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Background and purpose

The “German Health Interview and Ex-
amination Survey for Adults” (DEGS) is
an integral part of the national health
monitoring system that the Robert Koch
Institute (RKI) carries out on behalf of
the Federal Ministry of Health [1, 2].

The goal of DEGS is to regularly col-
lect data that are representative of the
whole country regarding the health sit-
uation of adults aged 18-79 years living
in Germany. The data collection spec-
trum comprises diverse information
on health status, health behaviour, liv-
ing conditions, and utilisation of health
care services. The information is gath-
ered through interviews and—at certain
intervals—by means of physical exami-
nations, tests and laboratory analyses of
blood and urine samples. Compared to
interviews, the examination component
enables more valid measurements and
better prevalence estimates for diseases.
A comparison of the DEGS data of differ-
ent waves allows analyses of time trends.
In addition, DEGS contains a panel com-
ponent, i.e. participants are repeated-
ly invited to take part in the survey. The
longitudinal data collected in this way
provide insights into the causes and con-
ditions of health changes in a personss life.
The study concept is described in detail
elsewhere [3, 4].

The DEGS data are included in the
government’s health reporting carried
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out at the RKI. They are used for epide-
miological and public health research
and made available to the scientific com-
munity by the Health Monitoring Re-
search Data Centre at the RKI (public
use files). The study results provide an
important basis for health policy plan-
ning as well as evidence-based strategies
of prevention and intervention measures.

The first wave of the study (DEGSI)
was designed as an interview and exami-
nation survey and was conducted by the
RKI from November 2008 to Decem-
ber 2011 [5, 6]. The data collection was
carried out by two mobile examination
teams under the guidance of physicians
in 180 examination centres all over the
country. The data collection programme
was divided into two age groups (18-
64 years, and older than 64). The inter-
view part included a health and nutrition
questionnaire as well as a computer-as-
sisted medical interview and an automat-
ed assessment of currently used medica-
tions. For both age groups, the examina-
tion part consisted of laboratory analy-
ses of blood and urine samples, an an-
thropometric measurement (including
body height and weight) as well as blood
pressure, pulse and thyroid volume mea-
surements. For participants aged 18-
64 years, an endurance bicycle ergome-
try was additionally conducted, where-
as persons aged 65 or older completed
various physical and one cognitive func-
tional test. The articles in this issue of the

Bundesgesundheitsblatt provide compre-
hensive coverage of the first results.

This overview aims to provide infor-
mation for a better understanding of the
individual DEGSI result publications
and to facilitate interpretation of the re-
sults. For this purpose, the sampling de-
sign, the invitation procedure, and the
measures taken to ensure high partici-
pation rates in the DEGSI are explained.
Thereafter, participant numbers, reasons
for non-eligibility, participation quota
(response) and reasons for non-partici-
pation are presented. Since DEGSI aims
to collect data representative of the coun-
try as a whole, the participant group is
compared (based on data from a short
interview with non-participants) with
the group of non-participants and with
the German resident population (based
on official statistical data). These com-
parisons make it possible to estimate the
representativeness of the overall sam-
ple. Last but not least, the calculation of
the various sample weights is described.
These weights are necessary for correct-
ing deviations of the sample from the
population structure with regard to age,
sex, and other features and/or to com-
pensate for the different willingness of
former GNHIES98 participants to take
part in the study again.
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Methods

Sampling design

The target population of DEGSI com-
prised adults aged 18-79 years (basic
population) who were living in Ger-
many during the survey period and
who were registered with local popula-
tion registries, having indicated Germa-
ny as their main place of abode. Apart
from the German population, persons
of foreign nationality whose main res-
idence was in Germany were also tak-
en into account. People living in institu-
tions such as residential homes were not
excluded from participation. To ensure
that the basic population was represent-
ed, a two-phase stratified (cluster) sam-
ple was taken in cooperation with GESIS
(Leibniz Institute for the Social Sciences)
in Mannheim.

’m Fig. 1 € DEGS1 sam-
old sample points | .

