar size to ours were used in population norm sur-
veys in Hong Kong, Indonesia, Ireland and Japan [18–21]. 
The size of the population norm study is always a trade-off 
between sample representativeness and study sensitivity on 
the one hand, and the financial burden of carrying it out on 
the other. We believe that for the Bulgarian setting a sample 
close to 1000 should be sufficiently representative, as the 
country’s population is relatively small—about seven mil-
lion people. When we estimate the number of respondents 
used in a study per million of inhabitants, it appears that only 
two studies—from Trinidad and Tobago [26] and from Spain 
[24, 25]—had more favourable ratios.

The main strength of the present study was the advanced 
sampling design, which resulted in the sample being repre-
sentative of the Bulgarian population in terms of gender, age 
group, geographical region and type of locality. The main 
differences in the sample characteristics, compared to the 
general population, concerned a smaller representation of 
people aged 75 or above and overrepresentation of people 
with higher education.

As we had no data on the number of persons in the house-
hold, we were not able to estimate equivalised income. In 
consequences, our results may not be entirely accurate as 
decreasing marginal consumption with increased household 
size was not taken into account.

BGN Bulgarian Lev, ND no data
*National Statistical Institute of Bulgaria www.nsi.bg (2018 data); **mean age of the whole population 
(including children); ***census 2011 data

Table 1   (continued) Study sample
n = 1005

General adult population*
n = 5 801 184

Ethnicity
 Bulgarian 919 (91.4%) 84.4%***
 Turkish 54 (5.4%) 8.0%
 Roma 26 (2.6%) 3.3%
 Other 6 (0.6%) 4.3%

Religion
 Russian/Eastern-Orthodox 864 (86.0%) 59.4%***
 Muslim 59 (5.9%) 7.9%
 Agnostic/Atheist/no religion 45 (4.5%) 9.3%
 Other religious affiliation 9 (2.8%) 0.1%
 Roman Catholic 5 (0.5%) 0.7%
 Protestant 4 (0.4%) 0.9%
 Undeclared 21.7%

http://www.nsi.bg


1174	 M. Encheva et al.

1 3

Moreover, the use of the Polish EQ-5D-5L value set to 
estimate the EQ-5D index in the current study may also be 
seen as a limitation. We made this decision because of the 
lack of a directly measured Bulgarian value set, and no plans 
currently exist to develop such a value set in the near future. 
At the time of the survey, Poland was the only country from 
the cultural circle of Central and Eastern Europe that had 
its own value set. We have assumed that, due to similar his-
torical and cultural determinants, the health preferences of 
Bulgarian society will be closer to the Polish equivalents 
than those in Western European countries. Of course, this 
assumption requires scientific verification at some point in 
the future. It goes without saying that the ideal situation 
would be the development of a Bulgarian country-specific 
EQ-5D-5L value set.

Table 2   Problems in EQ-5D-5L dimensions reported by respondents in the different age group

EQ-5D-5L 
dimensions

Level Age (years)

18–24 25–34 35–44 45–54 55–64 65–74  ≥ 75 Total

n = 76 n = 183 n = 199 n = 179 n = 188 n = 149 n = 31 n = 1005

Mobility No problems 74 (97.4%) 167 (91.2%) 180 (90.4%) 144 (80.4%) 101 (53.8%) 60 (40.3%) 6 (19.4%) 732 (72.8%)
Slight problems 1 (1.3%) 9 (4.9%) 18 (9.1%) 21 (11.7%) 54 (28.7%) 55 (36.9%) 6 (19.4%) 164 (16.3%)
Moderate prob-

lems
0 (0.0%) 5 (2.7%) 1 (0.5%) 11 (6.2%) 20 (10.6%) 21 (14.1%) 11 (35.5%) 69 (6.9%)

Severe prob-
lems

0 (0.0%) 1 (0.6%) 0 (0.0%) 2 (1.1%) 13 (6.9%) 13 (8.7%) 7 (22.5%) 36 (3.6%)

Unable to 1 (1.3%) 1 (0.6%) 0 (0.0%) 1 (0.6%) 0 (0.0%) 0 (0.0%) 1 (3.2%) 4 (0.4%)
Self-care No problems 74 (97.4%) 180 (98.4%) 191 (96.0%) 164 (91.6%) 136 (72.3%) 109 (73.1%) 14 (45.1%) 868 (86.4%)

