
The prevalence of medical services use. How comparable
are the results of large-scale population surveys in
Germany?

Häufigkeit der Inanspruchnahme medizinischer Leistungen. Wie
vergleichbar sind die Ergebnisse großer Bevölkerungsumfragen in
Deutschland?

Abstract
Background: The large-scale representative population surveys conduct-
ed by Germany’s Robert Koch Institute (RKI) contain questions pertaining
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to health and its determinants as well as the prevalence and frequency
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of outpatient services utilization. The same holds for the Socioeconomic
Panel (SOEP, Sozio-ökonomisches Panel) and the Bertelsmann Faculty ofMedicine, Otto-von-
Healthcare Monitor (Gesundheitsmonitor) surveys. The purpose of this Guericke University of

Magdeburg, Germanystudy is to examine the comparability of the instruments used in these
surveys and their results.
Methods: The questions on outpatient care utilization examined in this
study were taken from the public use files of the East-West Health
Survey (Ost-West Survey; OW1991), the 1998 Federal National Health
Survey (Bundesgesundheitssurvey; BGS1998), the 2003 Telephone
Health Survey (TEL2003), and the 2009 German Health Update (Ge-
sundheit in Deutschland aktuell GEDA2009). The study also used data
from the 26 waves of the SOEP (1984–2009) and the 16 waves of the
Bertelsmann Healthcare Monitor (2001–2009) studies.
Results: In the OW1991 and the BGS1998, questions on outpatient
services utilization differ by the types of physicians inquired about. The
four-week prevalence of contact with general practitioneers (GP) was
29% in the OW1991; the twelve-month prevalence in the BGS1998was
69%. The OW1991 and the BGS1998 also surveyed participants on
the number of physician contacts made during those reference periods
(average number of contacts: 1.8 over the previous four weeks
(OW1991) and 4.9 over the previous 12 months (BGS1998)). The
TEL2003 inquires into the three-month prevalence of contact with
private practice physicians in general (63%) as well as the number of
contacts with primary care physicians over the previous twelve months
(88%with at least one contact, average number of contacts: 4.6, range:
1–92). In the GEDA2009 survey, 88% of participants reported having
contacted a physician at least once over the previous twelve months
and an average of 6.1 contacts with all physicians working under con-
tract with the German statutory health insurance (SHI) funds. The 2009
SOEP survey revealed a 28% three-month prevalence of contact with
all types of physicians and an average of 3.6 contacts (among parti-
cipants who hadmade at least one contact during this period). According
to the Bertelsmann Health Monitor, the twelve-month prevalence of
contact with GPs was 82%, with the average number of contacts being
5.0. The Bertelsmann Health Monitor also surveys participants on
contacts made with four other types of physicians; the OW1991 and
the BGS1998 ask about contacts made with over ten different types of
physicians when examining the frequency of services use.
Conclusions:Not only do the target groups of the RKI surveys, the SOEP
and the BertelsmannHealthMonitor differ; their questions on outpatient
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care utilization also differ in terms of examined reference period and
types of physicians contacted by survey participants, question wording
including clarifications (e.g., asking the participant to also consider
contacts not made “in person” with physicians when answering a
question), and response categories. Therefore, unlike the results of the
surveys’ questions on inpatient care, the results of questions on the
use of outpatient care services are not easily comparable, even those
regarding contact with primary care physicians and GPs. The results of
secondary analyses of German SHI claims data could be used to confirm
the external validity of the surveys’ results.

Keywords: services use, outpatient care, inpatient care, survey, SOEP,
Healthcare Monitor

