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Abstract

Background The shortage of general practitioners (GPs) in Germany, particularly in rural areas, is a pressing issue that
requires innovative and sustainable solutions. One promising approach is the integration of trained medical assistants
to support GPs by handling specific tasks, thus enhancing the efficiency of healthcare delivery. Delegated home visits
can be carried out by healthcare professionals (HPs) with a well-defined range of tasks.

Methods This quasi-experimental, non-randomised longitudinal observational study runs from January 2023 to June
2025. The study participants are patients cared for by participating GPs, selected based on defined inclusion criteria,
who receive regularly delegated home visits. Health-related quality of life (HRQoL) and satisfaction is assessed at three
data collection points (t0 as baseline before starting the intervention, t1 after the first testing and data collection
phase, and t2 after the second data collection phase). For assessing the HRQoL, we use the Short-Form-Health Survey
(SF-12), and satisfaction is being measured using the patient satisfaction questionnaire ZUF-8. These parameters, as
well as the continuously collected parameters (kilometers driven, travel and setup time), are analysed statistically
(descriptive statistics, paired t test, Wilcoxon test, ANOVA). At t1 and t2, focus group interviews are conducted with the
assistants on their satisfaction. They allow to identify the potential for concept improvement by qualitative content
analysis.

Discussion The"VERSORGT am ORT"(VaO, engl."PROVIDED on SITE") project aims to optimise healthcare by using
scarce resources in a more efficient way, maintaining patient-professional trust, and extending delegation. It seeks to
implement care plans with minimal location changes and generate real-world evidence. Due to geographical and
policy limitations, the study will have comparatively few participants and will use a repeated measures design instead
of a control group to assess patient HRQol and satisfaction over time. Changes in HRQol cannot be directly linked

to the new care model due to unclear causalities. Mergenthal et al. reported that 59% of GPs in rural areas delegate
home visits to healthcare professionals, saving time. The VaO project aims to further relieve GPs, increasing efficiency
without compromising care quality.
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*Correspondence:
Julia Brauer
julia.braeuer@uni-bayreuth.de

Full list of author information is available at the end of the article

©The Author(s) 2025, corrected publication 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit
to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other

third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material.
If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds
the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http:/creativecom
mons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12913-025-12742-5
http://crossmark.crossref.org/dialog/?doi=10.1186/s12913-025-12742-5&domain=pdf&date_stamp=2025-6-28

Brauer et al. BMC Health Services Research (2025) 25:567

Page 2 of 8

Keywords Delegation, Effectiveness, General practitioners, Healthcare professionals, Home visits, Primary care, Rural

healthcare

Background

One of the stated objectives of the EU Member States is
to ensure access to modern and efficient healthcare for
all [1]. However, Germany faces challenges to providing
regionally equitable healthcare. Rural areas, in particu-
lar, are at risk of reduced medical services, with many
patients experiencing dwindling medical resources. As
demographic shifts and rising life expectancy lead to
an increasing number of older patients with multiple
chronic conditions, the availability of medical care con-
tinues to decline. This growing demand necessitates
innovative approaches to healthcare delivery [2].

Germany ranks in the upper third of the 32 Organ-
isation for Economic Cooperation and Development
(OECD) countries in terms of general practitioner den-
sity [3]. In 2023, the absolute number of GPs practicing in
Germany was 55,127 [4], representing 36% of 11 153,726
SHI-accredited physicians [5]. However, their distribu-
tion is uneven, resulting in inadequate primary care
in some regions. Demographic change will exacerbate
this situation, with 11.9% of themedical workforce aged
over 65 by 2022 [6], leading to an anticipated shortfall
of 10,851 GP posts that will remain unfilled in 2035 [7].
Overall, there is an urgent need to promote young tal-
ent to take over vacant doctor offices, as the age-related
retirement of many GPs is being offset by an acute short-
age of young talent [8].

