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Abstract
Purpose To develop population norms for the EQ-5D-5L questionnaire based on a representative sample of Moscow citizens.
Methods We used quota sampling accounting for sex, age group and administrative district of residence. Respondents in 
randomly selected outdoor and indoor locations were surveyed with the official Russian paper-and-pencil version of the EQ-
5D-5L questionnaire and a set of socio-demographic questions. We estimated four types of EQ-5D results: the distribution 
of limitations according to EQ-5D-5L dimensions, the perception of the health-related quality of life (HRQoL) with a visual 
analogue scale (EQ VAS), the unweighted score for a respondent’s health state (Level Sum Score, LSS) and the Russian 
health preferences-based weighted score (EQ index). In order to estimate the EQ-5D-5L index, we used a newly developed 
Russian EQ-5D-3L value set, together with EuroQol Group cross-over methodology.
Results A total of 1020 respondents (18–93 years old) from the general Moscow adult population completed the EQ-5D-5L 
questionnaire. HRQoL domains with the largest number of identified health limitations were pain/discomfort (48.6%) and 
anxiety/depression (44.1%). Two hundred seventy-nine respondents (27.0%) did not report any health restrictions. The 
mean EQ VAS and EQ-5D-5L index were 74.1 (SD 17.3) and 0.907 (0.106) respectively. Multivariate analysis showed 
that female sex, advanced age and lack of access to the Internet had a negative influence on HRQoL, whereas residence in 
certain districts had a positive impact.
Conclusions The study provides population norms of health-related quality of life in Moscow, measured according to the 
EQ-5D-5L questionnaire. These reference values can be used to optimise the effectiveness of resource allocation in healthcare.
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Introduction

Over the past few years, health technology assessment (HTA) 
has been implemented in most Central and Eastern European 
(CEE) countries—based on international standards or through 
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developments to the original HTA system, as in post-Soviet 
countries [1]. Russia, being the largest country in the world 
and the world’s ninth most populous country, implemented 
HTA into federal law in 2014 [2]. In spite of this, local health-
care decision-makers do not commonly use health-related 
quality of life (HRQoL) in outcome measurement and resource 
allocation.

When measuring HRQoL, one can choose between generic 
and disease-specific instruments [3]. Generic instruments 
focus on general health status, including physical, functional, 
and emotional domains. They apply to every health state and 
may be useful for comparisons between unrelated medical 
technologies. In some specific diseases, their use may be lim-
ited by a lack of sensitivity. One of them, the EQ-5D, is by 
far the most commonly used instrument for calculating utility 
scores, both in the CEE region [1] and all over the world [4]. 
The main advantages of EQ-5D are its widespread use, brevity 
and simplicity of administration [5]. Official versions are avail-
able for over 200 languages, so the data collected with EQ-5D 
can be successfully utilised for international comparisons. A 
five-level version of the EQ-5D (EQ-5D-5L) was developed, 
to improve the sensitivity of the original, three-level version 
(EQ-5D-3L), by adding two intermediate answer options to all 
of the dimensions [6, 7].

Population reference data for a specific country or region 
(sometimes called population norm data or simply popula-
tion norms), can be used to compare profiles for patients 
with particular conditions with data for the average person in 
the general population from a similar age and gender group. 
Additionally, population norms enable comparison of the 
burden of the disease with the general population’s health, 
as well as the measurement of health inequalities [8].

Moscow has one of the largest municipal economies in 
Europe, which also accounts for more than one-fifth of the 
country’s gross domestic product. In Russia, Muscovites are 
in second place in terms of life expectancy, second only to 
inhabitants of the Republic of Ingushetia [9]. Although there 
is a long tradition of health surveys in Moscow, none of them 
has involved instruments from the EQ-5D family.

Our study aimed to develop population norms for HRQoL 
in Moscow, based on the EQ-5D-5L questionnaire. Bear-
ing in mind the size of Russia, and knowing that most of 
the pilot projects are carried out firstly in Moscow before 
encompassing other regions, we have decided to start from 
the capital.

Methods

Sample

To make our study representative, we used quota sampling. 
Quotas accounted for sex, age group and the district of 

residence (okrug). The official division of Moscow in place 
until 2012, with ten administrative areas, was used. Seven 
age strata were distinguished (18–24, 25–34, 35–44, 45–54, 
55–65, 64–75 and 75+ years). Quotas were built based on 
the Russian Statistics Office (ROSSTAT) data from 2014 
[10].

