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Abstract

Background The generic and preference-based instrument EQ-5D is available in a five-response levels version (EQ-5D-5L).
A value set for the EQ-5D-5L based on a representative sample of the German population has recently been developed.
The aim of this study was to estimate normative values of the EQ-5D-5L index for Germany, and to examine associations
between the EQ-5D-5L and selected sociodemographic factors.

Methods The analysis was based on a representative sample (n=4998) of the German general adult population in 2014.
Participants had to rate their health-related quality of life on the EQ-5D-5L descriptive system as well as on a visual analogue
scale (EQ-VAS). Normative values of the EQ-5D-5L index were estimated for selected sociodemographic characteristics.
For the examination of associations between EQ-5D-5L index scores and selected sociodemographic factors, multivariate
regression analyses were used.

Results The mean EQ-5D-5L index score of the total sample was 0.88 (SD 0.18), corresponding to an overall mean EQ-
VAS score of 71.59 (SD 21.36). Female gender and increasing age were associated with a lower EQ-5D-5L index score
(p<0.001). Higher education, full-time employment and private health insurance were associated with a higher EQ-5D-5L
index score (p <0.001).

Conclusion This was the first study to estimate normative values of the EQ-5D-5L index for Germany based on a representa-
tive sample. The German normative values of the EQ-5D-5L are comparable to those reported for other countries. However,
the mean EQ-5D-5L index score of the total sample was worse than those of the samples of studies from other countries.
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Background

Health economic evaluation is nowadays a central compo-
nent of health technology assessments for supporting reim-
bursement decisions throughout Europe. The health eco-
nomic perspective is a key to health technology assessments,
as healthcare expenditure is believed to increase while there
is a trend towards budgetary constraints in healthcare [1].
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The majority of European countries recommend cost-utility
analyses in methodological guidelines as preferred analysis
type for health economic evaluations [2].

In cost-utility analyses, health-related quality of life
(HrQoL) is usually combined with a specific amount of
time spent in a given health state into a single measure of
effectiveness, namely quality-adjusted life years (QALYS).
HrQoL is represented by utilities measured on a theoretical
scale from 0 to 1, with O being defined as a health state cor-
responding to death and 1 being defined as full health [3].
One widely used generic instrument for estimating utilities
is the EQ-5D that recently has been revised from a three-
response levels version (EQ-5D-3L) to a five-response lev-
els version (EQ-5D-5L) to increase sensitivity for detecting
clinically important differences in HrQoL and to reduce
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potential ceiling effects [4]. Besides other questionnaire-
based instruments for the derivation of HrQoL, the EQ-5D
is the majorly recommended instrument throughout Euro-
pean countries [2].

The EQ-5D-5L consists of the five dimensions: mobil-
ity, self-care, usual activities, pain/discomfort and anxiety/
depression. The dimensions are divided into the five ordinal
levels ‘no problems’, ‘slight problems’, ‘moderate problems’,
‘severe problems’ and ‘extreme problems’ [4]. Based on
these five dimensions and five levels, the EQ-5D-5L is able
to describe 5° =3125 different health states. To link the 3125
possible unique health states derived from the EQ-5D-5L
with utilities, a set of preference valuations of the general
population regarding different health states was derived and
used to predict EQ-5D-5L index scores [5]. Recently, such
a value set for EQ-5D-5L has been developed for Germany
[6]. The German value set allows to assign EQ-5D-5L index
scores to each of the health states ranging from — 0.661
(extreme problems in all 5 dimensions) to 1 (no problems
in any dimension). As the German value set allows assign-
ing negative EQ-5D-5L index scores, utilities that represent
HrQoL worse than death are possible.

So far, certain studies are planned that intend to use the
EQ-5D-5L for the economic analysis as measure of effec-
tiveness (e.g., [7-9]). Yet, to be able to compare HrQoL
of patients with a specific disorder or disease, e.g., derived
from cost-utility analyses, with the HrQoL of the general
population, normative values need to be derived and pre-
sented for different subgroups based on sociodemographic
characteristics. Furthermore, German normative values
of the EQ-5D-5L index are needed to adapt model-based
economic evaluations to better reflect the German popula-
tion and its characteristics and ultimately inform policy to
improve health resources allocation [10-12].

