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Abstract

Background: The study aims to present Slovenian EQ-5D-5L population norms for different age and gender sub-
groups that can be used as reference values in future studies concerning health status. The secondary aim is to com-
pare those norms with population norms from some other countries in Europe and elsewhere.

Methods: The cross-sectional survey was conducted between November 2019 and February 2020 via online panel.
1071 adults aged 18+ were included in the survey. The general population was sampled using quota sampling in
terms of age, gender, and NUTS2 region. In the study, the EQ-5D-5L Slovenian online version was used. Descriptive
statistics was used to present health status by age groups and genders for the EQ-5D-5L descriptive system, EQ VAS
and the EQ-5D-5L index score. The latter was derived from Slovenian EQ-3D-3L tariff, transformed to five levels using
the crosswalk methodology.

Results: The mean EQ VAS score in the Slovenian population was 79.9, mean utility index was 0.808. 28.2% of the
population did not have problems on any dimension and 3.9% of the population had problems on all dimensions.
Persons residing in Western Slovenia had, on average, 0.016 higher utility score, compared to Eastern Slovenia. Effect
of gender was not significant. Age was negatively associated with both utility index and EQ VAS score. Education was
positively correlated to health status. Problems on dimensions were generally increasing with age, except for anxiety/
depression dimension, where youngest group (ages 18-29) reported more anxiety/depression compared to older
counterparts. Self-reported anxiety/depression was more pronounced in women.

Conclusions: Similarly to other countries, the health generally deteriorates with age, except for the anxiety/depres-
sion dimension where the share of respondents reporting no problems was lowest in the youngest age group. The
open question for the future remains, whether population norms from this online sample differ significantly from the
actual EQ-5D-5L health status data of the Slovenian general population.
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Background the consequences of disease and enhancing the benefits
While every one of us can casually and without insight  of good health.
into medical knowledge estimate own health at the Many valid and reliable instruments exist with the

moment, measuring health and being healthy is relative = purpose of measuring health. They can be grouped
and depends on many factors such as age, gender, educa- into generic and disease-specific instruments [1].
tion, health state a day before, the experience of disease =~ Generic instruments measure general health status via
in self and others. Still, for the last three decades, many various dimensions such as physical symptoms, func-
ways to measure health were invented, underlying reason  tion and the emotional dimensions of health. As these
being the need for data to guide efforts toward reducing  dimensions are relevant to all health states, those can
be compared across different diseases this being main
advantage of the generic questionnaires [2]. Some of
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[4], 15D instrument [5], Assessment of Quality of Life
(AQOL) [6], the Sickness Impact Profile (SIP) [7] and
the EQ-5D-5L [8].

Disease-specific instruments, on the other hand, meas-
ure quality of life for a specific disease, for which they
are designed. They are more sensitive to assess changes
within patients. However, in line with their purpose,
the results are disease-specific and cannot be compared
between populations with different diseases [9].

The EQ-5D is a generic preference-based measure
developed by the EuroQol Group [10]. It has been sug-
gested to be the one of the most commonly used pref-
erence-based measures in the world. Despite this, the
validity of the first version of EQ-5D, namely 3-level
version (EQ-5D-3L), was hampered by a ceiling effect
[11]. To avoid that limitation, EQ-5D-5L was developed
in 2009. By now it has been tested in different sam-
ples, showing strong psychometric properties [12, 13].
The new version kept its original five dimensions but
expanded the response options from 3 to 5 levels. Fur-
thermore, the response options in EQ-5D-5L changed
from previously being lower (no problems, some prob-
lems, a lot of problems) to a higher level descriptive sys-
tem (no problems, slight problems, moderate problems,
severe problems and unable/extreme problems).

