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Abstract

Objectives This study aimed to develop population norms for three preference-accompanied measures [EQ-5D-5L, Patient-
Reported Outcomes Measurement Information System (PROMIS)-preference scoring system (PROPr) and Short-Form
Six-Dimension (SF-6D)] in Hungary.

Methods In November 2020, an online cross-sectional survey was conducted among a representative sample of the Hungar-
ian adult general population (n = 1631). Respondents completed the Hungarian versions of the EQ-5D-5L, PROMIS-29+2
version 2.1 and 36-item Short Form Survey version 1 (SF-36v1). The association of utilities with sociodemographic and
health-related characteristics of respondents was analysed using multivariate regressions.

Results The proportion of respondents reporting problems ranged from 8 to 44% (self-care to pain/discomfort) on the EQ-
5D-5L, 39-94% (physical function to sleep) on PROPr and 38-87% (role limitations to vitality) on the SF-6D. Problems
related to physical function, self-care, usual activities/role limitations and pain increased with age, while mental health
problems decreased in all three measures. In almost all corresponding domains, respondents indicated the fewest problems
on the EQ-5D-5L and the most problems on the SF-6D. The mean EQ-5D-5L, PROPr and SF-6D utilities were 0.900, 0.535
and 0.755, respectively. Female gender (PROPr, SF-6D), a lower level of education (EQ-5D-5L, PROPr), being unemployed
or a disability pensioner (EQ-5D-5L), being underweight or obese (SF-6D), lack of physical exercise (all) and polypharmacy
(all) were associated with significantly lower utilities. PROPr yielded the lowest and EQ-5D-5L the highest mean utilities
in 28 of 30 chronic health conditions.

Conclusions This study presents the first set of Hungarian population norms for the EQ-5D-5L, PROPr and SF-6D. Our
findings can serve as reference values in clinical trials and observational studies and contribute to the monitoring of popula-
tion health and the assessment of disease burden in Hungary.

1 Introduction

Generic preference-accompanied measures (PAMs) are
commonly used in health technology assessments of new
therapies and interventions. These instruments cover gen-
eral aspects of health, such as physical functioning, mental
functioning and pain, making them applicable across a broad
range of health conditions [1]. PAMs consist of a descriptive
system and preference weights (i.e. a value set), typically
derived from societal preferences, that enable the assignment
of health utilities to all possible health states described by
the instrument [2]. These utilities allow for the estimation
of quality-adjusted life-years (QALYSs), a metric frequently
used in cost—utility analysis [3]. Examples of such measures
include the EQ-5D, Assessment of Quality of Life (AQoL),
Short-Form 6-Dimension (SF-6D), Health Utilities Index
(HUI) and 15D [4].

Extended author information available on the last page of the article

The most frequently used PAM at the international
level is the EQ-5D [5, 6]. The EQ-5D originally had three
response levels per domain (EQ-5D-3L) [7], which was
later expanded to five response levels (EQ-5D-5L) [8], sub-
stantially improving its measurement properties [9]. The
EQ-5D-5L is endorsed by pharmacoeconomic guidelines
in many countries [5], including Hungary [10], and is the
preferred PAM in 15 guidelines [5]. Over the past decades,
more than 30 countries developed their own country-spe-
cific EQ-5D-5L value set [11]. The validity, reliability and
responsiveness of the EQ-5D-5L have been demonstrated in
numerous acute and chronic health conditions and multiple
populations [12].

Another widely adopted PAM is SF-6D, derived from the
36-item Short-Form (SF-36) or the 12-item Short-Form (SF-
12), designed to estimate utilities by capturing six domains
of health [13, 14]. Several countries list the SF-6D as an
applicable measure in their health technology assessment
guidelines, alongside other options [5]. So far, 12 countries
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Key Points for Decision Makers

This study developed population norms for EQ-5D-5L,
the PROMIS-preference scoring system (PROPr) and
SF-6D in Hungary. Given the differences in item content,
type of response scale and recall period among these
measures, understanding the extent of their variations in
describing the population’s health status is crucial.

Generally, the most problems were reported on the
SE-6D, followed by PROPr and the EQ-5D-5L. Prob-
lems related to physical functioning, self-care, usual
activities/role limitations and pain increased with age,
while mental health problems decreased in all three
measures. Age, gender, education, employment, income,
physical activity, medication use, body mass index, and
having chronic conditions were found to be associated
with utilities, depending on the instrument.

This study is the first to present PROPr population norms
in any country, while simultaneously offering population
norms for EQ-5D-5L, PROPr, and SF-6D.

have established SF-6D value sets [15]. Similar to the EQ-
5D-5L, it has demonstrated strong psychometric perfor-
mance across multiple health conditions [16—18].

Recently, the Patient-Reported Outcomes Measurement
Information System (PROMIS) adult generic profile meas-
ures have been receiving increasing attention [19]. Devel-
oped using advanced psychometric methods (item response
theory) in the USA [20], PROMIS is based on item banks
covering more than 100 different health areas [21]. Among
the three PROMIS profiles for adults (PROMIS-57, -43 and
-29), PROMIS-29 is the most widely used [19]. When com-
plemented with two additional items relating to cognitive
function (PROMIS-29+2), it is suitable for measuring health
utilities using its value set, the PROMIS-preference scoring
system (PROPr) [22]. Currently, only one country-specific
value set is available for the PROPr [22]. The measurement
properties of PROMIS-29, PROMIS-29+2 and PROPr have
been tested in various settings [23-29].

The interpretation of generic PAM results may involve
comparisons with reference values from the general popu-
lation, known as population norms. These norms play an
important role in the measurement of disease burden by
providing age- and gender-specific reference values of the
general population to which patients’ health status can be
compared. Additionally, they can be used to assess the
population’s unmet needs and to identify changes in gen-
eral health status over time and across countries. Currently,
Hungarian population norms exist for utility values of the
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EQ-5D-3L [30] and 15D generic PAMs [31], as well as
for summary scores or T-scores of the SF-36 [32] and two
PROMIS generic health status measures (PROMIS-29+2
and PROMIS Global Health) [27, 33]. The EQ-5D-5L has
population reference values established in more than 30
countries [34]. SF-6D also has several population norms,
however, considerably fewer than those of EQ-5D-5L. To the
best of our knowledge, no studies have established PROPr
population norms thus far.

The EQ-5D-5L, PROPr and SF-6D share multiple
domains covering similar constructs of health (e.g. physi-
cal function, pain/discomfort). However, each PAM was
developed using different approaches and varies across
several characteristics, such as item content, wording, num-
ber of items per domain, response levels per item, type of
response scale, and recall period. Consequently, it is impor-
tant to understand the extent to which these measures differ
in describing the population’s health status. Additionally,
presenting population norms for multiple questionnaires
from a common sample is rare [35-37], making it a unique
opportunity for a comprehensive comparison. Although
the Hungarian versions of EQ-5D-5L, PROPr and SF-6D
showed good validity [26, 27, 38—47], their population
norms have not yet been developed. This study therefore
primarily aims to develop general population reference val-
ues for the EQ-5D-5L, PROPr and SF-6D based on a large
sample of the adult general population in Hungary. We also
compare the populations’ health status on the three instru-
ments and explore their associations with sociodemographic
and health-related variables.