To date, no normative values of the EQ-5D-5L based on
societal preferences in a representative German sample have
been published. Earlier publications focused on psychomet-
ric properties and normative values of the EQ-5D-5L in a
representative German sample based on crude sum scores of
the EQ-5D-5L response levels, or the visual analog scale of
the EQ-5D (EQ-VAS) only [13, 14], or on normative values
in representative samples of other countries, such as South
Australia [15], Spain [11] or Poland [10]. Other publications
focused on normative values of the EQ-5D-5L in samples
of patients, such as asthma patients [16] or patients with
chronic obstructive pulmonary disease [17].

Therefore, the primary aim of this study was to estimate
normative values of the EQ-5D-5L for Germany based on
a representative population sample and the recently devel-
oped societal preferences. A secondary aim of this study
was to examine associations between HrQoL, represented by
EQ-5D-5L utility scores and EQ-VAS scores, and selected
sociodemographic factors.
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Methods
Sample

The study is based on a cross-sectional phone survey con-
ducted among 5005 participants of the German general
adult population [18]. To select telephone numbers of
households randomly and to ensure representativeness,
they were drawn from an existing telephone sample com-
prising of registered and generated telephone numbers
[19] proportional to the federal state residential structure,
stratified by community size. Data collection took place
from March to April 2014. Of the total 5005 participants,
4998 participants that had complete data for the EQ-5D-5L
were included in this study. Observations were weighted
according to age, gender, education and state of residence
to increase representativeness of the results for the German
general adult population. The German micro-census was
used to generate a design weight that compensates under-
represented and overrepresented observations regarding
the respective characteristics. Due to weighing, the total
sample included in this study augmented to n=5001. A
more detailed description of the sample and the weighting
can be found elsewhere [18].

Measures

The generic EQ-5D-5L was used to assess HrQoL [4].
The EQ-5D-5L consists of five questions (items) for self-
classification of current problems in health by five ordinal
levels. Furthermore, it consists of a visual analogue scale
(EQ-VAS) that assesses subjective HrQoL on a scale rang-
ing from O (worst imaginable health state) to 100 (best
imaginable health state) [20].

Sociodemographic characteristics collected in the survey
were age, gender, marital status, educational attainment,
employment status, type of health insurance, area of resi-
dence and size of municipality. Age was categorized into
the seven categories 18-24, 25-34, 35-44, 45-54, 55-64,
65-74 and > 75 years. Furthermore, the number of medi-
cal conditions was calculated. For this purpose, participants
were asked whether a doctor has ever diagnosed one of the
following diseases: lung diseases, diabetes, other metabolic
diseases, chronic pain, diseases of the digestive tract, cancer,
cardiac and circulatory diseases, skin diseases, osteoporosis,
mental disorders, joint diseases, injuries and intoxications,
flu, urogenital diseases, neurological diseases, dental dis-
eases or eye diseases. To maintain practicability of the sur-
vey, diagnoses were restricted to the most frequent (chronic)
conditions or disease groups reported in common German
surveys [18, 21-23].
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Statistical analysis

Descriptive statistics were estimated for sociodemographic
characteristics and number of medical conditions. Fur-
thermore, descriptive statistics were estimated for item
responses in EQ-5D-5L dimensions, the top 75% most
frequently reported EQ-5D-5L health states and mean EQ-
5D-5L index scores by sociodemographic characteristics
and by gender. Correlation between EQ-5D-5L index score
and the EQ-VAS score was evaluated with Spearman’s rank
correlation coefficient (p). A weak correlation was defined
by p <0.30, a moderate correlation by 0.30> p <0.50 and a
strong correlation by p >0.50 [24].

To examine associations between EQ-5D-5L index
scores, EQ-VAS scores and selected sociodemographic fac-
tors, a generalized linear model (GLM) with a Poisson fam-
ily and log link function was used [25]. This model takes
into account the skewed distribution and the heteroscedas-
ticity of EQ-5D-5L index scores and EQ-VAS scores [26,
27]. As the Poisson family of the GLM is only defined for
non-negative integers in the dependent variable, the EQ-
5D-5L disutility score (1 —EQ-5D-5L index score) was used
as dependent variable [15]. Following an earlier study that
focused on normative values in representative samples of
South Australia, the variables gender, categorized age and
education attainment were entered into Model 1 [15]. In
Model 2, the variables number of medical conditions, type
of health insurance, employment status, and marital status
were further added based on a backward stepwise multi-
variate analysis. From a model with a full set of potential
explanatory variables, variables were manually considered
for subtraction by a sequence of GLMs based on p values
(deleted variables: smoking status, federal state and com-
munity size). For the Models 3 and 4, the EQ-VAS score was
used as dependent variable, the regression model and the
independent variables were chosen according to the Models
1 and 2, respectively.

