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not specified in 41% and 46% of the articles, respectively. 
Meta-analysis was performed on 24 disease states involving 
6876 observation points. Intervention effect was reported 
in 22 subgroups, out of which risk of bias was low in 41%. 
This review provides recommendations to improve reporting 
standards of EQ-5D results and highlights potential areas 
for future research. Coordinated research in conditions with 
greatest public health impact as well as a development of 
a regional value-set could provide locally relevant health-
state utilities that are transferable among countries within 
the region.

Keywords  EQ-5D · Musculoskeletal diseases · Central 
and Eastern Europe · Patient reported outcomes · Health-
related quality of life · Meta-analysis

Abstract  EQ-5D is becoming the preferred instrument to 
measure health-state utilities involved in health technology 
assessment. The objective of this study is to assess the state 
of EQ-5D research in musculoskeletal disorders in 8 Cen-
tral and Eastern European countries and to provide a meta-
analysis of EQ-5D index scores. Original research articles 
published in any language between Jan 2000 and Sept 2016 
were included, if they reported any EQ-5D outcome from at 
least two musculoskeletal patients from Austria, Bulgaria, 
the Czech Republic, Hungary, Poland, Romania, Slovakia, 
or Slovenia. Risk of bias was assessed with the Cochrane 
Collaboration’s tool. Twenty-nine articles (5992 patients) 
were included on rheumatoid arthritis (n = 7), osteoporosis 
(n = 5), chronic pain (n = 5), osteoarthritis (n = 4), ankylos-
ing spondylitis (n = 2), psoriatic arthritis (n = 2), total hip 
replacement (n = 2), and scleroderma (n = 2). Low back 
pain was under-represented, while studies in neck pain, sys-
temic lupus erythematosus, gout, and childhood disorders 
were lacking. EQ-5D index scores were reported in 24 stud-
ies, while the version of the instrument and the value-set was 
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Introduction

Due to population ageing, musculoskeletal disorders have 
become important drivers of disease burden in high-income 
countries. The global increase of disability adjusted life 
years (DALYs) has been the highest in musculoskeletal dis-
orders among all disease categories between 2005 and 2013 
both in absolute and relative terms [1]. Low back and neck 
pain rank among all disease burden causes first in Slovenia, 
second in Austria, Czech Republic and Slovakia, and third in 
Bulgaria, Hungary, Poland, and Romania [1]. Musculoskel-
etal disorders are responsible for an estimated total of 635 
000 DALYs in the selected eight countries [2, 3].

Biological drugs are available for the treatment of sev-
eral musculoskeletal disorders, including rheumatoid arthri-
tis (RA), ankylosing spondylitis (AS), psoriatic arthritis 
(PsA), osteoporosis (OP), and systemic lupus erythematosus 
(SLE). Being a significant cost driver in these conditions 
and causing a significant budget impact [4–7], the entry of 
biological drugs has speeded up research on patient reported 
outcome (PRO) measures as well as health economic evalu-
ations in the field of rheumatology [8, 9]. While disease-
specific PROs (e.g., Bath Ankylosing Spondylitis Activity 
Index—BASDAI, Health Assessment Questionnaire Dis-
ability Index—HAQ-DI) became key elements of medical 
decision-making, generic health-state measures such as 
SF-36 or EQ-5D have been intensively studied to support 
health economic analyses and financial decision-making in 
rheumatology [10, 11].

The EQ-5D questionnaire consists of two parts [12, 13]. 
The descriptive system assesses the current self-reported 
health status in five dimensions: mobility, self-care, usual 
activities, pain/discomfort, and anxiety/depression. In 
the EQ-5D-3L version, there are three response catego-
ries resulting in 243 distinct health-state descriptions. To 
increase its responsiveness and sensitivity, a five-level ver-
sion of the EQ-5D has been developed (EQ-5D-5L) [14], 
and there is a youth-version for assessing children and ado-
lescents (EQ-5D-Y). The second part is a 20-cm visual ana-
logue scale (EQ VAS) ranging from 0 (worst imaginable 
health) to 100 (best imaginable health) [15]. The EQ-5D 
index score (health-state utility value) is derived by attach-
ing the preference weight of the general population to each 
distinct health state. The terms EQ-5D index score, EQ-5D 
utility, or health-state utility will be used interchangeably 
in this text. The EQ-5D index score of 1 represents per-
fect health, 0 represents death, and negative values repre-
sent “worse than dead” health states. The EuroQol Group 
provides guidelines about using the different versions of 
EQ-5D and presenting results [15]. The standard reporting 
involves the EQ-5D index score, the EQ VAS score, and 
the percentage of responses across the five health dimen-
sions (health profile). Alternative reporting methods have 

also been suggested, although these have not been widely 
established yet [16].