Zusammenfassung
Hintergrund: Die großen bevölkerungsrepräsentativen Surveys des RKI
enthalten neben Fragen zur Gesundheit und ihren Determinanten auch
Fragen zur Häufigkeit und Intensität der ambulanten Inanspruchnahme.
Dies gilt auch für das sozio-ökonomischen Panel (SOEP) und den Ber-
telsmann-Gesundheitsmonitor. Es wird untersucht, inwieweit die Instru-
mente und damit die Ergebnisse aus diesen Untersuchungen vergleich-
bar sind.
Methoden: Es werden die Fragen zur ambulanten Inanspruchnahme in
den public use files des Ost-West-Surveys 1991 (OW91), des Bundes-
gesundheitssurveys 1998 (BGS98), des telefonischen Gesundheitsur-
veys 2003 (Tel03) und des Surveys „Gesundheit in Deutschland aktuell“
2009 (GEDA09) genutzt. Hinzu kommenDaten der 26Wellen des SOEP
(1984–2009) unddesBertelsmann-Gesundheitsmonitors (2001–2009).
Ergebnisse: Im Ost-West-Survey und dem Bundesgesundheitssurvey
differenzieren die Fragen nach der ambulanten Inanspruchnahme nach
Facharztgruppen. Die 4-Wochen Behandlungsprävalenz bei Allgemein-
ärzten im OW91 beträgt 29%, die 12-Monatsprävalenz im BGS98 69%;
im OW91 wird nach der Zahl der Arztkontakte gefragt (durchschnittlich
1,8 für Befragte mit Kontakt zum Allgemeinmediziner), beim BGS98
liegen die Angaben nur klassifiziert vor. Der Tel03 fragt nach der Be-
handlungsprävalenz im letzten Quartal bei niedergelassenen Ärzten
insgesamt (63%) und der Zahl der Hausarztkontakte in den letzten zwölf
Monaten (88% mindestens 1x, durchschnittlich 4,6x, Spanne 1–92).
Im GEDA2009 berichten 88% der Befragten über mindestens einen
Arztkontakt in den letzten zwölf Monaten und über durchschnittlich 6,1
Kontakte bei allen Vertragsärzten. Im SOEP2009 ergibt sich eine
3-Monats-Behandlungsprävalenz bei allen Facharztgruppen von 28%
bei durchschnittlich 3,6 Kontakten (der Befragtenmitmindestens einem
Kontakt), im Gesundheitsmonitor eine 12-Monats-Allgemeinmedizin-
Behandlungsprävalenz von 82% bei durchschnittlich 5,0 Kontakten.
Der Gesundheitsmonitor differenziert nach weiteren vier Facharztgrup-
pen, beim OW91 und dem BGS98 ist die Frage nach der Intensität der
Inanspruchnahme nach mehr als zehn Facharztgruppen gegliedert.
Schlussfolgerungen: Die Surveys des RKI, das SOEP und des Bertels-
mann-Gesundheitsmonitors unterscheiden sich nicht nur in ihren Ziel-
gruppen, sondern auch in den Fragen zur ambulanten Inanspruchnahme
bzgl. des betrachteten Intervalls, der Differenzierung nach Facharztgrup-
pen und der Formulierung der Fragen incl. der Erläuterungen (etwa zur
Berücksichtigung nicht-persönlicher Kontakte) und der Antwortkatego-
rien. Die Ergebnisse sind daher – anders als bei Fragen zu Kranken-
hausaufenthalten – auch für die Kontakte zu Haus- und Allgemeinärzten
nicht ohne weiteres miteinander vergleichbar. Eine externe Validierung
mit Ergebnissen von GKV-Sekundärdatenanalysen bietet sich an.
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Schlüsselwörter: Inanspruchnahme, ambulante Versorgung, stationäre
Versorgung, Survey, SOEP, Gesundheitsmonitor

Background
Over the last two decades, the former German Federal
Health Office and later the Robert Koch Institute (RKI)
carried out numerous large-scale representative popula-
tion surveys aimed at gathering information on health
and its determinants as well as on the prevalence and
frequency of out- and inpatient services utilization. Ger-
many’s Socioeconomic Panel (SOEP) and Bertelsmann
HealthcareMonitor also inquire the utilization of medical
services. This study examines the comparability of the
instruments employed in the surveys’ questionnaires to
assess the utilization of medical services as well as the
comparability of the surveys’ results.
In addition, since studies assessing disease prevalences
or determinants of health and illness often reference to
the RKI surveys and both the SOEP and Bertelsmann
Healthcare Monitor surveys are frequently used as
sources of reference in the social and health sciences, it
is important to know the extent to which the results of
these surveys may be considered as appropriate refer-
ence data.

• Based on these considerations, this study aims to ex-
plore the following questions:

• What reference periods were used when surveying
participants on the utilization of out- and inpatient
services?

• How were the frequency of services utilization meas-
ured (e.g., the number of outpatient contacts, hospital-
izations or overnight stays)?

• To what extent survey questions on the utilization of
outpatient services focused in particular on contacts
with specific types of physicians?

