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Abstract

Introduction: The new, five-level version of the EQ-5D (EQ-5D-5L) question-
naire has better psychometric properties than the standard three-level ver-
sion (EQ-5D-3L), including a reduced ceiling effect. Currently, there are few
existing population norms for the EQ-5D-5L. The aims of this study were to
provide population norms for the EQ-5D-5L in Poland, based on a representa-
tive sample of adults, and to compare those with norms from other countries.
Material and methods: Members of the general public, selected through
multistage stratified sampling, filled in paper-and-pencil EQ-5D-5L ques-
tionnaires in the presence of an interviewer. EQ-5D-5L index values were
estimated using an interim value set, based on a crosswalk methodology.
Descriptive statistics were calculated for the EQ-5D-5L index. The distribu-
tion of answers was obtained for the descriptive part of the EQ-5D-5L.
Results: The sample was representative of the Polish population in terms of
age, gender, geographical region, education, and socio-professional group.
Population norms were developed based on 3963 questionnaires with no
missing data. At least one slight, moderate, severe, and extreme health lim-
itation was reported by 61.5%, 31.1%, 12.4%, and 1.6% of the respondents,
respectively. Polish society is characterized by poorer health, as compared
to its direct neighbor, Germany, especially with regard to the individuals’
perception of pain, as well as anxiety and depression.

Conclusions: Polish population norms for the EQ-5D-5L should encourage
clinicians, economists, and policymakers in Poland to use this questionnaire
on a broader scale.

Key words: health-related quality of life, patient-reported outcomes,
normative values, reference values.

Introduction

Of the many definitions of health, the most widely known is that of
the World Health Organization (WHO). In 1946, the WHO defined health
as “a state of complete physical, mental, and social well-being and not
merely the absence of disease or infirmity” [1]. This definition was sub-
ject to controversy and considered to lack operational value [2]; that was
until the development of the health-related quality of life (HRQol) in-
struments. Although quality of life holds different meanings for different
people, it is generally agreed that the relevant aspects thereof generally
include physical, mental, and social well-being [3].

Within the existing HRQoL instruments, one can distinguish between
generic and disease-specific instruments [4]. A generic instrument mea-
sures general health status, including physical symptoms, function, and
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the emotional dimensions of health that are rele-
vant to all health states, including those of healthy
individuals [5]. These types of measures are use-
ful for comparisons between diseases and inter-
ventions, but because of their broad scope, they
may not be sensitive enough for use within spe-
cific populations under study. A number of gener-
ic measures have been developed and are used,
including the Medical Outcomes Study Short
Form-36 (SF-36) [6-8], the Short Form-12 (SF-12)
[9], the EQ-5D [10], the Nottingham Health Profile
(NHP) [11], and the Sickness Impact Profile (SIP)
[12]. In contrast, disease-specific instruments are
tailored to ask about specific aspects of health
that are affected by the condition of interest, but
because of their specificity, comparisons between
populations with different diseases are rarely pos-
sible [4].

The EQ-5D is a widely used, standardized, pref-
erence-based measure of health that provides
a simple, generic measure for clinical and eco-
nomic assessment [10, 13]. A five-level version
of the EQ-5D (EQ-5D-5L) was developed, so as to
improve the sensitivity and other psychometric
properties of the original, three-level version (EQ-
5D-3L) [14, 15].

Data concerning population norms for generic
questionnaires complement the traditional meth-
ods of collecting data about morbidity [16, 17].
The EQ-5D could be useful for clinicians, econo-
mists, public health specialists, and policymakers.
To date, more than thirty sets of population norms
for the EQ-5D-3L questionnaire have been pub-
lished [16, 18-21]. In contrast, there are few EQ-
5D-5L population norms. We were able to identify
only three studies on this topic [22-24]. Kim et
al. [22] confirmed the known-groups, convergent,
and discriminant validity, and the reliability of the
EQ-5D-5L, in a study on the general population
of South Korea. In addition, they found that the
ceiling effect of the five-level version was lower
than that of the EQ-5D-3L, although the difference
was modest. In contrast, based on a study of Ger-
man society, Hinz et al. [23] warned that EQ-5D-
5L usefulness in general population surveys may
be limited, due to the skewness of results. Further
evidence of the applicability of the EQ-5D-5L for
measuring population health was provided by
Craig et al. [24], in their study on the general pop-
ulation of the United States. They pointed out that
having five levels permits the respondents to not
have to “upcode” their health problems.