As a generic health-state measure, EQ-5D makes possi-
ble the comparison of disease burden between patients and 
the general population, enables analyses across different 
diseases and provides preference weights (utilities) to each 
specific health state.

Health-state utilities are used to calculate quality-adjusted 
life years (QALYs), a measure that incorporates survival 
time and changes in quality of life expressed in utilities. In 
cost-utility analyses, incremental health benefits in QALYs 
are analyzed in the light of incremental costs to inform 
decision-makers about the value of new medical strategies 
[17]. Over the past decade, formal health technology assess-
ment (HTA) meeting international standards has been imple-
mented with proper institutional background in most CEE 
countries [18]. HTA provides information about the medical, 
social, economic, and ethical issues related to the use of a 
health technology. EQ-5D has been the preferred tool to cal-
culate QALYs by the HTA guidelines in the majority of CEE 
countries [19]. With the development of HTA implementa-
tion in CEE countries, the need for local data generation on 
health-state utilities is increasing also in rheumatology [19].

This research has two objectives: first, to systematically 
review the EQ-5D literature generated in musculoskeletal 
disorders in eight selected CEE countries and to analyze 
the scope of studies and quality of reporting; second, to 
synthesize the available health-state utility data via meta-
analysis and describe the quality of life (QoL) in various 
musculoskeletal disorders for baseline clinical populations 
and patients treated with biologicals in a real-life setting. 
Results aim to support research planning in rheumatology 
by revealing the areas in which EQ-5D data are deficient, 
convergent, or contradictory in the region. Authors and edi-
tors of both international and local journals can make use of 
the quality checking experiences to improve their standards 
for EQ-5D publications. Summary of EQ-5D utilities can 
help QALY estimations and transferability studies in health 
economic analyses.

Methods

Search strategy

This study builds on a systematic review of EQ-5D stud-
ies in Central and Eastern Europe (CEE) between 2000 and 
2015 [19], and focuses on diseases of the musculoskeletal 
system and connective tissue (International Classification of 
Diseases ICD-10, Chapter XIII: M00–M99) [20]. We have 
updated the systematic search for the period between 1st 
July 2015 and the 1st Sept 2016 applying the same meth-
odology. In brief, MEDLINE via PubMed, EMBASE, Web 
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of Science, CINAHL, PsychINFO, the Cochrane Library, 
and the EuroQol Group databases [21] were searched using 
the combination of the following terms: (euroqol OR euro 
qol OR Eq 5d OR Eq-5d OR eq-5d) AND (Austria* OR 
Bulgaria* OR Hungar* OR Czech OR Poland OR Polish 
OR Romania* OR Slovak* OR Sloven*). Building on their 
country-expertise, authors (A.R., D.G., F.R., G.P., J.S., J.Z., 
M.P., and V.P.R.) have conducted a hand-search in non-
indexed local rheumatology papers or local databases.

Inclusion and exclusion criteria of publications

Studies were included without language restrictions. The 
PRISMA checklist for reporting systematic reviews was 
followed [22]. Full-text journal articles that met the follow-
ing criteria were included in the review: (1) the study was 
conducted on patients with a musculoskeletal or connective 
tissue disorder, (2) the study population originated from 
Austria, Bulgaria, the Czech Republic, Hungary, Poland, 
Romania, Slovakia, or Slovenia, (3) the article reported an 
EQ-5D outcome (EQ-5D index, health profile, or EQ VAS 
score) on more than two patients, and (4) the study repre-
sented an original research on a pediatric or adult popula-
tion. Multi-country studies were excluded if relevant coun-
try-level data were not reported. In case of duplicate reports 
from the same study population, the one with more data was 
included. Abstracts and full-text articles were assessed for 
eligibility by two independent investigators (Z.Z. and M.P.)

Main outcome variables

A Microsoft Excel spreadsheet was developed for data 
extraction. General characteristics of the publications (year 
of publication, language, and source of funding), study 
methodology (data collection, study setting, design, and 
duration), study population (sample size, demographics, 
diagnosis, disease duration, and subgroups by disease state 
or treatment), version of the EQ-5D questionnaire (EQ-
5D-3L, EQ-5D-5L, and EQ-5D-Y), value-sets used, EQ-5D 
results reported (health profiles, index, and EQ VAS scores), 
and other relevant outcome measures were recorded. In addi-
tion, EQ-5D utility values were collected by patient sub-
groups. Data extraction was performed by F.R., L.G., and 
Z.Z., and reviewed by M.P.