Population norms enable the comparison of the citi-
zens' health status both within a society among differ-
ent subpopulations as well as between countries. When
estimating disease burden, the health status of specific
patient groups is compared to the population norms of
the general public with similar socio-demographic char-
acteristics, predominantly age and gender [14]. In the
absence of a country specific EQ-5D population norm,
norms from other countries can be used on the condition
of taking into account intercountry difference. The appli-
cation of an arbitrary dataset without adjustments might
lead to biases, and finally, to poor health policy decisions.
The scarcity of EQ-5D population norms in the Central
and East European (CEE) region is a concern from both
public health and HTA perspective [15].

The study aims to present Slovenian EQ-5D-5L popula-
tion norms for different age and gender subgroups that
can be used as reference values in future studies concern-
ing health-related quality of life. The secondary aim is to
compare those norms with population norms from some
other countries in the CEE region and elsewhere.

Methods

The following section presents data collection, sample
size, and participant recruitment for the EQ-5D-5L ques-
tionnaire, together with a short description of methods
for data analysis.
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Data collection

The data on the preferences of adults towards health
states were collected in the IMPACT HTA study, with
a goal to explore whether values for health states for
children (11-17 years of age) estimated by the general
population (age 18+) differ from values obtained from
adolescents themselves for the same health states. In this
context, standard methods to elicit preferences, namely
the DCE (discrete choice experiment) valuations for EQ-
5D-Y-3L health states in combination with TTO (time
trade-off) were applied to collect the preferences from
the respondents with the aim to develop EQ-5D-Y-3L
value set.

Besides the DCE task, each respondent reported
his/her self-reported health using EQ-5D-Y-3L and
EQ-5D-5L profiles alongside the EQ VAS rating. The
questionnaire also included some demographic and
social-economic questions. While EQ-5D-Y-3L question-
naire was positioned in front of DCE task, EQ-5D-5L
profile alongside EQ VAS rating was positioned after the
DCE task and in front of social and demographic ques-
tions. The study ran simultaneously in Germany, Spain,
and Slovenia.

The survey was conducted via a statistical survey web
application LimeSurvey. Participants from the online
panel were recruited and contacted via email by Slove-
nian market research company Valicon, the owner of
the online panel. The email contained an access link to
the online survey. Before the start of the study, the par-
ticipants needed to give informed consent within the
software. Data collection started in November 2019 and
finished in the end of February 2020.

The EQ-5D-5L Questionnaire

In the study, the EQ-5D-5L Slovenian online self-com-
plete Laptop/Desktop version was used [10]. The EQ-
5D-5L descriptive system consists of the five dimensions:
mobility (MO), self-care (SC), usual activities (UA), pain/
discomfort (PD), and anxiety/depression (AD). In each
dimension, respondents are asked to describe their cur-
rent health with one of the following five levels of sever-
ity: no problems, slight problems, moderate problems,
severe problems, and unable/extreme problems [16].
The descriptive system defines 3,125 (5°) distinct health-
states. Responses from the five above mentioned dimen-
sions can be combined in a single health state in a form
of a 5-digit number (the best state “11111” meaning no
problems at any of dimension to the worst state “55555”
meaning unable/extreme problems at all five dimen-
sions). The second part of the instrument is a 20-cm vis-
ual analog scale (EQ VAS) ranging from 0 (worst health
you can imagine) to 100 (best health you can imagine),
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which serves for estimation of individual general health
status.

Data analysis

The descriptive statistics are presented for the whole
sample as well as for the predefined age groups (18-29,
30-39, 40-49, 50-59, 60-69, 70+) and gender. EQ-
5D-5L utility index was derived from Slovenian EQ-
3D-3L tariff [17], transformed to 5L using a probability
matrix—the “crosswalk” methodology as described and
applied in Golicki et al. [18].

Data analysis was done using R [19].

Ethical approval

The research study was approved by the National
Medical Ethics Committee of Slovenia, number 0120-
154/2018/08, on 24 May 2018. The amendment to the
study was approved by the National Medical Ethics Com-
mittee of Slovenia, number 0120-154/2018/15, on Octo-
ber 16, 2019.