Survey

The official Russian paper-and-pencil version of the EQ-
5D-5L was used. The EQ-5D-5L consists of two parts: a 
descriptive system (a report of symptoms and abilities) and 
a visual analogue scale (EQ VAS). The descriptive system 
includes five dimensions: mobility (MO), self-care (SC), 
usual activities (UA), pain/discomfort (PD), and anxiety/
depression (AD). EQ-5D-5L dimensions comprise five lev-
els of severity: no problems, slight problems, moderate prob-
lems, severe problems, and extreme problems [4]. Responses 
for all the five dimensions can be combined to form a five-
digit number describing the respondent’s health state (from 
“11111”, meaning “no problems at all”, to “55555”, mean-
ing “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 single sum-
mary index by applying a formula that attaches values to 
each of the levels in each dimension (EQ Index) [11]. To 
estimate the EQ-5D-5L index, we used a newly developed 
Russian EQ-5D-3L value set [12], together with EuroQol 
Group cross-over methodology [13]. We also calculated 
unweighted Level Sum Scores (LSS) of the health states, a 
crude measure of severity of EQ-5D profiles, which may be 
a useful tool for performing comparisons among different 
populations.

The additional socio-demographic questionnaire included 
questions about: respondents’ age, level of education, 
monthly income, smoker/non-smoker and Internet access 
and usage. The question about the education provided nine 
possible answers. For data analysis, the responses were 
aggregated into three levels: primary (up to 9 years of edu-
cation), secondary (up to 11 years of teaching, secondary 
vocational, incomplete higher) or higher education (bach-
elor’s degree, master’s degree or higher).

Data collection

Two researchers (MH, AT) approached randomly selected 
respondents in randomly chosen locations, including parks, 
bus stops, transport hubs, car washes, malls, markets, res-
taurants, cafes and universities. The respondents were asked 
to fill in the EQ-5D-5L on their own but were guided by the 
interviewer if necessary. Answers to questions concerning 
demographic characteristics were collected by the interview-
ers. Items were read by the interviewer a maximum three 
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times, and no additional comments were provided. A total 
of 10% of the interviews were subjected to data input quality 
control (the data of every tenth questionnaire in the paper 
form were verified with the data entered in the electronic 
database). Interviewers’ cross-validation was performed 
(MH carried out control of the data from the questionnaires 
entered by AT and vice versa).

Analysis

We estimated four types of EQ-5D results: (1) the distribu-
tion of limitations according to EQ-5D-5L dimensions, (2) 
the perception of the health-related quality of life with EQ 
VAS, (3) the unweighted score for the respondent’s health 
state—the Level Sum Score (LSS), and (4) the weighted 
score for the health state—the EQ-5D-5L index. For con-
tinuous variables, we calculated the following descriptive 
statistics: mean, standard deviation and 95% confidence 
interval. Estimations were presented for the whole sample, 
as well as for the seven predefined age groups, in the Euro-
Qol Group’s standardised format, to facilitate comparative 
research. We used multiple linear regression to examine the 
associations of socio-demographic characteristics with the 
EQ-5D-5L index and EQ VAS scores. All variables, includ-
ing age, were entered into the models as categorical vari-
ables. Regression coefficients were presented together with 
information about the level of statistical significance. The 
analysis was carried out using Microsoft Excel and Stats-
Direct software, version 2.8.0 (StatsDirect Ltd, England).

Results

From February to October 2017, a total of 1020 respondents 
from Moscow completed the EQ-5D-5L questionnaire. The 
sample approximated to the general adult Moscow popula-
tion in terms of age, gender and district of residence (see 
Table 1 for details). The respondents were aged 18–93 years 
(mean 44.8, SD 19.0). The sample was characterised by a 
relatively high level of education (nearly 60% holding a uni-
versity degree; only 0.5% with just primary level education). 
A substantial percentage of respondents (21.6%) refused to 
disclose their income.

Table 2 presents the results of the EQ-5D-5L descrip-
tive system according to gender and age group. The health-
related quality of life domains with the most significant 
number of identified health restrictions were pain/discom-
fort (48.6%) and anxiety/depression (44.1%), with the low-
est being self-care (11.5%). The most significant number of 
severe and extreme health limitations was identified in the 
mobility dimension (3.7%), followed by anxiety/depression 
(3.2%).

