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Abstract
Aims: the aims of this study were to provide Danish population norms for the eQ-5D-5l and to assess the measurement 
properties of the instrument in a Danish population setting. Methods: We used data from the Danish 5l valuation study 
in which a representative sample of the Danish population completed the eQ-5D-5l and answered socio-demographic 
questions. We generated population norms for the five eQ-5D-5l dimensions, corresponding utility scores and the eQ-
5D visual analogue scale (eQ VAs) according to age and sex. Measurement properties of ceiling effects, known-group 
construct validity and convergent validity were assessed. Results: the mean eQ-5D-5l utility score for the 1014 respon-
dents completing the eQ-5D-5l was 0.90 (standard deviation (SD)=0.16). no significant differences emerged across 
age groups (minimum mean utility score=0.88 (SD=0.19); maximum mean utility score=0.93 (SD=0.11)) or sex (mean 
utility score for women=0.89 (SD=0.17); mean utility score for men=0.91 (SD=0.15)). statistical differences were 
found across educational level, occupational status, income and living situation. similar patterns were observed for the 
eQ VAs. Generally, respondents most often reported problems with pain and discomfort, but young women most often 
reported problems with anxiety/depression. there was a significant strong correlation between eQ-5D-5l utility and 
the eQ VAs and a significant correlation between overall health and each of the five eQ-5D-5l dimensions. the overall 
ceiling effect for the eQ-5D-5l was 39% (compared to 56% for the eQ-5D-3l). Conclusions: Danish population 
norms for the EQ-5D-5L are now available. We found fewer ceiling effects for the EQ-5D-5L compared to the 
EQ-5D-3L, and we provide evidence for convergent and known-group validity of the EQ-5D-5L. 
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introduction

Population data on health-related quality of life 
(hrQol) help to inform public health policy and are 
an important contribution to health economic evalu-
ations. When these data are disaggregated according 
to relevant socio-demographic variables, they can be 
used to assess current population health and changes 
over time, and to identify groups with high risk of 
poor hrQol. In health economic evaluations, 

population norm data can represent values for 
hrQol, provide means for age adjustments and 
assist in medical decision making [1,2].

the eQ-5D, developed by the euroQol Group, is 
a standardised generic measure of hrQol that  
has been widely used to assess population health [3] 
and is one of the most popular preference-based, 
multi-attribute utility instruments used in clinical 
and economic appraisals [4,5]. It contains two main 
elements: a descriptive profile comprising five 
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dimensions (mobility, self-care, usual activities, pain/
discomfort and anxiety/depression) and the eQ-5D 
visual analogue scale (eQ VAs). the original 
eQ-5D-3l instrument [6] has three response levels 
in each of the five dimensions (none, some and 
extreme problems) and describes 243 health states. 
the more recent eQ-5D-5l [7] has five response 
levels in each dimension (none, slight, moderate, 
severe and extreme problems) and describes 3125 
health states.

A numerical value (or utility score) can be 
assigned to each eQ-5D health state to reflect how 
good or bad the health state is according to the pref-
erences of the general population. these utility 
scores are most often obtained from valuation stud-
ies in which a large representative sample of the 
general population directly values a subset of health 
states, and modelling is then used to derive utility 
scores for the entire set of health states [8–11]. 
Danish utility scores for eQ5D-3l were published 
in 2009 [12], and those for eQ-5D-5l were pub-
lished in 2021 [13].

Population-based studies of eQ-5D utility scores 
have been reported for a number of countries, and 
several have found a relationship between hrQol 
and socio-demographic variables such age, sex, 
duration of education, household income, employ-
ment and living situation [14–19]. Danish popula-
tion norms based on eQ-5D-3l were reported in 
2009 [20] but are not yet available for the 
eQ-5D-5l.

It is possible that population norm data have 
changed since 2009, and the eQ-5D-5l offers 
improved measurement properties (in particular, 
fewer problems with ceiling effects) over the 
eQ-5D-3l [21–23]. hence, the objectives of the 
current study were to use the data from the Danish 
eQ-5D-5l valuation study:
1. to describe the hrQol of a large representative 

sample of the Danish population in terms of the 
five eQ-5D-5l dimensions, the corresponding 
utility scores and the eQ VAs. When these data 
are reported for each age group by sex, they 
comprise the Danish eQ-5D-5l ‘population 
norms’.