A semiannual audit of the Bavarian Association of Stat-
utory Health Insurance Physicians (Kassenarztliche Ver-
einigung Bayern, KVB) indicated that rural healthcare in
Bavaria, particularly in the field of GPs, is at risk in many
regions [9]. This is where the innovative VaO care model
comes in and analyses the structures of existing delega-
tion concepts in order to organise the care of home-visit
patients in a more efficient way. The almost 25,000 inhab-
itants of our examined example region, the Streutal Val-
ley in Northern Bavaria, are already facing this situation
mentioned above. The structure of the eleven regional
GPs with an average age of 66.8 years facing an average
retirement age in Germany of 64.4 years in 2022 suggests
that some of them will retire in the coming years [10, 11].
A study by the University of Trier shows the resulting dif-
ficulty: 36% of all human medicine doctors in Germany
are GPs [5] but only 12% of the students tend to this sub-
ject [12].

Several delegation concepts exist and aim to reduce
the workload of GPs, such as different types of special-
ised care assistants, ‘care assistants in the GP prac-
tice’ (VERAH), ‘nonphysician practice assistants’
(NaPA) or ‘physician-supported, community-based,

e-health-supported, systemic intervention’ (AGnES)-
hereafter referred to as healthcare professionals (HPs).
These specially trained HPs can carry out defined activi-
ties delegated by GPs, including home visits. This frees
up GP time for patient care, especially in rural areas with
long distances to and between patients’ homes [13].

The delegation of GPs’ activities is therefore a promis-
ing strategy to address care gaps. However, the availabil-
ity of delegation recipients is also finite. To maximize the
efficiency of healthcare services, it is crucial to optimise
the organization of service provision. The VaO concept
addresses this by relocating home visits to nearby, well-
equipped VaO rooms for patients who are physically able
to access them. These rooms serve as treatment centers
used exclusively by healthcare professionals (HPs) and
patients with GP recommendations. Within the VaO
care model, the scope of services and the HPs delivering
them stay as they are established, medical management
remains under GP supervision. Services provided include
measuring blood sugar levels, changing dressings, or tak-
ing blood samples, as defined by the Agreement on the
delegation of medical services to nonmedical staff in out-
patient care of contract physicians care in accordance
with § 28 Para. 1 S. 3 SGB V by the Association of Statu-
tory Health Insurance Physicians in cooperation with
the National Association of Statutory Health Insurance
Funds [14].

Objectives

The overall aim is to (1) implement the VaO concept in
a real-world setting in the Streutal Valley in Northern
Bavaria and to (2) evaluate its effectiveness by assessing
economic efficiency, satisfaction and HRQoL in com-
pared to the usual care provision.

Therefore, the primary objective is to conduct a health
economic evaluation of VaO as a minor modification
and resource-saving interdisciplinary form of care to
mitigate the shortage of GPs in rural areas. The second-
ary objective is to test its feasibility and integration into
the daily routines of patients, HPs and GPs as well as to
evaluate the psychosocial effects of the concept. The fol-
lowing hypotheses are being tested to answer the selected
research question.

Hypothesis 1: The monetary expenses and savings of
the VaO care model lead to economically neutral to
positive results for the GPs running the rooms.

Hypothesis 2: The VaO care model reduces average
working time spent in nonpatient areas (travel and
setup time).
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Hypothesis 3: The VaO concept does not lead to a
change in patients’ HRQoL.

Hypothesis 4: The VaO concept does not lead to a
change in patients’ and HPs satisfaction.

Trial design

The study is designed as a non-randomised, single-arm
longitudinal observational study with repeated measure-
ment points in the context of health services research. It
is conducted from January 2023 to June 2025, spanning a
total duration of 30 months and comprising five phases.
The first one, the preparatory phase focused on the
requirements of implementation. These were assessed by
participating GPs and selected according to the following
criteria: (1) village where home visits are carried out (2),
number of patients receiving home visits, and (3) share
suitable for visiting a VaO room. Suitable premises were
selected in collaboration with local mayors. A checklist
in accordance with the Association of General Practi-
tioners in Germany (VirchowBund) was used to ensure
alignment of the facilities [15]. The criteria included, for
example, accessibility, sanitary facilities and stable inter-
net connections. The rooms were inspected by HPs and
GPs.