Table 1  Study sample characteristics and comparison with Moscow 
general adult population (n = 11,815,393)

*https ://rosst at.gov.ru

Study sample
n (%)

General adult population*
%

N 1020 (100.0)
Sex
 Female 555 (54.4) 54.0
 Male 465 (45.6) 46.0

Age groups, years
 18–24 184 (18.0) 18.3
 25–34 190 (18.6) 17.6
 35–44 170 (16.7) 16.4
 45–54 150 (14.7) 15.0
 55–64 126 (12.4) 12.8
 65–74 106 (10.4) 10.4
 ≥ 75 94 (9.2) 9.5

Moscow District
 Central 69 (6.8) 6.4
 East 126 (12.4) 12.6
 North 98 (9.6) 9.7
 North-East 118 (11.6) 11.8
 North-West 88 (8.6) 8.2
 South 148 (14.5) 14.9
 South-East 116 (11.4) 11.4
 South-West 121 (11.9) 11.9
 West 116 (11.4) 11.1
 Zelenograd 20 (2.0) 1.9

Education
 Primary 6 (0.5) 6.4
 Secondary 411 (40.5) 51.3
 Higher 599 (59.0) 42.1
 No education 0 (0) 0.2

Income, RUB
 ≤ 15,000 102 (10.0) [≤ 14,000 RUB]: 5.3
 15,001–30,000 246 (24.1) [14,000–27,000]: 17.1
 30,001–50,000 174 (17.1) [27,000–45,000]: 23.7
 50,001–80,000 147 (14.4) [45,000–60,000]: 14.7
 > 80,000 131 (12.8) [> 60,000 RUB]: 39.2
 Refused 220 (21.6) –

Smoking status (current)
 No 736 (72.2) 72.5
 Yes 276 (27.1) 27.0
 Refused 8 (0.8) 0.5

Internet usage
 Everyday 785 (77.9) 89.2
 Minimum once a week 81 (8.0)
 No 142 (14.1) 10.8

https://rosstat.gov.ru
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Table 2  Prevalence of EQ-5D-5L responses by age group and gender (%)

Level Mobility Self-care Usual activities Pain/discomfort Anxiety/depression

Total Male Female Total Male Female Total Male Female Total Male Female Total Male Female

All n = 1020 n = 465 n = 555
 1 64.3 68.2 61.1 88.5 89.5 87.7 68.0 73.3 63.6 51.4 58.5 45.4 55.9 61.3 51.4
 2 23.1 22.4 23.8 9.0 9.0 9.0 23.9 19.1 27.9 36.8 31.8 40.9 30.6 27.1 33.5
 3 8.8 8.0 9.5 1.5 1.1 1.8 5.8 5.6 5.9 9.4 8.6 10.1 10.4 9.7 11.0
 4 3.6 1.5 5.4 1.0 0.4 1.4 1.9 1.5 2.2 2.1 1.1 2.9 2.4 1.9 2.7
 5 0.1 0.0 0.2 0.0 0.0 0.0 0.4 0.4 0.4 0.4 0.0 0.7 0.8 0.0 1.4

Any problems 35.7 31.8 38.9 11.5 10.5 12.3 32.0 26.7 36.4 48.6 41.5 54.6 44.1 38.7 48.6
18–24 years n = 184 n = 85 n = 99
 1 87.0 88.2 85.9 95.7 98.8 92.9 76.6 82.4 71.7 62.0 80.0 46.5 54.3 71.8 39.4
 2 12.0 9.4 14.1 4.3 1.2 7.1 19.6 14.1 24.2 33.7 17.6 47.5 34.2 23.5 43.4
 3 1.1 2.4 0.0 0.0 0.0 0.0 1.6 1.2 2.0 2.2 2.4 2.0 9.2 3.5 14.1
 4 0.0 0.0 0.0 0.0 0.0 0.0 1.1 1.2 1.0 1.6 0.0 3.0 1.6 1.2 2.0
 5 0.0 0.0 0.0 0.0 0.0 0.0 1.1 1.2 1.0 0.5 0.0 1.0 0.5 0.0 1.0

Any problems 13.0 11.8 14.1 4.3 1.2 7.1 23.4 17.6 28.3 38.0 20.0 53.5 45.7 28.2 60.6
25–34 years n = 190 n = 83 n = 107
 1 85.3 88.0 83.2 96.3 96.4 96.3 74.7 72.3 76.6 62.6 62.7 62.6 58.9 62.7 56.1
 2 12.1 8.4 15.0 3.2 3.6 2.8 17.4 16.9 17.8 29.5 26.5 31.8 29.5 27.7 30.8
 3 2.6 3.6 1.9 0.5 0.0 0.9 5.8 7.2 4.7 7.9 10.8 5.6 8.9 8.4 9.3
 4 0.0 0.0 0.0 0.0 0.0 0.0 1.6 2.4 0.9 0.0 0.0 0.0 1.6 1.2 1.9
 5 0.0 0.0 0.0 0.0 0.0 0.0 0.5 1.2 0.0 0.0 0.0 0.0 1.1 0.0 1.9

