
1Moser K, et al. BMJ Open 2024;14:e074566. doi:10.1136/bmjopen-2023-074566

Open access�

German primary care data collection 
projects: a scoping review

Konstantin Moser  ‍ ‍ ,1,2 Janka Massag,2 Thomas Frese,1 Rafael Mikolajczyk,2 
Jan Christoph,3 Joshi Pushpa,1 Johanna Straube,1 Susanne Unverzagt  ‍ ‍ 1

To cite: Moser K, Massag J, 
Frese T, et al.  German primary 
care data collection projects: 
a scoping review. BMJ Open 
2024;14:e074566. doi:10.1136/
bmjopen-2023-074566

	► Prepublication history 
and additional supplemental 
material for this paper are 
available online. To view these 
files, please visit the journal 
online (https://doi.org/10.1136/​
bmjopen-2023-074566).

Received 10 April 2023
Accepted 31 January 2024

1Medical Faculty of the Martin 
Luther University Halle-
Wittenberg, Institute of General 
Practice and Family Medicine, 
Halle, Germany
2Medical Faculty of the Martin 
Luther University Halle-
Wittenberg, Institute of Medical 
Epidemiology, Biometrics, and 
Informatics, Halle, Germany
3Medical Faculty of the Martin 
Luther University Halle-
Wittenberg, Junior Research 
Group (Bio-)Medical Data 
Science, Halle, Germany

Correspondence to
Konstantin Moser;  
​konstantin_​moser@​web.​de

Original research

© Author(s) (or their 
employer(s)) 2024. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Background  The widespread use of electronic health 
records (EHRs) has led to a growing number of large 
routine primary care data collection projects globally, 
making these records a valuable resource for health 
services and epidemiological and clinical research. This 
scoping review aims to comprehensively assess and 
compare strengths and limitations of all German primary 
care data collection projects and relevant research 
publications that extract data directly from practice 
management systems (PMS).
Methods  A literature search was conducted in the 
electronic databases in May 2021 and in June 2022. The 
search string included terms related to general practice, 
routine data, and Germany. The retrieved studies were 
classified as applied studies and methodological studies, 
and categorised by type of research, subject area, sample 
of publications, disease category, or main medication 
analysed.
Results  A total of 962 references were identified, 
with 241 studies included from six German projects in 
which databases are populated by EHRs from PMS. The 
projects exhibited significant heterogeneity in terms of 
size, data collection methods, and variables collected. 
The majority of the applied studies (n = 205, 85%) 
originated from one database with a primary focus 
on pharmacoepidemiological topics (n = 127, 52%) 
including prescription patterns (n = 68, 28%) and studies 
about treatment outcomes, compliance, and treatment 
effectiveness (n = 34, 14%). Epidemiological studies (n 
= 77, 32%) mainly focused on incidence and prevalence 
studies (n = 41, 17%) and risk and comorbidity analysis 
studies (n = 31, 12%). Only 10% (n = 23) of studies 
were in the field of health services research, such as 
hospitalisation.
Conclusion  The development and durability of primary 
care data collection projects in Germany is hindered 
by insufficient public funding, technical issues of data 
extraction, and strict data protection regulations. There is a 
need for further research and collaboration to improve the 
usability of EHRs for health services and research.

INTRODUCTION
Electronic health records (EHRs) serve as a 
comprehensive record of a patient’s health 
information, capturing crucial details from 
each medical visit.1 While originally created 
for clinical purposes, EHRs are now widely 
utilised in epidemiological and clinical 

research, as well as for improving health-
care services.2 3 Currently, about 36 large 
routine primary care data collection proj-
ects exist globally, in which EHRs are directly 
collected from practice management systems 
(PMS). These projects, which allow millions 
of patients to anonymously contribute data 
for health sciences, are mainly carried out 
in English-speaking (UK, USA, and Canada) 
and European countries. The success and 
longevity of these projects is influenced by 
factors such as strong academic and govern-
mental support as well as the use of compre-
hensive technical facilities for data extraction 
and analysis.4

In Germany, the analysis of EHRs in primary 
care is largely based on health insurance data 
rather than primary care data collection proj-
ects.5 However, health insurance data are 
primarily recorded for accounting purposes 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This scoping review is the first in the literature to 
conduct a comprehensive literature search in elec-
tronic databases, spanning two time points (May 
2021 and June 2022). It ensures a thorough over-
view of primary care data collection projects and 
research publications in Germany dedicated to ex-
tracting data from practice management systems.