Existing Polish 3L normative data [21] are of-
ten used in clinical and economic analyses [25-
27]; however, Poland lacks EQ-5D-5L population
norms. The aim of this study was to obtain na-
tionally representative normative data for the EQ-
5D-5L questionnaire in Poland.

Material and methods
Sampling design

Sample recruitment and interviewing was car-
ried out by a market research company (Public
Opinion Research Center, CBOS). In order to obtain
a representative sample, the Polish adult popu-
lation was divided into 65 strata, based on geo-
graphical characteristics (i.e., the country’s admin-
istrative division (16 provinces), as well as the type
and size of given localities in each province (from
3 to 9 strata in each voivodeship — most in the
provinces of Silesia and Mazovia)). The pre-deter-
mined study sample was proportionally allocated
into strata, so as to reflect the general population
structure. Random sampling was carried out in
several stages. First, towns/cities and villages were
sampled. Then, small areas (one or several adja-
cent streets) within the previously drawn towns/
cities and villages were randomly selected. Finally,
a sample of eight people was drawn from each of
the selected areas, based on the Polish Resident
Identification Number (PESEL). These persons had
to occupy different dwellings and live in separate
households. The maximum estimation error for the
sample was +£1.55%, which means that if the fre-
quency of a given category in the sample was 50%,
the true value in the population lies, with 95%
probability, between 48.45% and 51.55%.

Survey

Respondents were presented with a set of
quality of life questionnaires, including the EQ-
5D-5L, and answered general demographic ques-
tions. We used the official Polish version of the
EQ-5D-5L (with slight amendments introduced by
the EuroQol Group in February 2014). The EQ-5D-
5L descriptive system consists of the same five
dimensions as those of the EQ-5D-3L, which are
as follows: mobility (MO), self-care (SC), usual ac-
tivities (UA), pain/discomfort (PD), and anxiety/
depression (AD). However, unlike the EQ-5D-3L,
which has three levels of severity (i.e., no prob-
lems, some problems, and extreme problems), the
EQ-5D-5L comprises five such levels (i.e., no prob-
lems, slight problems, moderate problems, severe
problems, and extreme problems) [14]. Respons-
es for all of the five dimensions can be combined
to form a 5-digit number describing the respon-
dent’s health state (from “11111”, meaning “no
problems at all”, to “55555”, meaning “extreme
problems” in all five dimensions). A total of 3125
possible health states are defined in this way. The
EQ-5D health states may be converted into a sin-
gle summary index by applying a formula that at-
taches values to each of the levels in each dimen-
sion. In order to calculate the EQ-5D-5L’s index
values, we used an interim EQ-5D-5L value set for
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Poland [28], based on a crosswalk methodology
that was developed by the EuroQol Group [29]
and applied to the existing Polish EQ-5D-3L’s time
trade-off value set [30].

Data collection

The qualified interviewers were required to try
to contact each randomly selected respondent at
least three times, in order to carry out an inter-
view. No substitutes were permitted. The respon-
dents received a paper-and-pencil version of the
questionnaire to fill in on their own. Answers to
questions concerning demographic characteris-
tics were collected using the Computer Aided Per-
sonal Interviewing (CAPI) technique. Using this
technique, an interviewer guided the respondent,
who used the computer to answer the questions.
A total of 10% of the interviews were subjected to
quality control.