Any problems 14.7 12.0 16.8 3.7 3.6 3.7 25.3 27.7 23.4 37.4 37.3 37.4 41.1 37.3 43.9
35–44 years n = 170 n = 76 n = 94
 1 74.7 80.3 70.2 95.9 98.7 93.6 81.2 88.2 75.5 60.0 68.4 53.2 54.7 60.5 50.0
 2 18.8 15.8 21.3 4.1 1.3 6.4 15.9 6.6 23.4 36.5 28.9 42.6 35.9 28.9 41.5
 3 6.5 3.9 8.5 0.0 0.0 0.0 2.9 5.3 1.1 2.9 1.3 4.3 8.8 10.5 7.4
 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 1.3 0.0 0.0 0.0 0.0
 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 1.1

Any problems 25.3 19.7 29.8 4.1 1.3 6.4 18.8 11.8 24.5 40.0 31.6 46.8 45.3 39.5 50.0
45–54 years n = 150 n = 69 n = 81
 1 66.0 75.4 58.0 93.3 97.1 90.1 68.7 81.2 58.0 48.0 55.1 42.0 61.3 62.3 60.5
 2 24.0 17.4 29.6 5.3 2.9 7.4 28.0 17.4 37.0 44.0 39.1 48.1 24.7 23.2 25.9

3 6.7 5.8 7.4 1.3 0.0 2.5 3.3 1.4 4.9 6.7 4.3 8.6 10.7 10.1 11.1
 4 3.3 1.4 4.9 0.0 0.0 0.0 0.0 0.0 0.0 1.3 1.4 1.2 3.3 4.3 2.5
 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Any problems 34.0 24.6 42.0 6.7 2.9 9.9 31.3 18.8 42.0 52.0 44.9 58.0 38.7 37.7 39.5
55–64 years n = 126 n = 59 n = 67
 1 53.2 64.4 43.3 89.7 91.5 88.1 65.9 71.2 61.2 45.2 55.9 35.8 60.3 66.1 55.2
 2 32.5 27.1 37.3 8.7 6.8 10.4 27.8 23.7 31.3 43.7 37.3 49.3 29.4 27.1 31.3
 3 11.9 6.8 16.4 0.8 1.7 0.0 5.6 5.1 6.0 9.5 6.8 11.9 7.1 6.8 7.5
 4 2.4 1.7 3.0 0.8 0.0 1.5 0.8 0.0 1.5 1.6 0.0 3.0 3.2 0.0 6.0
 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Any problems 46.8 35.6 56.7 10.3 8.5 11.9 34.1 28.8 38.8 54.8 44.1 64.2 39.7 33.9 44.8
65–74 years n = 106 n = 50 n = 56
 1 27.4 28.0 26.8 76.4 72.0 80.4 57.5 64.0 51.8 37.7 42.0 33.9 49.1 52.0 46.4
 2 43.4 54.0 33.9 18.9 24.0 14.3 32.1 30.0 33.9 39.6 44.0 35.7 30.2 30.0 30.4
 3 17.0 14.0 19.6 1.9 2.0 1.8 6.6 4.0 8.9 16.0 12.0 19.6 15.1 16.0 14.3
 4 12.3 4.0 19.6 2.8 2.0 3.6 3.8 2.0 5.4 5.7 2.0 8.9 3.8 2.0 5.4
 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 1.8 1.9 0.0 3.6
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Health restrictions grew with age group (Fig. 1). This was 
particularly evident in terms of the mobility domain. The 
only dimension that followed a different pattern was anxiety/
depression, where the level of limitations was generally high 
(> 40%) and relatively stable across age groups.

Analysing five EQ-5D-5L dimensions within seven age 
groups, we can state that, in general, females are charac-
terised by expressing a lower health-related quality of life 
(in 29 out of 35 comparisons). The most striking difference 
concerned the youngest age group (18–24 years), and the 
domains pain/discomfort and anxiety/depression, where 
the absolute difference between the frequency of problems 
reported by women and men was 33.5% and 32.4%, respec-
tively (Supplemental Fig. 1).