	⇒ The inclusion of 241 studies from six German proj-
ects enabled a detailed analysis, revealing signifi-
cant heterogeneity in terms of project size, data 
collection methods, and variables collected. This 
provided valuable insights into the diversity of 
approaches.

	⇒ The study effectively identifies and discusses key 
challenges in primary care data collection projects 
in Germany, such as the extraction of data from 
diverse practice management systems, the lack of 
standardised interfaces, and issues related to data 
quality.

	⇒ A limitation of the study is the development of an in-
dependent classification system due to the absence 
of a common method in the literature. This poses 
a challenge as some publications may have been 
excluded or misclassified, impacting the accuracy of 
the analysis.
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and lack valuable information such as clinical input data, 
reasons for encounters, or diagnostic procedures.6 Addi-
tionally, privately insured patients, which account for 
approximately 13% of the German population, are often 
not included in such health insurance databases, poten-
tially leading to selection bias.7

Primary care in Germany is predominantly delivered by 
general practitioners (GPs), but may also encompass any 
outpatient physician accessible without a referral, irre-
spective of their specialty.8 Between 2002 and 2010, the 
Federal Ministry of Education and Research (Bundesmin-
isterium für Bildung und Forschung (BMBF)) recognised 
the importance of family medicine in the improvement 
of healthcare services and research.9 During this time, 
the ministry also funded two primary care data collection 
projects, MedVip (Medizinische Versorgung in Praxen) 
and CONTENT (CONTinuous morbidity registration 
Epidemiologic NeTwork).10 However, these projects 
ended due to limited funding and technical challenges, 
and a standardised interface for extracting EHRs is still 
lacking, even though there are over 132 different PMS 
available on the German market.11–13 Despite these chal-
lenges, the use of EHRs in outpatient care continues to 
grow due to the vast amount of data available. In 2020, 
for example, approximately 688 million outpatient cases 
were treated by 161 400 outpatient physicians in Germany, 
representing a ‘real-world data treasure’.14

EHRs have evolved from their initial purpose of billing 
to becoming a valuable tool for epidemiological and clin-
ical research.2 3 The increasing functionality and quality 
of EHRs have made them an affordable and accessible 
data source.15 In clinical research, for example, EHRs can 
facilitate patient identification and recruitment, assess 
study feasibility, and streamline data collection at baseline 
and follow-up.15–17

The aim of this scoping review is to identify and 
describe all primary care data collection projects and 
research publications in Germany dedicated to extracting 
data from PMS. This might facilitate further research by 
describing the methodological problems, amplifying 
possible solutions, and proposing the potential of the 
projects to inform health policy and practice. To this end, 
we chose to conduct a scoping review, since our goal is to 
identify and map study characteristics and not to answer a 
clinically meaningful question.18

METHODS
Search strategy
This scoping review follows the Preferred Reporting 
Items for Systematic reviews and Meta-Analyses exten-
sion for Scoping Reviews (PRISMA-ScR) checklist.19 In 
order to identify studies relevant for our research ques-
tion, we explored two electronic databases, Medline (via 
OVID) and LIVIVO, the latter of which is a German data-
base for life sciences. The search was conducted in May 
2021 and updated in June 2022, searching for all records 
until this time point without any time restrictions. The 

search string combined the terms ‘general practice’ 
with synonyms like ‘family physician’ as well as ‘routine 
data’. Other terms such as ‘electronic health record’ or 
‘Germany’ were included to cover all relevant aspects 
of our research questions. For each keyword, relevant 
Medical Subject Headings terms were identified for the 
Medline exploration. The LIVIVO search was conducted 
in German with the equivalent terms. When relevant 
projects were identified, the project names were added 
to the search string to find further publications. In addi-
tion, we searched the project websites and contacted the 
project’s principal investigators (PIs) using a comprehen-
sive checklist that included a list of publications retrieved 
by the search to identify any missing project information 
that was not publicly available. With encouragement 
from the PI of the IQVIA disease analyser (DA), we also 
conducted a search on PubMed (National Library of 
Medicine) using the keywords ‘DA’ and ‘Germany’ to 
gather all relevant publications from this database, since 
a considerable number of publications were identified 
through the PubMed search which were not previously 
found through the Ovid Medline search. The complete 
search strategy can be found in the online supplemental 
table S1.