• How do the results of the surveys differ as a result of
these different methods?

Methods
To answer these questions, this study draws on the public
use files of four representative population surveys con-
ducted between 1991 and 2009 (for further information
and download see http://www.rki.de/), data from the
16 waves of the Bertelsmann HealthcareMonitor (http://
www.bertelsmann-stiftung.de) conducted between 2001
and 2009, and data from the 26 waves of the SOEP
(http://www.diw.de) conducted between 1984 and 2009.
We first describe the survey characteristics and question
sets. After that we have a detailed look on the question-
naires and specific questions to measure frequency of
outpatient and inpatient care as well as other kind of
utilization (e.g., prescription). At least to compare the
results of the larger-scales population surveys we
quantify frequencies of medical use depending on length
of reference period, age and sex.

Already in the 1980s, two waves of the so-called “National
Health Survey” were conducted with representative
samples of the population of former West Germany. As
part of the survey, participants underwent a standardized
medical examination and were interviewed extensively
on health-related topics. A third wave of the survey was
conducted in 1990/91 in the formerWest German states
and in 1991/92 in the former East German states using
essentially the samemethods (OW1991). Data from these
surveys were meant to provide information on the
prevalence of certain diseases, symptoms, risk factors,
disorders, and health-related behaviors and living condi-
tions in the German population. The population of the
National Health Surveys included all Germans in former
West Germany aged 25–69 and all Germans in former
East Germany aged 18–79. Samples for the surveys were
randomly selectedwith equal probability using a two-stage
multi-stratified sampling procedure. The net samples of
the National Health Surveys comprised 5,255 West Ger-
mans and 2,211 East Germans, with response rates of
approximately 70% [19].
The 1998 Federal Health Survey (BGS1998) is a health-
related survey and study of a representative sample of
the resident population of Germany between the ages of
18 and 79. The primary goal of the survey was to obtain
data for the country’s National Health Reporting System
and to be able to draw comparisons with other European
countries. Results from the 1998 survey would also be
compared to results from previous surveys in order to
identify trends in the distribution of diseases and risk
factors within the German population. Questions asked
as part of the survey pertained to subjective and objective
health, the utilization of medical services, and a number
of potential health determinants. The survey sample was
obtained using amulti-stratified random sampling design.
A total of 7,124 people completed the survey question-
naire and underwent a medical examination (response
rate: 61%) [16], [24].
In continuation of the BGS1998, the Robert Koch Institute
conducted the first nationwide representative Telephone
Health Survey in Germany with a focus on chronic dis-
eases (Tel2003). A total of 8,362 people participated in
the survey (response rate: 52%). As in the BGS1998,
participants were between the ages of 18 and 79. The
multi-stage sampling method and the questions used in
the survey were based on those used in the BGS1998
[13].
The German Health Update (GEDA2009) is a representa-
tive survey of the adult German-speaking population living
in private households in Germany and having a landline
phone. A total of 21,262 interviews were completed as
part of the survey (response rate: 51%). The GEDA survey
is regularly repeated as part of the RKI’s healthmonitoring
program in order to observe trends in disease occurrence
and in health and risk behaviors. It is also meant to
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provide the National Health Reporting System and health
policymakers with timely information regarding health
trends in the German population or subgroups thereof.
The survey is a follow-up of the 2003 Telephone Health
Survey and was conducted using the samemethods [14].
Since 2001, the Bertelsmann Health Monitor has been
conducted at regular intervals to survey insured individu-
als and private practice physicians on outpatient care.
Themain focus of the surveys conducted with the insured
is to assess utilization of services, patient-centeredness
in care delivery, patients’ expectations of the health care
system, and patient satisfaction. Whereas the survey of
the insured is conducted twice a year by mail, the physi-
cian survey is conducted once a year by phone. The
sample used for the survey of the insured is drawn by the
research company NFO Infratest Gesundheitsforschung
from a panel of households that have agreed to partici-
pate in surveys. The access panel contains nearly 70,000
householdswithmore than 160,000 householdmembers
[6]. The response rates lay around 70 percent in all waves
(seemethodological reports on http://www.bertelsmann-
stiftung.de/).
The Socioeconomic Panel (SOEP) is the largest and
longest running (since 1984)multidisciplinary longitudinal
study in Germany. The SOEP, commissioned by the Ger-
man Institute for Economic Research (DIW) in Berlin, is
carried out by the social research institute TNS Infratest
Sozialforschungwithmore than20,000 people and1,000
households each year [29]. Data collected through the
SOEP provide information on income, employment status,
education level and health. Since the survey measures
the same people each year, it makes it possible to con-
duct particularly thorough analyses of both long-term so-
cietal trends and the life courses of specific groups. Al-
though questions on health are not the main focus of the
survey, the survey does regularly ask questions regarding
health and the utilization of medical services. The
households’ responses were more than 80 percent [26].