In total, we observed 170 different health states (out of the 
3125 possible defined by EQ-5D-5L). The five most com-
mon health states accounted for 50.7% of cases, while the 
ten most common accounted for 60.8% of cases (Table 3). 
Two hundred seventy-nine respondents (27.4%) did not 
report any health restrictions (health state ‘11111’).

The whole sample distribution of the EQ-5D-5L index, 
EQ VAS and LSS is presented in Supplemental Fig. 2 (paral-
lel chart created in IBM Watson Studio Cloud). As in other 

general population studies, the health-related quality of life 
of Moscow residents measured according to the EQ-5D-5L 
index or LSS, clustered around the highest values, whereas 
when measured by EQ VAS it was far from the top.

Detailed characteristics of the EQ-5D-5L index and EQ 
VAS, according to gender and age group, are shown in 
Table 4. Similar data summary concerning LSS is presented 
in Supplemental Table 1.

In general, lower HRQoL values start to be evident from 
the age of 45, and the decline in HRQoL accelerates from 
65 years old. Women are characterised by worse HRQoL 
ratings than men, except for two age groups (55–64 years, 
75+ years) in EQ VAS.

Electronic Supplementary Material (Supplemental 
Tables 2–9, Supplemental Figs. 3–8) presents the descriptive 
analysis of population data, preceding the regression analy-
sis. Better educated respondents tend to report fewer limita-
tions within UA, but more within AD. Young (18–24 years) 
males with primary or secondary education reported fewer 
problems within all EQ-5D-5L dimensions, than those with 
higher education. Young (18–24 years) females with primary 
or secondary education reported substantially fewer prob-
lems within PD and AD dimensions (by 14.7% and 22.1%, 
respectively), than those with higher education. Better edu-
cated women had higher EQ VAS and EQ-5D-5L index 
scores across all age groups. Relationship between current 
smoking and HRQoL was unsystematic. Higher income was 
associated with better EQ VAS and EQ-5D-5L index scores, 
fewer problems within MO, UA and PD dimensions, but 
more anxiety and depression.

Table 5 presents the results of multivariate analysis on 
socio-demographic characteristics, which significantly 
predicted HRQoL outcomes. Female sex, advanced age 
(65+ years) and lack of access to the Internet had a negative 
influence. In contrast, residence in selected districts (Zele-
nograd, North-West, South-East) had a positive impact on 
health status, as measured by the EQ-5D-5L index. The 
results for EQ VAS were similar, although not statistically 
significant for district-based dependences.

Table 2  (continued)

Level Mobility Self-care Usual activities Pain/discomfort Anxiety/depression

Total Male Female Total Male Female Total Male Female Total Male Female Total Male Female

Any problems 72.7 72.0 73.2 23.6 28.0 19.6 42.5 36.0 48.2 62.3 58.0 66.1 50.9 48.0 53.6
75+ years n = 94 n = 43 n = 51
 1 12.8 9.3 15.7 50.0 46.5 52.9 27.7 32.6 23.5 21.3 18.6 23.5 47.9 41.9 52.9
 2 38.3 51.2 27.5 34.0 44.2 25.5 39.4 39.5 39.2 34.0 41.9 27.5 27.7 32.6 23.5
 3 30.9 32.6 29.4 6.4 7.0 11.8 22.3 20.9 23.5 35.1 34.9 35.3 17.0 18.6 15.7
 4 17.0 7.0 25.5 9.6 2.3 9.8 9.6 7.0 11.8 7.4 4.7 9.8 5.3 7.0 3.9
 5 1.1 0.0 2.0 0.0 0.0 0.0 1.1 0.0 2.0 2.1 0.0 3.9 2.1 0.0 3.9

Any problems 87.2 90.7 84.3 50.0 53.5 47.1 72.3 67.4 76.5 78.7 81.4 76.5 52.1 58.1 47.1
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Fig. 1  Prevalence of health limitations (any level of severity) for EQ-
5D-5L dimensions according to age group
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Discussion

To the best of our knowledge, this is the first study to 
estimate population norms for the descriptive part of the 
EQ-5D-5L questionnaire, EQ VAS, EQ-5D-5L index 

and Level Sum Score, among a representative sample 
of Moscow inhabitants. Norms for the EQ-5D-5L index 
were obtained through the usage of a recently developed 
Russian EQ-5D-3L value set and EuroQol Group cross-
over methodology. Moscow’s normative data may be used 
as reference values in future EQ-5D-based studies. We 