' ple points

First stage: selection

of sample points

In the first stage of sampling, 180 sam-
ple points (i.e. study locations) were se-
lected from the total number of federal
municipalities in Germany (see @ Fig. 1).
As part of this process, the 120 sample
points of GNHIES98 were retained and
supplemented with 60 new ones in or-
der to reflect the current municipality
structure and also to reduce design ef-
fects. This notably applies to the sam-
ple points in East Germany, since signif-
icant demographic shifts have occurred
there in some places. To select the sam-
ple points both within the framework of
GNHIES98 and for the 60 new points,
all federal municipalities were stratified
by federal state and type of municipality
(10-stage BIK Classification [7]). This re-
sulted in stratification cells. Each strati-
fication cell was assigned a stratification
weighting factor that was proportional
to the overall population (of those aged
18 years and older) for all municipalities
contained in the relevant stratification
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cell. With the help of a suitable draw-
ing procedure [8], stratification cells
were selected randomly, although with
a probability proportional to the stratifi-
cation weight. For each cell, the number
of municipalities to be selected was de-
termined. The municipality(ies) for each
cell was(were) then drawn with probabil-
ity proportional to the population. This
procedure ensures that each municipal-
ity in Germany was drawn with a prob-
ability proportional to its number of in-
habitants and that the number of drawn
municipalities at the district, adminis-
trative region, and federal state level ap-
proximately corresponds to what was to
be expected from the population at the
various regional levels.

In GNHIES98, an oversampling was
conducted in East Germany. This means
that a disproportionate number of sam-
ple points were drawn in East Germany
in order to increase the power for com-
parisons between east and west. In view
of the increasing assimilation of the liv-
ing conditions in the east and west, the
new sample points were drawn with-
out such oversampling. Because the 120
sample points of GNHIES98 were kept,
this means that there is now only a slight
oversampling of East Germany in the
overall data set.

Very large municipalities (e.g. Ber-
lin and Hamburg) are represented in the
sample with several sample points.

Second stage: selection

of target persons

In the second step, men and women aged
18-79 years were invited to participate
in the survey. The sample was selected
at random and stratified by age groups
on the basis of the population registries
of the 180 sample points. In the 120 sam-
ple points that had already been used in
GNHIES98, the expected number of per-
sons from GNHIES98 willing to re-par-
ticipate was taken into account in deter-
mining the number of new persons to
be drawn. As a result, a reduced number
of new persons were drawn. Addresses
were selected by means of a mathemati-
cal random procedure (unrestricted ran-
dom selection) from the address files of
local population registries. In order to
compensate for the lower participation
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rate expected in the larger municipali-
ties, the number of adults to be drawn
was dependent on community size. In
addition, oversampling by a factor of 1.5
was performed for persons without Ger-
man nationality, in order to compen-
sate for the empirically lower participa-
tion rate and also the higher proportion
of non-eligibility for this group [9]. The
goal of oversampling was to ensure that
the proportion of foreigners among par-
ticipants corresponds to the percentage
in the population.

Invitation of the participants

Over the 3-year study period, the sample
points were visited according to a pre-de-
termined sequence (see [5]). For each ex-
amination centre, the multi-stage process
of participant invitation spanned about
5 weeks. The process comprised an invi-
tation and reminder letter as well as so-
called regional preparatory field visits in
which invited persons who had neither
accepted nor refused participation were
contacted by phone and/or a home visit.

The GNHIES98 participants who had
been re-invited and who declined a visit
to the DEGSI examination centre or who
cancelled the agreed examination ap-
pointment were asked to participate in a
questionnaire programme conducted in
writing and by phone (see [5]). The pa-
per-and-pencil questionnaires were sent
to the participants by post or they were
given to them as part of the regional pre-
paratory field visits. They were remind-
ed by means of a letter or phone call to
return the questionnaires.

The GNHIES98 participants no lon-
ger living at their former municipali-
ty were not invited to an examination
centre. Instead, a written invitation was
sent to them in which they were asked
to participate in the above-mentioned
questionnaire programme. A question-
naire was already included with the invi-
tation letter and, where applicable, with
the subsequent reminder letter.

Measures for improving
participation

In order to maximise the participation
and utilisation rates for the study cen-
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Abstract

The“German Health Interview and Examina-
tion Survey for Adults” (DEGS) is part of the
health monitoring system of the Robert Koch
Institute (RKI) and is designed as a combined
cross-sectional and longitudinal survey. The
first wave (DEGS1; 2008-2011) comprised in-
terviews and physical examinations. The tar-
get population comprised 18- to 79-year-olds
living in Germany. The mixed design consist-
ed of a new sample randomly chosen from
local population registries that was supple-
mented by participants from the “German
National Health Interview and Examina-

tion Survey 1998" (GNHIES98). In total, 8,152
persons took part, among them 4,193 new-
ly invited participants (response 42%) and
3,959 who had previously taken part in GN-
HIES98 (response 62%). In all, 7,238 partici-
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pants visited one of the 180 local study cen-
tres, and 914 took part in the interview-on-
ly programme. A comparison of the net sam-
ple with the group of non-participants and
with the resident population of Germany
suggests a high representativeness regarding
various attributes. To account for certain as-
pects of the population structure, cross-sec-
tional, trend and longitudinal analyses were
corrected by weighting factors. Furthermore,
different participation probabilities of the for-
mer participants of GNHIES98 were compen-
sated for.