Results

Invitation to participate in the study was sent to 2264
adults, out of whom 763 did not respond and 430 did not
complete the survey. Overall, a total of 1071 adults aged
18+ completed the survey, 527 male and 544 female. The
general population was sampled using quota sampling
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in terms of age, gender, and NUTS2 region, as shown in
Fig. 1.

Boxes represent quotas for sub-populations, while
grey bars represent the actual sample. The quotas were
not reached in group “Females over 70 years in Eastern
Slovenia” (—17%). Some other quotas were over-repre-
sented, such as females aged 40-49 in Eastern and West-
ern Slovenia, males aged 50-59 in Eastern and Western
Slovenia and all gender and regional groups aged 60—69.
Participants in the online survey were more educated
compared to general population (Primary—10%, Second-
ary 55.8%, Tertiary—33.4%). Their mean EQ VAS score
was 79.9, mean utility 0.808. Sample statistics are pre-
sented in Table 1.

Overall, 26.9% of population has at least slight prob-
lems with walking about (mobility), 7.4% has at least
slight problems with washing and dressing themselves
(self-care), 21.9% has at least slight problems doing their
usual activities, 58.1% have at least some pain, and 38.9%
are at least slightly anxious or depressed. A full descrip-
tion of problems by health dimensions is presented in
Table 2 (breakdown by gender and age groups in the
appendices).

28.2% of the population does not have problems on
any dimension and 3.9% of the population had prob-
lems on all dimensions. Differences in EQ-5D-5L index,
EQ VAS scores and severity of anxiety) with respect to
demographic characteristics were explained with general
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Fig. 1 Sample quotas. Source: Author’s own calculations
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Table 1 Descriptive statistics. Source: Authors’ own
calculations
Variable Values Frequency/stats Graph
Gender Female 527 (49.2%)
Male 544 (50.8%)
Education Primary 27 (2.5%)
Secondary 356 (33.3%)
Tertiary 685 (64.1%)
Age group  18-29 153 (14.3%)
30-39 172 (16.1%)
40-49 194 (18.1%)
50-59 193 (18.0%)
60-69 182 (17.0%)
70+ 177 (16.5%)
EQVAS Mean (sd): 79.9 (15.8)
min < med < max:
0.0<83.0<100.0
IQR (CV):19(0.2)
Utility index Mean (sd): 0.808 (0.160)

min < med < max:
0.243<0.836<1.000
IQRIQR (CV):0.331 (0.198)

multivariate regression models. Severity of anxiety is
treated as numerical variable ranging from 2 to 5 (slight
anxiety/depression to extreme anxiety/depression).
Results are presented in Table 3.

Persons residing in Western Slovenia had, on average,
0.016 higher utility score, compared to Eastern Slovenia,
ceteris paribus, whereas location was not correlated with
VAS score. Effect of gender was not significant. Age was
negatively associated with both utility index and VAS
score. Both indicators decreased with age, from 81.8 (age
group 18-29) to 74.7 (age group 70+) or 0.84 to 0.756
measured by utility index. Persons aged over 50 reported,
on average, a lower score. Age group 70+ had 0.086
lower utility index, and 7.2 lower rating on VAS, com-
pared to the youngest group (18—29) (Table 4). Moreover,
education was positively correlated to both EQ-5D-5L
index and EQ VAS. Persons with higher than primary
education had higher quality of life measured both with
utility index and VAS.

Problems on dimensions are generally increasing with
age, except for AD dimension (see Fig. 2), where the
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trend is reversed. The youngest part of the adult popu-
lation (ages 18-29) reported more AD compared to
older counterparts. Surprisingly, younger people report
more “moderate AD” compared to other age groups (see
Table 2 and Fig. 2). Self-reported AD is more pronounced
in women. 33% of women and 25% of men report slight
AD, while 9% of women and 18% of men aged 18 to 29
report moderate AD. Older generations report moderate
AD in 6 to 8% (see Figs. 4, 5, 6). Findings were addition-
ally confirmed with a regression model, where dependent
variable was severity level of AD (see Table 2).