Table 3  Most common 
EQ-5D-5L health states among 
the Moscow population

*p < 0.05 males vs females, Mann–Whitney test

Health state n % Mean EQ-
5D-5L Index

Mean EQ VAS n males n females

All Males Females

11111 279 27.4 1.000 84.9 85.2 84.6 154 125
11112 85 8.3 0.967 82.6 81.2 83.8 40 45
11121 55 5.4 0.947 77.7 77.5 78.0 27 28
11122 54 5.3 0.915 77.2 81.0 75.9 14 40
21121 44 4.3 0.913 72.5 73.5 71.8 20 24
21122 25 2.5 0.881 67.7 74.0* 63.5* 10 15
11222 21 2.1 0.856 67.0 69.4 65.3 9 12
21111 21 2.1 0.966 73.3 71.0 75.5 10 11
11211 19 1.9 0.941 78.3 80.0 76.4 10 9
11212 17 1.7 0.909 78.0 81.0 75.2 8 9
11123 16 1.6 0.906 70.5 72.6 68.9 7 9
11221 16 1.6 0.889 73.1 71.0 74.1 5 11
21222 16 1.6 0.822 71.2 76.3 69.5 4 12
11113 12 1.2 0.959 70.0 69.0 75.0 10 2
11213 12 1.2 0.900 70.8 63.3 73.3 3 9
21112 12 1.2 0.934 73.6 70.8 76.3 6 6
21221 12 1.2 0.922 67.3 63.7 70.8 6 6

Table 4  EQ-5D-5L index and EQ VAS according to age group and gender

Age group (years) All Male Female

n Mean (SD) [95% CI] n Mean (SD) [95% CI] n Mean (SD) [95% CI]

EQ-5D-5L Index
 All ages 1020 0.907 (0.106) [0.900–0.913] 465 0.923 (0.083) [0.918–0.931] 555 0.893 (0.120) [0.883–0.903]
 18–24 184 0.934 (0.090) [0.921–0.947] 85 0.960 (0.056) [0.948–0.972] 99 0.911 (0.106) [0.890–0.933]
 25–34 190 0.937 (0.074) [0.927–0.948] 83 0.937 (0.070) [0.921–0.953] 107 0.937 (0.077) [0.922–0.952]
 35–44 170 0.938 (0.064) [0.929–0.948] 76 0.952 (0.060) [0.938–0.966] 94 0.927 (0.065) [0.914–0.940]
 45–54 150 0.917 (0.081) [0.904–0.930] 69 0.935 (0.075) [0.917–0.953] 81 0.902 (0.083) [0.884–0.921]
 55–64 126 0.908 (0.084) [0.891–0.921] 59 0.928 (0.066) [0.911–0.945] 67 0.886 (0.094) [0.863–0.909]
 65–74 106 0.855 (0.012) [0.834–0.878] 50 0.878 (0.079) [0.856–0.900] 56 0.835 (0.143) [0.797–0.873]
 75+ 94 0.778 (0.169) [0.744–0.813] 43 0.802 (0.099) [0.771–0.832] 51 0.759 (0.210) [0.700–0.818]

EQ VAS
 All ages 1020 74.1 (17.3) [73.0–75.1] 465 75.3 (17.4) [73.7–76.9] 555 73.0 (17.2) [71.6–74.5]
 18–24 184 78.7 (14.8) [76.6–80.9] 85 83.2 (12.1) [80.6–85.8] 99 74.9 (15.9) [71.7–78.0]
 25–34 190 80.2 (13.0) [78.3–82.0] 83 80.2 (13.9) [77.2–83.2] 107 80.2 (12.3) [77.8–79.0]
 35–44 170 77.5 (14.4) [75.3–79.7] 76 79.1 (12.8) [76.1–82.0] 94 76.3 (15.6) [73.1–79.4]
 45–54 150 75.3 (16.8) [72.6–78.0] 69 78.0 (16.9) [73.9–82.0] 81 73.1 (16.6) [69.4–76.7]
 55–64 126 74.2 (15.2) [71.6–76.9] 59 73.2 (15.1) [69.3–77.2] 67 75.1 (15.4) [71.3–78.8]
 65–74 106 62.2 (18.0) [58.7–65.6] 50 62.8 (17.7) [57.7–67.8] 56 61.6 (18.3) [56.7–66.5]
 75+ 94 57.4 (20.5) [53.2–61.6] 43 56.4 (21.9) [49.7–63.1] 51 58.3 (19.4) [52.9–63.8]
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have found that HRQoL is worse in women than in men 
across almost all age groups, especially in the youngest 
one (18–24 years).