Keywords
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Zusammenfassung

Die,Studie zur Gesundheit Erwachsener in
Deutschland” (DEGS) ist Bestandteil des Ge-
sundheitsmonitorings des Robert Koch-In-
stituts (RKI) und als kombinierte Quer- und
Langsschnitterhebung konzipiert. Die er-

ste Erhebungswelle (DEGS1;2008-2011)
umfasste Befragungen und Untersuchun-
gen. Zielpopulation waren die in Deutsch-
land lebenden Erwachsenen bis zum Alter
von 79 Jahren. Das Mischdesign der Studie
umfasste eine neue Einwohnermeldeamts-
stichprobe, die durch Teilnehmende des
Bundes-Gesundheitssurveys 1998 (BGS98)
erganzt wurde. Insgesamt nahmen 8152 Per-
sonen teil, darunter 4193 Ersteingeladene
(Response 42%) und 3959 Wiedereinge-
ladene (Response 62%). 7238 Personen be-
suchten eines der 180 Untersuchungszentren,

Die erste Welle der Studie zur Gesundheit Erwachsener
in Deutschland (DEGS1). Stichprobendesign,
Response, Gewichtung und Reprasentativitat

914 wurden ausschlielich telefonisch/
schriftlich befragt. Der Vergleich verschieden-
er Merkmale zwischen der Nettostichprobe,
der Gruppe der Nichtteilnehmer und der Be-
volkerung Deutschlands weist auf eine hohe
Reprdsentativitat hin. Gewichtungsfaktoren
wurden berechnet, um Querschnitt-, Trend-
und Léngsschnittanalysen hinsichtlich einzel-
ner Merkmale der Bevolkerungsstruktur zu
korrigieren. Ferner wird bei den ehemaligen
BGS98-Teilnehmenden die unterschiedliche
Wiederteilnahmebereitschaft ausgeglichen.

Schliisselworter
Gesundheitssurvey - Erwachsene -
Stichprobe - Response - Reprasentativitdt

tres, different measures were used. These
included, for example, ensuring that ad-
dress data were as up to date as possi-
ble. This was achieved by local popula-
tion registries drawing samples as near as
possible to the time of invitation. Other
measures taken were survey-related lo-
cal public relations work [5], setting up a

toll-free survey number for invited per-
sons, regional preparatory field visits and
expense allowances for the participants
in the form of cash (incentives).

The participation rates were contin-
uously observed. In order to be able to
take measures to increase participation
during the course of the study, the par-
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Tab. 1

Overview with key figures for recruiting DEGS1 participants

Old sample (former participants New sample from popula-  Total
of GNHIES98) tion registries

GNHIES98 participants 7,124 -

Not eligible 1 (deceased, abroad, cannot be found) before start of 569 =

study in 2008

Unadjusted gross sample 6,555 11,008

Not eligible 2 (deceased, gone abroad) in the course of the field work 197 1,061

Adjusted gross sample (18-91 years) 6,358 -

Adjusted gross sample (1879 years) 5927 9,947

Non-participants 3,313 5,754

Participants (net sample)

Total sample (up to age 91) Examination and interview 3,045 4,193 7,238
Only interview 914 - 914
Total 3,959 4,193 8,152
Response rate 62% 42%

Representative cross-sectional ~ Examination and interview 2,923 4,193 7,116

part (up to age 79) Only interview 872 - 872
Total 3,795 4,193 7,988
Response rate 64% 42%

Longitudinal study (28-91 Examination and interview 3,045 - =

years) Only interview 914 - -
Total 3,959 - -

Tab.2 DEGS1 overall net sample, differentiated by age, sex, first and repeat participation

ticipants were asked, for example, in
case of cancellation, for the reasons for
non-participation. In addition, partici-
pants were asked, as part of an addition-
al interview at the end of the examina-
tion appointment, to provide informa-
tion on their level of satisfaction with
the service. As a consequence of this,
appointment times were improved, the
time required for examinations reduced

and the level of expense allowances in-
creased. With a view to collecting longi-
tudinal data, it was important to involve
as many GNHIES98 participants as pos-
sible. This was only possible by constant-
ly updating the address data through re-
searching the population registries and
commercial address service providers.
In addition, former GNHIES98 partic-
ipants were offered participation in an
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interview programme, if they no longer