Analysis

We calculated the following descriptive statis-
tics: the mean and the standard deviation, and
the 25%, 50, and 75" percentile for the EQ-5D-
5L index, and the distribution of answers to the
questions in the descriptive part of the EQ-5D-5L.
Estimations were presented for the whole sample,
as well as for the predefined age groups (18-24,
25-34, 35-44, 45-54, 55-65, 64-75, and 75+
years) in the EuroQol Group’s standardized for-
mat, to facilitate comparative research [16]. The
analysis was carried out using the statistical soft-
ware, StatsDirect 2.7.8 (StatsDirect Ltd, England).
The results were also qualitatively compared (no
formal statistical analysis was performed) with
existing EQ-5D-5L population norms for other
countries, in terms of the prevalence of “no prob-
lems” responses in each dimension [22-24].

Results

A total of 3978 respondents from the general
Polish adult population completed the EQ-5D-5L
questionnaire from March to June 2014. Fifteen
questionnaires (0.4%) were deficient. There were
eight, six, five, four, and three missing answers for
the dimensions UA, SC, AD, PD, and MO, respectively.

The Polish population norms were ultimately
estimated on the basis of 3963 questionnaires
with complete answers. The sample approximated
to the general adult Polish population in terms of
age, gender, geographic region, education, and so-
cio-professional group (Table ). The respondents
were aged 18-87 years (mean age = 48.3 years,
SD = 17.9), and there was a slight predominance
of women (53.2%).

Tables [I-1V depict the frequency of problems
for particular EQ-5D-5L dimensions, presented

EQ-5D-5L Polish population norms

Table I. Study sample characteristics and compari-
son with Polish general adult population

Parameter Sample Polish adult
(N =3963) population*
(N =31 500 297)
N % %
Gender:
Male 1853  46.8 47.7
Female 2110 53.2 52.3
Age group [years]:
18-24 456 11.5 10.6
25-34 617 15.6 19.4
35-44 654 16.5 17.9
45-54 612 15.4 15.1
55-64 797 20.1 17.7
65-74 525 13.2 10.2
75+ 302 7.6 9.0
Region (voivodeship):
Lower Silesian 347 8.8 7.7
Kuyavian- 218 5.5 5.4
Pomeranian
Lublin 198 5.0 5.6
Lubusz 95 2.4 2.6
Lodz 275 6.9 6.7
Lesser Poland 362 9.1 8.6
Masovian 490 12.4 13.8
Opole 97 2.4 2.7
Subcarpathian 228 5.8 5.4
Podlaskie 132 33 3.1
Pomeranian 203 5.1 5.8
Silesian 514 13.0 12.2
Swietokrzyskie 130 33 3.3
Warmian-Masurian 150 3.8 3.7
Greater Poland 352 8.9 8.9
West Pomeranian 172 4.3 4.5
Place of living:
Town 2550 64.3 60.4
Country 1413 357 39.6
Educational level*:
Low 710 17.9 16.6
Medium 2286 57.7 60.5
High 967 24.4 22.9
Occupational status:
Employed 1881  47.5 46.3
Unemployed 261 6.6 5.6
Retired 976  24.6 22.0
Student 285 7.2 6.4
Domestic 135 34 No data
Other 335 8.5 No data

*Central Statistical Office of Poland: Demographic Yearbook of
Poland 2013 and Statistical Yearbook of Poland 2013, **Educational
level: low — incomplete primary education, primary education or
lower secondary education, medium — secondary education with/
without final exams, high — college, higher education with
engineering, bachelor, master, doctor or higher degree.