Qualitative analysis and risk of bias assessment

The methodology and reporting quality of EQ-5D stud-
ies were matched to the EuroQol guidelines [15]. In stud-
ies which reported a treatment effect measured by EQ-5D 
index score (either versus a control group in a randomized 
controlled trial, or as a non-randomized cohort versus base-
line, or as a comparison of subgroups in a cross-sectional 

design), general risk of bias was assessed using the Cochrane 
Collaboration’s tool [23]. Selection (sequence generation/
allocation concealment), performance (blinding of partici-
pants and personnel), detection (blinding of outcome assess-
ment), attrition (incomplete outcome data), reporting, and 
other bias were assessed with respect to EQ-5D index scores 
by each subgroup, and studies as well as outcomes by sub-
groups were categorized as low, high, or unclear risk of bias. 
Risk of bias assessment was performed by Z.Z. and M.P.

Statistical analysis and meta‑analysis of EQ‑5D index 
scores

For summarizing the study characteristics, descriptive statis-
tics were applied. When combining patient groups within the 
same study, weighted means were calculated for demograph-
ics and EQ-5D index scores. Where not reported, standard 
deviations were obtained from confidence intervals, inter-
quartile ranges, or ranges [23]. Missing standard deviations 
were imputed from studies with closest possible match in 
terms of patient group and sample size.

To reflect the clinical and methodological heterogeneity 
of studies, the following patient subgroups were developed.

•	 Ankylosing spondylitis (AS): biologic therapy and syn-
thetic disease modifying antirheumatic drug (sDMARD).

•	 Chronic pain: baseline score of prospective studies 
involving patients with shoulder pain and low back pain.

•	 Osteoarthritis (OA): baseline score of prospective studies 
involving patients with hand OA, knee OA, and hip OA.

•	 Osteoporosis (OP): no fracture, fracture within 2 months, 
after fracture separately for upper limb, hip, and vertebral 
fractures.

•	 Psoriatic arthritis (PsA): biologic therapy, traditional 
systemic therapy, and no systemic therapy.

•	 Rheumatoid arthritis (RA): biologic therapy (≥3 months) 
and non-biological therapy.

•	 Scleroderma (SCL): localized SCL and systemic sclero-
sis (SSC).

Reported EQ-5D index scores of alternative subgroups 
such as disease severity, age groups, or resource utilization 
were not included in the meta-analysis. Both follow-up time 
in cohorts and inclusion criteria in cross-sectional studies 
were considered when setting time criteria for selected 
patient groups in OP and RA. Follow-up results of studies 
reporting the effect of balneotherapy and mud therapy were 
not included in the quantitative synthesis due to the lack of 
feasible subgroups from the highly diverse patient popula-
tions and interventions.

According to the comments of the Cochrane Handbook, 
we assumed potentially limited value of testing statistical 
heterogeneity formally [23]. Therefore, based on the known 
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clinical and methodological heterogeneity of the studies, a 
random-effects meta-analysis was performed using the Der-
Simonian and Laird method [24]. Analysis of results was 
conducted by M.P., V.B., P.B., and Z.Z. All authors reviewed 
and commented the manuscript.

Results

Search results

The results of the study selection process and reasons of 
exclusion are detailed in Fig. 1. According to a systematic 
review, 143 articles on EQ-5D were published between 
2000 and 1st July 2015 [19], from which 23 publications 
were identified as musculoskeletal disorders. The elec-
tronic search of databases provided 117 additional articles 
on EQ-5D up to 1st Sept 2016, out of which 11 studies were 
conducted on musculoskeletal disorders, four met the pre-
defined inclusion criteria, and additional two papers [25, 
26] were identified through hand-search in non-indexed 
journals. Overall, 29 papers were included in the qualitative 
synthesis. Six publications [27–32] (including both total hip 

replacement (THR) studies [28, 32]) did not report EQ-5D 
utility values, so the meta-analysis of utility results was per-
formed on 23 studies.

Distribution of studies by time, countries, and diagnoses

Among the 29 included studies, the first was published in 
2003. There was a noted increase in publication activity con-
cerning EQ-5D in the past 5 years, as 76% of studies have 
been published since 2012 (Table 1). The number of stud-
ies by diagnoses and countries is presented in Fig. 2. Most 
studies (n = 7, 24%) were performed in RA [26, 33–38], 
followed by OP (n = 5, 17%) [31, 39–42] and chronic pain 
(n = 5, 17%) [27, 29, 30, 43, 44]. While 18 studies originated 
from Hungary (62%), no studies were found in Romania.

Study design, interventions, and bias assessment

The main characteristics of the included studies are sum-
marized in Table 1. The majority were prospective cohorts 
(n = 13, 45%) [26, 27, 29–33, 38–41, 50, 52] and cross-
sectional studies (n = 9, 31%) [25, 34, 35, 37, 42, 49, 

Fig. 1   PRISMA flowchart of study selection. Searched: 1 Sept 2016
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51–53]. Only two studies (7%) analyzed data from patient 
registries. Two papers (7%) missed to report the setting.