Ageinyears 18-29 30-39 40-49 50-59 60-69 70-79 18-79 80-91 18-91 lived at their former survey location or
Women if they still lived there but did not want
Repeat 5 222 494 500 452 349 2,022 85 2,107 or were not able to go to their examina-
RS tion centre.
Fisttime 542 319 329 357 341 288 2176 0 2,176 To ensure that the sample is represen-
participants tative, it is important that all groups of
Total 547 541 823 857 793 637 4,198 85 4,283 . . .

the population are involved in the study
Meo to a sufficient degree. This notably ap-
Repz:a.t . 14 205 407 428 415 304 1,773 79 1,852 plies to groups of persons for whom low-
pér |Cfpan > er participation rates are to be expect-
First-time 512 268 309 307 329 292 2017 0 2,017 .

- ed. In order to improve access for per-
pemcpats ith limited mobility, the possibili
Total 526 473 716 735 744 59 3,790 79 3,790 sons with limited mobility, the possibili-
Total ty of compensation for taxi costs and tak-

ing along an accompanying person were
Repeat 19 427 901 928 867 653 3,795 164 3,959 inted in th .
participants pointed out in the recruitment process.
Firsttime 1054 587 638 664 670 580 4193 0 4,193 For people who were not able to express
participants their consent, it was possible to be ac-
Total 1073 1014 1530 1592 1537 1233 7,988 164 8152 companied by their legal representative

(that representative signing the partic-
ipation consent form and, where appli-
cable, answering interview questions on
behalf of the test person, i.e. they acted as
proxy). As part of the process, the exami-
nation and interview programme was ad-
justed to the given possibilities of a par-
ticipant in accordance with a phase mod-
el. Special importance was also attached
to persons with a migration background.
However, for legal and ethical reasons,
participants needed to have a command



deceased;
13;1.2%

insufficient command of
German, 275, 25.9%

predominantly living in
a house situated outside
of the sample point,
188, 17.7%

already drawn at

another sample point, 3,
/ 0.3%

unknown as resident at
the drawn address
(invitation was
undeliverable);
397;37.4%

moved away to

not/no longer living in

the household;
185;17.4%

Fig. 2 A Composition of the non-eligible group (n=1,061) in the newly drawn sample

of German that went beyond “broken
German” to ensure that they were able to
understand the verbal instructions given
during the endurance bicycle ergometry
and when blood was taken and also to
make sure that they could express them-
selves in case of problems. In order to
lower the language barrier, translations
of the consent forms and of the health
questionnaires were offered in English,
Russian, Serbo-Croatian and Turkish.

Results

Invited persons

At the 180 sample points, 11,008 men
and women aged 18-79 years were se-
lected from the local population regis-
tries (see @ Tab. 1) and invited to partic-
ipate in the study (adjusted gross sample).
Of these participants, 1,387 did not have
German nationality (including 430 from
“foreign nationals oversampling”).

Of the 7,124 former GNHIES98 par-
ticipants, 458 had deceased before the
RKI started sending out invitations, 52
had moved abroad and 59 could no lon-
ger be tracked down. Deducting these
569 persons as non-eligible resulted in
an unadjusted gross sample of 6,555 for-
mer GNHIES98 participants at the be-
ginning of the field work. Of these, 145
had refused to be contacted again dur-

ing the GNHIES98 and were therefore
counted as non-participants for the pur-
pose of DEGSI. As a result, the number
of GNHIES98 participants effectively
to be invited was reduced to 6,410. Of
these, 8 persons were not taken into ac-
count for administrative reasons, mean-
ing that the number of participants for
re-invitation amounted to 6,402 (aged
28-91 years).

Thus, a total of 17,410 men and wom-
en aged 18-91 years were invited.

Non-eligible persons in the
course of the field work

Of the 11,008 newly invited persons, 1,061
(9.6%) were classified as not eligible (see
O Fig. 2). In GNHIES98 this proportion
amounted to 12.3% [10]. For DEGS], this
resulted in an adjusted gross sample of
9,947 newly invited adults. Persons who
were unknown as residents at the drawn
address (37.4%) or who had moved away
(17.4%) accounted for the largest shares
of the non-eligible group, totalling more
than half. Another 17.7% predominantly
lived in houses situated outside the sam-
ple point. In addition, 25.9% of the non-
eligible group concerned persons who,
due to an insufficient command of Ger-
man, were not eligible to participate in
the study. Situations where persons had
already been drawn at another sample

point or had deceased in the meantime
were rare (0.3 and 1.2%, respectively).