2 Methods
2.1 Study Design

A cross-sectional online survey was administered involving
the Hungarian adult general population aiming for a sample
size of 1700 [26, 27, 33, 48]. Participants were recruited by
a panel company in November 2020 and received survey
points upon completing the questionnaire which could be
redeemed for rewards. ‘Soft’ quotas were set to obtain a
broadly representative sample of the Hungarian population
in terms of age, gender, education, place of residence and
geographical region [49]. The Research Ethics Committee
of the Corvinus University of Budapest granted permission
to conduct the survey (no. KRH/343/2020).

2.2 Survey Content and Outcome Measures
Respondents completed the Hungarian versions of EQ-

5D-5L, PROMIS-29+2 v2.1 and SF-36vl1 in a fixed order.
The main characteristics of the descriptive systems and
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value sets of these PAMs are described in Online Resource
1. Sociodemographic (age, gender, education, place of resi-
dence, geographical region, employment, marital status and
income) and health-related information (height, weight, self-
perceived health, providing informal caregiving, exercising,
smoking, alcohol consumption, prescription or over-the-
counter medication use and the history of physician-diag-
nosed chronic conditions) were also collected. The respond-
ents’ chronic health conditions were recorded in two steps.
Firstly, respondents were asked to indicate any experienced
chronic health conditions or chronic consequences of acute
conditions in the last 12 months; then they were required
to mark those that had been diagnosed by a physician. The
list of health conditions was compiled on the basis of the
European Health Interview Survey (EHIS) with the addition
of some other conditions common in the general popula-
tion [50]. Respondents were asked to estimate the amount
of time they spend on sports or physical work each week in
hours and minutes. The survey also included a question on
the number of medications regularly taken. There were no
missing data, as answering all questions was mandatory in
the survey.

2.2.1 EQ-5D-5L

EQ-5D-5L is a generic PAM, consisting of a descriptive
system and a visual analogue scale (EQ VAS) with end-
points of O (the worst health you can imagine) and 100 (the
best health you can imagine) [7, 8]. The descriptive sys-
tem has five domains of health (mobility, self-care, usual
activities, pain/discomfort and anxiety/depression), each
consisting of one item with five response levels on a sever-
ity scale (“no problems” to “unable to/extreme problems”),
thereby describing a total of 3125 unique health profiles [8].
The measure asks respondents to recall their current health
(“your health today”). In the present study, the Hungarian
value set was used to compute utilities that had been devel-
oped using composite time trade-off method [51]. Utilities
range from —0.848 to 1 (full health), where negative values
represent health states considered being worse than dead.

2.2.2 PROPr

The PROMIS-preference scoring system (PROPr) is a
generic PAM based on the PROMIS framework. In our sur-
vey, participants completed the PROMIS-29+2 v2.1, which
is an extended version of the PROMIS-29 adult profile
measure [52]. The PROMIS-29 descriptive system covers
seven health domains, each consisting of four items with
five response levels [physical function, anxiety, depression,
fatigue, sleep disturbance, ability to participate in social
roles and activities (hereafter social roles) and pain inter-
ference] and a 0—10 pain intensity numeric rating scale.

Additionally, PROMIS-29+2 comprises an eighth cogni-
tive function domain (Cognitive Function—Abilities v2.0),
which involves two items. Response levels of each item
vary across severity (“not at all” to “very much”), frequency
(“never” to “always”), interference with functioning (“not
at all” to “very much”), global rating (“very good” to “very
poor”) and capability (“without difficulty” to “unable to”)
format scales. Respondents are mostly asked to recall their
health over 7 days, whereas the recall period is unspecified
for physical function and social roles. Combining responses
on seven PROMIS-29+2 health domains (all but anxiety)
allows the calculation of PROPr utilities, defining a total of
217,238,121 unique health profiles [22]. In this study, the
US PROPr value set was used (the only currently available
PROPr value set), which had been developed in the US using
the standard gamble method. Utilities range from — 0.022
to 0.954.

2.2.3 SF-6D

In this study, the Short-Form 6-Dimension (SF-6D) dimen-
sion scores and utilities were derived from the eight-dimen-
sional SF-36v1 generic health status measure [13, 14]. The
SF-6D combines 11 items of six SF-36 domains (physical
functioning, role limitation, social functioning, pain, mental
health and vitality). Thus, SF-6D comprises six domains,
each represented by one item. These items have four to six
response levels measuring severity (‘“no limitations” to “a
lot of limitations™), frequency (“all of the time” to “none of
the time”) or interference with functioning (e.g. “no pain”
to “pain that interferes with one’s normal work extremely”).
This descriptive system results in a total of 18,000 unique
health profiles. Respondents recall their health over a 4-week
period, except for the physical functioning domain, which
asks about their current health (“now”). In the absence of
a Hungarian value set, we used the SF-6D value set of the
UK, developed using a standard gamble method [14]. The
theoretical range of utilities is 0.301-1.

2.3 Statistical Analysis

Before the statistical analysis, data quality was assessed by
the research team. Some inconsistencies were observed,
indicating that certain EQ-5D-5L responses were inadvert-
ently recorded as level 5 responses, which can be attributed
to an error in the online survey interface. The research team
attentively examined each level 5 response and compared
them with other information provided by the respondents
(e.g. self-reported health on other measures, health informa-
tion and physician-diagnosed chronic health conditions). As
a result, a total of 69 participants were excluded from the
sample. Detailed information on the exclusion process can
be found elsewhere [26].
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Age was categorised into seven groups: 18-24, 25-34,
35-44, 45-54, 55-64, 65-74 and 75+ years [53]. Data on
sports and physical work was dichotomized using a cut-off
value of 150 min of weekly physical activity, based on the
recommendation of the World Health Organization [54].
Responses on medication use were recoded into two catego-
ries: 1-4 types and 5 or more types per day (i.e. polyphar-
macy) [55]. Respondents were asked about their height and
weight, on the basis of which their body mass index (BMI)
was calculated, and they were grouped into four categories:
< 18.5 kg/m? (underweight), 18.5-24.9 kg/m? (normal),
25-29.9 kg/m? (overweight) and > 30 kg/m? (obese) [56].