Results
Table 1 compares the characteristics and question sets
of the surveys examined in this study. Looking at the
table, similarities are apparent not only in the sets of
questions on services utilization, but also in the individual
questions regarding potential determinants of utilization.
There are, however, noticeable differences in the object-
ives of the surveys in terms of study population and
design. For example, whereas the RKI surveys have a
one-time cross-sectional design, the SOEP and Bertels-
mann Health Monitor involve repeated panel surveys. In
addition, the SOEP contains noticeably fewer questions
on subjective health and on disabilities and limitations
in daily living activities.
Looking at Table 2, clear differences can be seen in the
surveys’ questions on the utilization of outpatient ser-
vices. Only three out of six surveys ask participants when
they last contacted a physician, and only the BGS1998

and the Health Monitor surveys ask about the reason for
the last contact or for more details about the contact. In
surveys containing questions on contact with a doctor
during a specific time period, these periods range from
four weeks to twelve months. There are also major differ-
ences in the questions regarding contacts with specific
types of physicians. Whereas some of the surveys do not
ask about contacts with specific physician groups at all,
the types of physicians inquired about in the other surveys
vary. Also, only a few surveys contain questions on the
use of screening and prevention services.
The questions on outpatient utilization also differ in their
wording with possible implications for the answer, e.g.,
“What kind of specialist did you demand and how often
in the last 12 months?” (BGS98) or “How often do you
visit a primary physician in the last 12 months?”
(GEDA09) or “To what kind of specialist did you have
contact in the last 12 months and how often?” It is un-
clear for the participants whether only direct contacts
weremeant or also practice consultations, e.g., for a drug
prescription.
Greater similarities can be found in the surveys’ questions
on the prevalence of hospitalization. All six studies asked
whether there had been an inpatient stay during the
previous twelve months. The only differences here were
the way the surveys inquired into the frequency of inpa-
tient care (i.e., the number of nights spent in a hospital
or number of hospitalizations over the previous twelve
months; see Table 3). Questions regarding the utilization
of other services (rehabilitation services, non-physician
services, the use of prescribed or over-the-counter med-
ications) will not be discussed here as they are not
standard questions in the surveys analyzed here.
The East-West Survey (OW1991), the Federal Health
Survey (BGS1998) and GEDA2009 survey all ask parti-
cipants when the last time was that they had contacted
a physician. The results of these surveys regarding
whether a physician had been contacted within the previ-
ous four weeks differed by approximately 10 percentage
points, with participant percentages varying from approx-
imately 40 to 50 percent. Extending the reference period
to 3 months, the same percentage point difference can
be observed (63–72%). Age and sex-specific patterns of
outpatient care utilization are also consistent; again, the
surveys’ results differ by approximately 10 percentage
points. Unlike the other surveys, the Bertelsmann Health
Monitor does not provide any data on age or sex-specific
use of outpatient care. It only inquires into the number
of outpatient contacts made with different physicians
over the previous twelve months (Table 4).
The four-week prevalence of contact with GPs was 29%
in the OW1991. According to the BGS1998, the twelve-
month prevalence was 71%. Whereas the OW1991 re-
ported an average of 1.8 contacts with GPs or primary
care physicians over the previous 4 weeks, the BGS98
and the Bertelsmann Health Monitor each reported an
average of 4.9 contacts over the previous 12months and
the 2003 TelephoneHealth Survey reported 4.0 contacts,
though only for survey participants indicating that they
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Table 1: Survey characteristics and question sets
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Table 2: Questions pertaining to utilization of outpatient services
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Table 3: Questions regarding the utilization of other medical services
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Table 4: Point in time of last outpatient contact, by age group and sex

8/14GMS Psycho-Social-Medicine 2012, Vol. 9, ISSN 1860-5214

Swart: The prevalence of medical services use. How comparable ...