The most rapid and significant decrease of “no prob-
lems” is visible in the MO dimension, where with age
people move from “no problems” to mainly “slight prob-
lems” in walking, and “moderate problems” to some
extent. Slight PD is reported in 44% of the general pop-
ulation and is increasing with age. The younger popula-
tion reported slight PD in 42%, and moderate PD in 3%,
while people aged over 70 reports slight PD in 49% and
moderate PD in 18% of the cases. There is a peak in PD
dimension in the age group 40-49 with 51% of popula-
tion reporting no problems in comparison to 47% in age
group 30-39. Looking at the increase in men and women
separately, it is fully a consequence of higher percentage
of women aged 40-49 reporting no problems with PD
(55% in comparison to 45% reporting no problems in age
group 30-39). Similarly, a peak in respondents report-
ing no problems can be observed in UA dimension in age
group 30-39 (Figs. 4, 5, 6). This increase is largely driven
by men: 88% of men aged 30-39 report no problems in
comparison to 78% of men aged 20-29. The increase
in the same age group on UA dimension is observed is
women as well (81% vs 84%).

In order to put reported problems in a broader context,
a quick literature review was performed and accessible
population norms reports from the following countries
were looked at: China (urban areas) [20], Germany [21],
Indonesia [22], Italy [23], South Korea [13] Poland [2],
Quebec [24], Spain [25], Thailand [26], Trinidad and
Tobago [27], Uruguay [28] and Vietnam [29].

Slovenian self-reported problems on health dimen-
sions rank relatively high compared to other countries,
as Slovenia ranks among top 4 countries on all dimen-
sions. Correlation-wise, Slovenian values are most
similar to Thailand, Quebec and Poland. In all selected
countries and Slovenia, the prevalence of the problems
is the lowest in self-care dimension: no problems are
reported in at least 90.0% of population up to 98.92%.
The dimension with the highest prevalence of prob-
lems is pain/disability in most of the countries, includ-
ing Slovenia (with the exception of Indonesia where the
highest share of reported problems is in AD dimension
and Vietnam in UA dimension) (Fig. 3). With regards to
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Table 2 Percentages of population with various levels of problems across EQ-5D dimensions. Source: Authors’ own
calculations

Variable Stats/values Frequency Graph
Mobility (MO) 1. No problems 783 (73.1%)
2. Slight problems 209 (19.5%)
3. Moderate 63 (5.9%)
4. Severe problems 16 (1.5%)
5. Unable 0 (0%)
Self-care (SC) 1. No problems 992 (92.6%)
2. Slight problems 60 (5.6%)
3. Moderate 16 (1.5%)
4. Severe problems 3(0.3%)
5. Unable 0 (0%)
Usual Activities (UA) 1. No problems 836 (78.1%)
2. Slight problems 77 (16.5%)
3. Moderate problems 44 (4.1%)
4. Severe problems 13 (1.2%)
5.Unable 1(0.1%)
Pain Discomfort (PD) 1.No pain 449 (41.9%)
2. Slight pain 474 (44.3%)
3. Moderate pain 124( 6%)
4. Severe pain 24 (2.2%)
5. Extreme pain 0 (0%)
Anxiety Depression (AD) 1. Not anxious 663 (61.9%)
2. Slightly anxious 310 (28.9%)
3. Moderately anxious 75 (7.0%)
4. Severely anxious 15 (1.4%)
5. Extremely anxious 8 (0.8%)
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Table 3 HRQoL differences by demographic
characteristics. Source: Author’s own calculations