All analyses were performed for the EQ-5D-5L, SF-6D
and PROPr descriptive systems and the EQ VAS. Descrip-
tive characteristics of the sample were computed. The
relative frequency of responses to each domain of each
questionnaire was calculated for the entire sample and then
determined according to gender and age groups. Notably,
for PROMIS-29+2, T-scores were not calculated; these are
presented for each domain in a previous publication [27].
For all three measures, responses to each domain were
dichotomized (“no problems” or “any problems”). Cor-
responding health domains were directly compared across
the three measures (e.g. EQ-5D-5L mobility, PROPr phys-
ical function and SF-6D physical functioning). Pearson’s
z° test was used to analyse the differences in the relative
frequency of respondents with any problems among the
corresponding domains of the three measures. The same
test was employed to assess the differences between the
responses of males and females, as well as across age
groups within each domain of each measure. For each age
group, the proportion of respondents in the best possible
health state (i.e. no problems in any domain) was com-
puted for all three instruments and the EQ VAS. For the
latter, the maximum score of 100 represented the best pos-
sible health. This was also separately computed for males
and females. Mean level scores (LS) were computed for
each domain of each measure by transforming response
levels to a 0—100 scale (e.g. EQ-5D-5L: level 1 = 0, level
2 = 25, level 3 = 50, level 4 = 75 and level 5 = 100),
where a higher score denotes a worse health status [57].
Student’s ¢-test (two subgroups) or analysis of variance
(three or more subgroups) was applied to test the differ-
ences between subgroup means.

Mean utilities and their 95% confidence intervals (CI)
were estimated for the three instruments and EQ VAS in
the total sample, on the basis of the sociodemographic
characteristics and 30 chronic health condition groups
reported by the respondents (e.g. hypertension, diabetes,
musculoskeletal diseases, anxiety and depression). The
differences between the mean utilities of these subgroups
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were examined with Student’s z-test or analysis of vari-
ance, where applicable.

Associations of sociodemographic and health-related
characteristics of respondents with EQ VAS scores and
EQ-5D-5L, PROPr and SF-6D utilities were explored with
multivariate linear regression models. Heteroskedasticity
was evaluated by the Breusch—Pagan test and corrected
using robust standard errors. The models included soci-
odemographic and health-related characteristics with a
sample size of at least 30 cases per subgroup, as independ-
ent variables. All independent variables were categorical.

All statistical analyses were carried out using R Statis-
tical Software (version 4.3.0; R Foundation for Statisti-
cal Computing, Vienna, Austria). All statistics were two-
sided, and the significance level was set at 0.05.

3 Results
3.1 Characteristics of the Study Population

The sociodemographic and health-related characteristics
of the study sample are presented in Tables 1 and 2. The
composition of the sample (n = 1631) closely approxi-
mated that of the Hungarian population regarding age,
gender, education, employment, marital status, place of
residence and geographical region. Nonetheless, there
were small deviations; participants with secondary educa-
tion or those aged 75 years or over were somewhat under-
represented, while those with a college/university degree
were slightly overrepresented. More than two-thirds of
the sample (67.4%) self-reported having a physician-
diagnosed chronic health condition.

3.2 Reported Health Problems by Domains

The distribution of the responses on the domains of each
measure is presented in Online Resources 2-10, first
for the total sample, and then separately for males and
females.

Generally, the most commonly reported problem was
pain/discomfort on the EQ-5D-5L (43.8%), sleep distur-
bance on the PROPr (93.8%) and vitality on the SF-6D
(87.1%; Fig. 1). In contrast, respondents experienced the
fewest problems in EQ-5D-5L self-care (7.5%), PROPr
physical functioning (39.1%) and SF-6D role limitations
(37.8%).

With advancing age groups, problems tended to
increase significantly in physical function, self-care,
usual activities/role limitations and pain/discomfort for
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all measures (Fig. 2). For mental health domains in all
measures, problems significantly decreased with age. No
clear trend could be detected for SF-6D vitality, but at
the same time, the difference between the age groups was
statistically significant. Problems tended to decrease sig-
nificantly for PROPr fatigue, and then suddenly rose in
the oldest age group. PROPr cognitive function showed
a significant U-shaped curve. No significant difference
was observed for the PROPr sleep disturbance domain.
For the social functioning/roles domains, after the 35-44-
years age group, problems significantly increased for the
PROPr, while problems tended to decrease with age for
the SF-6D.

Concerning the corresponding health domains, a
noticeable trend was observed, with respondents indicat-
ing the most problems on the SF-6D, followed by PROPr,
and the fewest problems on the EQ-5D-5L. The most
problems in physical function were reported on SF-6D
(57.1%), whereas 39.1% of the respondents marked any
problems on PROPr and 29.6% on EQ-5D-5L. In usual
activities/role limitations, more participants had problems
on SF-6D (37.8%) compared to EQ-5D-5L (21.2%). Par-
ticipants reported the most problems with pain/discom-
fort on SF-6D (66.1%), followed by PROPr (49.2%) and
EQ-5D-5L (43.8%). The same order was observed in the
area of mental health: almost three-quarters of respond-
ents experienced mental health problems on the SF-6D
(74.6%), while this was true for 55.9% on the PROPr and
33.9% on the EQ-5D-5L. As for fatigue/vitality, more
problems occurred on the SF-6D (87.1%) than on the
PROPr (74.7%). The only exception was social function-
ing/roles, where 61.1% of participants reported problems
on PROPr, whereas only 41.8% on the SF-6D. Concerning
other unique domains specific to each instrument, 7.5%
reported any problems on EQ-5D-5L self-care, 93.8%
on PROPr sleep disturbance and 63.5% on PROPr cogni-
tive function. Out of a total of 18 domains of the three
instruments, women had more problems than males in 16
domains (except for EQ-5D-5L mobility and self-care), 13
of which were statistically significant (Fig. 1).

Mean LS data are presented in Online Resources 11-12.
When considering the corresponding domains, the trends
were almost identical to those observed when comparing
the proportion of problems across domains. Participants had
significantly higher mean LS on SF-6D domains, followed
by PROPr and EQ-5D-5L. Physical function was an excep-
tion, where SF-6D had the highest and PROPr the lowest
mean LS. As for genders, in those domains, whereas females
reported more problems, they also had a significantly higher
mean LS.

3.3 Respondents Reporting the Best Possible
Health

A total of 40.2% of the respondents had the best possible
health on the EQ-5D-5L, 2.3% on the PROPr and 5.5% on
the SF-6D. In the total sample, the proportion of respondents
reporting the best possible health state slightly increased
with the EQ-5D-5L between 18 and 44 years and started to
decline steeply from the 45-54 age group (45.2%) onwards,
having the lowest value in the 75+-year age group (20.0%;
Fig. 3). In the case of SF-6D and EQ VAS, the propor-
tion of respondents indicating the best possible health
declined as age progressed, starting from 13.5% and 8.5%
in the 18-24-year-old age group and decreasing to 1.8%
and 3.9%, respectively. No substantial difference could be
found between age groups in the proportion of respondents
with the best possible health on PROPr, with 1.4% of the
18-24-year-old and 3.6% of the 75-year-old age group hav-
ing the best possible health. Similar trends were observed
when the results were stratified according to gender.