One of the limitations of our study may be the moder-
ate sample size (about 1000 respondents), which is clearly 
smaller than, for example, that used in a Spanish study 
(> 20,000 of respondents) [14, 15]. We would like to point 
out, however, that the sample size should be correlated with 
the size of the target population. If we estimate the number 
of respondents per 1 million of the population (about 86 
in the case of our study), this indicator is higher than in 
most of the EQ-5D-5L population norms studies which we 
identified—in Germany [16–18], Ireland [19], Uruguay [20], 
South Korea [21], Japan [22], the USA [23] and Indonesia 
[24].

Although since July 2012 there has existed a new offi-
cial administrative division of Moscow (two new districts 
were added), we decided to limit our study to Moscow’s 
former division into 10 zones. The two new areas have a 
suburban character, are distant from the city centre (up to 
80 km), less populated, have limited access to the metro 
system, and the health-related quality of life of people 
living there could be different than for other Muscovites.

Our sample proved to be representative for the Moscow 
population in terms of sex, age group and the district of 
residence. However, we based our study on quota sam-
pling, which is a less optimal solution than the random 
sampling used in other Central and Eastern European stud-
ies, such as in Slovenia or Poland (computer selection of 

Table 5  Relation of EQ-5D-5L 
index and EQ VAS with 
demographic characteristics of 
respondents (N = 1020)

*p < 0.1; **p < 0.05

n (%) EQ Index EQ VAS

Mean (SD) Multiple linear 
regression coef-
ficients

Mean (SD) Multiple linear 
regression coef-
ficients

Intercept 0.938 78.4
Gender
 Male 465 (45.6) 0.923 (0.083) – 75.3 (17.4) –
 Female 555 (54.4) 0.893 (0.120) − 0.034** 73.0 (17.2) − 2.5**

Age group
 18–24 years 184 (18.0) 0.934 (0.090) – 78.7 (14.8) –
 25–44 years 360 (35.3) 0.938 (0.069) − 0.001 78.9 (13.7) − 0.7
 45–64 years 276 (27.1) 0.912 (0.082) − 0.016 74.8 (16.1) − 3.3**
 65+ years 200 (19.6) 0.819 (0.149) − 0.092** 60.0 (19.3) − 16.7**

Education level
 Secondary or primary 417 (41.0) 0.901 (0.121) – 73.2 (19.2) –
 Higher 599 (59.0) 0.911 (0.094) 0.011 74.6 (15.9) 2.0*

Smoking status
 No 736 (72.7) 0.904 (0.108) – 73.2 (17.0) –
 Yes 276 (27.3) 0.914 (0.101) − 0.007 76.2 (18.1) 0.9

Internet usage
 Everyday 785 (77.9) 0.927 (0.079) – 77.1 (14.8) –
 Minimum once a week 81 (8.0) 0.883 (0.096) − 0.011 66.3 (18.7) − 5.0**
 No 142 (14.1) 0.811 (0.170) − 0.059** 62.4 (22.6) − 4.3**

District
 North-East 118 (11.6) 0.890 (0.107) – 72.3 (17.9) –
 Central 69 (6.8) 0.903 (0.118) 0.006 74.1 (15.5) 0.7
 East 126 (12.4) 0.896 (0.106) 0.005 73.5 (19.9) 0.8
 North 98 (9.6) 0.912 (0.114) 0.020 75.5 (15.2) 2.5
 North-West 88 (8.6) 0.920 (0.087) 0.029** 76.0 (16.7) 2.8
 South 148 (14.5) 0.903 (0.131) 0.010 72.4 (16.8) − 0.7
 South-East 116 (11.4) 0.916 (0.093) 0.026** 73.1 (19.0) 0.3
 South-West 121 (11.9) 0.913 (0.086) 0.020 75.6 (15.2) 2.5
 West 116 (11.4) 0.908 (0.107) 0.012 74.5 (18.7) 0.9
 Zelenograd 20 (2.0) 0.940 (0.060) 0.044* 78.5 (11.7) 5.3
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respondents based on phone number or personal identifica-
tion number) [25, 26].

Although accessibility of the Moscow transportation sys-
tem for the disabled has improved over the last few years, 
since the Passenger Mobility Centre was opened in 2013, 
limitations for handicapped people on Moscow transportation 
systems remains significant, and we were not able to interview 
any person with a visible disability. According to official sta-
tistics, disabled people constitute about 8.5% of the Russian 
population [27]. One may wonder whether the results of our 
study would be different if it had taken the form of a postal 
survey or a direct interview at the respondent’s home.