In the initial assessment and testing phase, patients’
care in VaO rooms by their known HPs starts. The HPs
continuously monitor the patients’ state of health to
determine their suitability for care in VaO rooms [16].
The subsequent interim evaluation and concept adjust-
ment phase aims to correct weaknesses, sources of risk
and errors from the initial assessment and testing phase
by conducting a focus group interview with the partici-
pating HPs on their satisfaction with the use of the room.
Sources of risk and errors are targeted while adjustments
to the VaO concept optimise processes. In the second
survey phase, the time and distance parameters of patient
care are continuously collected. A final evaluation is car-
ried out at the end of the study to test the hypotheses.

Study setting

The study is being conducted in VaO rooms, which have
been specially set up for this purpose. The rooms are
furnished and aligned in accordance with criteria of the
VirchowBund for medical practices [15]. There are seven
VaO rooms located in the villages of Stockheim, Ober-
streu, Hendungen, Hausen, Oberwaldbehrungen, Unsle-
ben and Bastheim in the bavarian region Streutal. In
the initial assessment and testing phase, those are used
and shared by three practices, of which two are joint
practices.

Patient recruitment
Patients are recruited directly by the participating GPs.
Patients who meet the following inclusion criteria are
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contacted directly by their GPs and provided with fur-
ther information about the study. The final date for
patient enrolment is December 31, 2024. Data on travel
time, setup time and distance will be collected up to this
date. Data on HRQoL and satisfaction will be subjected
to analysis for all patients enrolled up to July 31, 2024, in
order to be able to map the development over half a year
(from tO to t1).

Eligibility criteria

We defined eligibility criteria for all participating groups:
GPs, HPs and patients. First, GPs qualify for participation
if they are established in the Streutal region. Second, HPs
qualify if they are employed by a participating GP and
care for home visit patients. Third, patients qualify for
participation if they are selected by the participating GPs
based on the following defined inclusion criteria:

— Datient is treated by a participating GP.

— Patient receives home visits from a HP that is
employed by a participating GP.

— Patient provides voluntary and written consent for
pseudonymized recording of HRQoL and satisfaction
as well as processing to and analysing by the
evaluating team.

— Patient provides voluntary and written consent for
anonymised recording of the care provided and the
structural data (distance and time) of the home visit
route as well as processing to and analysing by the
evaluating team.

— DPatient is capable of visiting the VaO room
(according to the assessment of the GP in charge).

— DPatient is 18 years of age or older.

— Patient has sufficient knowledge of German.

The patients participating in the study provide written
informed consent to their GPs after being informed of
the details of the study and their participation, particu-
larly the associated change in their care (the establish-
ment of the VaO room, where basic treatment sequences
may be conducted by the HPs). They are also informed
of their voluntariness and the right to withdraw at any
time, which entails a change to the previous way of care
through home visits.

Intervention description

After being selected by the participating GPs and pro-
viding informed consent, patients receive their medical
care through delegated services in one of the established
VaO rooms during all phases of the study as long as they
meet the inclusion criteria. They receive the same care
as if they were at home — the range of services provided
by HPs is not extended, only the location of the service
changes. For instance, services such as the collection of
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blood samples, the measurement of blood sugar levels questionnaire is comparatively easy to use as it con-
or the treatment of wounds may be provided at the VaO  sists of only 12 items [18]. Second, patient satisfaction is
rooms. The HP-patient relationship remains the same as  measured using the ZUF- 8 instrument, which is a stan-
well, as the HPs continue to see the same patients they  dardised tool for measuring satisfaction in an inpatient
have seen in their home visits. context. It was selected on the basis of its multiple uses in
The use of the VaO rooms is organised independently  studies and appropriate evaluation of the quality criteria
of the practices. This means that presence times and [17, 19]. To examine the changes in HRQoL and patient
patient timing are managed by the HPs themselves so  satisfaction, these parameters are surveyed at three time
that the VaO rooms can be individually integrated into  points during the study, as shown in Fig. 1 (time points t0
practices’ daily routine. For example, the frequency of as baseline, t1 after six months as midterm, and t2 after
opening the VaO room or the type of patient appoint- 12 months as final examination).
ment can be determined by the practices. This concept
is based on continuity, as the combination of GP, HP, = Sample size
patients and services remains unchanged. This makes it  As the study initially pursues the general proof of concept
possible to change the location of care provision without and has an observational character, it aims to explore