Inclusion/exclusion criteria
Abstract, title, and subsequently full-texts were reviewed 
independently by three researchers (KM, JM, and JS) and 
checked for eligibility. All disagreements were resolved 
through consensus. If no consensus was reached, a fourth 
researcher was consulted (SU). We used two online tools 
for the screening process. Rayyan (https://www.rayyan.​
ai/) was used for title and abstract screening and Covi-
dence (https://www.covidence.org/) was used for full-
text screening. Both tools allow for each reviewer to 
decide if the text should be included, excluded, or if it 
is undecided and to add a reason for this decision. Deci-
sions were blinded until both reviewers were done with 
the screening. After both reviewers were able to see if they 
agreed or disagreed on the inclusion of a text.

Studies were eligible if they met the following inclu-
sion criteria: (1) the study population consisted of 
patients who received treatment from primary care 
physicians but could also include patients who received 
care from other specialists who were not considered 
primary care physicians; (2) use of EHR data that were 
initially entered into the PMS independently of primary 
or secondary purpose; (3) EHR data were extracted 
from PMS and transferred to a database; (4) studies 
utilising data collected as part of routine clinical prac-
tice; and (5) full-text publications in English or German 
language. The following were excluded: (1) health 
research studies using primary data, health insurance 
data, and data from disease registries; (2) conference 
contributions and publications in languages other than 
English or German; and (3) studies collecting supple-
mentary data beyond usual care.
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Data management
The identified references were downloaded into the 
reference manager EndNote V.X7.8 where potential 
duplicates were identified with the respective tool. Dupli-
cates that were not identified by the automated tool due 
to different spelling were removed manually during the 
review process.

Data extraction
Information from the retrieved publications was 
extracted by KM, JM, and JS. JM and JS each reviewed 
the included publications using a standardised data 
extraction template created with Microsoft Word. The 
data were double checked by KM and entered in online 
supplemental table S2. We extracted information on the 
following: German primary care data collection projects 
including general information, data collection methods, 
data evaluation, and recruitment strategies, and classified 

studies as applied studies and methodological studies and 
categorised type of research into subject area, sample 
of publications, disease category, or main medication 
analysed.

Patient and public involvement
None.

RESULTS
We identified 962 references, screened a 291 of those 
as potentially eligible studies, and included 241 studies 
conducted with data from six German projects in which 
databases are filled with EHR from PMS (see figure 1).

Database characteristics
Four out of six primary healthcare data collection proj-
ects are currently active and two have been completed 

Figure 1  PRISMA 2020 flow diagram for new systematic reviews which included searches of databases only. PRISMA, 
Preferred Reporting Items for Systematic reviews and Meta-Analyses.
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(table 1). This overview is sorted by the year in which data 
collection began.

Of the six, the IQVIA DA is the only German project 
out of the six identified by this review that is exclusively 
funded by the pharmaceutical sector. It is specialised 
in pharmacoepidemiological research and is used as 
an information system for federal health monitoring.20 
Currently, it includes patient records from around 2815 
practices, mostly general practices but also including 
other specialties like cardiology, dermatology, and paedi-
atrics, which are not linked across practices.21 With 
approximately 34 million cases included, it is the largest 
German primary data collection database and considered 
to be nationally representative.22