2. to investigate associations between health and 
socio-demographic characteristics by analysing 
eQ-5D-5l utility scores and eQ VAs scores for 
each age group by sex, education, occupational 
status, income and living situation. Associations 
between responses to the descriptive profile and 
socio-demographic characteristics were also 
investigated.

3. to assess the measurement properties of 
eQ-5D-5l used in this Danish population 

sample, including ceiling effects, known-group 
construct validity and convergent validity.

Methods

Data collection

the Danish eQ-5D-5l valuation study was under-
taken between October 2018 and november 2019 
and comprised 1052 computer-assisted interviews 
conducted on a representative sample of the 
Danish general population across the five regions 
of the country [13]. In connection with the recruit-
ment process, potential respondents were sent an 
invitation letter informing them of the study pur-
pose and the use of their data. this contained a 
link to the project website that gave further details 
of the study, including data protection, the inter-
viewer team and the research team. At the start of 
the interview, the information was repeated orally, 
and all respondents agreed to the described use of 
their data. this included a guarantee of full ano-
nymity in association with publication of the 
results.

the study used the latest version (2.1) of the 
euroQol Valuation technology software developed 
for eQ-5D-5l valuation studies [24]. At the start of 
each interview, the respondent completed the 
eQ-5D-5l descriptive profile and the eQ VAs as a 
description of their own current health. the 
respondent then completed a number of valuation 
tasks using composite time trade-off (cttO) and 
discrete choice experiments (DCe), followed by 
background questions on socio-demographic varia-
bles, that is, sex, age, highest educational attain-
ment, occupational status, annual household 
income and living situation. Data on self-perceived 
general health were obtained via the question ‘how 
would you rate your health in general?’ with response 
categories ‘excellent’, ‘very good’, ‘good’, ‘not so 
good’ and ‘bad’.

Of the 1052 interviews conducted, 38 were 
excluded due to interviewer, participant or software 
problems, leaving data from 1014 respondents for 
analysis [13].

EQ-5D-5L health status

the data from the valuation study were used to 
describe each respondent’s health status in terms of 
(a) a specific eQ-5D-5l health state, (b) a utility 
score for that health state and (c) an eQ-5D VAs 
score.

Compared to the eQ-5D-3l, the eQ-5D-5l 
has fewer ceiling effects (caused by many 
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respondents answering ‘no problems’) and shows 
improved psychometric properties [21–23]. the 
eQ-5D-5l health states range from 11111 (corre-
sponding to ‘full health’, i.e. no problem on any of 
the eQ-5D dimensions) to 55555 (corresponding 
to the worst health state, i.e. maximum problems 
on all the eQ-5D dimensions). If, for example, a 
respondent indicated slight problems with mobility 
and slight pain/discomfort, their health state would 
be 21121.

the Danish valuation study generated utility 
scores for the 3125 health states described by the 
eQ-5D-5l descriptive system using the respondents’ 
answers to the cttO and DCe tasks [13]. the 
Danish eQ-5D-5l utility scores range from −0.757 
for state 55555 to 1.0 for state 11111. In all, 21.7% 
of the eQ-5D-5l health states were considered 
worse than being dead, as their utility scores were 
below zero. In the current study, each respondent 
was assigned a utility score based on their description 
of their own health. In the example above, the 
respondent in health state 21121 would have a utility 
score 0.91.

the eQ VAs is a 0–100 scale on which the 
respondent is asked to indicate their current health. 
the bottom end-point is labelled 0 (worst imagina-
ble health state), and the top end-point is labelled 
100 (best imaginable health state).

Data analysis

All analyses were carried out using stata v16.1 
(stataCorp, College station, tx). summary statis-
tics were calculated for eQ-5D-5l utility scores and 
eQ VAs scores for the entire sample, for each age 
group and across both sexes.