Slight problems 1 (1.3%) 3 (1.6%) 8 (4.0%) 11 (6.1%) 43 (22.9%) 25 (16.8%) 6 (19.4%) 97 (9.6%)
Moderate prob-

lems
0 (0.0%) 0 (0.0%) 0 (0.0%) 3 (1.7%) 9 (4.8%) 14 (9.4%) 11 (35.5%) 37 (3.7%)

Severe prob-
lems

1 (1.3%) 0 (0.0%) 0 (0.0%) 1 (0.6%) 0 (0.0%) 1 (0.7%) 0 (0.0%) 3 (0.3%)

Unable to 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Usual activities No problems 75 (98.7%) 171 (93.4%) 186 (93.5%) 155 (86.5%) 115 (61.1%) 76 (51.0%) 7 (22.6%) 785 (78.1%)

Slight problems 0 (0.0%) 10 (5.4%) 13 (6.5%) 20 (11.2%) 61 (32.5%) 54 (36.2%) 14 (45.1%) 172 (17.1%)
Moderate prob-

lems
0 (0.0%) 1 (0.6%) 0 (0.0%) 3 (1.7%) 7 (3.7%) 8 (5.4%) 4 (12.9%) 23 (2.3%)

Severe prob-
lems

0 (0.0%) 1 (0.6%) 0 (0.0%) 1 (0.6%) 5 (2.7%) 11 (7.4%) 6 (19.4%) 24 (2.4%)

Unable to 1 (1.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.1%)
Pain/discomfort No 72 (94.7%) 149 (81.4%) 145 (72.9%) 125 (69.8%) 75 (39.9%) 45 (30.2%) 1 (3.2%) 612 (60.8%)

Slight 3 (4.0%) 30 (16.4%) 45 (22.6%) 33 (18.4%) 76 (40.4%) 65 (43.6%) 9 (29.0%) 261 (26.0%)
Moderate 1 (1.3%) 4 (2.2%) 9 (4.5%) 18 (10.1%) 31 (16.5%) 21 (14.1%) 15 (48.4%) 99 (9.9%)
Severe 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (1.1%) 6 (3.2%) 17 (11.4%) 6 (19.4%) 31 (3.1%)
Extreme 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.6%) 0 (0.0%) 1 (0.7%) 0 (0.0%) 2 (0.2%)

Anxiety/depres-
sion

No 71 (93.5%) 133 (72.6%) 136 (68.4%) 127 (71.0%) 106 (56.4%) 73 (49.0%) 12 (38.7%) 658 (65.4%)

Slight 3 (3.9%) 35 (19.1%) 46 (23.1%) 32 (17.8%) 51 (27.1%) 46 (30.9%) 15 (48.4%) 228 (22.7%)
Moderate 0 (0.0%) 8 (4.4%) 15 (7.5%) 14 (7.8%) 21 (11.2%) 20 (13.4%) 3 (9.7%) 81 (8.1%)
Severe 2 (2.6%) 6 (3.3%) 1 (0.5%) 5 (2.8%) 6 (3.2%) 9 (6.0%) 1 (3.2%) 30 (3.0%)
Extreme 0 (0.0%) 1 (0.6%) 1 (0.5%) 1 (0.6%) 4 (2.1%) 1 (0.7%) 0 (0.0%) 8 (0.8%)
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Fig. 1   Rating of health limitations (any level of severity) for EQ-
5D-5L dimensions in the different age groups
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Looking at EQ-5D-5L population norm studies, it is 
evident that societies differ in the context of health and its 
perception. The percentage of citizens stating ’no problems’ 
within EQ-5D-5L dimensions (health state ‘11,111’) varies 
from 21% in Quebec (Canada) [33] to 72% in Trinidad and 

Tobago [26]. The proportion for Bulgaria (50%) lies in the 
middle, between the median and third quartile for 17 of the 
population norms we have identified [15–33].