The other five primary care data collection databases 
are publicly funded and organised by local academic 
research groups. Main financiers are the BMBF and 
the German Research Foundation. The MedVip project 
aimed to realise first solutions for the use of routine data 
documentation in the general practice setting. At its 
peak, a total of 165 practices with approximately 153 000 
patient data sets were extracted from 21 different PMS 
providers. The CONTENT project was based on the Inter-
national Classification of Primary Care (ICPC) of episodes 
of care as the primary classification system.23 24 Up to 23 
practices provided data including approximately 200 000 
cases. The project ended because of very high costs and 
organisational demand. BeoNet (Beobachtungspraxen-
Netzwerk)-Hannover was integrated within the German 
Centre for Lung Research with an initial focus on lung 
diseases and collects data from approximately 16 prac-
tices. Currently, the database includes 343 796 cases.25 
RADARplus (Routine Anonymised Data for Advanced 
Health Services Research plus) aims to develop the 
infrastructure and technologies, including electronic 
consent management due to the German data protec-
tion regulations, and collects data from seven practices 
including 100 pseudonymous cases.21 BeoNet-Halle is the 
most recent database and includes anonymised as well as 
linked pseudonymised data sets from general practices 
and other types of practices in Germany.26 The database 
includes 71 911 anonymised and 471 pseudonymised data 
sets from five practices in Saxony-Anhalt region.

The frequency of data collection by the projects 
ranges from weekly (BeoNet-Hannover), monthly (DA 
and BeoNet-Halle), and quarterly (CONTENT), to time 
points without a fixed interval (MedVip and RADAR-
plus). It is crucial to note that in principle the data export 
interval can be configured to any desired value, including 
very short intervals.

Data collection methods
Anonymised data are exclusively collected by the DA and 
BeoNet-Halle, whereas all other projects except for the 
DA obtain pseudonymised data. In order to collect pseud-
onymised data, BeoNet-Hannover, RADARplus, and 
BeoNet-Halle have instituted informed consent proce-
dures (table  2). RADARplus and BeoNet-Halle employ 

an adapted version of the modular Broad Consent, as 
per the template provided by the Medical Informatics 
Initiative (MII), allowing for the transfer of identifi-
able data in compliance with data protection regula-
tions.27 Using Broad Consent, patients have the option 
to provide consent for various modules, encompassing 
data collection, processing, scientific utilisation of their 
patient data, as well as the transfer and scientific use of 
their health insurance data, along with the possibility 
for further contact. BeoNet-Hannover has introduced a 
study-specific consent procedure. The projects exhibit 
significant heterogeneity in their workflows related to 
data collection, transfer, and storage, including the inte-
gration of trust offices in the cases of RADARplus and 
BeoNet-Halle.

Three projects (MedVip, BeoNet-Hannover, and 
RADARplus) extract data using a universal interface 
(Behandlungsdatentransfer (BDT)). BDT was imple-
mented by the central institute for statutory healthcare 
to support data exchange between different PMS. The 
MedVip project has shown the feasibility of data extraction 
using BDT with various implementations by different 
software providers. However, its use requires partly that 
PMS providers assist onsite in extracting the requested 
data. Despite several updates to the BDT interface, it 
may still cause inadequate data quality when extracting 
data from different PMS. Since June 2021, an ‘archive 
and exchange interface’ is mandatory in PMS which shall 
replace BDT. It is based on the interoperability standard 
HL7 FHIR (Health Level Seven International Fast Health-
care Interoperability Resources), which has gained wide-
spread adoption in the healthcare industry and facilitates 
interoperability.

The other projects (DA, CONTENT, and BeoNet-
Halle) developed their own software solutions to extract 
predefined data sets. The CONTENT project developed 
a tailored data extraction software and a modular ICPC 
software. For BeoNet-Halle, specific exporting modules 
allow anonymised or pseudonymised data extraction 
depending on a patient’s consent status.

Some projects (DA, CONTENT, BeoNet-Hannover, and 
BeoNet-Halle) provide training on how to use the soft-
ware and others provide onsite support to extract data 
(MedVip and RADARplus). For most projects, data can be 
uploaded manually by the physician or the research team. 
Some projects (BeoNet-Hannover and BeoNet-Halle) 
have also implemented automatic upload to a secure 
network within the database location. Data validation 
and integrity checks are run in all projects before data is 
uploaded to the database and subsequently to an analysis 
server that can be assessed by researchers. This process is 
generally facilitated by a database administrator.