Associations between health and socio-demo-
graphic characteristics were investigated by analys-
ing eQ-5D-5l utility scores and eQ VAs scores as 
the mean and standard deviation for the entire 
sample and for each age group by sex, education, 
occupational status, income and living situation. 
For each socio-demographic variable, differences 
between levels were assessed using either the non-
parametric t-test (Mann–Whitney U-test) if a 
binary variable or the non-parametric analysis of 
variance (Kruskal–Wallis) if an ordinal variable. If 
the Kruskal–Wallis test showed a significant differ-
ence, Dunn’s test with a Bonferroni correction was 
used to determine the relevant levels. We expected 
to see a similar set of relationships as for the logistic 
regression (see below). eQ-5D-5l profile data 
were analysed to show the proportion of 

respondents in each dimension level by age group 
and sex. For the 20 most frequently reported 
eQ-5D-5l health states in the sample, the associ-
ated eQ-5D-5l utility score along with the mean 
and standard deviation of the eQ VAs scores were 
calculated.

Ceiling effects were assessed by determining the 
proportion of respondents reporting full health 
(11111). to assess known-group construct validity, 
the relationship between socio-demographic varia-
bles and problems (odds ratios) for each of the five 
eQ-5D-5l dimensions was assessed using logistic 
regression. the existing literature finds older 
respondents, females and respondents with a 
shorter duration of education to be more likely to 
report problems [16–18,21]. similarly, it was 
expected that respondents with higher income, 
employed respondents and respondents living 
together with others would be less likely to report 
problems [20,25,26].

to assess convergent validity, the relationship 
between each of the five eQ-5D dimensions and the 
responses to the self-perceived general health ques-
tion was analysed using spearman’s correlation. the 
standard cut-offs were used, that is, a correlation of 
<0.30 was considered weak, 0.30–0.50 was consid-
ered moderate and >0.50 was considered strong 
[27]. Based on recent findings in the literature, a 
moderate positive relationship between eQ-5D-5l 
utility scores and eQ VAs scores was hypothesised 
together with a strong negative relationship with age 
[28]. A Bonferroni adjusted alpha level of 0.017 was 
used [29].

results

Study sample

Of the 1014 respondents with completed interviews 
in the valuation study, one respondent did not pro-
vide an answer to one of the eQ-5D dimensions, and 
another did not provide an answer to the eQ VAs 
question, resulting in a sample of 1012 for the cur-
rent study. Four respondents did not answer a subset 
of the socio-demographic variables, leaving 1008 full 
answers.

table I presents the socio-demographic charac-
teristics of the sample and confirms the earlier 
findings that the respondents were similar to the 
adult Danish population in terms of sex, age 
(slight underrepresentation of 18- to 24-year-olds 
and overrepresentation of 65- to 74-year-olds) 
and marital status [13]. the sample had slightly 
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more respondents with higher education than in 
the general population.

Associations between derived utility scores and 
socio-demographic characteristics

table II shows the average eQ-5D-5l utility score 
across age and other socio-demographic variables. 
the average eQ-5D-5l utility score was 0.90 
(standard deviation (SD)=0.16; 95% confidence 
interval (CI) 0.89–0.91), with values ranging from 
−0.25 to 1. there were no statistically significant 
differences in eQ-5D-5l utility scores across age 
groups (χ2=5.30, p=0.38) or between the sexes 
(Z=1.77, p=0.08). however, there were statistically 
significant differences for educational level 
(χ2=12.38, p<0.01), occupational status (χ2=25.74, 
p<0.01), income (χ2=25.30, p<0.01) and living 
situation (χ2=18.91, p<0.01). thus, respondents 
with medium or long higher education had higher 

eQ-5D-5l utility scores than other respondents; 
those in employment had higher scores than 
respondents who were unemployed or outside the 
workforce; those in the lowest household income 
category had lower scores than those in the middle- 
and top-income categories; and respondents living 
alone had lower eQ-5D-5l utility scores than the 
other three categories.

For the eQ VAs scores, the findings (not reported) 
were similar to those of the eQ5D-5l utility scores. 
the mean eQ VAs score was 82.43 (SD=15.89; 95% 
CI 81.45–83.41), with values ranging from 0 to 100. 
these data showed the same pattern of associations 
with socio-demographic variables as for the 
eQ-5D-5l utility scores.