3.4 Mean EQ VAS Scores and EQ-5D-5L, PROPr
and SF-6D Utilities by Sociodemographic
and Health-Related Characteristics

The mean EQ VAS score was 77.81 (95% CI 76.87-78.75)
in the total sample, and the mean utility was 0.900
(95% CI 0.891-0.908) with the EQ-5D-5L, 0.535 (95%
CI 0.523-0.547) with the PROPr and 0.755 (95% CI
0.748-0.762) with the SF-6D (Table 1). Males had signifi-
cantly higher utilities with EQ-5D-5L, PROPr and SF-6D,
while the difference between genders was insignificant with
EQ VAS. In contrast, the difference between age groups
was significant with EQ VAS and EQ-5D-5L, with older
respondents having lower utilities, whereas no difference
could be detected with PROPr and SF-6D. Values in age
groups ranged between 71.87 (75+ years) and 81.23 (18-24
years) for the EQ VAS, 0.854 (75+ years) and 0.936 (18-24
years) for the EQ-5D-5L, 0.496 (75+ years) and 0.553
(65-74 years) for the PROPr and 0.727 (75+ years) and
0.770 (45-54 years) for the SF-6D. On average, females had
lower mean utilities in all age groups using all measures. The
difference between genders was statistically significant for
none of the age groups on EQ VAS, the 18-24-, 35-44- and
45-54-year-old age groups on EQ-5D-5L, for all but two age
groups on PROPr (18-24- and 35—44-year-olds) and on the
SF-6D (18-24-year-old and 75+-year-old groups).

Having a higher level of education (all instruments), hav-
ing a higher per capita net monthly income in their house-
hold (all), being married or widowed or being in a domes-
tic partnership (PROPr), being a student, being employed
(all), being a homemaker/housewife (EQ VAS, EQ-5D-5L
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Fig. 1 Proportion of respond-
ents reporting problems

in health domains of three
preference-accompanied meas-
ures by gender. Pearson’s y” test
was performed where a health
domain was covered by more
than one instrument. All corre-
sponding domain groups where
there was a significant differ-
ence between the relative fre-
quency of the domain responses
(p < 0.05) are marked with a.
Pearson’s * test was performed
to assess the difference between
genders in each health domain
of all three instruments. All
domains where there was a
significant difference between
the female and male subsample
(p < 0.05) are marked with b.
PROPr, Patient-Reported Out-
comes Measurement Informa-
tion System-preference scoring
system; SF-6D, Short-Form
6-Dimension

PHYSICAL FUNCTION®
EQ-5D-5L Mobility

PROPr Physical functioning®
SF-6D Physical functioning
SELF-CARE

EQ-5D-5L Self-care

USUAL ACTIVITIES/ROLE LIMITATIONS?
EQ-5D-5L Usual activities
SF-6D Role limitations®
PAIN/DISCOMFORT*®
EQ-5D-5L Pain/discomfort®
PROPr Pain interference”
SF-6D Pain®

MENTAL HEALTH?

EQ-5D-5L Anxiety/depression®
PROPr Depression®

SF-6D Mental health®
FATIGUE/VITALITY®

PROPr Fatigue®

SF-6D Vitality®

SLEEP

PROPr Sleep disturbance”
COGNITIVE FUNCTION
PROPr Cognitive function
SOCIAL FUNCTIONING/ROLES?
PROPr Social roles®

SF-6D Social functioning®

figures for EQ VAS score, PROPr and EQ-5D-5L utilities
were 9, 9 and 4, respectively. Musculoskeletal diseases and
mental health conditions other than anxiety and depression
were the only two chronic health conditions significantly
associated with lower values on all measures. Hyperlipidae-
mia, cancer (including leukaemia and lymphoma), headache,
anxiety and depression were associated with lower values on
three out of four measures. Other mental health conditions
had the largest impact on the EQ VAS scores and EQ-5D-5L
utilities (beta = — 9.657 and — 0.104), cancer (including
leukaemia and lymphoma) on the PROPr utilities (beta =
— 0.105) and musculoskeletal diseases on the SF-6D utili-
ties (beta = — 0.065). These sociodemographic and health-
related variables explained 28.50% of the variance of the EQ
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VAS, 39.46% of the EQ-5D-5L, 34.05% of the PROPr and
35.78% of the SF-6D values.

4 Discussion

This study has established population norms for the EQ-
5D-5L, PROPr and SF-6D measures in Hungary. To our
knowledge, this is the first study at an international level
to simultaneously present EQ-5D-5L, PROPr and SF-6D
population norms and provide health utilities for 30 chronic
physical and mental health conditions on these three out-
come measures. Nearly 60% of the respondents indicated
health problems on the EQ-5D-5L, the most common being
pain/discomfort. As for the PROPr and SF-6D, over 95%
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Fig.2 Proportion of respondents reporting problems in health
domains of three preference-accompanied measures by age group.
Pearson’s y° test was performed to assess the difference between age
groups. All domains where p-values were < 0.05 are marked with

and 90% of the respondents reported some health problems,
with sleep disturbance and vitality problems being the most
frequent, respectively. Males had higher utilities on all meas-
ures. Interestingly, females showed significantly higher EQ
VAS scores in the linear regression, and at the same time,
indicated more problems in any health domains where the
difference between genders was significant. Older respond-
ents had significantly lower utilities with EQ-5D-5L, but the
difference between age groups was insignificant with the
PROPr and SF-6D. In addition to age and gender, several
sociodemographic and health-related variables were associ-
ated with utilities, including level of education, employment,
net income per capita, physical activity, medication use and
BMI, depending on the instrument. A total of 15.4-42.3%
of chronic health conditions groups were associated with
the health utilities.

Our results concur with similar EQ-5D-5L population
norm studies from surrounding countries (Bulgaria, Poland,
Romania and Slovenia) all indicating a decreasing health
with advancing age [37, 58—60]. Comparable to the Hungar-
ian population (43.8%), populations of these countries also

a for EQ-5D-5L, b for PROPr and ¢ for SF-6D. PROPr, Patient-
Reported Outcomes Measurement Information System-preference
scoring system; SF-6D, Short-Form 6-Dimension