Anonymisation and pseudonymisation processes
We could not find publications on specific details of the 
anonymisation process by the DA. In the case of MedVip, 
a custom Java programme in doctors’ offices removes 
identifiable BDT fields, except for the patient ID, and 
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encrypts BDT files. For CONTENT, the patient’s name 
is replaced with a unique case number before export. 
BeoNet Hannover generates automatic pseudonyms from 
patient IDs for studies, and data are pseudonymised again 
before leaving the practice, with data processing managed 
by the data manager. RADARplus follows a privacy-by-
design approach, manually documenting consented 
patients and separating identifiable and medical data. 
Identifiable data are encrypted and replaced by a pseud-
onym provided by a trusted third party. For anonymised 
data, BeoNet Halle assigns unique 35-character keys to 
patients created from the patient ID which changes from 
export to export. For pseudonymised data, it creates 
temporary pseudonyms for consenting patients sent to 
a trusted third party for generating permanent pseud-
onyms, allowing data linkage across multiple sources.

Collected variables and data quality
Most projects collect data that are part of health insur-
ance records, encompassing basic patient demographics, 
diagnoses, drug prescriptions, and billing codes (online 
supplemental table S3).28

Laboratory tests, such as HbA1c, and health utilisa-
tion variables like referrals or hospitalisations, are docu-
mented by most projects. Additionally, the majority of 
ongoing projects (DA, MedVip, BeoNet-Hannover, and 
BeoNet-Halle) capture essential vital signs, including 
blood pressure, height, weight, and Body Mass Index, 
as well as lifestyle-related factors such as smoking status 
and allergies (DA, BeoNet-Hannover, and BeoNet-Halle). 
Regarding sociodemographic variables (eg, education 
and income), number of children, or substance abuse, 
these variables are not systematically recorded in German 
PMS. These variables may be entered into structured or 
free-text fields. To fill this information gap, some proj-
ects use standardised questionnaires (BeoNet-Hannover, 
BeoNet-Halle) given out to patients who consented.

As for the extraction of free-text data, limited infor-
mation is available, except for BeoNet-Halle, which 
extracts pseudonymised free text. The MedVip project 
has partially extracted free-text data due to the absence 
of data protection regulations during that period.

The CONTENT project can be considered as the only 
project that attempted to improve data quality at the point 
of data entry. Several quality circles were implemented 
and proposed solutions were discussed on a regular basis 
including training on ICPC-2 coding.

Recruitment strategies
Strategies to recruit GPs and other specialists comprise 
various financial and non-financial incentives (online 
supplemental table S4). The DA provides financial incen-
tives of an undisclosed amount, supports practices by 
using the exporting software, and provides quarterly feed-
back reports. Its popularity further seems to contribute to 
its recruitment success.

Publicly funded projects use only some of these recruit-
ment strategies along their project trajectories. Snowball 

recruitment is usually implemented at the start of the 
project to get it running. There have been some ‘cold’ 
acquisition attempts (MedVip and RADARplus) including 
the distribution of circulars, but they were associated with 
low recruitment rates. Some projects use regular or one-
time financial incentives (MedVip, BeoNet-Halle, and 
CONTENT), while others claim to support practices with 
establishing a research infrastructure (BeoNet-Hannover, 
BeoNet-Halle, and CONTENT). Regular feedback reports 
are provided by some projects (DA, MedVip, CONTENT, 
and BeoNet-Halle). CONTENT particularly targeted 
practices with long-term commitment and willingness 
to code with ICPC. It is also the only project that devel-
oped a protected access area where the patients’ own data 
could be accessed. BeoNet-Halle and RADARplus favour 
practices that integrate consent management.

Applications of the databases
A total of 241 publications were identified (online supple-
mental table S2). Most articles described applied studies 
(n=230, 95%) and 5% (n=11) of the articles described 
methods (figure 2). Methodological studies mainly deal 
with project-specific issues, such as project descriptions 
or data collection issues; 30% (n=72) of the studies were 
industry-funded, while only 9% (n=21) of the publica-
tions used data from more than one database. The mean 
time of recruitment varied from study to study. However, 
the overall mean time of recruitment across all studies 
was 7 years in the DA, 4.75 years in MedVip, and 3 years 
in CONTENT.

Of the 241 publications included, 85% (n=205) were 
contributed by the DA (figure 2 and online supplemental 
table S2).