Arch Med Sci 1, February / 2017

193



Dominik Golicki, Maciej Niewada

0 91 €0 T 0 4 90 S €0 4 €0 4 S0 € 0 1 ENIEINNE|
e 44! 0L 1¢C €9 8¢ Y 9¢ v'e 1¢ 80 S 1 VA 60 14 9J9A9S
£°01 (X474 S'8¢ 98 0'/1 68 €rl vIl S8 4] 8’ 8¢ 0’ 1¢ 6'C €l olelapow
VLT 801 1°6¢C 88 S'eeE 91 0'1e L¥C 96¢ 181 S/t 081 T'tc 0¢l 0’81 8 W3ns
G'89 81€¢C 1'se 901 8¢y 0¢€¢ 96  S6¢ ¢85  9s¢ 999  6CY €L 9Py '8, 9G¢ ON uojssaidap/Aeixuy
S0 81 €C L 0’1 S 10 1 L0 14 0 0 0 T 0 0 QWallXd
1L 8¢ 9t 6L oetl 89 S0t 8 1% LT 1C v1 1 VA L0 € 9J9A9S
[AVA! 89 'ty val s'0e 091 vt €61 091 86 €6 19 vy LT 44 61 ojelsapowy
ST 8801 81 SS oee  €/L1 L'TE  €SC ove 80¢C €8¢ 681 0¢cc 9l | WVAS 8L wans
8Ly €681 €¢I L€ L'CC 611 v'ee 99¢ 6ty SLC 09  v6¢ €L 9Py 1'8L 9S¢ ON 11ojwodsip/uled
0 L1 L1 S 1 9 0 € S0 € 0 0 0 0 0 0 Aypededu)
e S6 9’11 13 9 v 9'C 1¢ 0'¢ 4" 0 T €0 4 0 0 swajqoid a12n95
€9 60¢C e €L £°01 99 9'q 14 8'C L1 A 6 01 9 L0 € swia)qoid aresapowy
€6 £9¢ [ar4 19 91 S8 8v1T 8IIT VL 14 9'v (013 e ST 6'C €l swajgoad y31s
9'¢8 Slee ¢y 8¢l v'/9 ¥SE S99/ 019 v'/8  SES 6'¢6 V19 €96 V65 §96 Ovv swajqoid oN S9llIAlloe 1ENSN
€0 €l 01 € €1 L 0 0 S0 € 0 0 0 0 0 0 Aypededu)
€1 16 9'8 9¢ ST 8 S'1 45 S0 € 0 1 0 T 0 0 swia)qoid a19A3s
€€ T1€1 [aa! 1574 19 [43 4 8¢ 1 6 S0 € 90 14 0 4 swiajqoid aresspowy
[ 991 St 9 8L v 9°G 14 ¢ St L1 11 90 14 60 14 swajgoad ydis
606 c09¢ 609 V81 e8 LeY 188 ¢0L 1°66 78S L'l6  6€9 5’86 809 L'86 0§t swa|qoid oN 91eJ-}|9S
90 144 L'T S ST 8 80 9 L0 14 0 0 0 T 0 0 Aypededu)
7’9 §S¢ 8'CE 66 9'Cl 99 S/ 09 [0R3 81 [ 8 90 14 0 0 swa)qold a19A3s
9L [40}3 8'€C L /1 06 0Tl 88 1°s 1€ 'l 6 01 9 €1 9 swajqoid aesspon
T'11 oyt st 9t e ell /T 9¢1 S01 9 9 (013 9'¢ [44 [ 61 swajgoad 13
(474 6t §'9¢ 08 €9y  8EC 9°¢9 /0§ 608 S6¥ 8'C6 L09 L'v6  ¥8S Sv6 1V swa|qoid oN Ayjigow
€96¢ [40}3 14" L6L 19 S99 L19 9s¥ N 1ejol
% u % u % u % u % u % u % u % u
+52 T ¥9-55 bS-Sv g€ T4 vZ-81
1eloL a8y 1919Weled

uorejndod |e303 :dnoud a3e Aq (suoinodoid ‘siaqunu mel) suolsuswip 15-A5-03 Ul SW)qoid °[l d)qeL