EQ-5D-5L dimension responses

the frequencies of item responses for each 
eQ-5D-5l dimension are presented in table III. As 
is commonly the case for population-based studies, 
a large proportion of respondents reported no prob-
lems on any of the dimensions (ceiling effect). the 
dimension with most reported problems was pain/
discomfort, where 48.9% of the total sample 
reported current experience of pain or discomfort. 
Problems on the anxiety/depression dimension were 
especially prevalent for younger women and, to a 
lesser extent, younger men.

seventy per cent of respondents were in health 
states comprised only of no problems or slight 
problems on all dimensions, and thus had no 
health states with problems at level 3 or worse. 
respondents reporting full health state (i.e. health 
state 11111) had on average an eQ VAs score of 
90.8.

Construct and convergent validity

table IV shows the odd ratios for reporting any 
problems on each of the eQ-5D-5l dimensions. 
the expected relationship with age was partly con-
firmed. Problems with mobility generally increased 
with age, but the findings were less clear for the 
other dimensions. As expected, respondents with a 
higher educational level and those who were in 
employment were less likely to report problems on 
any of the five dimensions. Finally, respondents 
with the lowest incomes and those living alone were 
more likely to report problems on all five eQ-5D-5l 
dimensions.

table V shows the correlations between the level of 
problems on each of the eQ-5D-5l dimensions and 

table I. socio-demographic characteristics of the sample.

sample total Women Men

 N=1012 n=523 n=489

Age, mean (SD) 53.3 (16.4) 50.3 (15.2) 56.5 (17.1)
Age category (years), %  
 18–29 11.3 13.2 9.2
 30–39 12.1 12.4 11.7
 40–49 15.7 19.5 11.7
 50–59 21.1 25.2 16.8
 60–69 20.1 18.5 21.7
 70+ 19.8 11.1 29.0
sex, % female 51.7  
highest educational 
attainment, % (n=1008)

 

 high school/college 14.8 13.0 16.7
  skilled worker or short 

higher education
40.0 36.8 43.4

  Medium or long higher 
education

45.2 50.2 39.9

Occupational status, % 
(n=1008)

 

 employed 54.2 58.6 49.4
  unemployed, student, 

parental leave
12.4 14.6 10.1

 Outside workforce 33.4 26.8 40.5
Annual income, % (n=1008)  
 <DKK 299,999 36.4 38.3 34.4
 DKK 300,000–499,999 42.1 46.4 37.4
 ⩾DKK 500,000 15.4 8.0 23.3
 Do not know/wish to answer 6.2 7.3 4.9
living conditions, % (n=1008)  
living alone 23.9 24.7 23.0
 Couple living alone 44.7 37.5 52.5
  Couple, children living at 

home
22.1 25.3 18.7

  single, children living at 
home

9.2 12.5 5.8

SD: standard deviation.
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the responses to the question on self-perceived general 
health. All correlations were negative (as a higher score 
on general health reflects better health) and were also 

statistically significant. According to standard cut-offs, 
the correlation was strong between general health and 
eQ-5D usual activities, moderate between eQ-5D 

table II. eQ-5D-5l utility scores (mean, n, SD) by socio-demographic characteristics and age.

All 
ages

Age group (years)

