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Background

Over the past few decades, the morbid-
ity situation of the population of west-
ern industrial countries has undergone
a fundamental change. Traditionally, in
established epidemiological research,
the relevance of an illness in a popula-
tion was measured on the basis of the
mortality data. With growing life expec-
tancy and the medical treatment success-
es achieved in the fight against mortali-
ty, chronic illnesses now determine the
morbidity spectrum. This means that
health-related quality of life plays an in-
creasingly important role as an indicator
of health in the population [1]. Health-
related quality of life is a comprehen-
sive concept which is based on a holistic
understanding of health and can be de-
fined in different ways. All experts agree
that health-related quality of life can be
understood as a multidimensional con-
cept which comprises physical, emotion-
al, mental, social and behaviour-relat-
ed components of wellbeing and depicts
the ability to function from the subjec-
tive view of the affected person. In con-
trast with the classic medical criteria for
assessing the health of a person, this con-
cept includes the viewpoint of the affect-
ed persons with respect to their physical
functioning and their wellbeing [2, 3, 4],
which is significant for many aspects. It is
therefore an important tool for describ-
ing a personss state of health.

One of the generic tools most fre-
quently used worldwide for measuring
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health-related quality of life is the Short
Form 36 (SF-36). The validity, reliabili-
ty and sensitivity of this instrument have
been proven [5, 6, 7, 8, 9], the tool allows
international comparison, and it has been
translated into over 20 different languag-
es [10, 11, 12]. A search in the literature
database Scopus in January 2013 found
13,820 references [13]. Version 2 of SF-
36 (SF-36V2) measures the same areas
as version 1, but contains some chang-
es in the language and answer categories
and is intended to be easier to under-
stand and ensure even better intercultur-
al comparability [14, 15, 16]. To date, SF-
36V2 has been used in the USA [17, 18,
19, 20], in other English-speaking coun-
tries such as Australia [13], New Zealand
[21] and the United Kingdom [14], and in
non-English-speaking countries includ-
ing Brazil [22], China [23], Sweden [24]
and Spain [25]. It was used in Germany
for the first time in 2002 [26].

Using SF-36V2 guarantees both the
international comparability of the col-
lected data on health-related quality of
life and provides the possibility of map-
ping trends in the health-related quality
of life of the adult population in Germa-
ny between 1998 [27] and today.

The aim of this study is to provide ref-
erence data on the health-related quali-
ty of life of adults in Germany. The re-
sults of this study can serve as represen-
tative normative data for the adult pop-
ulation in Germany. Due to the fact that
information on health-related behaviour,
sociodemographics and health care util-

isation was compiled in addition to the
SE-36V2, it is also possible to classify dif-
ferent socioeconomic and clinical groups
with respect to their health-related qual-
ity of life.

Methods

The German Health Interview and Ex-
amination Survey for Adults (“Studie zur
Gesundheit Erwachsener in Deutsch-
land”, DEGS) is part of the health mon-
itoring system at the Robert Koch In-
stitute (RKI). The concept and design
of DEGS are described in detail else-
where [28, 29, 30, 31, 32]. The first wave
(DEGSI) was conducted from 2008-2011
and comprised interviews, examinations
and tests [33, 34]. The target popula-
tion comprises the residents of Germany
aged 18-79 years. DEGSI has a mixed de-
sign which permits both cross-sectional
and longitudinal analyses. For this pur-
pose, a random sample from local pop-
ulation registries was drawn to complete
the participants of the German National
Health Interview and Examination Sur-
vey 1998 (GNHIES98), who re-partici-
pated. A total of 8,152 persons participat-
ed, including 4,193 first-time participants
(response rate 42%) and 3,959 revisiting
participants of GNHIES98 (response rate
62%). In all 7,238 persons attended one
of the 180 examination centres, and 914
were interviewed only. The net sample
(n=7,988) permits representative cross-
sectional and time trend analyses for the
age range of 18-79 years in comparison
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Fig. 1 € Average scale val-
ues of the SF-36 subscales
and total scales according
to sex and presence or ab-
sence of a chronicillness.
PF physical functioning,
RP role physical, BP bodily
pain, GH general health, VT
vitality, SF social function-
ing, RE role emotional, MH
mental health, PCS physi-
cal component score, MCS
mental component score
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with GNHIES98 (n=7,124) [29]. The data
of the revisiting participants can be used
for longitudinal analyses.