Treatment effects were measured in 21 studies. Six 
RCTs involving a total of 319 patients focused on OA 
(n = 4) and chronic pain (n = 2), examining the effect 
of balneotherapy (n = 5) [43–47] or mud therapy (n = 1) 
[48]. All RCTs were conducted in Hungary. The effect of 
biological therapy was measured in two cross-sectional 
[34, 52] and five prospective [33, 34, 36, 38, 50] studies 
(including the two registries) in RA [26, 33, 34, 36, 38], 
AS [50] and PsA [52]. Other drug treatments and surgi-
cal therapy were assessed in two studies [31, 41] and four 
studies [27, 28, 32, 40], respectively. Physical therapy [29] 
and magnetic field therapy [30] were also evaluated in two 
smaller studies. From the 22 distinct patient subgroups, 
where the EQ-5D index score was measured either before 
or after an intervention, risk of bias was assessed as low 
in nine subgroups (41%) [40, 41, 43–48] mainly due to 
involving only baseline data, and potentially high in 13 
subgroups (59%) [33, 34, 36, 38, 40, 50, 60] due to meas-
uring the effect in open-label design (Table 3).

There was no specific intervention measured in the other 
8 studies involving altogether 2001 patients [25, 35, 37, 39, 
42, 49, 51, 53] (Table 2).

The source of funding was not reported in 8 studies 
(28%), and 7 studies (24%) were conducted without fund-
ing. The industry sponsored 4 studies, one study was jointly 
funded by a foundation and the industry, and 9 studies (31%) 
were reportedly funded by independent bodies.

Summary of EQ‑5D reports

The 29 papers reported 306 distinct EQ-5D outcomes (any 
outcome, any time-point) in 95 different patient subgroups, 
out of which 23 papers (79%) reported a total of 131 EQ-5D 
index scores in 87 different patient groups (4147 patients). 
Table 2 summarizes the EQ-5D reports by publication. 
Repeated measurements provided a total of 12 026 individ-
ual EQ-5D index score data points. In addition, one paper 
reported the pre- and post-treatment change of EQ-5D index 
score as a healthcare indicator in 9 hospitals [32]. Further-
more, EQ VAS results and health profiles were reported in 
21 (72%) and 5 (17%) articles, respectively. All the three 
standard EQ-5D outcomes were reported simultaneously 
in only 4 papers (14%) [25, 36, 49, 52]. One paper [38] 
reported additional EQ-5D results, such as percentage of 
patients having negative utilities (worse than dead), percent-
age of patients achieving minimally important difference in 
index change, and the effect size of index change. Accumu-
lated QALY gain was calculated in two articles [38, 39]. In 
three publications, alternative EQ-5D outcomes [16] were 
reported: the average of the digit scores of the responses on 
the descriptive system was reported in two articles [28, 29] 
and the average score by each dimension in one article [31].

Most of the EQ-5D questionnaires were applied on-site 
(25 studies, 5321 patients) and majority of the on-site studies 
recorded EQ-5D data for all involved patients. Only three 
studies reported respondent rates of 97% [51], 86% [26], and 
over 99% [34]. Missing EQ-5D utilities of 12 cases from two 

Fig. 2   Number of studies and 
cumulative sample size by 
diagnoses and by country
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Table 3   Summary of utility values by subgroups

Diagnosis Disease state Author, date 
[Ref.]

Bias assessment N EQ-5D index 95 CI Combined results

N EQ-5D index 95 CI

AS Biologic therapy Mlcoch et al. 
2016 [50]

High (open 
study)

230 0.73 0.71 to 0.75

Conventional 
therapy

Kawalec et al. 
2015 [49]

na 78 0.51 0.47 to 0.55 161 0.59 0.44 to 0.73

Mlcoch et al. 
2016 [50]

High (open 
study)

83 0.66 0.62 to 0.70f

Chronic pain Shoulder pain at 
baseline

Tefner et al. 
2015a,i [43]

Low (baseline) 46 0.52 0.46 to 0.58

Low back pain 
at baseline

Tefner et al. 
2012a,i [44]

Low (baseline) 57 0.52 0.46 to 0.58

OA Hand OA at 
baseline

Kovács et al. 
2012a,i [46]

Low (baseline) 45 0.48 0.42 to 0.54

Knee OA at 
baseline

Kulisch et al. 
2014a,i [47]

Low (baseline) 77 0.61 0.56 to 0.66 130 0.57 0.48 to 0.65

Tefner et al. 
2013a,i [48]

Low (baseline) 53 0.52 0.47 to 0.57

Hip OA at 
baseline

Kovács et al. 
2016a,i [45]

Low (baseline) 41 0.48 0.41 to 0.55

OP At baseline (40% 
fracture)