 18–29 30–39 40–49 50–59 60–69 70+

All respondents 0.90 0.93 0.91 0.90 0.88 0.89 0.91
 1012 114 122 159 214 203 200
 0.16 0.11 0.16 0.16 0.19 0.17 0.14
Sex  
Women 0.89 0.92 0.89 0.90 0.89 0.88 0.89
 523 69 65 102 132 97 58
 0.17 0.12 0.20 0.17 0.17 0.19 0.14
Men 0.91 0.94 0.93 0.91 0.87 0.91 0.91
 489 45 57 57 82 106 142
 0.15 0.10 0.10 0.13 0.21 0.16 0.14
Highest educational attainment  
high school/collegea 0.88 0.93 0.78 0.82 0.83 0.86 0.93
 149 33 15 11 22 36 32
 0.19 0.13 0.26 0.15 0.25 0.23 0.08
skilled worker or short higher educationb 0.89 0.84 0.90 0.89 0.88 0.89 0.91
 403 14 39 70 109 81 90
 0.18 0.18 0.19 0.19 0.19 0.18 0.14
Medium or long higher educationa,b 0.92 0.95 0.95 0.93 0.90 0.91 0.90
 456 65 68 78 83 85 77
 0.13 0.07 0.08 0.12 0.16 0.13 0.16
Occupational status  
employeda,b 0.93 0.95 0.94 0.93 0.93 0.90 0.94
 546 51 92 133 178 77 15
 0.12 0.07 0.10 0.11 0.11 0.18 0.06
unemployed, student, leavea 0.87 0.91 0.85 0.79 0.76 0.90 1.00
 125 61 25 13 18 7 1
 0.19 0.14 0.20 0.31 0.22 0.08 n.a.
Outside workforceb 0.87 0 0.61 0.73 0.51 0.89 0.91
 337 0 5 13 18 118 183
 0.20 n.a. 0.37 0.20 0.29 0.17 0.15
Income  
<DKK 299,999a,b 0.87 0.93 0.84 0.79 0.69 0.89 0.90
 367 74 32 39 35 82 105
 0.20 0.10 0.24 0.25 0.29 0.19 0.14
DKK 300,000–499,999a 0.92 0.92 0.93 0.94 0.92 0.88 0.93
 424 30 66 75 110 77 66
 0.13 0.13 0.10 0.08 0.13 0.18 0.13
⩾DKK 500,000b 0.94 0.95 0.97 0.94 0.93 0.94 0.98
 155 3 17 37 56 31 11
 0.10 0.05 0.04 0.10 0.10 0.12 0.03
Do not know/wish to answer 0.88 0.89 0.87 0.92 0.84 0.95 0.85
 62 5 7 8 13 12 17
 0.18 0.20 0.19 0.08 0.22 0.05 0.22
Living status  
living alonea,b,c 0.87 0.94 0.84 0.86 0.81 0.88 0.89
 241 27 27 31 48 56 52
 0.18 0.07 0.21 0.13 0.23 0.16 0.17
Couple living alonea 0.91 0.93 0.93 0.92 0.88 0.91 0.92
 451 39 30 21 82 134 145
 0.16 0.13 0.09 0.15 0.19 0.18 0.13
Couple, children living at homeb 0.92 0.93 0.93 0.91 0.93 0.82 1.00
 223 23 58 74 58 9 1
 0.15 0.07 0.16 0.18 0.11 0.13 n.a
single, children living at homec 0.91 0.91 0.96 0.92 0.89 0.95 0.87
 93 23 7 33 26 3 1
 0.15 0.15 0.06 0.11 0.20 0.04 n.a

levels with the same superscript (a,b,c) are significantly different to each other within the same variable.

n.a.: not applicable.



246  M. B. Jensen et al.

mobility and pain/discomfort, and weak between 
eQ-5D self-care and anxiety/depression.

table V also shows the expected positive correla-
tion between eQ-5D-5l utility scores and eQ VAs 
scores, which was statistically significant (ρ=0.699, 
p<0.000). Contrary to expectations, however, age 
was not related to either eQ-5D-5l utility score or 
eQ VAs score (ρ=−0.042 and ρ=−0.032, 
respectively).

Discussion

this study provides Danish population norms for the 
eQ-5D-5l and assesses the measurement properties 
of the instrument in a Danish setting.

the study used data from the Danish eQ-5D-5l 
valuation study to generate population norms for 
self-reported health state, utility scores and eQ VAs 
scores. the mean eQ-5D-5l utility score was 0.90, 
which is slightly above the previously reported score 
of 0.88 for the eQ-5D-3l in Denmark [20]. 
Compared to populations in Germany (0.92) [17], 
Italy (0.92) [30] and south Australia (0.91) [14], the 
mean utility score for Denmark is a little lower but 
above the averages for Quebec (0.82) [15] and 
Poland (0.89) [16].

Overall health status measured via the eQ-5D-5l 
utility score and the eQ VAs score showed no clear 
relationship with respondent age or sex. eQ-5D-5l 
utility generally declined with age, but the decrease 

table III. Frequencies of item responses on the eQ-5D-5l dimensions by sex and age (%).