In total, 52% (n=127) of the studies deal with pharma-
coepidemiological topics including prescription patterns 
(n=68, 28%) and studies on treatment outcomes, compli-
ance, and treatment effectiveness (n=34, 14%). Epidemi-
ological studies (n=77, 32%) mainly focused on incidence 
and prevalence (n=41, 17%) along with risk and comor-
bidity analysis (n=31, 12%). A small proportion included 
health services research studies (n=23, 10%) with topics 
such as hospitalisation.

DISCUSSION
The findings presented in the results section shed light 
on the landscape of primary care data collection projects 
in Germany, where databases are populated with EHRs 
from PMS. In this discussion, we delve into the implica-
tions of these findings, drawing comparisons with other 
countries and addressing key challenges and potential 
avenues for improvement.

In Germany, one notable challenge arises from the 
extraction of data from more than 132 different PMS, 
which currently hinders the uniform consolidation of data 
for research purposes.13 29 Despite the existence of manda-
tory exchange interfaces, such as BDT or the ‘archive 
and exchange’ interface, no discernible improvements 
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in the ambulatory sector have manifested in this regard. 
In contrast, the hospital sector boasts well-established 
standardised interfaces for research.11 The development 
of standardised interfaces has proven to be a complex 
and collaborative effort, engaging various stakeholders, 
including patients, PMS vendors, standards organisa-
tions, and academic institutions.3 30 Further complicating 
the situation is the resistance of PMS vendors to external 
software modifications.31

One challenge associated with extracting data from 
diverse PMS lies in the limited control over the data collec-
tion process, thereby compromising the assurance of data 
quality.32 To illustrate, data may be gathered as part of 
routine patient care, encompassing information inputted 
by physicians for primary purposes such as patient care, 
billing processes, or documentation requirements. Alter-
natively, data may be collected supplementary to routine 
care, serving secondary purposes like research, quality 
improvement, or public health initiatives. The differen-
tiation between these purposes becomes challenging due 
to the integration of data collected through a complex 
array of modules and interfaces from various PMS. This 
complexity is particularly pronounced in cases involving 
industrial funding, which was evident in a significant 
proportion of studies (n=72, 30%). It underscores the 
critical need for transparency and rigour in such studies 
to maintain scientific integrity, particularly in light of 
the increasing use of real-world evidence in early benefit 
assessments of novel therapies.33

Another challenge in data quality is a predominance 
of free-text entries in PMS, making complete anonymisa-
tion a complex task.34 EHRs encompass structured data, 

which is organised, quantifiable, and easily analysable 
due to its mostly standardised format, and unstructured 
data, including free-text and images. A comprehensive 
understanding of a patients’ health history necessi-
tates the integration of both types.3 Collaboration with 
the MII has introduced a Broad Consent concept that 
allows patients to agree to the scientific use of their 
data, potentially easing the extraction of free-text infor-
mation in the future.27 Therefore, informed consent 
emerges as a vital component for advancing EHR-based 
research.

The limited progress and short duration of publicly 
funded projects, as observed in this review, may be 
attributed to insufficient funding and inadequate 
government support. Recent projects have received 
notably meagre funding, especially when compared with 
government-supported initiatives in other nations.4 The 
initial projects highlighted in this review enjoyed compar-
atively substantial public funding, indicating the need for 
sustained investment in healthcare research.9 The private 
funding of the DA by pharmaceutical companies appears 
to be a contributing factor to its success.

The results indicate that Germany ranks 16th out of 20 
analysed countries in terms of EHR implementation. This 
ranking places Germany behind countries like Sweden, 
Estonia, and the UK, which have emerged as pioneers 
in EHR adoption and integration.35 36 Therefore, we 
conclude that the rapid digitalisation of healthcare 
systems has significantly influenced the development of 
primary care data collection initiatives.4 It is crucial to 
examine the reasons behind this disparity in EHR adop-
tion and its impact on healthcare research.

Figure 2  Flow diagram of the extracted articles and their arrangement.
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Sweden, for example, has efficiently collected and 
managed patient data through an integrated system 
including a unique personal identity number, focusing 
on patient consent and supporting research and quality 
enhancement.37 Estonia adopted a comprehensive 
eHealth strategy in 2008, utilising incentives and penalties 
to establish a cohesive eHealth infrastructure.38The UK’s 
Clinical Practice Research Datalink stands out as a promi-
nent real-world research service that has contributed data 
to over 3000 publications, surpassing all German projects 
combined by more than 12-fold.39 The success of these 
initiatives can be attributed to factors like opt-out regula-
tions, data quality improvements, and the engagement of 
healthcare providers.40

Our findings, as presented in the results section, also 
hold implications for the use of databases filled with EHR 
in healthcare and epidemiological research. The results 
highlight the versatility of such databases in addressing a 
wide range of healthcare-related questions, such as eval-
uating prescription patterns, treatment outcomes, and 
analysing incidence, prevalence, and comorbidities.