reported the most problems in the pain/discomfort domain,
varying between 39.2% (Bulgaria) and 81.6% (Poland).
The proportion of respondents experiencing the best pos-
sible health with EQ-5D-5L was slightly higher than in
our study (40.2%), 50.3% (Romania) and 52.0% (Poland).
Interestingly, in our study, older generations had relatively
fewer problems in the anxiety/depression domain than their
younger counterparts, which corroborates the findings of the
Slovenian and Romanian studies. Conversely, the Bulgar-
ian and Polish populations demonstrated an opposite trend.
Contrary to our findings, females having lower average
utilities than men was not observed evidently in other stud-
ies. Regarding SF-6D and PROPr, results from surround-
ing countries could not be compared with the results of this
study, as they are not available. Consistent with other SF-6D
population norms [35, 61-67], females had lower utilities
than males. However, the association between utilities and
age was generally inconsistent across SF-6D population
norms. While health generally declined with advancing age
in most studies [61-66], similarly to our study, Japan [35]
and Hong Kong [67] displayed no clear trend. Similar to our
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Fig. 3 Proportion of respondents in the best possible health by age and gender groups. PROPr Patient-Reported Outcomes Measurement Infor-
mation System-preference scoring system, SF-6D Short-Form 6-Dimension, EQ VAS EuroQol Visual Analogue Scale

results (87.1%), most problems were reported in vitality in
other countries, ranging from 57.8% (Brazil) to 92.9% (Hong
Kong). Other research comparing the EQ-5D-5L and SF-6D
population norms [35, 36] found similar trends, including a
higher proportion of any problems on the SF-6D than on the
EQ-5D-5L and higher mean EQ-5D-5L utilities than SF-6D
utilities [35, 36]. Nevertheless, it is important to acknowl-
edge that the comparability of these results is limited due
to the different modes of administration (e.g. face-to-face
interview versus online panel) and the different value sets.
It is also worthwhile to briefly compare our results with
the recently published Hungarian population norm of the
15D generic PAM [31]. Although the data collection of the
current study took place a year earlier, both studies used
an online panel. The 15D population norms showed similar
patterns to our results, including improving mental health
(i.e. mental function, depression and distress domains) with
advancing age.

A substantial proportion of respondents reported being
in the best possible health on the EQ-5D-5L (40.2%). In
contrast, merely 2.3% and 5.5% fell into the category of the
best possible health on PROPr and the SF-6D. Across the
corresponding health domains, the highest prevalence of
problems was generally reported on the SF-6D, followed
by PROPr, and the EQ-5D-5L. At the same time, PROPr
demonstrated the lowest, whereas the EQ-5D-5L the high-
est health utilities in 28/30 chronic health conditions. These
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results may be attributed to differences in item/domain
content, type of response scales, valuation methods for the
utilities (composite time trade-off for the EQ-5D-5L and
standard gamble for the PROPr and SF-6D), as well as the
characteristics of the value sets. When considering item/
domain content, the EQ-5D-5L is conceptualised around
the absence of any problems, or “full health”. In contrast,
SF-6D and PROPr domains are conceptualised around “pos-
itive health”, using positively worded frequency scales, such
as SF-6D vitality (e.g. “a lot of energy all of the time”), as
well as frequency labels indicating that certain problems are
never experienced, such as PROPr anxiety (e.g. “I never felt
fearful”, “I never felt uneasy”).

Considering the EQ-5D-5L"s wider utility range (— 0.848
to 1) compared with PROPr (—0.022-0.954) and SF-6D
(0.301-1), one may initially anticipate a specific order of
sample means: SF-6D > PROPr > EQ-5D. However, value
set characteristics, such as the theoretical density distribu-
tion of values along the utility scale, also impact mean val-
ues [68]. Theoretical EQ-5D-5L and SF-6D values exhibit
a symmetric distribution, with EQ-5D-5L having a wider
range. In contrast, PROPr values are skewed, primarily fall-
ing between 0 and 0.5. In a general population sample, the
right side of the utility scale is predominantly used. Con-
sequently, EQ-5D-5L, with the highest number of theoreti-
cal values above 0.8, demonstrates the highest mean, while
PROPr, with the majority of its theoretical values below 0.5,
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Table 3 Mean EQ VAS scores and EQ-5D-5L, PROPr and SF-6D utilities according to chronic health conditions

Variables N Percentage (%) EQ VAS EQ-5D-5L PROPr (US) SF-6D (UK)
(Hungary)
Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI

Healthy 396 24.3 86.66 85.29-88.03 0.966 0.956-0.977 0.652 0.629-0.675 0.834 0.822-0.846
Physical health conditions

Thyroid disease 35 21 7540 68.22-82.58 0.896 0.848-0.945 0.477 0.400-0.555 0.716 0.673-0.759
Dysmenorrhea, endometriosis 52 32 75.39 68.63-82.14 0.861 0.800-0.921 0.413 0.343-0.483 0.699 0.656-0.742
Allergies 284 174 73.89 71.60-76.19 0.874 0.853-0.896 0.470 0.441-0.498 0.714 0.698-0.730
Skin diseases 121 74 74.37 70.74-78.01 0.846 0.806-0.885 0.465 0.421-0.508 0.715 0.688-0.742
Hypertension 477 29.2 71.02 69.09-72.95 0.834 0.813-0.856 0.485 0.463-0.508 0.718 0.705-0.731
Glaucoma 23 14 70.61 62.85-78.36 0.821 0.753-0.890 0.389 0.294-0.483 0.642 0.591-0.694
Asthma 103 6.3 69.81 65.81-73.80 0.822 0.773-0.871 0.398 0.355-0.441 0.677 0.649-0.705
Musculoskeletal diseases 491 30.1 68.55 66.63-70.48 0.810 0.790-0.830 0.419 0.398-0.439 0.677 0.665-0.689
Hearing problems 9% 59 68.54 63.94-73.14 0.772 0.707-0.837 0.434 0.378-0.490 0.677 0.646-0.709
Other visual disorders 221 13.6 68.47 65.43-71.50 0.807 0.773-0.841 0.404 0.371-0.438 0.672 0.652-0.692
Diabetes 175 10.7 68.09 64.82-71.35 0.817 0.778-0.856 0.477 0.440-0.515 0.702 0.680-0.724
Gastroesophageal reflux disease 165 10.1 67.97 64.76-71.18 0.814 0.781-0.848 0.394 0.358-0.430 0.675 0.653-0.697
Migraine 88 5.4 67.67 62.59-72.75 0.783 0.725-0.840 0.348 0.299-0.398 0.624 0.594-0.654
Hyperlipidaemia 232 142 67.50 64.64-70.36 0.806 0.775-0.837 0.419 0.390-0.449 0.675 0.657-0.692
Liver cirrhosis 8 0.5 67.50 46.81-88.19 0.498 0.070-0.926 0.220 0.057-0.384 0.585 0.432-0.737
Chronic kidney disease 26 1.6 67.39 57.10-77.67 0.743 0.617-0.869 0.417 0.336-0.498 0.668 0.614-0.722
Cataract 78 4.8 66.40 61.58-71.22 0.820 0.769-0.871 0.455 0.401-0.508 0.698 0.669-0.728
Gastric or peptic ulcer 35 21 66.23 58.57-73.89 0.819 0.760-0.878 0.368 0.283-0.454 0.666 0.617-0.714
Bronchitis, emphysema, COPD 72 4.4 65.46 60.13-70.79 0.782 0.717-0.848 0.371 0.319-0.422 0.663 0.629-0.697
Arrhythmias 144 8.8 6442 60.44-68.41 0.775 0.729-0.821 0.387 0.345-0.429 0.656 0.632-0.681
Cancer, leukaemia, lymphoma 35 21 63.43 56.37-70.49 0.854 0.801-0.906 0.437 0.364-0.511 0.682 0.643-0.722
Headache 97 59 61.46 56.64-66.29 0.720 0.661-0.779 0.295 0.254-0.337 0.606 0.579-0.633
Urinary incontinence 64 39 61.33 55.04-67.62 0.680 0.591-0.768 0.354 0.288-0.419 0.639 0.596-0.681
Other cardiovascular disease 63 39 60.06 54.08-66.05 0.726 0.647-0.805 0.362 0.300-0.425 0.635 0.598-0.671
Heart attack 35 21 59.43 52.02-66.84 0.725 0.603-0.847 0.394 0.310-0.477 0.663 0.607-0.719
Coronary heart disease (angina) 49 3.0 56.86 50.47-63.25 0.694 0.597-0.791 0.362 0.296-0.428 0.641 0.600-0.682
Stroke 23 14 54.13 44.37-63.90 0.570 0.392-0.747 0.339 0.230-0.448 0.595 0.525-0.665
Mental health conditions