Table 5: Prevalence and frequency of outpatient contacts with different types of physicians, by age group and sex
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have a regular primary care physician. There is marked
variation in the reported number of physician contacts
made by survey participants. The GEDA2009 and SOEP
surveys only asked about the number of contacts made
with physicians in general. The results were an average
of 6.1 physician contacts made over a twelve-month
period (GEDA2009) and an average of 3.6 contactsmade
over a three-month period (SOEP). While the Bertelsmann
Health Monitor distinguishes between contacts made
with four different types of physicians, the OW1991 and
the BGS1998 ask about contacts made with over ten
different types of physicians when examining the fre-
quency of services use (Table 5).
Even for identical questions on whether participants had
stayed in a hospital over the previous twelve months,
there were varying results, which ranged from around 9
to 15%. This variation can only partially be attributed to
the different surveys populations since there are still no-
ticeable differences even after stratification by age group.
The patterns of age- and sex-specific inpatient care use
are, however, the same in all surveys (Table 6).
Due to inconsistency in the questions asked in the RKI
surveys, these surveys are less suitable for showing
changes utilization of outpatient care over time. The
Bertelsmann Health Monitor and the Socioeconomic
Panel, however, study the same questions over a longer
time period. Nearly 95% of participants in the Bertels-
mann Health Monitor reported having contacted their
primary care physician at least once over the previous
year, with an average total of 5 contacts during that
period of time (Figure 1). The proportion of participants
reporting at least one contact in the last 12 months is
nearly constant over the 16waves, also themean number
of contacts to their primary care physician and the in-
terquartil range of this item. In every wave about ten
percent of the participants reported more than ten con-
tacts with maxima between 50 and 100 contacts.
According to the results of the SOEP regarding inpatient
hospital stays over the previous 12 months, the percent-
age of survey participants with at least one hospital stay
remained a steady 11–12%. There was also a steady
decline in the average number of overnight hospital stays
among the group of participants who reported at least
one hospital stay (Figure 2). As with outpatient contacts,
a small proportion of participants (≤10 percent) reported
more than 30 night spent in hospital in the last
12 months, probably due to severe acute diseases or
chronic and/or psychiatric illness.

Table 6: Prevalence of inpatient care in the last 12 months,
by age group and sex
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Figure 1: Prevalence of primary care physician visits in the last 12months according to the 16 waves of the Bertelsmann Health
Monitor

Figure 2: Prevalence of inpatient admissions and number of nights spent in hospital in the last 12 months according to the 16
waves of the SOEP

Discussion
This study examined the large-scale representative pop-
ulation and panel surveys whose data are readily access-
ible to the scientific community and whose results are
therefore often used when estimating disease preva-
lences or assessing health care needs. The aim of the
study was to compare the instruments used in these
surveys and to explore differences in their results, either
by providing a basic overview of these differences or by
highlighting differences in the age- and sex-specific re-
sults. As this was a comparative study, it did not aim to
determine the “actual” level or frequency of health ser-
vices utilization nor the determinants of services use.
(For such information, please refer to the original publi-