The cross-sectional and trend anal-
yses were conducted using a weighting
factor which corrects discrepancies in
the sample from the population struc-
ture (as of 31 Dec 2010) with regard to
age, sex, region and nationality, as well

40 - 49 years

50 - 59 years

60 - 69 years

as community type and education [29].
A separate weighting factor was prepared
for the examination. Calculation of the
weighting factor also considered re-par-
ticipation probability of GNHIES98 par-
ticipants based on a logistic regression
model. For the purpose of conducting
trend analyses, the data from the GN-
HIES98 were age-adjusted to the popu-
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70-79 years

Fig. 2 < Average scale val-
ues of the SF-36 general
health subscale by survey
wave and sex

lation level as of 31 Dec 2010. A non-re-
sponse analysis and a comparison of se-
lected indicators with data from census
statistics indicate a high level of represen-
tativity of the net sample for the resident
population of Germany [29]. To take in-
to account the weighting as well as the
correlation of participants within a com-
munity, the confidence intervals were



Abstract - Zusammenfassung

determined using the SPSS-20 method
for complex samples. Differences are re-
garded as statistically significant if the re-
spective 95% confidence intervals do not
overlap.

SF-36V2 was used to measure the
health-related quality of life in DEGS1
[16]. It contains 36 questions, plus one ad-
ditional question on health changes and
was completed by the respondents them-
selves. The individual questions were in-
terpreted according to guidelines in the
manual, and missing values were substi-
tuted by the average values of the other
questions of a scale, provided that at least
half of the questions of a scale had been
answered. Eight scales could be formed
from the 36 questions. These stand for
health dimensions: physical function-
ing (PF), role physical (RP), bodily pain
(BP), general health (GH), vitality (VT),
social functioning (SF), role emotional
(RE), mental health (MH). The scale val-
ues were converted to a range of 0-100,
where higher values stand for better
health-related quality of life.

Average values and 95% confidence
intervals of the scales converted to 0-100
and the total scales differentiated ac-
cording to age and sex were used to de-
scribe current health-related quality of
life. In addition, social status and a ques-
tion on the presence of a chronic illness
were taken into account in order to dif-
ferentiate the health-related quality of life
of selected subgroups. Social status was
determined using an index which in-
cludes information on school education
and vocational training, professional sta-
tus and net household income (weighted
by household needs) and which enables
a classification into low, middle and high
status groups [35].

It is also possible to conduct so-called
“norm-based scoring”, whereby the SF-
36V2 scales are first Z-transformed us-
ing the average values and standard de-
viations of the 1998 American normative
random sample and subsequently con-
verted in such a way that the average val-
ue is 50 and the standard deviation is 10
[16]. Furthermore, two total scales can be
formed from the eight scales: the physi-
cal component score (PCS) and the men-
tal component score (MCS). For this pur-
pose, the Z-transformed scale values are
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Abstract

The aim of this study is to describe health-re-
lated quality of life (HRQoL) of the German
adult population and provide current repre-
sentative normative data for the version 2 of
the SF-36 (SF-36V2) in the German popula-
tion. In the German Health Interview and Ex-
amination Survey for Adults (DEGS1) the SF-
36V2 was used to measure health-related
quality of life. Men report in all areas better
HRQoL compared to women; a lower social
status is associated with lower HRQoL values.
Having one or more chronic diseases is asso-
ciated with lower values in all dimensions of
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Health-related quality of life in adults in Germany.
Results of the German Health Interview and
Examination Survey for Adults (DEGS1)

HRQoL. Compared to 10 years ago, the gen-
eral health seems to be much better in wom-
en aged 40-49 years and older and in men
aged 50-59 years and older. Version 2 of the
SF-36 has proved to be a robust instrument
of health-related quality of life that is able to
plausibly map differences regarding sociode-
mographic and health characteristics.

Keywords
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Zusammenfassung

Ziel der vorliegenden Arbeit ist es, die ge-
sundheitsbezogene Lebensqualitat der
deutschen Erwachsenenbevoélkerung dar-
zustellen und aktuelle reprasentative Norm-
daten fiir die Version 2 des SF-36 (SF-36V2)

in der deutschen Bevolkerung zu liefern. In
der Studie zur Gesundheit Erwachsener in
Deutschland (DEGS1) wurde der SF-36V2 zur
Messung der gesundheitsbezogenen Lebens-
qualitét eingesetzt. Manner berichten in al-
len Bereichen eine bessere gesundheitsbezo-
gene Lebensqualitét verglichen mit Frauen,
ein niedrigerer sozialer Status geht mit gerin-
geren Werten in der gesundheitsbezogenen
Lebensqualitat einher. Das Vorhandensein
einer oder mehrerer chronischer Krankheiten

Gesundheitshezogene Lebensqualitit bei Erwachsenen
in Deutschland. Ergebnisse der Studie zur Gesundheit
Erwachsener in Deutschland (DEGS1)

bringt EinbuBen in allen Bereichen der ge-
sundheitsbezogenen Lebensqualitédt mit sich.
Die Allgemeine Gesundheit bei den Frauen
ab dem Alter von 40 bis 49 Jahren und bei
den Ménnern ab 50 bis 59 Jahren wird deut-
lich besser eingeschatzt, als vor 10 Jahren.
Die Version 2 des SF-36 erweist sich als ro-
bustes Messinstrument der gesundheits-
bezogenen Lebensqualitét, das in der Lage
ist, Unterschiede beziiglich soziodemogra-
fischer und gesundheitsbezogener Merkmale
plausibel abzubilden.