Péntek et al. 
2003i [41]

Low (baseline) 45 0.65 0.58 to 0.72

No fracture Borgström et al. 
2013a [39]

na 450 0.78 0.76 to 0.80 538 0.78 0.76 to 0.79

Vokó et al. 2013 
[42]

na 88 0.77 0.74 to 0.80c

Upper limb 
fracture (≤2 
month)

Borgström et al. 
2013 [39]

na 113 0.49 0.44 to 0.54 255 0.58 0.40 to 0.76

Vokó et al. 
2013a [42]

na 142 0.67 0.61 to 0.73c

After upper limb 
fracture (≥ 4 
month)

Borgström et al. 
2013 [39]

na 113 0.76 0.72 to 0.81 263 0.71 0.61 to 0.81

Vokó et al. 
2013a [40]

na 150 0.66 0.61 to 0.71c

Vertebral 
fracture (≤2 
month)

Borgström et al. 
2013 [39]

na 71 0.37 0.30 to 0.45 297 0.50 0.25 to 0.74

Vokó et al. 
2013a [42]

na 226 0.62 0.57 to 0.67c

After vertebral 
fracture (≥ 4 
month)

Borgström et al. 
2013 [39]

na 71 0.67 0.60 to 0.74

Hip fracture (≤2 
month)

Borgström et al. 
2013 [39]

na 266 0.19 0.16 to 0.22 346 0.40 –0.02 to 0.82

Vokó et al. 
2013a [42]

na 80 0.62 0.53 to 0.71c

After hip 
fracture (≥ 4 
month)

Borgström et al. 
2013 [39]

na 266 0.65 0.61 to 0.68 347 0.66 0.63 to 0.68

Vokó et al. 2013 
[42]

na 81 0.66 0.63 to 0.69c

Men, major 
fracture before 
surgery

Dimitrov et al. 
2015i [40]

Low (baseline) 24 –0.28 −0.38 to 0.18

Men, after major 
fracture (≥ 6 
month)

Dimitrov et al. 
2015i [40]

High (open 
cohort)

24 0.73 0.65 to 0.81
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studies [25, 51] were not indicated in the publication sample 
sizes (Table 1), but were reflected in the number of EQ-5D 
index observations in the meta-analysis (Table 3).

The EQ-5D version was specified in 17 articles (59%): 16 
used the EQ-5D-3L, and one the EQ-5D-5L [25]. Out of the 

12 studies (41%) which did not specify the instrument, 10 
reported EQ-5D index scores [26, 33, 40, 43–48, 53]. From 
the 24 publications which reported EQ-5D index scores, the 
UK time trade-off (TTO) value-set was used in 9 cases, the 
UK value-set without specifying the valuation method in two 

N number of EQ-5D index observations, na not assessed (due to lack of intervention)
a Combined data from subgroups
b Repeated measures
c Estimated from interquartile range
d Estimated from range
e Imputed from Péntek et al. 2014
f Imputed from Kawalec et al. 2015
g Imputed from Péntek et al. 2014
h Sample size corrected for missing EQ-5D values
i Value-set not reported

Table 3   (continued)

Diagnosis Disease state Author, date 
[Ref.]

Bias assessment N EQ-5D index 95 CI Combined results

N EQ-5D index 95 CI

PsA Biologic therapy Rencz et al. 
2014 [52]

High (open 
study)

27 0.49 0.34 to 0.64

No systemic 
therapy

Rencz et al. 
2014 [52]

High (open 
study)

12 0.57 0.34 to 0.80

Traditional sys-
temic therapy

Brodszky et al. 
2010h [51]

na 177 0.50 0.46 to 0.54 195 0.47 0.39 to 0.56

Rencz et al. 
2014 [52]

High (open 
study)

18 0.40 0.26 to 0.54

RA Biologic therapy 
(≥3 month)

Horák et al. 
2013b,i [33]

High (open 
study)

316 0.68 0.65 to 0.71e 2124 0.66 0.63 to 0.69

Inotai et al. 2012 
[34]

High (open 
study)

85 0.61 0.56 to 0.66

Péntek et al. 
2014 [36]

High (open 
study)

77 0.63 0.56 to 0.66

Závada et al. 
2014b [38]

High (open 
study)

1646 0.69 0.67 to 0.71d

Non-biological 
therapy

Inotai et al. 2012 
[34]

High (open 
study)

168 0.48 0.43 to 0.53 1490 0.38 0.23 to 0.53

Mészáros-
Vincze 2003i 
[35]

na 81 0.43 0.36 to 0.50g

Péntek et al. 
2008 [37]

na 255 0.46 0.42 to 0.50

Péntek et al. 
2014 [36]

High (open 
study)