Arch Med Sci 1, February / 2017

194



EQ-5D-5L Polish population norms

€0 9 01 T 0 0 1 14 0 0 €0 T €0 T 0 0 oWailX]
S'C 9t 0's S 6'¢ 6 Sy L1 1€ 6 L0 [4 90 4 80 [4 9J9A3S
68 91 0'8¢ 8¢ Syl €€ L'El 4 89 0¢ €9 91 S'e 11 L'1 14 21elapow
JAT4 LLY 0'6¢C 6¢C 9'1€ L 06C OIT 8'6¢C 88 §'S¢C LL 6’61 SC9 91 6¢€ Wans
979 0911 08¢ 8¢ 0S vIil LTS 961 €09 8.1 7’89  90¢ 9'qL  §€C 1’18 €61 ON uojssaidap/Aaixuy
0 € 0'¢ 4 0 0 0 0 €0 1 0 0 0 0 0 0 QWal)Xg
8'S 801 06l 61 Nt 9¢ 6’11 14 e L L' S €1 14 80 4 9J9A9S
L'S1 06¢ 09% 9% 8'9¢ 19 (0 44 16 €ql 14 9'8 9¢C 6'¢ 4 8¢ 6 olelapow
JASTA 9LY 0'€ec €c o'ce €L 8'8C¢ 601 433 86 §'S¢e LL o6l 65 S'Sql L€ Wans
LTS 9/6 001 0T 8'6C 89 v'se  PEl 887y ¥l v9 6l 6'SL 9¢C 8'6,L 061 ON 1ojwodsip/uled
S0 6 o'e € 60 4 S0 4 L0 4 0 0 0 0 0 0 Aypedesu)
€¢ 194 06 6 LS €l (0874 St Y1 14 €0 1 €0 1 0 0 swajqo.d 219A3S
vy 18 0'ec €¢ S'L L1 69 9¢ vl 14 L'1 S €1 14 60 4 sws)qold ayesspopy
S8 /ST 0'1¢ 1¢ 0¥l [43 €q1 89 9 61 0's St 9'C 8 L1 14 swajgosd 31 s
€78 €941 (0h74% 14% 6'1L P91 el 8L 06 99t 0¢6 18¢C 866  86¢C S'L6  TET swajqoid oN Sal}lIAIlDe [ensn
€0 S 0’1 1 60 4 0 0 L0 4 0 0 0 0 0 0 Ayoedesu|
€1 |44 011 11 €1 € 9’1 9 L0 4 €0 1 €0 1 0 0 swajqoid 319A95
e 65 0'sl ST 0L 91 €9 144 L0 4 0 0 90 [4 0 0 swa)qold aresspowy
S'e 9 oetl el 19 i 8'g [44 LT S 0'¢ 9 01 € 80 4 swajgosd y3is
L'16 0041 009 09 9v8 €61 €98  LCE €96 ¥8¢C L'l6  S6¢C 186 S0O¢ 66  9¢C swajqoid oN 91BJ-}|9S
90 11 0'¢C [4 €1 € 1 14 €0 1 0 0 €0 1 0 0 Aypededu)
€9 L11 0'0¢ o€ cel o€ 801 1874 LT 8 0'¢ 9 90 4 0 0 swajqoid a1an3s
9 611 0'¢ce [44 /1 6¢ 8'6 L€ v [ 01 € 01 € €1 € swajqo.d a1esspow
€6 €L1 oyl 1 91 LE 81 9s 611 13 9'¢ 11 S'e 11 8'¢ 6 swajgoad 1y3)s
€LL €EVl 0¢ce [43 s 611 9'¢9  1¥¢ 0’18 6¢£C ¥'e6 8¢ Y6 v6C 096 9¢¢ swa|qoid oN Amqow
€981 oot 8¢¢C YAS S6¢ [40}3 11€ 8¢€¢ N 1ejol
% u % u % u % u % u % u % u % u
+S/ v/-99 ¥9-9S vS—-Sb y—G€ 14514 v¢-81
1elo) a8y 1919Weled