interfaces and without loss of any information. complex interactions and the evolution of the use of VaO
rooms rather than to quantify specific instances. We
Outcomes see the development of the usage of the VaO rooms, the

The primary outcomes include time saved in the nonpa- number of patients receiving care and the given services

tient area: travel and setup time. Based on the patients as indicators of study success. The sample size estima-

who are cared for and the services that are given in the tion is conducted using the tool G*Power Version 3.1.9.7

VaO rooms (VaO scenario), the amount of travel and of Heinrich Heine University of Diisseldorf. The calcula-

setup time can be analysed and compared to the time tion is based on an expected effect size of 0.25, an alpha

that would have been needed if services were given in the  error level of 0.05 and a statistical power of 0.80. Given

original home visiting route (home visit scenario). the repeated measures ANOVA design, the number of
Two secondary outcomes are considered. First, groups is set to one with three measurement time points.

patients’ HRQoL is assessed using the SF- 12 question-  Additionally, a correlation of 0.5 between repeated mea-

naire which is based on a physical and psychological sures is assumed, and the nonsphericity correction is set

summated scale. The standardised and validated ques- to the default value of one. This results in a required total

tionnaire is used because it is known to be simple and  sample size of 28, with an actual power of 0.81.

quick to administer in the assessment of HRQoL. As

a generic measurement instrument for self-reported Data collection and management

HRQoL it is particularly suitable for the target group, Plans for assessment and collection of outcomes

as it consists of older patients who are asked to make Patient satisfaction and HRQoL The participating

independent statements about their health [17]. The patients are administered the SF- 12, a questionnaire fre-

I . . .
Qj Recording: services provided at VaO-room I Qj’ Delegated medical care at the VaO-roam

Survey: HRQolL, satisfaction

ﬁ Focus group interview: satisfaction HPs | &= Recording of travel and setup time, incl. driven kilometers
W
@ Recording: travel & setup time, kilometers
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Fig. 1 Survey dates of HRQol, satisfaction, time and distance
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quently used in clinical studies, to assess their HRQoL.
Additionally, the ZUF- 8, a questionnaire designed to
assess patient satisfaction, is used after being adapted to
the context of the “home visit” or “VaO” setting. Both
questionnaires are completed at three points in time (t0
before the first VaO room visit of the patient, t1 after
six months, t2 after 12 months) during the course of the
study to observe and evaluate changes.

In addition, focus group interviews will be conducted
with the participating HPs on their satisfaction with VaO
concept at survey times t1 and t2. Therefore, we designed
an interview guideline which covers important objects
like time saving or the changes due to the use of VaO in
everyday working life (Appendix A). The interviews are
intended to capture the range of opinions of the HPs
regarding the innovative VaO concept in an open discus-
sion to validate or question its components. Additionally,
potential success factors or barriers to the implementa-
tion of the concept will be identified.

Time and distance savings As part of the initial data
collection and testing phase, distances travelled are con-
tinuously monitored and collected for two scenarios: the
VaO scenario, in which all eligible patients are cared for
in VaO rooms; and the home visit scenario, in which all
patients are cared for at home. The online route planner
MapQuest is used to calculate the optimal routes for each
of the scenarios, with the results presented in the form
of distance and time estimates [20]. In addition to the
abovementioned measures of time spent away from the
patients, the setup times (preparation and follow-up of
materials) for services performed during the home visit
were measured before the beginning of the study with the
participating HPs. These setup times are also included in
the evaluation of time savings.