All analyses were performed using Stata/SE 15.0 (Stata-
Corp, TX, USA). All applied statistics were two-sided. In
total, 32 tests for statistical significance of group differences
in sociodemographic characteristics and mean EQ-5D-5L
index scores, and one Spearman’s rank correlation were
conducted. Therefore, all tests were assessed at the 0.0016
(0.05/32) alpha level, following Bonferroni’s correction for
multiple significance tests to avoid a type I error [28].

Results

In the total weighted sample (n=5001), 52% were female
and the mean age was 51 years. Female participants were
slightly older than males (52 vs. 49 years, p <0.001). Of all
participants, 49% were married or in a partnership, whereas

29% were never married. Furthermore, 39% of all partici-
pants reported a low level of qualification and 42% reported
that they were not employed or retired. One or two medical
conditions were reported by 29% and 17% of the partici-
pants, respectively, whereas three or more medical condi-
tions were reported by 18% of the participants. Characteris-
tics of the total sample are presented in Table 1.

The most frequent item response for all EQ-5D-5L
dimensions was ‘No problems’ in the total sample. Fre-
quencies of item responses in each EQ-5D-5L dimension
by age categories are presented in Table 5 (“Appendix 17).
The most frequently reported EQ-5D-5L health states
were ‘11111° (n=1530; 31%), ‘11121° (n="715; 14%) and
21121’ (281; 6%). Those health states corresponded to a
mean EQ-5D-5L index score of 1.00, 0.94 and 0.92 and were
associated with a mean EQ-VAS score of 84.54, 78.10 and
72.98, respectively. In total, 371 individual health states of
3125 possible patterns (12%) were reported by the partici-
pants. The majority of the sample (75%) was represented by
23 out of all possible health states (Table 2).

Both, the EQ-5D-5L index scores and the EQ-VAS scores
were left-skewed with a clustering at 1.00 (n=1530; 31%)
and 80 (n=944; 19%), respectively. Furthermore, the EQ-
VAS scores clustered at 90 (n=711; 14%), 70 (n=579;
12%) and 50 (n=552; 11%; Fig. 1). The mean EQ-5D-5L
index score of the total sample was 0.88 (SD 0.18), cor-
responding to an overall mean EQ-VAS score of 71.59 (SD
21.36). The EQ-5D-5L index scores and the EQ-VAS scores
were strongly positively correlated (p =0.60, p <0.001).

Females had a statistically significantly lower mean EQ-
5D-5L index score than men [0.86 (SD 0.16) vs. 0.90 (SD
0.20); p <0.001]. There was no difference in mean EQ-VAS
scores between genders. The mean EQ-5D-5L index scores
were statistically significantly different for participants in
different age categories (p <0.001) and dropped from 0.94
(SD 0.08) for participants aged 18-24 to 0.80 (0.28) for par-
ticipants aged 75 years and older. Mean EQ-5D-5L index
scores differed statistically significantly in subsamples with
different marital statuses, levels of education and employ-
ment statuses (all with p <0.001). The mean EQ-5D-5L
index scores by sociodemographic characteristics and by
gender and the mean EQ-5D-5L index scores by age cat-
egories and by number of medical conditions are reported in
Table 3 and in Table 6 (“Appendix 2”), respectively.

In Model 1, female gender was statistically significantly
associated with a higher EQ-5D-5L disutility score (and,
therefore, a lower EQ-5D-5L index score). The age cate-
gories from 35 to 44 years onwards were statistically sig-
nificantly associated with increasingly higher EQ-5D-5L
disutility scores (p < 0.001). Compared with low education,
middle and high educations were statistically significantly
associated with decreasingly lower EQ-5D-5L disutility
scores (p <0.001). By entering further variables in Model
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Table 1 Characteristics of the sample

Total sample (n=4998)

Total sample
(weighted; n=5001)

Male gender

(weighted; n=2417)

Female gen-
der (weighted;
n=2584)