92 0.36 0.29 to 0.43

Szűcs et al. 
2016i [26]

High (open 
study)

71 0.38 0.30 to 0.46

Závada et al. 
2014 [38]

High (open 
study)

823 0.16 0.14 to 0.18d

SCL and SSC Systemic scle-
rosis

Minier et al. 
2010a [53]

na 80 0.58 0.52 to 0.64 102 0.62 0.55 to 0.69

Péntek et al. 
2015h [25]

na 22 0.65 0.60 to 0.70

Local sclero-
derma

Péntek et al. 
2015h [25]

na 6 0.64 0.44 to 084
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cases [36, 50], one study used the Slovene VAS-based value-
set [32] and another the European VAS-based value-set [49]. 
Eleven articles (46%) did not report the value-set used for 
the EQ-5D index calculation [26, 33, 35, 40, 41, 43–48].

Meta‑analysis of health‑state utility results (EQ‑5D 
index score)

Out of the total 131 reported EQ-5D outcome subgroups 
from 12 026 patient observations, 58 subgroups (44%) 
involving 6876 patient observations (57%) were included 
in the meta-analysis. Altogether, 28 subgroups (685 patient 
observations) from 5 studies were excluded due to assessing 
the effect of balneotherapy or mud therapy [43–46, 48, 51], 
one subgroup involving 823 patient observations [38] was 
excluded due to not meeting the required follow-up time, 
7 groups from 6 studies [33, 34, 41, 50, 52, 53] involving 
1810 patient observations were excluded due to reporting 
mixed groups of patient populations, and 37 subgroups 
from 7 articles [25, 35, 37, 40, 42, 50, 51] involving 1832 
patient observations were excluded due to a different split 
of patients from the predefined criteria.

Baseline values of the active and control treatment groups 
were combined in 6 studies [43–48], the baseline before dif-
ferent osteoporotic fracture locations was combined in one 
study [39], and distal and proximal arm fractures [42] and 
subtypes of systemic sclerosis [53] were also combined in 
two studies. Three subgroups from two studies, which did 
not meet the predefined criteria, were added separately to 
the results. One study reported EQ-5D index scores of major 
osteoporotic fractures before and after surgical intervention 
[40] without further specifying the location, and another 
study reported a group of osteoporotic patients with a mixed 
history of fractures [41]. In two prospective cohort studies 
[33, 38], more than one follow-up measurement subgroups 
met the inclusion criteria and were included in the data syn-
thesis. Altogether, in seven diagnoses, we formed 42 distinct 
patient groups and combined them into 24 disease states in 
the meta-analysis. The combined utility values by disease 
state are reported in Table 3.

Discussion

This systematic review includes 29 articles reporting EQ-5D 
index scores in 8 CEE countries between Jan 2000 and Sept 
2016. The review highlights the diversity of reporting qual-
ity and provides recommendations for authors. In addition, 
a meta-analysis of EQ-5D index scores is provided in 24 
musculoskeletal disease states involving 6876 patient obser-
vation points.

Although the significance of musculoskeletal disorders 
from a public health perspective was well reflected by their 

share within the overall EQ-5D research activity in the CEE 
region [19], the relative size of country or patient popula-
tions were not proportional across the 29 studies. The large 
majority of the studies were performed in Hungary, while 
no study was found from Romania. Austria was involved 
only in one international OP study [39]. With the existing 
local value-sets, population norms, and a large number of 
studies in other disease areas, Poland is the leader of EQ-5D 
research in the CEE region, while its contribution to mus-
culoskeletal studies was relatively small with 125 involved 
patients (2%).

With seven conditions covered, Hungary led the number 
of diagnoses, while other countries covered one or two. The 
most studied diagnoses in the eight countries were RA and 
OP, which can be explained by the advances of drug therapy 
in these fields over the last decades. Interestingly, however, 
the greatest disease burden among musculoskeletal disorders 
is caused by low back pain [1], which was disproportionately 
under-represented in the sample. Although physiotherapy is 
a widespread and costly treatment modality [54], its effect 
assessed by EQ-5D was studied only in a small number of 
RCT’s [43–48]. EQ-5D data from some important areas 
were missing, such as neck pain, SLE, gout, or pediatric 
rheumatic diseases [juvenile idiopathic arthritis (JIA), sco-
liosis, and osteonecrosis]. Although one JIA study was found 
in Bulgaria in a multi-country survey, it was excluded from 
this analysis due to reporting the EQ-5D outcome of a single 
patient only, while recruitment was not successful in Hun-
gary [55]. The scarcity of data from registries is a major gap 
in the region; the Czech ATTRA registry was the only that 
provided EQ-5D data. The pattern of authors suggested that 
some prolific research groups made significant contributions 
by conducting smaller cross-sectional studies or RCT’s, 
which hopefully will inspire other researchers in the region.