Costs The costs of the innovative form of care are calcu-
lated using the existing remuneration models for medi-
cal assistants in job group IV of the German Collective
Labour Agreement for Medical Assistants. The average
salary and the average monthly working time of a full-
time HP are calculated using the collective agreement for
medical assistants of the Bavarian Medical Association
[21, 22]. The exact values are one basis for calculating the
expected cost savings from VaO.

To measure the cost-effectiveness of the intervention,
the incremental cost-effectiveness ratio (ICER) of the
innovative care system VaO in comparison to the stan-
dard method of care is calculated. Mathematically, the
ICER sets the difference in costs in relation to the differ-
ence in benefits and allows to illustrate the drivers and
limitations (e.g., effects of VaO room utilisation, logistical
challenges) of cost-effectiveness:
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ICER = (CVaO - Cstandard)/(BVaO - Bstandard)

Cy,0 includes the calculated costs of the care system
VaO, namely, room rent (including maintenance and
cleaning), which is calculated from the local standard
comparative rent, as well as the costs of travel distances
and times according to the VaO route planning when
using the VaO rooms.

Citandarq includes the cost of travel distances and times
according to standard route planning.

By,0 includes the benefit expressing change in satisfac-
tion and HRQoL from t0 to t1 and t2 as mentioned above
as a reflection of the satisfaction with the innovative form
of care.

Bitandard includes the benefit expressing average HP and
patient satisfaction at time t0, reflecting satisfaction with
their usual form of care.

Data management

All data get pseudonymized or anonymised by GPs or
HPs before they reach the University of Bayreuth and are
stored in secure areas. The processing of pseudonymized
data from the questionnaires and anonymised transcripts
of focus group interviews at the University of Bayreuth
is conducted by research assistants who signed a written
declaration of confidentiality. Recording of paper docu-
ments in separate temporary work files is noted individu-
ally, while the objective of double entry with subsequent
plausibility checks is to prevent or identify input errors.
Once data have been merged into a single, error-cor-
rected working file, this serves as basis for the scientific
evaluations. The temporary work files are deleted at this
point, the transcripts and paper documents are archived,
stored securely and inaccessible to third parties until the
end of the evaluation. Only the working file will be stored
for 15 years after study ending while all other data will
be deleted after the final project report is accepted by the
Sponsor.

It is explicitly stated that third parties not directly or
indirectly involved in the collection or analysis of data
are not be granted access to the study data. The data
analysis is conducted exclusively by named, contractu-
ally employed staff of the VaO project at the University
of Bayreuth. All employees are trained in accordance
with the data protection guidelines and are contractually
obliged to comply with them. No data will be dissemi-
nated beyond the results of the evaluations. The results
will be provided in an aggregated way with fully ano-
nymised quotations, and do not permit any inferences to
be drawn about individual patients.

Confidentiality
All data collected for the purposes of the study are con-
fidential and will not be disclosed to third parties. To
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Table 1 Statistical methods used for quantitative data sets
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Data Points in time

Statistical method

SF-12 t0, 11,12
ZUF-8 10,11, 2
Kilometers continuous
Time continuous

Descriptive statistics, paired t test, ANOVA with repeated measures
Descriptive statistics, paired t test, ANOVA with repeated measures
Descriptive statistics, paired t test, Wilcoxon test
Descriptive statistics, paired t test, Wilcoxon test

safeguard any personal data of the participants, all data
collected are pseudonymized or anonymised. Pseudonym
lists are retained by GPs who provided the information,
as are the patient consent forms. As no medical infor-
mation is required for the study, only the date of birth
and sex of the participants are collected. Prior to the
commencement of the study, the team received ethical
approval from the Ethics Committee of the University of
Bayreuth. This approval was granted following the sub-
mission of the study protocol including consent forms
and questionnaires for assessment.