sojew :dnoud a3e Aq (suoiodoid ‘siaqunu meJ) suolsuswip 15-45-03F Ul SW3)qoid

9|qeL

195

Arch Med Sci 1, February / 2017



Dominik Golicki, Maciej Niewada

S0 01 S0 1 L0 4 0 1 90 4 €0 T L0 4 S0 1 ENIEINE|
9°¢ 9L 6L 91 9 61 Sy 61 8¢ 4 60 € 91 S 60 [4 9I9A3S
€l 6S¢C £'8C 89 6’81 99 81 29 101 [43 €9 [44 S9 0¢ 'y 6 olelapow
8'8¢ L09 (A4 6S 0'se P01 8'ce Lel £€'6¢C €6 €6c €01 cee 89 L'61 1574 wans
6'vS 8S11 L'EE 89 T'6e 911 9Ly 661 9 8.1 v'€E9 €T 069 11C 8v. €91 ON uoyssaidap/Asixuy
L0 St SC S L'1 S 0 T 01 € 0 0 €0 1 0 0 aWallxy
'8 VL1 L'6C 09 vl [474 €6 6¢ €9 0¢ 9¢C 6 01 € S0 1 91935
9'81 [433 9'8¢ 8L £ee 66 v'vc  ¢0l £91 €9 66 13 6t ST 9'v ot dlelapow
0'6¢ 19 8'S1 [43 L'€€ 001 v've  wvl L've  O0l1 L'0€ 801 [ar4 LL 881 184 W3S
Ser L16 vEel LT LT 15 9'1e  cel €y 1€l 895 00¢ 989 0I¢ 9L 991 ON 1Iojwodsip/uled
0 8 01 4 €1l 14 0 T €0 T 0 0 0 0 0 0 Aypededu)
¢ [4° 6¢Cl 9¢ L€ 11 vl 9 ¢ 8 0 0 €0 1 0 0 swa)qoid a1aAsS
19 8¢C1 8¢ 0s el 6¢ Sv 61 14 €l 't 14 L0 4 S0 1 swsa)qold a1eispowy
00T 0l¢ 861 (014 8'/L1 €S a4 09 '8 9¢ 1584 St €C L 14 6 swajgoad ydis
118 [AVAS 91y 8 0v9 061 v'6L CEE 6'v8  69¢C 9v6  €g¢€ £'96  96C ¥'s6  80C swajqoid oN S9l}IAlloe 1BNSN
0 8 0’1 [4 L'1 S 0 0 €0 T 0 0 0 0 0 0 Aypededu)
€1 LT Voo s 1S v1 9 €0 1 0 0 0 0 0 0 swia)qoid 219nas
e L 6'¢cl 8¢ 'S 91 €e 1 (4 L 60 € L0 4 60 4 swa)qoid aresapowy
8t 101 €91 €€ 1’6 LT S'S €c e ot A S €0 1 60 4 swajgoad y3is
1°06 061 v'19 ¥l 8 e L'68  SLE 0v6 86C VAVA IS 4743 066 €0¢ 86 V1T swajqoid oN 91eJ-}|9S
90 €l ST € L'1 S S0 4 01 € 0 0 0 0 0 0 Aypededu)
S9 8¢l (443 69 ¢t 9¢ Sy 61 e ot 90 4 L0 [4 0 0 swi)qold a19A3s
'8 €81 8 44 0s [VA! 19 A 19 09 61 L1 9 01 € 7'l € swia)qoid aresapowy
LTl L9¢C 8'Gl [43 0'6¢ 98 1’61 08 16 6¢C 'S 61 9°¢ 11 9 01 swajgoad 13
S'1L 60S1 8'€C 8 0¥y 611 9°¢9  99¢ 808 9S¢ [N A T4 86  06¢C ov6  S0C swse|qoid oN Ayjigow
0T1¢ c0¢ L6C 52874 L1€ [43 90¢ 81¢ N 1ejol
% u % u % u % u % u % u % u % u
+S/ v/-S9 ¥9-9S S-St h—-S€ 143 T4 v¢-81
1ejoL a8y 1919Weled

sojewsay :dno.d ade Aq (suonuodoud ‘siaquinu mes) suoisuswip 15-A5-03F Ul Swa)qoid Al d)qeL