Our sample was not perfectly balanced in terms of educa-
tion. Higher education constitutes 42% in Moscow reference 
data and 59% in our study group, primary education—6.5% 
and 0.5%, respectively. In general, the level of education of 
Muscovites seems high compared to other populations. Our 
sample was additionally skewed in the direction of higher lev-
els of education. This could be a particular limitation in situa-
tions in which Moscow population norms will be used to eval-
uate health care programmes that affect the less-educated set 
of beneficiaries, for example, citizens of other Russian regions.

A high percentage of respondents (about 22%) refused to 
answer the question regarding income. As stated previously, 
refusal to answer among Russian respondents, particularly in 
Moscow, is frequently of significant proportions, partly due 
to high levels of distrust towards strangers [28].

There is a long tradition of health surveys carried out 
among the Moscow population. In the last 3 decades several 
have taken place: a postal survey in 1991 (n = 545) [29], 
the Moscow Health Survey in 2004 (n = 1190) [18, 30, 31] 
or the Stress, Ageing, and Health in Russia (SAHR) study 
in 2006–2011 (n = 1800) [32, 33]. In the first two of these, 
health-related quality of life measurement was based on a 
single-item self-reported measure; in the last one, it was 
done using the 36-item Short Form Health Survey (SF-36).

We did not identify any population norms survey, neither 
in Moscow nor Russia, based on the EQ-5D-5L question-
naire. However, in general, studies including EQ-5D are 
quite numerous, especially those undertaken in disease-
specific populations and published in the Russian language. 
The Russian version of EQ-5D-5L has been successfully 
validated in a group of 163 patients with spondylarthritis 
[34]. Recent years have witnessed attempts to carry out EQ-
5D-3L valuation [35, 36], which should soon result in the 
final publication of a country-specific Russian value set [11]. 
The availability of validated tools should facilitate inter-
national comparisons, which up to now have been based 
mainly on general economic and social indicators [37–39].

The lower health perceptions among Moscow women 
was noted in the early nineties in a study comparing them 
with women from Helsinki [19], and subsequently in a 

comparison with Danish citizens [40] and in the Moscow 
Health Study [18, 21]. Similar results were found in a study 
of women from St. Petersburg, Russia’s second-largest city 
[41]. Self-rated health was much worse in St. Petersburg 
than in Estonia or Finland. Housewives, in comparison 
to employed women, had better self-rated health, unlike 
in the two other areas [32]. Studies indicate that in Rus-
sia, although females outlive men and the difference in life 
expectancy is one of the world’s most significant [42], they 
generally report worse health [43, 44]. This phenomenon, 
known as the male–female health-survival paradox [45], is 
very pronounced in Moscow [31].

One of the potentially interesting results of our study is 
the evidence of a particularly low HRQoL in young females, 
as measured with standardised tools. Among women aged 
18–24 years, over 60% reported problems with anxiety/
depression and over 53% with pain/discomfort. The assess-
ment of health with EQ VAS was 8.3 points lower than in 
men from the same age group.

Many different factors could lie behind this phenom-
enon. The Russian sociologist Elena Varshavskaya [46] 
writes about the NEET group (Not in Employment, Educa-
tion or Training) among Russian youth. In 2010, Eurostat 
adopted the standardised definition of NEET and developed 
a methodology for the statistical calculation of its level. The 
NEET group includes young people aged 15–24 years who 
are unemployed or economically inactive, and at the same 
time do not study and are not covered by vocational train-
ing. According to Varshavskaya [46], the proportion of those 
who do not work or study is about 5% higher among women 
than among men (15.5 and 10.4%, respectively). Engage-
ment in fulfilling activities, such as education, training, vol-
unteering or work, contributes to future financial independ-
ence and is essential for well-being [47].

HRQoL population norms for Moscow, taking into 
account the size of the city—over 11.8 million inhabitants, 
constitute a standalone value. Nevertheless, our study may 
be treated as a pilot project, preceding a nation-wide survey. 
Given the geographical extent of the country, the implemen-
tation of Russia population norms study can be a challenge 
but should constitute the next logical stage of research. 
Current Moscow population norms should be re-estimated, 
when the directly measured EQ-5D-5L, becomes available.

Conclusions

This study presents population norms for the EQ-5D-5L 
health questionnaire, based on a representative sample of 
Moscow inhabitants. These reference values, distinguishing 
age and gender groups, can be used to optimise the effective-
ness of resource allocation in healthcare.
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