For re-invited persons (unadjusted
gross sample n=6,555), subjects were
defined as not eligible—in addition to
the“not eligible” status established al-
ready before the start of the study—if it
only became known in the course of the
invitation that they had moved abroad
(n=7; 0.1%) or had deceased (n=190;
2.9%). This resulted in a gross sample of
6,358 re-invited persons.

If the non-eligible group resulting
from the preliminary research is also
taken into account, the proportion of de-
ceased persons in the GNHIES98 overall
sample amounts to 9.1%, and at 0.7-0.8%
corresponds to the mortality rate per
year shown in the official statistics [11].
The RKI intends to research the cause
of death for the total of 648 deceased
GNHIES98 participants and to conduct
mortality analyses. The feasibility of re-
search into the cause of death has already
been ascertained in a pilot project [12].

Participants

A total of 8,152 persons aged 18-91 years
participated in DEGSI (see @ Tab. 2). Of
these individuals, 315 did not have Ger-
man citizenship, 4,193 had been invited
for the first time and 3,959 had already
participated in GNHIES98.

Of the 8,152 participants, 7,238 vis-
ited one of the 180 examination cen-
tres and completed both the examina-
tion and the interview programme there
(see @ Tab.1). This results in an aver-
age number of 40.2 study participants
per sample point. Whereas—as shown
in @ Tab. 1—all of the 4,193 newly invit-
ed participants visited one of the exami-
nation centres, out of those who were re-
invited, 3,045 participated in the study at
the examination centre. Another 914 re-
invited participants only completed the
interview programme (no visit to an ex-
amination centre)—419 of them no lon-
ger lived at their former survey location.
The number of cases for cross-sectional
and longitudinal analyses resulting from
this sample is shown in @ Tab. 1.
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100%
B newly invited persons (new sample) re-invited GNHIES98 participants
—— mean new sample mean old GNHIES98 sample
80%
60%
40%
20% I —
49% 63% 69% 73% 65% 38%
0%
18-29 30-39 40-49 50-59 60-69 70-79 80-91 years
Fig. 3 A Response by age for newly invited and re-invited persons
percentage

no information available, never contacted
doubts about the value of the study

general lack of time

(temporarily) absent during field work period

no attendance, appointment cancelled

major reservations about participation without
telling reasons

permanent medical treatment

health problems

high participation burden

no reason to participate because healthy

no (suitable) appointment available

moved away, wrong address, apartment
situated outside of the sample point

re-invitation refused

other reasons

12,6

Fig. 4 < Reasons for non-
participation in the ex-
amination part for new-
ly invited persons (adjust-
ed gross sample, n=9,947)

M newly invited participants
4.5 re-invited participants

and re-invited persons (ad-
justed gross sample minus
persons invited directly to

Response rate

In DEGS], a response rate of 62% was
reached for former GNHIES98 partici-
pants—excluding those aged 80-91, the
response rate is 64%. In the GNHIES98,
the response rate was 61% [10]. Among
newly invited persons, the response rate
was 42%. Compared to other nation-
al surveys conducted in Europe, this re-
sponse rate is average [13].

2 4 6 8 10

When the willingness to participate
is analysed by age group, striking dif-
ferences are found only in the sample of
re-invited persons (see @ Fig. 3). Thus,
participation was above average for the
age group of 50- to 69-year-olds, where-
as the participation rates for the young-
er age group of 30-39 years as well as for
persons aged 80 or older was below av-
erage. However, the reasons for the low-
er willingness to participate are differ-
ent for the two age groups. Younger per-
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the interview programme,
n=5,247)

12 14

sons predominantly have no time or in-
terest, whereas for the elderly, the effort
involved leads to non-participation. The
different non-response rates in the var-
ious age groups were corrected by the
sample weights (see below).

Non-response analysis and
representativeness

O Fig. 4 gives an overview of the rea-
sons for non-participation in the exami-



100%
M participants non-participantsl
80% 79.7%
° 74.0%
60%
40%
20% 18.1% 19.6%
6.3%
2.2%
0% I
very good/good fair bad/very bad

Fig. 5 A Self-perceived health for newly invited participants and non-participants of the DEGS1 (both

Weighted: Nparticipants =3,909, Nnon-participants =2,342)

nation centre. The percentages given ap-
ply to the adjusted gross sample of per-
sons (participants and non-participants)
who were invited to an examination cen-
tre (newly invited persons n=9,947, re-
invited persons n=5,274). In the re-in-
vited group, persons no longer living in
their former sample point, who for that
reason were directly invited to partici-
pate in the interview programme, were
not included here.