Anxiety 167 10.2 61.60 58.20-65.00 0.707 0.663-0.751 0.281 0.251-0.311 0.607 0.587-0.627
Depression 127 7.8 59.50 55.61-63.40 0.666 0.612-0.721 0.247 0.214-0.28 0.590 0.567-0.614

Other mental health conditions 59 3.6

53.92 47.88-59.95 0.611

0.521-0.702 0.221 0.173-0.269 0.578 0.540-0.617

Both physical and mental health conditions are listed in a descending order according to EQ VAS scores

COPD chronic obstructive pulmonary disease, EQ VAS EuroQol Visual Analogue Scale, PROPr Patient-Reported Outcomes Measurement
Information System-preference scoring system, SF-6D Short-Form 6-Dimension

exhibits the lowest mean. Furthermore, since each value set
was developed in different countries, and reflects the prefer-
ences of the population of the respective country, systematic
differences may arise from variations in sociodemographic
and economic characteristics, as well as cultural values [69].

Another important factor that may influence differences
in responses is the recall period. Respondents are asked
to recall their current health for the EQ-5D-5L, whereas
for the PROPT, the recall period mostly spans 7 days, and
the SF-6D uses an even longer recall period of 4 weeks.

Previous research has shown that longer recall periods are
associated with reporting more health problems [70], which
is in line with our findings. In most health domains, respond-
ents reported the most problems using SF-6D, followed by
PROPr and EQ-5D-5L. Nonetheless, a longer recall period
can lead to increased difficulties in remembering health
problems [71-73], whereas shorter recall periods may result
in the systematic underestimation of health problems [71,
74].
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Table 4 Multivariate linear regression of EQ VAS scores and EQ-5D-5L, PROPr and SF-6D utilities
EQ VAS EQ-5D-5L PROPr SF-6D
F (SE) F (SE) F (SE) F (SE)
Intercept 68.823 (4.214)%*%** 0.929 (0.029)*3** 0.471 (0.050)**%* 0.756 (0.029)%***
Gender
Male? - - - -
Female 2.174 (0.995)* —0.004 (0.008) —0.044 (0.013)*** —0.022 (0.007)**
Age (years)
18-24* - - - -
25-34 —0.602 (2.368) —0.031 (0.013)* —0.018 (0.028) —0.036 (0.015)*
3544 2.730 (2.433) 0.000 (0.014) 0.033 (0.030) —0.004 (0.015)
45-54 0.756 (2.588) —0.005 (0.016) 0.074 (0.031)* 0.016 (0.016)
55-64 2.570 (2.632) 0.002 (0.017) 0.106 (0.032)*%** 0.024 (0.017)
65-74 3.193 (3.552) 0.021 (0.031) 0.104 (0.038)** 0.031 (0.021)
75+ 1.492 (3.920) 0.000 (0.038) 0.027 (0.048) —0.007 (0.027)
Highest level of education
Primary school or less 0.002 (1.235) —0.029 (0.011)** —0.038 (0.016)* — 0.005 (0.009)

Secondary school
College/university degree®
Place of residence
Capital®
Other town
Village
Geographical region
Central Hungary?
Eastern Hungary
Western Hungary
Employment status
Employed*
Retired
Disability pensioner
Student
Unemployed
Homemaker/housewife
Other
Marital status
Single®
Married
Domestic partnership
Widowed
Divorced
Other
Weekly physical work/sport/exercise
Less than 150 min*
At least 150 min
Do not know/refused to answer
Smoking
Currently smoking®
Quit smoking less than a year ago
Quit smoking more than a year ago
Never smoked
Do not know/refused to answer

— 1.057 (0.995)

1.485 (1.612)
1.106 (1.710)

1.103 (1.430)
—0.215 (1.467)

— 1.468 (1.882)
—3.412 (3.156)
2.318 (2.843)
—4.916 (2.234)*
2.086 (1.688)
0.503 (1.802)

2.324 (1.282)
2.222 (1.441)
3.183 (2.242)
1.805 (2.020)
2.237 (2.806)

4.471 (0.984)x
- 2519 (8.814)

- 4.030 (3.058)
—0.479 (1.264)
—0.340 (1.114)
— 8.134 (3.430)*

- 0.013 (0.007)

0.010 (0.012)
0.008 (0.013)

0.005 (0.010)
—0.01 (0.011)

—0.036 (0.020)

—0.128 (0.039)***

—0.020 (0.015)
— 0.045 (0.017)**
0.010 (0.012)
—0.013 (0.014)

0.016 (0.011)
0.008 (0.011)
0.026 (0.021)
0.014 (0.016)
0.025 (0.019)

0.035 (0.009)%#*
0.060 (0.024)*

— 0.052 (0.036)
- 0.011 (0.011)
—0.001 (0.009)
— 0.044 (0.031)

—0.028 (0.012)*

0.016 (0.019)
0.006 (0.019)

—0.025 (0.017)
—0.006 (0.017)

0.009 (0.022)
—0.049 (0.029)
0.001 (0.035)
—0.009 (0.025)
—0.013 (0.024)
0.003 (0.027)

0.036 (0.016)*
0.038 (0.017)*
0.050 (0.027)
0.007 (0.023)
— 0.044 (0.040)

0.048 (0.01 1)+
—0.039 (0.078)

- 0.023 (0.032)
- 0.016 (0.016)
— 0.005 (0.013)
—0.029 (0.041)

—0.008 (0.007)

0.002 (0.011)
—0.005 (0.011)

0.003 (0.010)
—0.002 (0.010)