Age group (years) All Women Men

18–29 30–39 40–49 50–59 60–69 70+ All 
women

18–29 30–39 40–49 50–59 60–69 70+ All 
men

n 1012 69 65 102 132 97 58 523 45 57 57 82 106 142 489
Mobility  
no problems in walking about 74.6 87.0 87.7 73.5 80.3 71.1 58.6 76.7 95.6 87.7 78.9 69.5 67.0 62.0 72.4
slight problems in walking 
about

14.3 11.6 9.2 17.6 10.6 13.4 24.1 14.0 4.4 8.8 12.3 17.1 15.1 19.7 14.7

Moderate problems in walking 
about

8.4 1.4 3.1 7.8 6.8 11.3 15.5 7.6 0.0 3.5 5.3 7.3 12.3 14.8 9.2

severe problems in walking 
about

2.3 0.0 0.0 1.0 2.3 3.1 1.7 1.5 0.0 0.0 3.5 2.4 5.7 3.5 3.1

unable to walk about 0.4 0.0 0.0 0.0 0.0 1.0 0.0 0.2 0.0 0.0 0.0 3.7 0.0 0.0 0.6
Self-care  
no problems washing or 
dressing myself

95.3 95.7 96.9 96.1 96.2 94.8 91.4 95.4 97.8 94.7 96.5 89.0 98.1 95.1 95.1

slight problems washing or 
dressing myself

3.7 4.3 3.1 3.9 1.5 3.1 6.9 3.4 2.2 5.3 0.0 8.5 0.9 4.9 3.9

Moderate problems washing or 
dressing myself

0.9 0.0 0.0 0.0 2.3 2.1 1.7 1.1 0.0 0.0 1.8 1.2 0.9 0.0 0.6

severe problems washing or 
dressing myself

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

unable to wash or dress myself 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 1.2 0.0 0.0 0.4
Usual activities  
no problems doing my usual 
activities

73.2 78.3 75.4 62.7 68.2 72.2 69.0 70.2 91.1 78.9 70.2 69.5 73.6 79.6 76.5

slight problems doing my usual 
activities

16.6 14.5 13.8 23.5 21.2 13.4 15.5 17.8 4.4 14.0 19.3 18.3 17.9 14.1 15.3

Moderate problems doing my 
usual activities

6.9 5.8 9.2 7.8 6.8 10.3 12.1 8.4 2.2 5.3 8.8 3.7 7.5 4.2 5.3

severe problems doing my usual 
activities

2.6 1.4 1.5 5.9 3.0 3.1 3.4 3.3 0.0 1.8 0.0 4.9 0.9 2.1 1.8

unable to do my usual activities 0.7 0.0 0.0 0.0 0.8 1.0 0.0 0.4 2.2 0.0 1.8 3.7 0.0 0.0 1.0
Pain/discomfort  
no pain or discomfort 51.1 71.0 56.9 49.0 43.9 46.4 43.1 50.5 57.8 49.1 50.9 46.3 53.8 52.8 51.7
slight pain or discomfort 31.6 23.2 32.3 34.3 34.1 26.8 24.1 30.0 37.8 43.9 33.3 32.9 31.1 29.6 33.3
Moderate pain or discomfort 12.8 4.3 7.7 12.7 15.2 19.6 27.6 14.5 4.4 5.3 12.3 12.2 11.3 14.1 11.0
severe pain or discomfort 3.9 1.4 3.1 3.9 5.3 6.2 5.2 4.4 0.0 1.8 3.5 6.1 2.8 3.5 3.3
extreme pain or discomfort 0.6 0.0 0.0 0.0 1.5 1.0 0.0 0.6 0.0 0.0 0.0 2.4 0.9 0.0 0.6
Anxiety/depression  
not anxious or depressed 80.9 66.7 69.2 82.4 75.0 84.5 86.2 77.6 75.6 78.9 78.9 85.4 88.7 88.0 84.5
slightly anxious or depressed 13.9 21.7 18.5 13.7 19.7 8.2 13.8 15.9 20.0 15.8 19.3 11.0 6.6 9.2 11.9
Moderately anxious or 
depressed

3.7 8.7 4.6 2.0 4.5 5.2 0.0 4.2 2.2 5.3 1.8 2.4 3.8 2.8 3.1

severely anxious or depressed 1.3 2.9 7.7 1.0 0.8 2.1 0.0 2.1 2.2 0.0 0.0 1.2 0.0 0.0 0.4
extremely anxious or depressed 0.2 0.0 0.0 1.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.9 0.0 0.2