The evaluation shows that lack of
time was a significant reason for non-
participation. This applies both to per-
sons who did not have time temporar-
ily and also to persons who stated that
they were generally too busy to partici-
pate. Whereas the proportion of persons
who were temporarily short of time was
similar for those re-invited (4.5%) and
those invited for the first time (5.3%), a
significantly higher proportion of new-
ly invited persons (8.1%) compared to
those re-invited (5.3%) stated that they
did not have time generally. It was clear-
ly more common for those invited for the
first time (8.5%) to have doubts about the
value of the study. For those re-invited,
who had already experienced participa-
tion, only 2.6% had doubts about the val-
ue of the study (gratifyingly, only 0.2%
reported explicitly bad experiences with
GNHIES98 as a reason for non-partici-
pation). A similar difference is evident
for persons who appear to have had ma-
jor reservations about participation in
the study and who refused participa-
tion without giving other reasons (first-
time invitees 4.1%; repeat invitees 1.6%).

Health problems (acute or chronic ill-
ness, current hospitalisation or stay at a
health resort) were again frequently cited
reasons—both by newly invited persons
(2.5%) and by re-invited persons (3.3%).
Many people also commented that they
were receiving medical treatment on a
permanent basis (newly invited persons
3.5%; re-invited persons 1.5%). One as-
pect of the organisation of the study that
turned out to be problematic was the fact
that a relatively large number of persons
cancelled or failed to attend their ap-
pointments. The proportion of cancelled
or missed appointments (excluding per-
sons whose appointment was resched-
uled) was, at 4.4%, once again slightly
higher among those newly invited than
the 3.1% for re-invited persons. Despite
the waiting list, it is difficult to give ap-
pointments to another person if they are
cancelled at very short notice. Last but
not least, for 12.6% of newly invited per-
sons and 3.7% of those re-invited, no in-
formation was available on the reasons
for non-participation, because it was
never possible to contact them in person.

An important goal of DEGSI was to
achieve a sample that was representa-
tive of the resident population of 18- to
79-year-olds in Germany. In practice,
the response rate has established itself
as a measure for representativeness and
hence for the quality of a survey. How-
ever, the bias of a population survey and
hence the quality of the collected da-
ta also depend on the effective differ-
ence in characteristics between partic-
ipants and non-participants (non-re-

sponders). Non-responders only pose a
central problem if they vary systemati-
cally from responders. Bias in estimates
cannot be excluded, even if the response
rate is high [14, 15]. Rather, bias can be
exacerbated, if “more of the same” is re-
corded. Various methodological studies
have confirmed this problem [16]. In or-
der to evaluate the representativeness of
DEGS], both indicators, i.e. the response
rate and the difference between respond-
ers and non-responders, were therefore
analysed. Since information about non-
responders is only partially available, a
comparison was additionally made be-
tween participants and the target popula-
tion, with information on the latter taken
from official statistics. The analysis also
served the purpose of identifying char-
acteristics that may need to be taken into
consideration when calculating the sam-
ple weights and which are thus included
in the statistical adjustment of the esti-
mators (see below).

In DEGS], a short questionnaire for
non-participants was used that asks ques-
tions about both socio-demographic and
health-related characteristics (e.g. body
height and weight, self-perceived health,
smoking status). Among the newly invit-
ed persons, 42% of non-responders an-
swered this questionnaire. This percent-
age corresponded to just under a quar-
ter of the adjusted gross sample, mean-
ing that basic information is available
from just under 70% of the gross sample.
For the possible bias in survey results, a
comparison of health-related character-
istics between participants and non-par-
ticipants is particularly important. Re-
garding smoking behaviour, for example,
hardly any differences between respond-
ers and non-responders are detectable.
Nor are there any significant differenc-
es (data not shown) for obesity and over-
weight (based on self-reports of height
and weight). @ Fig. 5 shows that even in
participants’ self-perceived health, there
are hardly any differences.