Based on our findings, we have summarized the most rel-
evant points to consider in EQ-5D studies and data reporting 
in Table 4. Some further issues deserve mentioning. Age- 
and gender-matched comparisons with the general popu-
lation can provide information on the burden related to a 
disease. Although representative population norms are avail-
able for Hungary, Slovenia, and Poland, and the city-norm 
of Burgas for Bulgaria [19], only one study [35] compared 
the EQ-5D utilities with population norms.

EQ-5D index scores depend on the valuation method 
used and significant differences have been demonstrated 
between countries; therefore, the choice of the value-set 
requires careful consideration. Transferring EQ-5D utilities 
between jurisdictions remains an important potential source 
of bias in health economic analysis [56]. For the same state 
with scores 21232 across the five health dimensions, the 
utility generated with VAS method is 0.294 with the UK 
value-set, 0.297 with the Slovenian one, while it is 0.424 
with the Finnish one [57]. Moreover, the utility values of the 
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EQ-5D-3L and the EQ-5D-5L differ significantly as well. 
Therefore, for the proper interpretation of results, stud-
ies that report EQ-5D utility values should specify which 
EQ-5D version and value-set were used. In our review, only 
11 studies fulfilled these criteria. From the 10 studies, which 
did not specify the EQ-5D version, only one [53] was pub-
lished before the development of EQ-5D-5L. As a result, 
data from 782 patients (2059 utility observations) can only 
be interpreted with limitations.

From the CEE region, national EQ-5D-3L value-sets 
are available in Slovenia and Poland. The Slovenian study 
[32] used the Slovenian value-set, while the Polish study 
[49] used the European one, despite the local value-set was 
available at the time of publication [58] and the Polish HTA 
Agency preferred reports using the local value-set [19]. In 
other clinical areas, the mixed use of UK, European VAS-
based and local value-sets have been reported by countries 
[19]. Although both VAS- and TTO-based UK value-sets 
exist, in two articles, the valuation method could not be iden-
tified. The development of national value-sets could increase 
the local validity of data. However, in economic analyses, 
the lack of local utilities necessitates the transferring of 
results from other countries, and, if available, preferably a 
synthesis of results from multiple countries for larger sample 
size and improved precision. In such cases, for EQ-5D-3L 
data, the most commonly used UK value-set based on time 
trade-off (TTO) method (MVH A1) [59] may provide con-
sistent and comparable results across countries. In the future, 
developing a CEE regional value-set could reflect both the 
specifics of regional population preferences while enabling 
the cross-border utilization of results [19].

We believe that one major advantage of this review is that 
it provides a collection of EQ-5D index scores obtained in 
the CEE region in seven musculoskeletal conditions. Most of 
the data, especially in the case of patient populations treated 
with biologicals, were generated in cross-sectional or open 
cohort real-world studies. Reimbursement restrictions often 
limit the use of biologicals to special populations in the CEE 
region [60]; therefore, the interpretation of the baseline data 

in these studies as well as the comparison with conventional 
therapies or data from other geographies requires caution.

In our study, the mean utility difference between AS 
patients treated with biological or the conventional therapy 
was 0.14. In RCTs of etanercept in AS, the QALY gain with 
EQ-5D was in the range of 0.2–0.24 [61, 62].

The utility difference in PsA between patients who 
receive biological therapy and those who do not receive 
systemic therapy was 0.12, while there was no difference 
between the biological and traditional systemic treatments. 
In a systematic review, the EQ-5D utility values of patients 
with psoriasis ranged between 0.52 and 0.9 [63]. Different 
severity of the skin conditions in the included PsA popula-
tions [51, 64] also needs to be considered, when interpreting 
the health utility results.

The utility difference between RA patient groups receiv-
ing sDMARD therapy or at least 3-month biological therapy 
was 0.39, which is relatively high compared to the results 
of similar Western-European cohort studies [65–69]. In the 
three open-cohort studies included in our review (81% of 
observations) [33, 36, 38], patients were initiated on bio-
logicals, who had not responded to sDMARD therapy. 
Biological therapy is reimbursed in most CEE countries in 
severe patients with DAS28 scores ≥5.1, who frequently 
report health states associated with negative utilities [70]. 
The baseline data of these patients were included in the 
sDMARD group in our analysis. In the study of Závada et al. 
[38] and Péntek et al. [71], despite the similar DAS28 scores 
of 6.4 and 6.1, 60.5% and approximately 5% of patients 
reported extreme pain at the baseline, respectively. The 
corresponding difference between baseline and post-treat-
ment EQ-5D index scores were 0.53 and 0.27, respectively. 
The relative sensitivity of the EQ-5D-3L UK value-set to 
extreme problems [57] (especially pain and mobility) may 
contribute to the marked difference of utility values between 
the biological and sDMARD groups in RA.