Gender, female: n (%)
Age: mean (SD)
18-24: n (%)
25-34: n (%)
35-44: n (%)
45-54: n (%)
55-64: n (%)
65-74: n (%)
>75:n (%)
Marital status
Never married: n (%)
Married/in partnership: n (%)
Separated/divorced: n (%)
Widowed: n (%)
Education
Low qualification: n (%)
Middle qualification: n (%)
High qualification: n (%)
No graduation/other: n (%)
Employment
Full-time employed: n (%)
Part-time employed: n (%)
Marginally employed: n (%)
Not employed: n (%)
Retired: n (%)
Apprenticeship/other: n (%)
Federal states
Old federal states: n (%)

New federal states and Berlin: n (%)

Size of municipality

<2000: 1 (%)

2000 to < 5000: n (%)

5000 to <20,000: n (%)
20,000 to < 50,000: n (%)
50,000 to < 100,000: n (%)
100,000 to < 500,000: n (%)
>500,000: n (%)

Medical conditions: mean (SD)
0 medical conditions: n (%)
1 medical condition: n (%)
2 medical conditions: n (%)

3 +medical conditions: n (%)

2660 (53.22)
5473 (18.52)
380 (7.60)
516 (10.32)
626 (12.53)
876 (17.53)
920 (18.41)
891 (17.83)
789 (15.79)

1377 (27.77)
2088 (42.11)
725 (14.62)
768 (15.4)

1361 (27.28)
1621 (32.49)
1959 (39.27)
48 (0.96)

1733 (34.70)
506 (10.13)
185 (3.70)
484 (9.69)
1913 (38.31)
173 (3.46)

3935 (78.73)
1063 (21.27)

303 (6.06)
397 (7.94)
1345 (26.91)
886 (17.73)
458 (9.16)
750 (15.01)
859 (17.19)
1.38 (1.52)
1735 (34.91)
1449 (29.15)
823 (16.56)
963 (19.38)

2584 (51.67)
50.70 (18.54)
474 (9.47)
722 (14.43)
776 (15.51)
996 (19.92)
787 (15.73)
654 (13.08)
593 (11.86)

1449 (29.21)
2442 (49.21)
544 (10.97)
527 (10.61)

1947 (39.02)
1461 (29.28)
1481 (29.69)
100 (2.01)

1892 (37.86)
566 (11.33)
230 (4.61)
578 (11.57)
1517 (30.36)
213 (4.27)

3981 (79.61)
1019 (20.39)

322 (6.44)
451 (9.02)
1422 (28.44)
895 (17.89)
438 (8.75)
712 (14.25)
761 (15.21)
1.31 (1.49)
1842 (37.09)
1432 (28.85)
821 (16.53)
871 (17.53)

49.42 (17.82)**
244 (10.08)*
359 (14.86)
389 (16.10)
502 (20.79)
388 (16.04)
308 (12.74)
227 (9.37)

767 (31.93)**
1341 (55.86)
185 (7.70)
108 (4.51)

951 (39.41)
640 (26.54)
769 (31.89)
52 (2.16)

1264 (52.29)**
101 (4.20)

68 (2.83)

242 (10.02)
650 (26.90)

91 (3.76)

1930 (79.84)
487 (20.16)

166 (6.88)
219 (9.05)
689 (28.52)
420 (17.37)
208 (8.60)
351 (14.52)
364 (15.0)
1.16 (1.37)%*
964 (40.18)%*
737 (30.72)
361 (15.05)
337 (14.05)

51.90 (19.11)**
230 (8.90)*
363 (14.03)
386 (14.95)
494 (19.10)
399 (15.45)
346 (13.39)
366 (14.18)

683 (26.66)**
1101 (42.98)
359 (14.03)
418 (16.33)

996 (38.65)
821 (31.86)
712 (27.63)
48 (1.86)

628 (24.34)**
465 (18.01)
162 (6.28)
336 (13.02)
867 (33.60)
122 (4.74)

2052 (79.40)
532 (20.60)

156 (6.03)
232 (8.99)
733 (28.38)
475 (18.37)
230 (8.90)
361 (13.99)
397 (15.35)
1.45 (1.58)%*
878 (34.20)%*
695 (27.10)
460 (17.92)
533 (20.79)

Some numbers do not sum up to the total number of observations or total number of weighted population due to missing answers

SD standard deviation; comparisons of mean age and mean number of medical conditions by gender were analyzed using the survey design-
adjusted Wald test; comparisons of categorical characteristics by gender were analyzed using the Pearson Chi statistic corrected for the survey

design
*p<0.0016
**p<0.001
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Table 2 Most frequently reported EQ-5D-5L health states with index
scores and EQ-VAS scores (weighted sample; n=5001)