A comparison of the overall net sam-
ple with the resident population of Ger-
many (target population) by means of
indicators from official statistics also
suggests high representativeness. For
the socio-demographic characteristics,
the analyses show typical differences to
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Fig. 6 A Comparison of the highest school leaving certificates between the DEGS1 participants
(unweighted: n=7,257) and the population

100%
|I DEGS 1 Microcensus 2009
80%
60%
40%
o 2000 229%
b L
94% 10.2%
27%  2.9% -—
0% —— . . .
25-44 years 45-64 years 65-79 years

Fig. 7 A Comparison of officially recognised severe disability between the DEGS1 participants
(weighted: n=6,974) and the population
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Fig. 8 A Comparison of health insurance between the DEGS1 participants (weighted: n=7,757) and
the population
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other studies [17, 18, 19]. For example,
as B Fig. 6 shows, for the characteris-
tic “Highest School Qualification” in the
DEGSI1 sample, the number of people
with a (vocational) university entrance
qualification is almost the same as that
of the general population (26% vs. 30%),
whereas persons with a certificate of pri-
mary education (Haupt-/Volksschule)
are less common than in the general
population (31% vs. 41%) [20]. Howev-
er, these differences are corrected by in-
cluding educational status in the calcu-
lation of the sample weights (see below).
Two additional examples of health
and/or health-care-related indicators
may serve to clarify the degree to which
the above-mentioned goal is achieved.
O Fig. 7 shows that the proportion of
the DEGSI participants with an officially
recognised severe disability roughly cor-
responds to the proportion that the of-
ficial statistics show for the various age
groups [20]. A second example concerns
the proportion of persons who have
statutory health insurance (Gesetzliche
Krankenversicherung, GKV). Among
the survey participants, this proportion
is about 90% and differs only slightly
from the actual proportion in the resi-
dent population (see B Fig. 8, [21, 22]).

Sample weights

In order to be able to make representa-
tive statements about the adult popula-
tion aged 18-79 years in Germany and
to perform trend analyses by comparing
the DEGSI data with the GNHIES98 da-
ta, sample weights were calculated. This
was done in a two-stage process. In the
first step, the design weights were cal-
culated separately for the two samples
(newly invited persons and re-partici-
pants of GNHIES98). In the second step,
the overall sample was adjusted to the
population figures of the Federal Statis-
tical Office for the year 2010 (as of 31 De-
cember 2010) through post-stratification.
Overall, four types of sample weights are
available for the analysis of the interview
data (n=7,988) and the examination data
(n=7,238). These can be used for cross-
sectional and trend analyses. In addition,
sample weights for longitudinal analyses
are available. The calculation of the sam-



Tab.3 Statistical characteristics of the sample weights in the cross-sectional examination part of the DEGS1 (n=7,116)

Min. 1.Quartile  Median Mean 3.Quartile Max. Effective- <=0.3[%] >=3[%] N
value ness [%]

West 0.27 0.69 0.90 1.02 1.22 351 822 0.6 0.9 3,011
Design weights East 024 043 0.53 0.62 0.71 351 771 4.6 0.3 1,026
First-time participants  Berlin  0.24 0.51 0.90 107 131 351 700 26 38 156

Total 026 0.64 0.90 1.00 1.22 379 782 0.9 1.1 4,193
Design weights 021 053 0.87 1.00 1.22 491 683 2.8 2.2 2,923
Repeat participants
Design total 0.24 0.59 0.87 1.00 1.22 543 724 1.9 1.7 7,116
Post-stratification weights 011 047 0.78 1.00 1.28 462 616 11.0 33 7,116

ple weights for conducting cross-section-
al analyses is described below.

The design weights for the newly in-
vited sample compensate for the strati-
fication and clustering involved in the
study design and also make up for non-
response. These weighting factors are
inversely proportional to the selection
probability of persons, which is given by
the product of the selection probability of
the municipality with the selection prob-
ability of the person within the munici-
pality. The selection probability for the
municipality (i.e. the sample points) was
estimated separately for the three regions
West Germany, East Germany and Berlin
and was calculated by dividing the size
of the population of 18- to 79-year-olds
in the sample point by the total popula-
tion size of the relevant region. The se-
lection probability of participants with-
in a sample point is given by the number
of net participants per sex and age group
divided by the total number of persons
living in the relevant sex and age group
within the municipality. With the excep-
tion of the youngest group, 10-year inter-
vals (18-29, 30-39, ..., 70-79) were tak-
en as a basis.

The design weight for re-invited per-
sons is given by the reciprocal value of
their participation probability in DEGSI.
This participation probability is the
product of the probability of having par-
ticipated in GNHIES98 (design weight in
GNHIES98) and the probability to par-
ticipate again in DEGS1. Whereas the
design weight was already calculated for
GNHIES98, the re-participation proba-
bility was estimated by a logistic regres-
sion model. In this model, the re-partic-
ipation was the target variable and vari-

ous GNHIES98 variables were used as in-
dependent variables.