Further analysis, focused on individual EQ-5D-5L dimen-
sions and the percentage of citizens reporting ’any prob-
lems’ within a dimension, brings a less optimistic picture 
of the situation in Bulgaria. The society is characterised by 
the highest percentage of health limitations within the self-
care domain (13.6%), and the second-highest with regards 
to mobility (27.2%), among all the identified norms studies. 
The ratings for the dimensions of usual activities and anxi-
ety/depression both correspond to the third quartile in this 
ranking. Only the rating for the pain/discomfort dimension 
(39.2%) lies below the median. Looking at Poland, the only 
other country from Central and Eastern Europe in this list, 
we can see quite similar results, with slightly lower limita-
tions within ’physical’ dimensions (mobility, self-care, usual 
activities) and higher within ’mental’ dimensions [22]. The 
only substantial difference is seen in the feeling of pain/
discomfort, where Bulgarian society has significantly fewer 
problems than its Polish counterpart.

Subjective perception of health, measured with EQ VAS, 
also varies between societies. The highest rating can be 

Table 3   EQ-5D-5L index 
values based on the directly 
measured Polish value set, by 
age group and sex

EQ-5D-5L index value Age (years)

18–24 25–34 35–44 45–54 55–64 65–74  ≥ 75 Total

Total
n 76 183 199 179 188 149 31 1005
Mean 0.986 0.977 0.978 0.958 0.914 0.876 0.789 0.942
Standard error 0.009 0.004 0.003 0.008 0.008 0.014 0.033 0.004
25th percentile 1.000 0.982 0.970 0.952 0.883 0.864 0.660 0.927
50th percentile 1.000 1.000 1.000 1.000 0.946 0.925 0.864 1.000
75th percentile 1.000 1.000 1.000 1.000 1.000 0.977 0.913 1.000
% Scoring at the ceiling 88.2 66.1 59.3 59.2 31.9 20.1 3.2 50.0
Men
n 40 82 97 87 92 66 11 475
Mean 0.980 0.975 0.984 0.965 0.932 0.890 0.733 0.950
Standard error 0.016 0.008 0.003 0.007 0.011 0.019 0.066 0.005
25th percentile 1.000 1.000 0.982 0.952 0.898 0.891 0.451 0.945
50th percentile 1.000 1.000 1.000 1.000 0.970 0.927 0.754 1.000
75th percentile 1.000 1.000 1.000 1.000 1.000 1.000 0.945 1.000
% Scoring at the ceiling 85.0 75.6 66.0 57.5 40.2 25.8 9.1 55.8
Women
n 36 101 102 92 96 83 20 530
Mean 0.992 0.979 0.971 0.952 0.898 0.864 0.820 0.935
Standard error 0.005 0.004 0.005 0.014 0.012 0.020 0.035 0.005
25th percentile 1.000 0.970 0.952 0.952 0.873 0.853 0.782 0.918
50th percentile 1.000 1.000 1.000 1.000 0.925 0.922 0.889 0.982
75th percentile 1.000 1.000 1.000 1.000 0.982 0.970 0.909 1.000
% Scoring at the ceiling 91.7 58.4 52.9 60.9 24.0 15.7 0.0 44.9

Fig. 2   EQ-5D-5L index and EQ VAS (divided by 100) in the various 
age groups
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observed in Asian countries (Vietnam and China) [29, 31]; 
the lowest in developed countries—Germany, Poland, Spain 
and Canada (Quebec) [17, 22, 24, 33]. EQ VAS outcomes 
place Bulgaria low on the scale—just ahead of the developed 
countries mentioned above.

Factors that improved perception of HRQoL in our study 
independently included higher income, living in Sofia (the 
capital of Bulgaria) and younger age. Two of these factors 
are well described as influential in the literature, income in 
Ireland, Japan and Vietnam [20, 21, 29], among others, and 
age in Australia, Germany and Japan [16, 21, 32]. A highly 

Table 4   EQ VAS by age group 
and sex

EQ VAS Age (years)