—0.009 (0.013)
—0.031 (0.020)
—0.022 (0.019)
—0.023 (0.012)
—0.004 (0.014)
—0.003 (0.014)

0.011 (0.009)
0.005 (0.009)
0.021 (0.015)
0.015 (0.013)
0.007 (0.019)

0.023 (0.006)%#*
- 0.021 (0.039)

- 0.039 (0.018)*
— 0.002 (0.009)
—0.001 (0.008)
—0.027 (0.024)
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Table 4 (continued)

EQ VAS EQ-5D-5L PROPr SF-6D
P (SE) p (SE) p (SE) F (SE)
Taking medication(s) regularly
Do not take medication regularly® - - - -
1-4 types —1.003 (0.951) 0.001 (0.007) —0.009 (0.012) —0.015 (0.007)*

5 or more types (i.e. polypharmacy)

Do not know/refused to answer
Alcohol consumption

Every day or almost every day*

5-6 day a week

3-4 days a week

1-2 days a week

2-3 days a month

Once a month

Less often than once a month

Not once in the last 12 months

Never

Do not know/refused to answer
Body mass index

Underweight (below 18.5)

Normal (between 18.5 and 24.9)*

Overweight (between 25 and 29.9)

Obese (30 or over)

Do not know/refused to answer
Informal caregiver

Yes

No?*

—4.377 (1.871)*
—0.198 (2.143)

0.958 (3.446)
0.047 (2.500)
5.500 (2.073)**
2.089 (2.255)
3.509 (2.438)
3.833 (2.096)
—0.239(2.616)
3.641 (2.270)
8.166 (4.648)

—4.761 (2.433)

—0.440 (1.102)
—0.616 (1.226)
— 2.945 (1.580)

1.101 (1.092)

Household’s per capita net monthly income (HUF)

First quintile (< 123,744.4)*

Second quintile (> 123,744.4-< 175,001)
Third quintile (> 175,001-< 229,810.4)
Fourth quintile (> 229,810.4-< 300,521.1)

Fifth quintile (> 300,521.1)

Do not know/refused to answer
Chronic health conditions®

Thyroid disease

Dysmenorrhea, endometriosis

Allergies

Skin diseases

Hypertension

Asthma

Musculoskeletal diseases

Hearing problems

Other visual disorders

Diabetes

Gastroesophageal reflux disease

Migraine

Hyperlipidaemia

Cataract

Gastric or peptic ulcer

Bronchitis, emphysema, COPD

- 0317 (1.762)
0.903 (1.780)
1.643 (1.813)
2.981 (1.694)
3.009 (1.674)

— 1373 (2.684)
2.548 (3.508)
— 1.789 (1.198)
1.787 (1.607)
— 1262 (1.193)
1.473 (1.996)

—6.363 (1.115)***

1.417 (1.914)
— 2275 (1.413)
— 3.137 (1.599)*
—0.715 (1.607)
—0.052 (2.254)
— 3.465 (1.549)*
—2.010 (2.541)
—2.045 (3.398)
- 4.100 (2.738)

— 0.080 (0.021)***
0.014 (0.014)

—0.012(0.032)
—0.012 (0.021)
0.010 (0.018)

— 0.006 (0.020)
0.007 (0.019)
0.023 (0.018)
—0.011 (0.023)
0.008 (0.019)
0.057 (0.028)*

—0.016 (0.015)

0.008 (0.009)
—0.003 (0.010)
—0.016 (0.013)

—0.010 (0.009)

0.006 (0.016)
0.000 (0.015)
— 0.004 (0.017)
0.008 (0.015)
0.025 (0.014)

0.016 (0.020)
0.037 (0.023)
0.003 (0.010)
—0.003 (0.015)

- 0.011 (0.010)
0.007 (0.017)

— 0.051 (0.009)%%
—0.023 (0.023)
—0.008 (0.013)

- 0.016 (0.016)
0.014 (0.014)

— 0.008 (0.024)
—0.020 (0.014)
0.015 (0.025)
0.006 (0.026)
—0.029 (0.022)

—0.055 (0.020)**
0.007 (0.027)

—0.021 (0.038)
0.019 (0.030)

0.1 (0.026)***
0.064 (0.027)*
0.068 (0.030)*
0.099 (0.025)***
0.036 (0.029)
0.075 (0.027)**
—0.057 (0.061)

—0.027 (0.027)

0.000 (0.014)
—0.017 (0.015)
— 0.041 (0.019)*

—0.013 (0.013)

- 0.004 (0.021)
0.029 (0.022)
0.011 (0.023)
0.027 (0.021)
0.054 (0.021)%*

- 0.026 (0.033)
0.033 (0.030)

—0.025 (0.014)
—0.003 (0.018)
— 0.007 (0.013)
—0.013 (0.022)

—0.099 (0.012)***

0.008 (0.024)
—0.043 (0.016)**
—0.012 (0.018)
- 0.021 (0.017)
—0.015 (0.024)

—0.061 (0.015)***

0.019 (0.025)
— 0.063 (0.034)
- 0.069 (0.026)**

— 0.040 (0.012)%x
0.001 (0.014)

—0.019 (0.021)
—0.019 (0.016)
0.016 (0.015)
0.011 (0.016)
0.011 (0.016)
0.023 (0.014)
—0.017 (0.017)
0.033 (0.015)*
—0.002 (0.028)

—0.037 (0.016)*

0.004 (0.008)
—0.017 (0.009)*
—0.017 (0.010)

—0.014 (0.007)

—0.001 (0.012)
0.009 (0.012)
0.011 (0.013)
0.024 (0.012)*
0.037 (0.011)%*

- 0.017 (0.017)
0.039 (0.016)*
—0.015 (0.008)
0.005 (0.012)
0.002 (0.008)
—0.005 (0.014)

— 0.065 (0.007)%#%
—0.007 (0.013)

- 0.027 (0.009)**
—0.019 (0.011)

- 0.001 (0.01)

— 0.037 (0.014)%*
— 0.040 (0.009)***
0.013 (0.015)

- 0.014 (0.019)

- 0.025 (0.016)
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Table 4 (continued)
EQ VAS EQ-5D-5L PROPr SF-6D
P (SE) P (SE) P (SE) P (SE)
Arrhythmias —3.322(1.901) —0.017 (0.017) —0.034 (0.018) —0.024 (0.011)*
Cancer, leukaemia, lymphoma —9.514 (3.282)** 0.000 (0.027) —0.105 (0.034)** — 0.059 (0.020)**
Headache — 6.447 (2.468)** —0.060 (0.031) — 0.067 (0.025)** —0.039 (0.015)*
Urinary incontinence —5.303 (2.617)* —0.097 (0.031)** —0.050 (0.027) —0.032 (0.017)
Other cardiovascular disease —5.603 (2.569)* —0.046 (0.027) —0.007 (0.026) —0.019 (0.014)
Heart attack —1.096 (3.752) 0.014 (0.046) —0.016 (0.036) —0.005 (0.021)
Coronary heart disease (angina) —6.351 (3.247) —0.063 (0.039) —0.020 (0.032) —0.006 (0.019)
Anxiety —4.866 (2.218)* —0.042 (0.023) — 0.081 (0.022)%3: — 0.047 (0.013)%s#:
Depression —2.712(2.692) —0.078 (0.028)** —0.069 (0.025)** —0.030 (0.015)*
Other mental health conditions —9.657 (3.191)** —0.104 (0.038)** —0.072 (0.029)* —0.049 (0.019)**
R? 0.2850 0.3946 0.3405 0.3578