The design weights of two samples
were standardised to the combined sam-
ple size of both samples, and then ad-
justed to the population numbers (post-
stratification). In the post-stratification,
the design weights of the combined sam-
ple were adjusted in an iterative proce-
dure so that the estimated marginal dis-
tributions corresponded to the relevant
population structure in the year 2010.
The adjustment was made with regard
to the population number of the feder-
al states, BIK classification classes, age
groups, sexes, nationalities and educa-
tional levels (the latter based on the mi-
cro-census data). The post-stratification
enhances the representativeness of the
estimates and partially compensates for
non-response. In addition, the goal is to
achieve consistent estimates for sub-pop-
ulations such as regions or age groups.

The final weight was the result of the
multiplication of the design weight with
the post-stratification weight. @ Tab. 3
shows the statistical characteristics of the
sample weights, for the study population
who participated in both the interview
and the examination programme.

For longitudinal analyses, the focus
was on transfer and/or projection of in-
dividual health changes between the two
measurement times 1998 and 2008-2011.
Since, in contrast to cross-sectional anal-
yses, it is not the current status of the
population in the years 2008-2011, but
rather the change in status on an individ-
ual basis that is the focus, the population
size in 1998 provides the basis for calcu-
lating the weighting factor. The longitu-
dinal weight was also calculated through

the multiplication of two factors: on
the one hand, the design weight of GN-
HIES98 (inverse probability of having
participated in GNHIES98) is taken in-
to account; on the other hand, a re-par-
ticipation weight is calculated to com-
pensate for the different re-participation
probabilities. However, in contrast to the
cross-sectional weight, the former GN-
HIES98 participants who died from 1998
on were not excluded from the sample,
because their death may be associated
with health variables and thus constitutes
a relevant category of health changes (cf.
[23]). The deceased were therefore as-
signed a weighting factor of 1 and could
thus be included in analyses. The re-par-
ticipation probability was therefore esti-
mated via a logistic regression model as
described above, but for a reduced sam-
ple excluding the deceased. The re-par-
ticipation weight was again given by the
reciprocal value of the estimated re-par-
ticipation probability. Unlike in the mod-
el for the cross-sectional weights, sub-
jects 80 years old or older or persons who
have moved abroad were included in the
model for estimating the re-participation
probabilities.

Conclusion

As part of the national health monitor-
ing system, DEGS aims to collect repre-
sentative data, for health reporting, poli-
tics and science, on the population living
in Germany. This overview has discussed
the sampling design, response rate and
representativeness of DEGS1. The ana-
lysis showed that on the basis of the
DEGS1 data, representative statements
can be made on the health status, the
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health behaviour and the medical care of
people living in Germany. Reaching this
goal required different complex strate-
gies and measures within DEGS1.

The fact that it was also possible to
achieve the DEGS1 goal with a combi-
nation of a newly drawn and an exist-
ing sample indicates that such a mixed
design constitutes a suitable option for
drawing samples, which enables simul-
taneous collection of cross-sectional and
longitudinal data representative of the
population. Distortions in the compo-
sition of the study population resulting
from the study design can be compen-
sated for by means of weighting.

While a high number of participants is
not in itself a distinguishing feature of
the high quality of the sample, a high
participation rate is nevertheless impor-
tant in order to increase the power of
subgroup analyses.

Access via the local population registries
worked very well in DEGS1. The share of
quality-neutral losses due to invalid ad-
dresses was smaller for the newly drawn
sample than it had been for GNHIES98.
In part, this is certainly a consequence of
reducing the time period between draw-
ing the sample and the invitation being
sent out. In the recruitment of partici-
pants, it was important to keep the num-
ber of invited persons who could not be
contacted as low as possible to ensure
that each person got a chance to par-
ticipate. In the course of DEGS1, repeat-
ed efforts were made to ensure that this
was the case. These included, for exam-
ple, local public relations work and get-
ting in touch with the invited persons as
part of field preparations. An important
aspect of this was making sure that a
low-threshold interview programme was
offered for all persons who were unable
or did not want to visit an examination
centre. This notably applies to former
GNHIES98 participants who had moved
away from the initial survey locations. In
order to be able to assess the quality of
the sample, it is also essential to collect
information in the process of participant
recruitment that allows an estimation of
the composition of the group of non-par-
ticipants (and the reasons for non-partic-
ipation).

Overall, these insights permit conclu-
sions on the preparation of future sur-
veys. The RKI can develop data collec-
tion strategies and quality recording in-
struments that can be used additionally
to ensure that quality monitoring of the
sample and of non-response rates can be
conducted during the field work phase
and that adjustments can be made re-
garding the recruitment methods and
target groups.
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