Arch Med Sci 1, February / 2017

196



according to age group for the total population,
and men and women, respectively. Perfect health
(the “11111” health state) was reported by 1526
(38.5%) respondents, and significantly more often
by men than women (43.2% vs. 34.4%; p < 0.0001,
Fisher’s exact test). At least one slight, moderate,
severe, and extreme health limitation was report-
ed by 61.5%, 31.1%, 12.4%, and 1.6% of the re-
spondents, respectively. For all of the dimensions,
the distribution of the answers was skewed (with
a high frequency of the “no problems” answers),
and the number of reported limitations increased
for the subsequent age groups (18-24, 25-34,
35-44, 45-54, 55-65, 6475, and 75+ years). The
frequency of limitations was higher for the PD and
AD dimensions (52.2% and 41.5%), as compared
to the 25.8%, 17.4%, and 9.1% obtained for MO,
UA, and SC, respectively. Women of all age groups
reported limitations related to AD and PD more
frequently than did men (except for the group
aged > 75 years, for PD).

Similar trends were observed for the EQ-5D-5L
index values (Table V). Among all age groups, ex-
cept for the group aged 55-64 years, mean health
state utilities were found to be higher among men
than among women.

EQ-5D-5L Polish population norms

In the between-countries comparison, the
South Korean population had the highest preva-
lence of the “no problems” answers for the major-
ity of the EQ-5D-5L dimensions, as compared to
the German, United States, and Polish populations
(Figure 1). In terms of the MO, SC, and UA dimen-
sions, Poland resembles its immediate neighbor,
Germany. However, Germans reported lack of lim-
itations in the PD and AD dimensions at a con-
siderably higher rate (38.1% and 32.3% relatively
more often, respectively), and they also reported
being in “perfect health” 23.4% more often than
did the Polish population.

Discussion

Based on a representative sample of the Polish
population, we estimated population norms with
regard to age and gender, for the descriptive part
of the EQ-5D-5L questionnaire, as well as for the
EQ-5D-5L index. The normative population data
that have been obtained can be used as reference
values.

The use of an interim value set, based on
a cross-walk methodology, to estimate the EQ-5D-
5L index, was a major limitation of the study [28].
It would be desirable to use a directly measured

Table V. EQ-5D-5L index values based on Polish Interim EQ-5D-5L Value Set, by age group and gender

EQ-5D-5L index value Age Total

s/:"l:jzhs'e’ge”m EQ-5D-5L 18-24  25-34  35-44  45-54  55-64  65-74 75+

Total N 456 617 654 612 797 525 302 3963
Mean 0.963 0953 0938 0898 0856 0813 0723 0.888
Standard error 0.003 0003 0003 0006 0005 0008 0011 0.002
25" percentile 0933 0915 0887 0873 0816 0755  0.597 0.848
50t percentile 1.000  1.000 0940 0915 0.887 0.848  0.770 0.915
75t percentile 1.000  1.000  1.000  1.000  1.000 0915  0.864 1.000

Males N 238 311 302 295 379 228 100 1853
Mean 0967 0958 0942 0910 0851  0.837 0740 0.900
Standard error 0.004 0005 0005 0007 0008 0011 0019 0.003
25 percentile 0.940 0915 0894 0873 0814 0784  0.655 0.868
50™ percentile 1.000  1.000 1000 0915 0.887  0.868  0.779 0.925
75t percentile 1.000  1.000  1.000  1.000  1.000  0.940  0.876 1.000

Females N 218 306 352 317 418 297 202 2110
Mean 0.959 0948 0934 0887 0861 0793  0.715 0.877
Standard error 0.004 0005 0004 0009 0007 0011 0014  0.003
25t percentile 0915 0915 0887 0868 0816 0749  0.586 0.836
50™ percentile 1.000  1.000 0940 0915 0887 0842 0761 0.915
75% percentile 1.000  1.000  1.000  1.000 0940 0887 0851 1.000
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Figure 1. Prevalence of ‘No problems’ responses according to the EQ-5D-5L dimension and country

value set; however, work on the EuroQol Group’s
new official valuation protocol is still in progress
[31, 32]. EQ-5D-5L index norms should be re-esti-
mated when a directly measured Polish value set
becomes available.