Danish population health measured by the EQ-5D-5L  247

was modest. similarly, eQ-5D-5l utility was higher 
for men than for women within each age group and 
for all ages together, but again the differences were 
modest. this corroborates the findings from the indi-
vidual eQ-5D-5l dimensions but is contrary to our 
expectations and to the findings in previous interna-
tional and Danish studies. however, a cross-country 
analysis using eQ-5D-3l data did show a consider-
ably higher age slope/gradient in southern europe 
compared to northwest europe [3].

similar to the findings from south Australia, 
england, Germany, Italy and Poland, the Danish sam-
ple reported greater problems with pain and 

discomfort compared to other dimensions 
[14,16,17,21,30]. however, problems with anxiety/
depression were reported by 33% of women aged 18–
29 years old, making problems with that dimension 
the most frequently reported for this group of respond-
ents. sex was not related to the likelihood of reporting 
problems on the eQ-5D-5l dimensions after control-
ling for the other socio-demographic variables. this is 
contrary to the findings from the eQ-5D-3l, where 
all dimensions except self-care were related to sex 
[20]. In terms of the parameter estimate itself, men 
were more likely to report problems with mobility and 
self-care than women, whereas for the other dimen-
sions, the relationship was in the other direction. these 
relationships were not statistically significant, however. 
the relationship between eQ-5D-5l dimensions and 
age was also surprising. First, within each of the age 
categories, there was at least one dimension that 
showed no difference in odds ratios between the base-
line group (18- to 29-year-olds) and the particular age 
category. second, the magnitude of the odds ratios did 
not increase monotonically with age.

One of the key arguments for introducing a five-
level version of the eQ-5D was to reduce the prob-
lem of ceiling effects. the percentage of respondents 
answering 11111 in the current study was 39.2%, 
which is well below the 56% reported for the 
eQ-5D-3l for Denmark [20]. this supports other 

table IV. Odd ratios with confidence intervals for reporting problems on each of the eQ-5D-5l dimensions, for all socio-demographic 
variables.

Mobility self-care usual activities Pain/discomfort Anxiety/
depression

 Or lo hi Or lo hi Or lo hi Or lo hi Or lo hi

Women 1.00 1.00 1.00 1.00 1.00  
Men 1.14 0.82 1.57 1.29 0.68 2.45 0.85 0.62 1.18 0.98 0.75 1.29 0.76 0.53 1.08
18–29 years 1.00 1.00 1.00 1.00 1.00  
30–39 years 1.73 0.72 4.14 1.89 0.45 7.93 2.57 1.23 5.34 1.72 0.97 3.03 1.21 0.64 2.30
40–49 years 4.49 1.98 10.16 1.82 0.42 7.80 5.95 2.87 12.32 1.95 1.11 3.43 0.88 0.45 1.72
50–59 years 4.27 1.92 9.49 3.82 1.01 14.51 4.77 2.34 9.70 2.26 1.31 3.90 1.07 0.57 2.02
60–69 years 4.07 1.74 9.55 0.98 0.19 4.94 1.97 0.89 4.36 1.29 0.70 2.36 0.42 0.19 0.92
70+ years 4.51 1.82 11.17 1.20 0.23 6.19 1.21 0.51 2.88 1.03 0.52 2.03 0.36 0.15 0.87
high school/college 1.00 1.00 1.00 1.00 1.00  
skilled worker or short higher education 0.89 0.57 1.38 1.40 0.61 3.24 0.94 0.60 1.46 1.19 0.80 1.77 0.87 0.52 1.44
Medium or long higher education 0.67 0.43 1.06 0.65 0.26 1.65 0.67 0.42 1.05 0.86 0.58 1.28 1.01 0.62 1.64
employed 1.00 1.00 1.00 1.00 1.00  
unemployed, student, parental leave 1.95 1.09 3.51 3.10 1.12 8.61 2.27 1.31 3.95 1.05 0.65 1.70 2.52 1.46 4.34
Outside workforce 2.02 1.22 3.35 3.22 1.10 9.39 2.21 1.28 3.79 1.82 1.15 2.87 1.94 1.04 3.64
<DKK 299,999 1.00 1.00 1.00 1.00 1.00  
DKK 300,000–499,999 0.86 0.58 1.28 0.60 0.26 1.38 0.59 0.39 0.89 0.98 0.69 1.39 0.75 0.47 1.21
⩾DKK 500,000 0.69 0.39 1.23 0.11 0.01 0.96 0.35 0.19 0.64 0.81 0.50 1.30 0.75 0.39 1.44
Do not know/wish to answer 1.03 0.55 1.93 1.02 0.33 3.19 1.21 0.66 2.21 1.24 0.71 2.17 1.09 0.55 2.17
living alone 1.00 1.00 1.00 1.00 1.00  
Couple living alone 0.71 0.49 1.03 0.72 0.35 1.48 0.66 0.46 0.95 0.89 0.64 1.24 0.63 0.42 0.96
Couple, children living at home 0.73 0.44 1.20 0.83 0.30 2.32 0.59 0.37 0.94 0.81 0.54 1.22 0.78 0.48 1.26
single, children living at home 0.85 0.45 1.58 1.56 0.52 4.64 0.45 0.24 0.84 0.84 0.50 1.41 0.61 0.32 1.15