Limitations
One major limitation of this scoping review is incomplete 
information about some projects. Some information, 
especially from the DA, is not publicly available due to 
company confidentiality reasons. A second limitation 
was mainly identified during the phase of classifying the 
publications. We developed our own classification system, 
as we were not able to identify a common classification 
method in the literature. Some publications listed by the 
projects’ homepages were not included in our final anal-
ysis, because we were not able to verify that they included 
data from PMS. Out of the 241 included publications, 
we retrieved full-text for 210 papers and extracted infor-
mation from the abstracts for the remaining 31. Many 
studies did not describe their study design in detail and 
might have been classified wrongly. Finally, we only used 
three literature databases for our investigation, including 
one database (LIVIVO) that also includes grey literature.

CONCLUSION
The development and sustainability of German primary 
care data collection projects face several challenges, 
including limited funding, technical issues related to data 
extraction, and stringent data protection regulations. 
Interfaces for data exchange and research remain inade-
quately implemented. Furthermore, questions regarding 
data quality and the broad utilisation of ambulatory EHRs 
for research persist, largely due to the significant amount 
of information entered in free-text fields. This data 
can only be partially extracted with patients’ informed 
consent, thereby constraining the range of research 
publications, primarily focusing on (pharmaco)epidemi-
ological topics derived from a privately funded database. 
As a result, Germany has yet to fully realise the potential 
for research made possible by EHRs.
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Table S1: Search Strategies 
Search String for Ovid (June 2022) 

 

  

Set Search Statement Results 

1. exp Primary Health Care/  

2. exp General Practice/  

3. 
general practitioners/ or physicians, family/ or physicians, primary 

care/ 
 

4. general practi*.tw.  

5. (primary adj3 care).tw.  

6. (family adj3 (practi* or doctor or physician*)).tw.  

7. or/1-6  

8. exp medical records/  

9. exp routinely collected health data/  

10. (routine* adj3 (collect* or record* or document*)).tw.  

11. health servic* research.tw.  

12. (electronic adj3 record*).tw.  

13. CONTinuous morbidity registration Epidemiologic NeTwork.tw.  

14. Disease Analyzer.tw.  

15. or/8-14  

16. exp Germany/  

17. German*.tw.  

18. or/16-17  

19. 7 and 15 and 18 415 
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Search String LIVIVO (June 2022) 

 

Pubmed (NLM) 

Search terms (June 2022): 

"Germany"[All Fields] AND "Disease Analyzer"[All Fields] 

210 studies were imported   

 

Set Search Statement Results 

1 Haus?rzt  

2 Primär?rzt*  

3 Allgemein?rztlich*  

4 Allgemeinmedizin*  

5 Ambulant*  

6 OR 1-5  

7 Routinedaten*  

8 BDT  

9 Elektronische* Patientenakte*  

10 OR 7-9  

11 6 AND 10 420 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2023-074566:e074566. 14 2024;BMJ Open, et al. Moser K



Table S3: Collected variables 

  IQVIATM Disease 
Analyzer 

MedVip  CONTENT  BeoNet Hannover RADARplus  BeoNet Halle  

Physician 
types 

All ambulatory   - - - -   

General 
Practitioner 

            

Pneumologists   - -   unknown   

Paediatricians   - - unknown unknown   

Internists   -   unknown unknown   

Physician 
demographics 

Physician 
number 

- unknown -   unknown   

Age   -   unknown -   

Gender   -   unknown -   

Years in 
practice 

  -   unknown -   

Practices 
demographics 
 

Type   -         

Region   

east or west 

    

east or west 

  

 