Dependent variable

Utility index EQ VAS score Severity

of Anxiety®
Slovenia—West 0.016* 0.58 —0.018
(0.009) (0.96) (0.063)
Gender—Male 0.005 —1.06 0.137**
(0.010) (0.96) (0.064)
Age 30-39 0.003 0.77 —0.287***
(0.017) (1.74) (0.105)
Age 40-49 0.007 0.54 —0.393%**
(0.017) (1.69) (0.104)
Age 50-59 —0.040%* —0388 —0.376%**
(0.017) (1.69) (0.104)
Age 60-69 —0.072%** —3.96** —0.200*
(0.017) (1.72) (0.108)
Age 70+ —0.086*** —7.13%** —0.199*
(0.017) (1.73) (0.107)
Secondary educa-  0.073** 6.23** 0.084
tion (0.031) (3.13) (0.209)
Tertiary education ~ 0.102*** 6.72%* 0.019
(0.030) (3.07) (0.206)
Constant 0.740%** 75.58%*% 2459%%%
(0.034) (3.38) (0.221)
Observations 1,068° 1,068° 406
R’ 0.072 0.038 0.062
Adjusted R? 0.064 0.030 0.040
Residual St.e. 0.155 15.573 0.627 (df =396)
(df=1058)
F Statistic (df=9; 9.114%** 4.630%** 2.885%** (df=9; 396)
1058)

*p <0.1; **p < 0.05; ***p < 0.01

2 At least slight depression, standard errors in brackets, ®3 observations omitted
due to missing education

AD problems in younger generation, the results across
the countries differ a lot. While in some countries the
share of youngest reporting problems in AD dimension
is low (e.g. Vietnam 13.9%, Spain 6.4%), the shares in
some other countries are much higher (e.g. 34.5% for
male and 37.2% for female in China, 40.1% in Indonesia
and 40.3% for female in Italy), although they still do not
reach the level in Slovenia, where 52% of the youngest
age group report having problems with AD dimension
(56% female and 48% male). In Slovenia the percent-
age of those reporting problems in AD is generally
decreasing with age, up to the age of 40, and is lower
in all age groups than in the youngest: similar situation
is seen in China, Indonesia and for female in Italy. In
comparison to Poland as the only other country in the
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same geographical area, such trend is not noticed and
problems with AD dimension decrease with age [2, 13,
20-29] (Figs. 4, 5, 6).

Discussion

The Slovenian EQ-5D-5L population norms were esti-
mated on a quota sample of Slovenian adults aged 18+.
The sample is highly representative of age, gender as well
as NUTS-2 level regions in Slovenia. Size as well as rep-
resentativeness and reliability of the sample surely are
among the strengths of the study. The study took place
simultaneously in three countries using a coherent design
and same set-up. The questionnaire used is the official
EQ-5D-5L version of the EQ-5D questionnaire, approved
by EuroQol office.

Among the weaknesses that need to be presented is
first of all the fact, that study lacks representativeness in
terms of education which was not included as a sampling
quota criterion. Higher education of the respondents in
comparison to general population, alongside other vari-
ables which were not included as a sampling quota cri-
terion, may result in different preferences towards health
states. Additionally, the study was conducted online.
During the data collection process, youngest and oldest
age groups were most difficult to reach and recruit. For
the elderly age groups the difficulties could be ascribed to
less computer skills in these age groups. As the question-
naire was formatted for use on desktop/laptop, but not
for use on mobile phones, this could be one of the rea-
sons for harder recruitment process among the young-
est groups of participants. Furthermore, the respondents
were asked to participate in a valuation study using DCE,
which is a challenging task and could introduce a selec-
tion bias in terms of willingness to participate. However,
a large majority of the participants who did not complete
the study once started were reportedly using mobile
phone which made it impossible for them to finish the
study. It can be concluded, therefore, that the difficulty of
the task itself did not impact the sample to a large extent.
Lastly, the valuation exercise in a health state valuation
study may influence respondents’ thoughts about their
own health and alter the results of a self-reported health
questionnaire. As EQ-5D-5L profile and EQ VAS task
were positioned after the valuation task within the online
survey, this might have influence the results. In the study,
EQ VAS and EQ-5D-5L utility index values were esti-
mated for the general Slovenian population. To estimate
the latter, Slovenian interim value set, based on the cross-
walk methodology was used. Directly measured and esti-
mated Slovenian value set would be preferred, however,
the study of eliciting preferences of general population
towards EQ-5D-5L health states has not been conducted
yet.
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Similarly to other countries [2, 13, 20-29], the health
generally decreases with age. The surprising exception
in Slovenian data is the AD dimension where the share
of respondents reporting no problems was lowest in the
youngest age group and was increasing by age until the
age of 40, after which it remained stable. Same phenome-
non can be observed in China, Indonesia and for women
in Italy. It is difficult to reason why youngest in these
countries would report problems with AD in such high
shares. However, this is an important feature to consider
in other countries in the region without own population
norms.