EQ-5D-5L n % Cumu- Mean EQ-  Mean EQ-
health state lative %  5D-5L VAS score
index score
11111 1530 30.60 30.60 1.00 84.52
11121 715 1429 44.89 0.94 78.10
21121 281 5.62  50.51 0.92 72.98
11112 214 4.27 54.78 0.97 81.27
11122 132 2.64 5742 0.91 74.18
21111 107 2.14  59.57 0.97 75.21
11131 98 1.96 61.53 0.89 67.97
11221 76 1.51 63.04 0.91 71.04
21221 69 1.39 6443 0.88 66.32
11211 67 1.34  65.77 0.96 81.93
31121 62 1.24  67.01 0.90 69.71
21122 52 1.04 68.05 0.89 68.78
31221 50 0.99 69.05 0.87 62.23
31231 48 0.96 70.01 0.81 55.70
21131 43 0.85 70.86 0.87 68.22
21231 34 0.68 71.55 0.83 54.81
31131 33 0.66 7221 0.85 62.04
11113 32 0.64 72.84 0.92 74.09
11222 28 0.55 7340 0.88 70.63
11123 26 0.53 7392 0.86 69.55
11223 25 0.50 74.43 0.83 64.54
21211 25 0.50 7492 0.94 75.20
21222 24 049 7541 0.85 63.97

2, the association between female gender and increased EQ-
5D-5L disutility score became statistically insignificant.
However, number of medical conditions was statistically
significantly associated with increasingly higher EQ-5D-5L
disutility scores (p <0.001). Furthermore, the EQ-5D-5L
disutility scores were statistically significantly lower in
participants with private health insurance or private supple-
mentary insurance(s) (p <0.001). Not employed participants
had statistically significantly higher EQ-5D-5L disutility
scores than full-time employed participants (p <0.001). In
the Models 3 and 4, using the EQ-VAS score as dependent
variable, the associations were in correspondence with the
Models 1 and 2, respectively (Table 4).

Discussion

The aims of this study were to estimate normative values
for the EQ-5D-5L for Germany and to examine associations
between the EQ-5D-5L and selected sociodemographic fac-
tors. This was the first study that reported normative values
based on a representative German population sample and the
recently developed German value set [6].

The overall mean EQ-5D-5L index score of the represent-
ative German population sample was 0.88. This score was
slightly worse than EQ-5D-5L index scores for representa-
tive population samples in South Australia (0.91) [15], Spain
(0.90) [11] and Poland (0.89) [10]. The EQ-5D-5L index
scores for both, the Spanish and Polish population were esti-
mated by use of an interim value set, based on a mapping
algorithm. According to Eurostat, in 2013, self-perceived
health and overall life satisfaction were higher in Spain and
lower in Poland when compared to Germany [29]. One ear-
lier study calculated a crude overall mean EQ-5D-5L sum
score of 91.5 based on equally weighted EQ-5D-5L health
states with presumed equal widths of the response levels of
a representative German population sample [13]. Another
study reported an overall mean EQ-VAS score of 85.1, also
based on a representative German population sample. Com-
pared with the overall mean EQ-VAS score of the current
study (71.6), the HrQoL in the other study seems to be con-
siderably better [14]. However, the sample of the study by
Hinz et al. [13] was younger (47 years vs. 51 years); yet, both
samples were comparable with respect to gender, education
and employment. The samples of those studies consisted of
2555 participants surveyed in 2011 [13] and 2040 partici-
pants surveyed in 2015 [14], respectively, and thus, not more
than half the size compared to the current study.

In the sample of this study, almost one-third of the
respondents (31%) reported an EQ-5D-5L health state with
no problems across all dimensions. Such a ceiling effect of
the EQ-5D-5L has already been reported elsewhere for Ger-
man population samples. In two of those studies, even more
than half to almost two-thirds of the respondents (60-64%)
reported an EQ-5D-5L health state with no problems across
all dimensions [13, 14]. According to an earlier study, a
ceiling effect of 15% or higher of the population analyzed
should be considered as serious [30]. Yet, based on the cur-
rent representative German population sample, Konnopka
and Konig [31] ascertained that the occurrence of a ceil-
ing effect of the EQ-5D-5L is strongly related to morbidity.
Accordingly, it was implied that EQ-5D-5L health states
with no problems across all dimensions observed in popula-
tion samples resulted from a correct measurement of good
health rather than from a measurement limitation. For exam-
ple, two-thirds of the German adult population did not report
limitations in activities of daily living in the national health
interview survey in 2014/2015 [32]. The EQ-VAS score of
the respondents that reported an EQ-5D-5L health state with
no problems across all dimensions in the current study was
above 90.00 in more than half of the cases (mean EQ-VAS
score 84.52).