Some of the strengths of the present study are
the sampling design, which ensures sample reli-
ability and representativeness, and the relatively
large sample size, which is the largest of all in
the published studies on EQ-5D-5L population
norms [22-24]. The fact that a paper-and-pencil
questionnaire was used in this study is not insig-
nificant. Although it would have been easier to
conduct a telephone or online survey, in order to
establish population norms (as is the case of the
United States study, where adults were recruited
via the Internet from an established panel [24]),
we were aware of the fact that the majority of EQ-
5D users in Poland choose a paper-and-pencil ver-
sion of the questionnaire in their studies.

Within the Polish population, similarly to the
German and South Korean studies on EQ-5D-5L,
quality of life was particularly poor among elderly
and female respondents [22, 23]. We have noticed
that the number of reported limitations increases
in successive age groups (18-24, 25-34, 35-44,
45-54, 55-65, 64-75, and 75+ years) and that
the EQ-5D-5L index has an almost linear down-
ward age trend. These findings are also common
in studies based on other quality of life question-
naires, such as the EQ-5D-3L [16, 19, 21, 33-36],
the SF-36 [37], and the SF-12 [38]. In our sample,
women reported limitations with regard to anx-
iety/depression and pain/discomfort more fre-
quently than did men. Kim et al. [22] found similar
gender-specific differences in quality of life within

the Korean population, with the addition of the
mobility dimension. Hinz et al. [23] identified male
gender as an independent factor of better HRQoL
in the German population. Some studies using the
three-level EQ-5D reached similar conclusions [36,
39, 40], though others did not show gender differ-
ences [41]. In the Polish population, the highest
frequency of reported problems was with regard
to the pain and discomfort dimension. This find-
ing was common in EQ-5D-5L [22-24] and EQ-5D-
3L studies [16] in other populations.

Since the EQ-5D-5L is a generic questionnaire,
it enables a comparison of the Polish population’s
state of health with that of citizens of other coun-
tries. In general, South Korean society was char-
acterized by the best health status, according to
all EQ-5D-5L dimensions, as well as the summary
index [22]. This result can be partially explained by
cultural and ethnic differences. Simply, Asians are
more likely to report being in full health, given the
same health status [42]. German, United States,
and Polish citizens had similar frequency of “no
problem” responses in the mobility and self-care
dimensions. Americans had more limitations in
performing usual activities than did Poles [24].
Polish society was characterized by poorer health
than their neighbors, Germans, especially with
regard to the perception of pain and discomfort,
as well as anxiety and depression [23]. This find-
ing was also confirmed in a study of Polish immi-
grants living in Germany [43]. Similar differences
in PD and AD dimensions can be observed in pop-
ulation studies using the three-level EQ-5D [21,
33], with Polish society closely resembling other
Central European populations, such as Slovenian
[35] and Hungarian populations [34].
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Estimated EQ-5D-5L norms could contribute to
improvement of the overall health status of the Pol-
ish population. Population norms can be used by
clinicians as reference data, for instance to enable
comparisons of information about a patient with
a specific condition with that of an average person
of the same age and gender in the general popula-
tion. Such norms can also be used by researchers
to form control groups in case series or other types
of uncontrolled studies [25]. Public health special-
ists and epidemiologists may use population norms
to assess the health needs of Polish society and the
burden of a given disease, and to study and ex-
plain cross-country or within-country differences
in self-reported health. Pharmacoeconomists and
health technology assessment (HTA) analysts could
use EQ-5D-5L population norms during national
adaptations of global health economic models, to
ensure that they better reflect the characteristics of
Polish society [26, 27]. In short, such data could be
used by various stakeholders, to indirectly improve
the health status of the populations [16].

Future studies in Poland should include an EQ-
5D-5L valuation study based on a direct elicitation
of preferences for different health states (i.e., the
time trade-off method, a discrete choice experi-
ment, or both) [31, 32, 44]. Further cross-country
comparisons should be conducted as population
norms for other countries become available.

In conclusion, Polish EQ-5D-5L population
norms for different age and gender subgroups
have been estimated, and can be used as reference
values in future studies concerning health-related
quality of life.
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