cations of these and other surveys [1], [2], [3], [30]). The
scope of this study also did not include examining health
services utilization by specific subgroups of the popula-
tion, e.g., [10], [12], [18] or by specific patient groups,
e.g., [27], nor did it include multivariate modeling of
health services use based on, for example, Andersen’s
Behavioral Model as its theoretical background [25].
Overall, only a certain degree of comparability was found
between the surveys. There are even substantial differ-
ences between the questions used in the different RKI
surveys, which limits the comparability of their results.
Not only do the target groups of the RKI surveys, the SOEP
and the Bertelsmann Health Monitor differ; their ques-
tions on outpatient care utilization also differ in terms of
examined reference periods and types of physicians
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contacted by survey participants, question wording includ-
ing clarifications (e.g., asking the participant to also con-
sider contacts notmade “in person” with physicians when
answering a question), and response categories. The ef-
fects of the different means of recruiting study parti-
cipants (representative samples used in the RKI surveys
vs. panel surveys used in the SOEP and Bertelsmann
HealthMonitor studies) also have to be taken into consid-
eration. Therefore, unlike the results of the surveys’
questions on hospital admissions, the results of questions
on the utilization of outpatient care are not easily compar-
able, even those regarding contacts with primary care
physicians and GPs.
The fundamental question regarding the validity of self-
reports on the utilization of medical services also needs
to be raised, especially when it comes to questions regard-
ing the prevalence of contact over a period of more than
three months. Robra et al. [17] conducted an early study
on comparing the results on outpatient services utilization
from the EVaS Survey of outpatient care in Germany and
the National Health Survey used in the German Cardiovas-
cular Disease Prevention Study and found marked con-
sistency between survey participants’ self-reports of fre-
quency of in-person contacts with physicians and the data
obtained from medical records. However, their study did
not validate individual data from the two surveys; it only
validated the results of extrapolations regarding the
number of physician contactsmade during a three-month
period. The author is unaware of any more recent com-
parative studies in Germany that validate self-reported
data through the use of external data sources.
International studies addressed the validity of self report-
ed frequency of utilization. According to a somewhat
dated review conducted by Harlow and Linet [9], which
examined validation studies comparing data on the utiliz-
ation of medical services obtained from questionnaires,
there was good agreement between self-reports and
hospital record data on hospital stays and operations.
There was less agreement between data, however, when
it came to contacts with dentists, specificmedical services
(e.g., x-rays) or medications. The study did not investigate
the frequency of outpatient services utilization.
Walihan et al. [29] evaluated the accuracy of older
Americans’ (aged 60+) self-reported utilization of health
services (e.g., hospitalizations, utilization of emergency
services, outpatient care visits, home care visits) and
found that one-fourth of those who had one hospitaliza-
tion did not report it. The same amount failed to report
an emergency room visit. In terms of outpatient care vis-
its, underestimations were the greatest when reporting
on the number of visits; the degree of this underestima-
tion was correlated with age and the frequency of outpa-
tient visits. Another study found the degree of underes-
timation to be significantly higher for self-reports of
medical services utilization by people with mental ill-
nesses [7] and suggests that this underestimation is
primarily due to recall bias and social desirability bias.
A review by Bhandari et al. [4] examined factors affecting
the degree of underestimation. These included age, type

of and reason for services use, the frequency of services
use, and the extent of a perceived stigma associated with
the use of certain services, such asmental health services
or those for addiction disorders. Survey design (personal
interview, phone interview, questionaire), question
wording and understandability, the length of the reference
period used for assessing services utilization, the order
of the survey questions, and memory aids also have an
impact on the validity of self-reported data. Based on the
findings of these studies, it must be assumed that self-
reported data on services utilization are of highly variable
validity and therefore of limited comparability.
Given the mentioned difficulties associated with the
validity of self-reports of medical services use, claims
data collected by the German statutory health insurance
(SHI) system on the utilization of medical services can be
used for epidemiological studies in general and in partic-
ular for validating self-reported data. In recent years,
these data have systematically been made available for
use in health services research [20], [21] and the larger
health insurance funds have been establishing continuous
(health data) reporting systems, e.g., [5], [8]. However,
these data also have their weaknesses when used for
purposes other than their primary purpose associated
with billing. These weaknesses include missing data on
privately insured individuals or privately financed services.
Outpatient sector data on the reasons for outpatient
contacts and the number of contacts during a certain
quarter are alsomissing since, in recent years, physicians
contracting with the SHI funds have increasingly been
paid lump sums in advance for outpatient services during
a specific period rather than “per service” rendered.
There are also two other challenges that must be faced
when choosing to combine selected claims SHI data with
primary data rather than using it solely as routine data
[11]. First, there are numerous technical, organizational
and data protection issues that must be dealt with [15],
[23], [22]. Also, many study participants will not consent
to having their survey data and SHI data linked. The total
of these “non-consenters” can easily reach up to 40%
[15]. Caution must therefore be taken when considering
the potential use of linked personal data.
Future surveys and epidemiological studies will therefore
not be able to forego sets of questions on services utiliza-
tion and, when including such questions, should consider
five steps tomaximize data quality [4], taking into account
a) cognitive status and age of the participants, b) recall
time frame and frequency and type of utilization, c) an
adequate questionnaire design, d)Mode of data collection
and e) memory aids and probes. Beyond these consider-
ations current and planned studies linking personal
primary and secondary (claims) data are suitable formore
accurate assessments of over- and underestimations
resulting from self-reports of study participants [15].
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