Another 14% and 6% of the respondents reported hav-
ing slight pain or discomfort only (health state ‘11121°) or
both, having slight pain or discomfort and slight problems in
walking about (health state ‘21121°), respectively. Thus, in
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more than half of the current population sample, HrQoL was
explained by just three health states. In total, HrQoL was
explained by 12% of all possible EQ-5D-5L health states.
Two earlier studies were able to explain HrQoL using 50
and 63 different EQ-5D-3L health states in representative
German population samples. In contrast, in the sample of
this study, 370 different EQ-5D-5L health states have been
used to explain HrQoL. Therefore, it is assumed that the
discriminatory power of the EQ-5D-5L descriptive system
has improved compared with the EQ-5D-3L [33, 34].
Female participants from the new German Federal States
and Berlin had statistically significantly lower EQ-5D-5L
index scores than females from old German Federal States
(— 0.04; p<0.001). Yet, female participants from the new
German Federal States and Berlin were statistically sig-
nificantly older (+ 6.44 years; p <0.001) and had statisti-
cally significantly more medical conditions (+ 19.28%;
p=0.0016). Furthermore, female participants from new and
old German Federal States differed statistically significantly
in educational and employment status (data not shown).
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Notwithstanding, results of the German Federal Health Sur-
veys show that middle-aged to old-aged females from old
German Federal States stated good to very good subjective
health more often compared with females from new German
Federal States throughout all three surveys [35].

The multivariate regression analyses were able to repro-
duce findings from other studies regarding associations of
the EQ-5D-5L index and sociodemographic factors [15, 36].
Older age, female gender and low level of educational status
were independently associated with a lower EQ-5D-5L index
score. The association between age and EQ-5D-5L index
score diminished after additionally controlling for medical
conditions.

Strengths and limitations

The first strength of this study was a large sample size and
the weighting of the observations to ensure representative-
ness of the results. Second, this study was able to examine
associations between HrQoL, selected sociodemographic
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Table 3 Mean EQ-5D-5L index