EQ VAS EuroQol Visual Analogue Scale, PROPr Patient-Reported Outcomes Measurement Information System-preference scoring system, SF-
6D Short-Form 6-Dimension; CI confidence intervals, COPD chronic obstructive pulmonary disease

The significance of variables is marked as follows: *** indicates p < 0.001; ** indicates p < 0.01; * indicates p < 0.05

*Reference category. The normative category, or the category at one of the ends was chosen as the reference category

®No reported condition was considered as the reference category

While the EQ-5D-5L assesses five different domains of
health, the SF-6D measures six and PROPr covers seven,
it is important to understand that there are certain health
aspects that might not be fully captured by these PAMs.
These aspects may have importance for specific patient
groups or the general population, consequently limiting
the instruments’ content validity in these populations. For
instance, the EQ-5D-5L lacks a direct assessment of cogni-
tion, sleep, social relations and vitality. In contrast, PROPr
does not incorporate the measurement of self-care and usual
activities/role limitations, while there is no cognition or
sleep domain on the SF-6D. The EQ-5D-5L tries to fill this
gap by developing and adding extra items (‘bolt-ons’) to
the descriptive system. Previous work from the Netherlands,
Switzerland, South Korea and Malaysia suggests that includ-
ing bolt-ons in the descriptive system reduces the ceiling
in general population surveys [75-78]. In the future, these
bolt-ons could contribute to providing a more comprehen-
sive description of the population’s health status. Despite
these advantages, the inclusion of bolt-ons may undermine
the standardisation efforts of the instrument, impacting the
comparability of cost-effectiveness estimates.

The choice of the instrument is highly dependent on the
specifics of the study; therefore, decision-makers and users
should take into account study objectives, population char-
acteristics and the context of use. The EQ-5D-5L is the most
widely used instrument, with the highest number of country-
specific value sets available and robust psychometric proper-
ties in hundreds of studies [12], and is the preferred instru-
ment in many national health technology assessment (HTA)
guidelines [5, 79]. However, both the SF-6D and PROPr

A\ Adis

cover some health areas, which are not (or only partially)
included in the EQ-5D-5L, potentially making them more
suitable choices for specific populations, such as those with
mental illnesses or sleep disturbances. PROPr is a new ini-
tiative, and more evidence is needed to establish its valid-
ity, reliability and responsiveness before considering it as
a recommended instrument. Furthermore, several studies
have raised questions about the validity of PROPr. These
encompass issues with the validity of positively worded
items (e.g. ‘Refreshing sleep’), the valuation methods and
design employed in developing the value set, and face valid-
ity, particularly in relation to mean utilities around 0.50 (the
midpoint of the QALY scale) in general population samples
[26, 68, 80]. As for the SF-6D, it is important to note that
we used the SF-36v1, enabling the estimation of SF-6Dv1
utilities. A new SF-6Dv2 has been developed more recently,
addressing criticisms the previous version received, such as
the somewhat confusing severity ordering of the physical
functioning domain or the positively phrased vitality domain
in comparison to the other domains [81]. The SF-6Dv2 has
a DCE with duration-based value set for the UK in contrast
to the standard gamble used for the SF-6Dv1 [82]. Never-
theless, in some studies across diverse populations, the SF-
6Dv1 demonstrated comparable validity to the EQ-5D-5L
[83-86]. Comparing the outcomes of cost—utility analyses
using these instruments appears to be an important future
research direction. The EQ-5D-5L, with its broader util-
ity range, stronger construct validity and responsiveness of
utilities, seems more suitable for HTA purposes than the
SF-6Dv1 or PROPr [26, 87-89]. Another aspect to consider
when selecting an instrument for a study is the number of



Hungarian EQ-5D-5L, PROPr and SF-6D Population Norms

599

items. The EQ-5D-5L includes 6 items (including the EQ
VAS), while the PROPr requires at least 14 items, and the
SF-6D has 12 (SF-12) or 36 (SF-36) items. In clinical trials,
where batteries typically include multiple instruments, the
inclusion of longer questionnaires can significantly impact
patient burden, potentially resulting in a higher number of
missing responses.

The results of this study must be considered in light of
some limitations. First, collecting data from an online panel
might be prone to selection bias, especially in the older gen-
erations, as they are less likely to have internet access or
use the internet regularly [90-92]. Moreover, our sample
included only a small number of respondents aged 75 years
or older; thus, their representation was limited. Second,
data were collected during the coronavirus disease 2019
(COVID-19) global pandemic that might have influenced
participants’ responses. However, a pre-COVID large gen-
eral population study showed similar responses on a 5-point
excellent-to-poor health scale regarding self-perceived
health status (first question of the SF-36) [93]. Third, due to
the lack of a Hungarian value set for the PROPr and SF-6D,
the US and UK value sets were used, which do not neces-
sarily reflect the preferences of the Hungarian population.
Fourth, the three instruments were administered in a fixed
order. However, several studies have found that the order
of instruments typically has only a marginal or small effect
on the responses in longer surveys [94-96]. Fifth, the gen-
eralizability of the results related to some chronic health
conditions is limited due to their relatively low prevalence
among respondents. Lastly, 67.4% of the study sample self-
reported having a physician-diagnosed chronic health con-
dition, whereas according to the EHIS, only 48.0% of the
Hungarian population suffered any chronic conditions [50].
This is likely down to our questionnaire providing a more
detailed list of different health conditions. Future studies
are warranted to administer paper-based surveys enabling a
better representation of the least developed regions, margin-
alized populations and the elderly.

5 Conclusion

In summary, this study has developed Hungarian reference
values for the EQ-5D-5L, PROPr and SF-6D measures, con-
tributing to a better understanding of the health status of the
population. Furthermore, as a result of the present study,
there are currently population norms for overall five PAMs
in Hungary (the EQ-5D-3L, the EQ-5D-5L, the 15D, PROPr
and the SF-6D) [30, 31]. Across the three measures, the most
problems were reported on the SF-6D, followed by PROPr
and the EQ-5D-5L. Internationally, this has been the first
study to present EQ-5D-5L, PROPr and SF-6D population

norms simultaneously in any country. Therefore, while the
results are specific to Hungary, they are expected to have
relevance outside of Hungary as well.
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