The health state on this same dimension was worse for
women. The number of reported limitations by women
on AD dimension was confirmed also in Poland and
China (alongside PD) [2, 20] in South Korea (alongside
with PD and MO) [13] or in Italy (alongside PD, MO
and UA) [23]. A 10 percentage point increase in women
reporting no problems with PD in age group of 40-49
indicates that women in this age group have less prob-
lems on this dimension than expected. A further research
could explain the underlying reasons. An increase in
respondents reporting no problems in UA dimension
in age group 30-39 in comparison to 20-29 could be
ascribed to low percentage of population reporting no
problems in UA dimension among the youngest. In other
countries, the percentages of youngest reporting no
problems with UA are higher (96.5% in Poland, 88.54% in
Indonesia, 98.4% in Spain, 96.0% and 91.2% for men and
women in Italy and 96.4% and 96.2% for men and women

in China) compared to Slovenia (79% total, 78% men
and 81% women) [2, 13, 20-29] (Figs. 4, 5, 6). Again, the
explanation as of why such a high percentage of youngest
in Slovenia would report problems with usual activities,
is unclear and further research is needed to explore the
issue.

There are many ways for the potential use of the results
in health care policy. The clinicians can use the popula-
tion norms reference to compare the information on
health state of patients with the health state of general
population within same gender and age groups [30]. The
data can also be used for the assessment of health of the
Slovenian population as well as to conduct cross-country
or cross-regional comparisons. Other stakeholders, such
as health economists, can use population norms in the
adaptation of health economic models to Slovenia.

Future studies in Slovenia include EQ-5D-5L valua-
tion study based on a direct valuations for adults as well
as estimation of EQ-5D-Y-3L value set. Further research
into AD dimension is needed. Also, it is necessary to
ascertain in the future studies whether population norms
from this online sample differ significantly from the
actual EQ-5D-5L health status data of the Slovenian gen-
eral population—in such endeavors this sample can serve
as a valuable source of reference scores.

Conclusions

The study presents EQ-5D-5L population norms for Slo-
venia. The presented norms should encouraged clini-
cians, economists and policy makers in Slovenia to use
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this instrument in combination with disease-specific
instruments on a wider scale. Further research into more
representative population is warranted.
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Appendix 4
See Table 4.
Table 4 Health related quality of life by age group and gender
Gender Measure Age group
18-29 30-39 40-49 50-59 60-69 70+ Total
Female VAS 83 79.6 84.6 83 77.3 74.8 80.3
Utility 0.844 0.838 0.861 0.805 0.745 0.745 0.804
Male VAS 80.8 85.3 79.5 78.8 783 74.6 79.6
Utility 0.836 0.854 0.827 0.791 0.792 0.768 0.811
Total VAS 81.8 82.6 82.1 80.7 77.8 74.7 79.9
Utility 0.84 0.846 0.845 0.797 0.768 0.756 0.808
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