18–24 25–34 35–44 45–54 55–64 65–74  ≥ 75 Total

Total
n 76 183 199 179 188 149 31 1005
Mean 89.7 85.6 83.5 80.4 71.7 64.8 53.6 77.9
Standard error 2.4 1.3 1.2 1.4 1.2 1.7 2.8 0.6
25th percentile 90 80 80 70 60 55 40 70
50th percentile 99 90 90 85 75 70 50 80
75th percentile 100 99 95 95 80 80 60 93
% Scoring at the ceiling 46.1 19.7 11.6 8.4 1.6 2.0 0.0 11.4
Men
n 40 82 97 87 92 66 11 475
Mean 91.9 85.0 83.0 79.0 74.4 66.7 52.2 78.7
Standard error 2.9 2.2 1.9 2.0 1.7 2.4 5.2 0.9
25th percentile 90 80 80 70 65 60 40 70
50th percentile 100 90 90 80 80 70 50 80
75th percentile 100 98 95 90 85 80 60 95
% Scoring at the ceiling 57.5 19.5 12.4 9.2 2.2 3.0 0.0 13.3
Women
n 36 101 102 92 96 83 20 530
Mean 87.2 86.0 84.0 81.7 69.2 63.3 54.3 77.1
Standard error 3.8 1.5 1.6 1.9 1.8 2.2 3.4 0.9
25th percentile 90 80 80 72.5 60 50 50 65
50th percentile 95 90 90 90 70 60 50 80
75th percentile 100 99 95 95 80 80 65 90
% Scoring at the ceiling 33.3 19.8 10.8 7.6 1.0 1.2 0.0 9.8

Table 5   The association 
between HRQoL outcomes and 
demographic factors

95%CI 95% confidence interval, BGN Bulgarian Lev

EQ-5D-5L index EQ VAS

Coefficients 95%CI Coefficients 95%CI

Constant 0.967 (0.955, 0.978) 86.0 (83.8, 88.3)
Average monthly income per 

household member (BGN)
 401–500 0.019 (0, 0.038)
 Over 500 0.025 (0.011, 0.04)

Region—Sofia city 3.5 (0.5, 6.5)
Age group (years)
 35–44 –3.4 (–6.7, –0.03)
 45–54 –0.021 (–0.039, –0.003) –6.4 (–9.8, –2.9)
 55–64 –0.065 (–0.082, –0.047) –14.7 (–18.1, –11.3)
 65–74 –0.097 (–0.117, –0.078) –21.6 (–25.2, –17.9)
 ≥ 75 –0.180 (–0.218, –0.142) –32.5 (–39.3, –25.7)
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cited factor—education level (Australia, Germany, Hong 
Kong, Ireland, Japan) [16, 18, 20, 21, 32] was not signifi-
cant in the Bulgarian data. Our third most significant factor, 
living in the capital, is not so straightforward, even though 
it might appear so at first glance. For instance, in Ireland, 
living in an urban area has a negative influence on the qual-
ity of life [20]. Other factors that are not so straightforward 
include sex and retirement status. Being male is associated 
with the perception of a lower quality of life in China and 
Ireland [20, 31] but a higher one in Germany [16]. Moreo-
ver, being retired negatively influences HRQoL in China and 
Vietnam [29, 31] but has a positive effect in Australia [32].

Our study is the first general Bulgarian population study 
using the EQ-5D questionnaire. In 2016, Vankova et al. pub-
lished the results of a local population survey from the city of 
Burgas (a major city in south-east Bulgaria with over 400,000 
inhabitants) [37]. Both studies had similar sizes (about 1000 
respondents) but differed in the year of the survey (2018 vs 
2011), representativeness (whole country vs. one city), the 
type of EQ-5D questionnaire (five-level vs. three-level) and 
the results obtained. In general, Vankova et al. found lower 
quality of life among respondents—within EQ VAS (scores 
about 8 points lower) and within the EQ-5D descriptive sys-
tem (the percentage of ‘no problems’ answers across all five 
dimensions was 26.5%, versus 50.1% in the present study). 
In Burgas, there were also about 20% fewer respondents with 
’no problems’ answers within two dimensions—pain/discom-
fort and anxiety/depression. Analysis of the Burgas subpopu-
lation from our study (5.8%), showed similar results to the 
Vankova study for the dimensions of mobility, self-care and 
usual activities. However, for the anxiety/depression domain, 
the results for the Burgas subpopulation in our study are simi-
lar to the general population of Bulgaria. Although we may 
hypothesise that the gap in time between the two surveys (7 
years) influenced the perception of anxiety in Burgas inhabit-
ants, this would need to be tested in a separate study.

Conclusions

In summary, the Bulgarian population norms which were 
developed for the descriptive part of EQ-5D-5L and EQ 
VAS may be used as reference values. The availability of 
such normative data should encourage the use of the EQ-
5D-5L questionnaire in health-related quality-of-life studies 
in Bulgaria.
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