: . Total Male gender Female gender
scores by sociodemographic
characteristics by gender n Mean (SD) n Mean (SD) n Mean (SD)
(weighted sample)
Total sample 5001 0.88 (0.18) 2417  0.90 (0.16)** 2584  0.86 (0.20)**
Age category, years
18-24 474 0.94 (0.08)** 244 0.94 (0.09)** 230 0.94 (0.08)**
25-34 722 092 (0.11) 359  0.93(0.12) 363 0.92(0.10)
3544 776 0.90 (0.14) 3890  0.92(0.11) 386 0.88(0.17)
45-54 996 0.87 (0.17) 502 0.89 (0.15) 494 0.86 (0.19)
55-64 787  0.87 (0.20) 388 0.87(0.19) 399  0.86 (0.20)
65-74 654 0.85(0.24) 308 0.86(0.22) 346  0.85(0.25)
>75 593  0.80(0.28) 227 0.84 (0.23) 366 0.77 (0.31)
Marital status
Never married 1449 0.90 (0.16)** 767 090 (0.16)** 683  0.90 (0.17)**
Married/in partnership 2442 0.89 (0.15) 1341  0.90 (0.14) 1101  0.88 (0.15)
Separated/divorced 544 0.84 (0.26) 185 0.85(0.24) 359 0.83(0.27)
Widowed 527 0.82(0.29) 108  0.84 (0.24) 418  0.81(0.30)
Education
Low qualification 1947  0.84 (0.18)** 951 0.86 (0.16)** 996 0.82 (0.20)**
Middle qualification 1461  0.89 (0.18) 640  0.90 (0.15) 821 0.88(0.20)
High qualification 1481 0.93 (0.15) 769 0.93(0.13) 712 0.92(0.16)
No graduation/other 100 0.88 (0.17) 52 0.92 (0.09) 48  0.84 (0.13)
Employment
Full-time employed 1892 0.92 (0.13)** 1264 0.92 (0.11)** 628  0.90 (0.16)**
Part-time employed 566  0.90 (0.15) 101  0.91 (0.16) 465 0.90 (0.14)
Marginally employed 230 091 (0.11) 68 0.89 (0.11) 162 092 (0.11)
Not employed 578  0.89 (0.16) 242 0.88 (0.18) 336  0.89(0.15)
Retired 1517  0.82(0.27) 650 0.84 (0.24) 867  0.80(0.29)
Apprenticeship/other 213 091 (0.13) 91 0.91(0.14) 122 091 (0.12)
Federal states
Old federal states 3981 0.88 (0.18)** 1930  0.90 (0.16) 2052 0.87 (0.19)**
New federal states and Berlin 1019  0.86 (0.20) 487  0.89 (0.16) 532 0.83(0.23)
Size of municipality
<2000 322 0.89(0.18) 166 0.90 (0.14) 156 0.87 (0.21)
2000 to <5000 451 0.89 (0.15) 219 091 (0.12) 232 0.87(0.18)
5000 to < 20,000 1422 0.88 (0.17) 689  0.90 (0.15) 733 0.87(0.19)
20,000 to < 50,000 895  0.87(0.20) 420 0.89 (0.17) 475  0.85(0.22)
50,000 to < 100,000 438 0.90(0.15) 208 0.91(0.12) 230 0.88(0.18)
100,000 to < 500,000 712 0.87 (0.19) 351 0.88(0.18) 361 0.86 (0.20)
>500,000 761  0.87 (0.21) 364 0.89(0.19) 397  0.86 (0.23)
Medical conditions
0 medical conditions 1823 0.95 (0.08)** 964  0.95 (0.08)** 878  0.95 (0.07)**
1 medical condition 1432 0.90 (0.15) 737 091 (0.13) 695 0.89(0.17)
2 medical conditions 821 0.85(0.18) 361 0.86(0.18) 460 0.85(0.19)
3 or more medical conditions 871  0.72(0.28) 337  0.74 (0.26) 533 0.71(0.29)

SD standard deviation; comparisons of mean EQ-5D-5L index scores by gender and by categorical charac-
teristics were analyzed using the survey design-adjusted Wald test

£p<0.0016
##p <0.001
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Table 4 (continued)

EQ-VAS scores

EQ-5D-5L disutility scores

Variable

4915)

Model 2 (n

4984)

95% CI

Model 1 (n

4920)

95% CI1

Model 2 (n

4989)

Model 1 (n

p value

Beta 95% CI

p value

Beta

p value

Beta

p value

95% CI

Beta

0.068
< 0.001

—0.00; 0.08
4.37; 4.45

0.04
4.41

0.033
< 0.001

—0.32; — 0.01
—3.49; -3.01

—-0.17
-3.25

Widowed
Constant

< 0.001

4.30; 4.37

4.34

< 0.001

—2.89; —2.43

—2.66

CI confidence interval

Bold indicates statistically significant coefficient (p < 0.05)

factors and especially number of medical conditions by mul-
tivariate analyses. However, some limitations of the study
have to be mentioned. First, there is a noteworthy chance
of selection bias and recall bias due to the phone survey-
approach. Despite weighting of the observations, there is
some evidence for reduced representativeness of participants
aged 65-74 years. Second, the enquiry of medical conditions
was restricted to the most frequent, mainly chronic condi-
tions or disease groups. It is possible that medical conditions
not enquired in the survey used for this study introduced
measurement error to the multivariate regression analyses
and skewed the results. Yet, the association between HrQoL
and the number of medical conditions in the multivariate
analyses was statistically significant.

Conclusion

This study was able to provide normative values of the EQ-
5D-5L based on societal preferences in a representative
German sample. The normative values of the EQ-5D-5L
can be used for model-based economic evaluations for
the estimation of QALY's and for comparison of specific
patient groups with the German general population. Further
research is needed to investigate the association between
HrQoL derived from the EQ-5D-5L and medical conditions
using medical diagnoses of more chronic conditions and dis-
ease groups.
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Table 5 Frequencies of item responses in each EQ-5D-5L dimension by age category in percent (%; weighted sample)