Or in bold are statistically significant.

Or: odds ratio; lo: lower limit; hi: upper limit.

table V. spearman correlations between self-reported problems 
on each of the five eQ-5D-5l dimensions and responses to the 
“General perception of health” item, and Pearson correlations 
between eQ-5D utility score, eQ-VAs score, and respondent age.

eQ-5D dimension General health (n=1008)
Correlation (p-value)

Mobility –0.423 (<0.000)
self-care –0.256 (<0.000)
usual activities –0.524 (<0.000)
Pain/discomfort –0.472 (<0.000)
Anxiety/depression –0.251 (<0.000)
 EQ–5D utility EQ–VAS Age
eQ-5D utility score 1.00  
eQ-VAs score 0.699 (<0.000) 1.00  
Age −0.042 (0.178) −0.032 (0.306) 1.00
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evidence that ceiling effects are reduced when using 
the eQ-5D-5l [23]. Compared to other countries, 
the number of respondents reporting full health is 
similar to south Australia (42.8%) and Italy (38%) 
but slightly below Germany (47.5%) [14,17,30]. In 
the current study, 13% of respondents were in health 
states that included a level 4 or 5 on any dimension. 
thus, in line with the findings from the usA, it 
appears that more health problems are reported with 
the eQ-5D-5l than with the eQ-5D-3l, but the 
health states are not more severe [22].

the reporting of problems on any of the 
eQ-5D-5l dimensions was significantly corre-
lated with self-perceived general health. this pro-
vides evidence of convergent validity and is in line 
with findings from south Korea [19]. Furthermore, 
there was a strong significant relationship between 
the eQ-5D-5l utility score and the eQ VAs score. 
regarding construct validity, the study confirmed 
expected associations between self-reported health 
scores and educational level, occupational status, 
household income and living conditions, but there 
were fewer differences by age and sex 
[16–18,20,21,25,26].

limitations of this study include a somewhat 
smaller sample size compared to many of the popula-
tion studies we have compared against (with 2000–
4000 respondents). Furthermore, those agreeing to 
participate in this study knew in advance that they 
should spend more than one hour completing an 
interview, which is well above participation time in a 
general health survey. It cannot be excluded that our 
participants were healthier or more positive about 
their health than people who declined to participate 
in the interview or who were not invited to the study. 
the slight overrepresentation of respondents with 
higher education than the general population adds to 
this.

conclusions

the study results represent the first assessment of 
the psychometric properties of the eQ-5D-5l in a 
Danish population sample and provide population 
norms for the eQ-5D-5l dimensions, utility scores 
and eQ VAs scores. the data came from the recent 
Danish eQ-5D-5l valuation study that generated 
the eQ-5D-5l Danish value set and were based on a 
representative sample of the Danish adult popula-
tion. the greatest number of problems was reported 
on the pain/discomfort dimension, and 60% of 
respondents had problems on at least one 
dimension.

the eQ-5D-5l showed reduced ceiling effects 
compared to the eQ-5D-3l, and we found evidence 
of known group validity for education, occupational 

status, income and living situation. the relationships 
between self-reported health and age and sex were 
less clear. In terms of convergent validity, we found 
moderate to strong correlations between self-per-
ceived general health and eQ-5D-5l mobility, usual 
activities and pain/discomfort.

We recommend the use of the eQ-5D-5l in 
Danish settings to monitor population health, explore 
patient hrQol and assess the (cost-) effectiveness 
of health interventions.
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