    

east or west 

Frequency of 
patients 

  unknown unknown   unknown   

No. of doctors   unknown     unknown   

No. of 
employees 

  unknown     unknown   

Patient 
demographics 

Age             

Gender             

Patient since - - -   unknown   

Employment - -     - - 

Medical 
insurance 
status 

  

(private or statutory) 

-   

(private or statutory) 

  

(private or statutory) 

unknown   

(private or statutory) 

Medical 
insurance 
provider 

  - -   unknown   

Region   

east or west 

-     unknown   

Nationality unknown -     unknown   

BMI and risk factors BMI; smoking and 
alcohol recording 

smoking unknown BMI, risk factors, 
allergies 

- BMI, BP, HR, 
allergies, operations, 
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rarely documented 
(~5%) 

smoking status, risk 
factors 

Social history unknown - unknown unknown unknown - 
Pregnancy or family status pregnancy, 

gynecologist records; 
family data 
incomplete 

- unknown pregnancy, number 
of children 

unknown pregnancy, number 
of children 

Diagnosis diagnosis, ICD 10 
codes and original 

text 

diagnosis, ICD 10 
codes and original 
text, billing codes 

diagnosis,  ICD 10 
codes, ICPC codes 

and original text, 
reasons for 

encounter, medical 
history 

diagnosis,  ICD 10 
codes, medical 

history 

diagnosis,  ICD 10 
codes, medical 

history 

diagnosis name, ICD 
10 codes, medical 

history, 

Billing codes unknown yes yes yes unknown yes 
procedures, findings, therapies  lab test results; other 

test results variably 
available or can be 

requested from 
paper files 

unknown lab test results lab and X-ray test 
results, blood 

pressure, internal 
and external 

findings, 

unknown lab and X-ray test 
results, blood 

pressure, internal 
and external findings 

drug information drug name, route, 
dosage, 

frequency, duration, 
cost 

of therapy 

drug name drug name, long 
term medication, 
dosage, cost of 

therapy 

drug name and ATC 
code, (long term) 

medication, cost of 
therapy 

drug name, long-
term medication, 

date 

drug name and ATC 
code, (long term) 

medication, dosage, 
frequency, cost of 

therapy 
Healthcare utilization practice visits, 

referrals, sick 
leave, hospitalization

s 

unknown practice visits, 
referrals, sick 

leave,  hospitalizatio
ns 

practice visits, 
referrals, sick 

leave,  hospitalizatio
ns 

unknown practice visits, 
referrals, sick leave, 

hospitalizations 

Images (e.g X-ray) unknown no no no no no 
Projects obtaining additional 
data beyond usual care  

yes, Quality of Life 
questionnaires upon 

request 

yes, study specific n. a. yes, study specific yes, study specific yes, study specific 

Missing Data Social and economic 
data (salary, family 

status, employment), 
secondary care data 

social and economic 
data (salary, family 

status, employment) 

social and economic 
data (salary, family 

status, employment), 
secondary care data, 

social and economic 
data (salary, family 

status, employment) 

social and economic 
data (salary, family 

status, employment) 

social and economic 
data (salary, family 

status, employment) 
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Table S4: Data evaluation and access and recruitment 

 IQVIATM Disease 
Analyzer 

CONTENT MedVip BeoNet Hannover BeoNet Halle RADARplus 

In-house data 
evaluation  

            

Feedback reports to 
practices 

          n.a. 

Interim project reports n.a.         n.a. 

External data access   - - - n.a. n.a. 

Financial incentives Yes, but amount 
unknown 

Quarterly 375 € per 
practice 

500 € once per 
physician 

- 2 € per signed broad 
consent 

n.a. 

Type of physician 
support 

support how to use the 
software 

Training in ICPC coding, 
hotline for software 
problems & regular 

quality circle meetings 

On-site support to 
extract requested data. 

establishing a practice 
research infrastructure 

establishing a practice 
research infrastructure 

On-site support to 
extract requested data. 

Recruitment 
Strategy 

Snowball n.a. - -     n.a. 

Presentations n.a.   - n.a.     

Circulars n.a.     

with 2 reminders 

n.a. -   

E-Mail & written 

Articles  n.a.   -       

Homepage n.a.   -       

Patient recruitment 
through 

- - Attending physician Attending physician Trusted third party Trusted third party 

n.a.: not available 
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