Total 18-24 25-34 3544 45-54 55-64 65-74 >75
(n=5001) (n=474) (n="722) (n=1776) (n=996) (n=1787) (n=654) (n=593)
Mobility
No problems 64.57 87.86 84.56 76.00 65.03 56.06 50.47 32.78
Slight problems 17.67 10.14 9.50 14.41 18.43 21.30 22.67 26.31
Moderate prob- 10.86 1.58 3.51 6.37 10.99 13.75 16.08 23.25
lems
Severe problems 6.32 0.43 2.29 3.22 5.34 7.95 9.46 16.01
Extreme problems  0.58 0 0.14 0 0.21 0.94 1.32 1.66
Self-care
No problems 92.80 99.01 97.30 97.11 91.83 93.34 89.52 81.28
Slight problems 4.29 0.78 1.81 2.54 5.13 427 5.93 9.20
Moderate prob- 1.92 0.21 0.79 0.28 2.36 1.88 2.68 5.25
lems
Severe problems 0.74 0 0.10 0.08 0.54 0.29 1.67 2.87
Extreme problems  0.25 0 0 0 0.14 0.22 0.20 1.41
Usual activities
No problems 71.67 79.23 79.01 78.06 70.80 71.09 69.78 52.65
Slight problems 15.79 14.71 14.05 12.42 15.16 14.64 18.75 22.47
Moderate prob- 8.71 4.80 4.79 6.95 9.60 10.80 7.71 15.73
lems
Severe problems 291 0.53 1.70 1.63 3.87 3.12 3.06 5.87
Extreme problems  0.93 0.74 0.46 0.93 0.57 0.34 0.70 3.29
Pain/discomfort
No problems 43.08 54.57 54.70 46.89 40.72 39.93 37.09 29.52
Slight problems 35.78 41.68 32.56 35.76 35.46 34.15 36.99 36.37
Moderate prob- 14.74 2.24 10.48 11.61 16.64 18.74 16.95 23.06
lems
Severe problems 5.72 1.52 2.26 5.47 6.25 6.56 7.44 9.70
Extreme problems  0.69 0 0 0.28 0.93 0.62 1.53 1.35
Anxiety/depression
No problems 74.89 74.61 73.33 76.60 74.20 76.31 75.82 72.99
Slight problems 16.22 20.83 18.53 14.55 15.85 15.24 14.87 15.31
Moderate prob- 6.54 3.31 5.60 6.39 7.82 5.22 7.74 8.74
lems
Severe problems 1.72 0.60 1.95 1.91 1.31 2.86 1.05 2.00
Extreme problems  0.64 0.65 0.59 0.55 0.82 0.36 0.53 0.97
Appendix 2
See Table 6.
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Table 6 Mean EQ-5D-5L index scores by age categories by number of medical conditions (weighted sample)
Total 0 medical conditions 1 medical condition 2 medical conditions 3 or more medical
conditions
n Mean (SD) n Mean (SD) n Mean (SD) n Mean (SD) n Mean (SD)
Total sample 5001  0.88 (0.18) 1842 0.95 (0.08)** 1432 0.90 (0.15)** 821 0.85 (0.18)** 871 0.72 (0.28)**
Age category, years
18-24 474 0.94 (0.08)** 259 0.96 (0.06) ** 135 0.94 (0.09)** 63 0.89 (0.10) 10 0.76 (0.19)
25-34 722 0.92(0.11) 375 0.96 (0.05) 217 0.91 (0.09) 83 0.87 (0.15) 45 0.74 (0.20)
35-44 776 0.90 (0.14) 372 0.96 (0.07) 239 0.89 (0.16) 87 0.84 (0.16) 77 0.77 (0.20)
45-54 996  0.87(0.17) 378 0.95 (0.07) 275 0.91 (0.12) 166 0.85 (0.13) 165 0.67 (0.26)
55-64 787  0.87(0.20) 211 0.95 (0.09) 227 0.90 (0.16) 154 0.88 (0.14) 191 0.74 (0.27)
65-74 654  0.85(0.24) 157 0.95 (0.10) 178 0.88 (0.21) 125 0.87 (0.20) 190 0.73 (0.29)
>75 593 0.80(0.28) 90 0.89 (0.16) 161 0.86 (0.21) 143 0.80 (0.30) 193 0.70 (0.32)

SD standard deviation; comparisons of mean EQ-5D-5L index scores by medical conditions and by age categories were analyzed using the sur-
vey design-adjusted Wald test

#p<0.0016
#%p <0.001
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