The utilities of baseline OA patients ranging between 
0.48 and 0.61 were similar to results of other QoL studies 
in OA [72].

Table 4   Recommendations for 
reporting EQ-5D results

DCE discrete choice experiment, TTO time trade-off, VAS visual analogue scale

(1) Report the mode of administration and the response-rate
(2) Specify the descriptive system used (EQ-5D-3L, EQ-5D-5L or EQ-5D-Y)
(3) Specify the value-set used (country, year, method—TTO, VAS, DCE, hybrid)
(4) For EQ-5D-3L studies, when available, report index scores (utilities) calculated with both local and UK 

TTO value-sets to allow international comparisons
(5) Given the scarcity but expected rapid growth of data with the EQ-5D-5L, it is suggested to report 

EQ-5D-5L index scores (utilities) calculated with value-sets most used in the general population and in 
relevant patient samples at the time and, if available, also with local value-set

(6) Report variance measures for EQ-5D index scores
(7) Report the EQ VAS results and the health profile in addition to the index score
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The interpretation of utilities in OP requires special 
care. The immediate dramatic effect of a major fracture on 
quality of life is probably best illustrated by the study of 
Dimitrov [40], demonstrating “worse than dead” (−0.28) 
average EQ-5D index score in men immediately prior sur-
gery. Although the studies of Borgström et al. [39] and Vokó 
et al. [42] indicate considerable quality-of-life improvement 
in a few months after fractures, the post-fracture EQ-5D 
index levels remained lower by 0.08–0.13 than pre-fracture 
levels, with hip fractures having the greatest negative con-
sequences. It has to be emphasized that these studies did 
not measure the increased mortality associated with major 
osteoporotic fractures, which is a major driver of QALYs 
lost due to OP [73].

The major limitation of the quantitative synthesis of this 
report, but also, one of the main findings is that nearly 66% 
of all observations provided incomplete information about 
the reported utility values, and originated from studies hav-
ing potentially high bias. Although a variance measure is 
essential for the secondary use of EQ-5D index scores in 
economic analyses or meta-analyses, it was not reported and 
had to be imputed in three studies [33, 35, 50], involving 
1336 observations, which is 19% of the data included in the 
meta-analysis in this report. Altogether, from the 23 arti-
cles included in the meta-analysis, only 9 (39%) provided 
correctly equally the EQ-5D version, the value-set, and the 
variance of the reported utilities. From these studies, only 4 
were assessed as having low bias. Furthermore, despite the 
hand-search of non-indexed journals by local experts, some 
relevant research projects published in the grey literature 
may have been omitted from our review.

Conclusions

Musculoskeletal disorders are a prolific field of EQ-5D 
research within the CEE region both in terms of the num-
ber of publications, covered diagnoses, and involved patient 
numbers. The most studied areas were RA and OP, followed 
by chronic pain, OA, AS, PsA, THR, and SCL, which nei-
ther fully reflect the public health impact, nor the availability 
of expensive therapies for the respective disorders. Low back 
pain was under-represented, and important areas, such as 
neck pain, SLE, gout, and childhood disorders lacked EQ-5D 
studies. Research activity in countries seems to rather reflect 
the expertise and scientific agenda of individual research 
groups than the size of populations, overall health expendi-
ture, or the state of development of local EQ-5D instruments. 
Most studies were conducted in Hungary, while no muscu-
loskeletal studies were identified in Romania. Poland, the 
region’s most advanced country in terms of the availability 
of local EQ-5D instruments, was largely under-represented 
in the field of musculoskeletal disorders.

The large share of publications without specific funding 
indicates that EQ-5D is an easy-to-use and relatively inex-
pensive research tool for practicing physicians and health 
economists, yet EQ-5D studies can generate considerable 
value to the greater society even across country borders. 
Although there is a wealth of research using EQ-5D in 
a variety of conditions in the region, due to incomplete 
reporting of the results, the usefulness of the data for eco-
nomic analysis was somewhat limited in many studies. To 
enable the proper interpretation and utilization of the data 
in health economic analyses, authors should pay attention 
to more elaborate reporting of EQ-5D results.

With the increasing demand for locally relevant, high-
quality economic analyses in the CEE region, our find-
ings call for the collection of regional utility studies in 
a systematic database, as well as a coordinated strategy 
in the generation of more well-designed utility studies to 
cover the gaps in high-disease-burden areas. A potentially 
cost-effective strategy may be a more widespread use of 
online data collection methods. Although the development 
of country-specific value-sets would be desirable, in the 
future, a CEE regional value-set could reflect both the spe-
cifics of regional population preferences, while enabling 
the cross-border transfer of results.
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