Schliisselworter
Gesundheitsbezogene Lebensqualitat -
SF-36V2 - Erwachsene - Gesundheitssurvey

multiplied by the respective coefficients
for the physical or mental factor and then
added together. The advantage of this
“norm-based scoring” is that it guaran-
tees international comparability and en-
ables comparison with version 1. By us-
ing an algorithm provided by the de-
velopers of the SF-36 [16], it was possi-
ble to convert the data on health-relat-
ed quality of life collected in GNHIES98
with the SF-36V1 [36, 37, 38] in such a
way that it can be compared with the
data of version 2 from DEGSI. For this
reason, the values converted to an av-
erage value of 50 and a standard devia-

tion of 10 are used for the comparison be-
tween GNHIES98 and DEGSI. Average
values and 95% confidence intervals are
also shown here. As describing all scales
at this point would go beyond the scope
of this publication, we refer only to the
“General health” scale as an example, be-
cause this scale covers both physical and
mental health.

Results

Of the 7,988 surveyed adults aged from
18-79 years, between 7,662 (role emo-
tional) and 7,795 (social functioning)
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(53.6- 505 (50.0-
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(886- 902 (89.3- 763 (75.5-
90.4) 91.2) 77.1)

89.5

(63.1-64.9)

(88.0- 821 (80.9- 740 (73.0- 640
83.4) 75.0)

90.1)

89.0

(91.9-

93.2)
PF physical functioning, RP role physical, BP bodily pain, GH general health, VT vitality, SF social functioning, RE role emotional, MH mental health, PCS physical component score, MCS mental component score.
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Women and men with one or more
chronic illnesses assess their health-re-
lated quality of life as significantly worse
in all areas than persons without a chron-
ic illness. A remarkable result is that the
differences in HRQoL between men
and women with respect to the general
health scale completely disappear when a
chronic disease is present (B Fig. 1).

The development of the general health
scale in the different age groups over the
past 10 years is illustrated in @ Fig. 2.
Women aged 40-49 years and men aged
50-59 years assess their general health
today significantly better than women
and men of the same age 10 years ago.

Discussion

This article presents current normative
data for the quality of life of the adult
population of Germany, differentiat-
ed according to age group and sex. So-
called “norm-based scoring” was not
used in the individual scales in order to
avoid having to apply the weighting fac-
tors of the American normative random
sample 0f 1998, as these may not be trans-
ferrable 1:1to the German population [13,
26, 37]. Overall, the results of the DEGS1
indicate high acceptance of the SF-36V2
among the population surveyed.

The more negative assessment of
health-related quality of life in the physi-
cal scales and the almost constant values
with a slight upward trend in some cas-
es in the mental health scales which can
be observed with increasing age have also
been reported in other studies [21, 24, 26,
27]. Women report a lower health-relat-
ed quality of life than men in the German
population; this is consistent with other
studies [22, 26] and was already dem-
onstrated in 1998 [27]. It is also shown
in other studies [21, 22, 24, 26, 27] that
persons with low social status indicate a
worse health-related quality of life.

A significantly worse quality of life
in all scales can be observed in per-
sons with one or more chronic illnesses;
this result is consistent with other pub-
lications [1, 22, 24]. Although this low-
er quality of life is more pronounced in
the physical scales (decline of between
15 and 20 points) than in the mental
health scales (decline of between 5 and



11 points), it is still clearly evident in the
latter. The decrease in the quality of life
associated with the presence of a chron-
ic illness is practically the same for men
and women. It is worth noting that the
difference between men and women with
respect to their health-related quality of
life, which is otherwise almost always
identifiable, completely disappears both
in the general health scale and in the
physical component score when a differ-
entiation is made according to the pres-
ence of a chronic illness.

The general health scale was used as
an example in order to compare today’s
health-related quality of life with that
of 10 years ago. As health-related quali-
ty of life was measured with the SF36V1
in GNHIES98, both scales had to be con-
verted to “norm-based scoring” in order
to make comparison possible. In com-
parison with 10 years ago, the assessment
of general health has improved consider-
ably, particularly in the older age groups.
This positive trend is also reflected in the
other evaluation results of DEGSI. Not
only has the life expectancy of the pop-
ulation in general increased, but also the
perception of general health in the older
age groups. This can be taken as an indi-
cation of better health care, in particular
for older people.

Conclusion

In synopsis, it can be said that the SF-
36V2 is also highly suitable for illus-
trating differences in the health-relat-
ed quality of life of population groups
of different ages, genders and social

or health conditions. The representa-
tive normative data described here can
be used in the future to interpret the
health-related quality of life of a wide
variety of population or patient groups.
DEGS offers a number of possibilities for
further evaluations in association with
the health-related quality of life. For ex-
ample, factors which have a long-term
effect on the health-related quality of
life can be determined in longitudinal
studies.
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