Statistical methods

Statistical methods for primary and secondary outcomes
Table 1 shows the statistical methods used to analyse
quantitative data.

The baseline data (t0) on HRQoL and patient satisfac-
tion are analysed using descriptive statistics. To assess
the changes that occurred after the first survey and test-
ing phase, data collected at t0 and t1 are compared using
paired t-tests or Wilcoxon test as part of an interim anal-
ysis. Upon completion of the second survey and testing
phase, all data from the three measurement points (t0, t1
and t2) are subjected to a repeated measures ANOVA to
compare outcomes across all three time points.

Additionally, the distance travelled and time spent
are compared between the VaO scenario and the home
visit scenario. Given the conditions shown, paired t tests
or Wilcoxon test are used to determine whether there
are any discernible differences in the parameters under
examination.

The emphasis is on understanding underlying trends,
patterns and on gaining real world evidence.

Dissemination plans

The results of the study will be published in open access
peer-reviewed journals. To maximise the impact of the
project and to support the dissemination of its results
including knowledge transfer with the scientific commu-
nity, the scientific results will be published in high-ranked
journals and presented at considerable congresses. Fur-
thermore, relevant stakeholders including researchers,
practice owners, healthcare professionals and policy
makers, will be informed directly through appropriate
channels.

Discussion

VaO addresses several healthcare challenges through its
straightforward design and use of existing resources. The
study aimes to explore the effective use of scarce human
resources, to maintain the relationship between GPs, HPs
and patients, and to extend the concept of delegation.
The implementation of the care plan achieves its objec-
tives with minimal changes to the location of service pro-
vision while generating real-world evidence within the
context of everyday care.

Due to the geographical limitations of the project
region and the strict health policy criteria regarding
home visits, the study is expected to have a relatively
small number of participants. A control group was
omitted since the development of HRQoL and patient
satisfaction across the three observation points uses a
repeated measures design. While the first measurement
t0 is placed at the baseline before starting the interven-
tion, t1 and t2 show the development after six resp.
twelve months of testing and data collecting.

This design is considered appropriate for evaluating the
form of care. Repeated measurements enable the assess-
ment of long-term effects [23, 24]. Moreover, comparing
the two scenarios before and after implementation allows
for the identification and discussion of any observed
improvements or deteriorations. However, it is not possi-
ble to directly attribute the observed changes in HRQoL
to the implementation of the new care concept due to
uncertainties about causalities [25].

A study by Mergenthal et al. revealed that 59% of GPs
surveyed had their home visits carried out exclusively by
HPs. The study also revealed that HPs are often employed
in rural areas allowing the GPs to save a significant
amount of time [26]. In combination with VaO and the
expected savings in working time in the nonpatient area,
GPs could be relieved to a greater extent. The authors
see the most significant advantage of the project in this
enhanced efficiency. Given that the spatial alterations are
minimal, the actual care remains unaltered, and there is
no expected loss of quality.

Trial status

Version 1, status 31/03/2023. Recruitment began at
22/05/2023 and is still ongoing until 31/12/2024. Trial
was registered at the German Clinical Trials Register
(DRKS00033915) — Registration Date 19/03/2024.
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Abbreviations

AGNES Physician-relieving, community-based, e-health-supported,
systemic intervention (Arztentlastende, Gemeindenahe, E-Health-
gestutzte, Systemische Intervention)

DMC Data monitoring committee

GP General practitioner

HP Healthcare professional

HRQolL  Health-related quality of life

ICER Incremental cost effectiveness ratio

KVB Bavarian Association of Health Insurance Doctors (Kassenarztliche
Vereinigung Bayern)

N&Pa Nonphysician practice assistants (Nichtarztliche Praxisassistenz)

OECD Organisation for Economic Co-operation and Development

SF-12 Short-Form 12

VaO VERSORGT am ORT (engl."PROVIDED on SITE")

VERAH  Care assistants in the GP practice (Versorgungsassistenz in der
Hausarztpraxis)
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