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ABSTRACT
Introduction: In the context of a GP-based care programme, we implemented an 
admission, discharge and follow-up programme. 

Description: The VESPEERA programme consists of three sets of components: pre-
admission interventions, in-hospital interventions and post-discharge interventions. 
It was aimed at all patients with a hospital stay participating in the GP-based care 
programme and was implemented in 7 hospitals and 72 general practices in 
southwest Germany using a range of strategies. Its’ effectiveness was evaluated using 
readmissions within 90 days after discharge as primary outcome. Questionnaires with 
staff were used to explore the implementation process.

Discussion: A statistically significant effect was not found, but the effect size was similar 
to other interventions. Intervention fidelity was low and contextual factors affecting 
the implementation, amongst others, were available resources, external requirements 
such as legal regulations and networking between care providers. Lessons learned 
were derived that can aid to inform future political or scientific initiatives.

Conclusion: Structured information transfer at hospital admission and discharge 
makes sense but the added value in the context of a GP-based programme seems 
modest. Primary care teams should be involved in pre- and post-hospital care.
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ABSTRAKT
Einleitung: Im Rahmen der hausarztzentrierten Versorgung wurde ein Programm zur 
Verbesserung von Krankenhausaufnahmen und -entlassungen sowie der Nachsorge 
implementiert.

Beschreibung: Das VESPEERA-Programm bestand aus verschiedenen Komponenten, 
die vor der Aufnahme, während des Krankenhausaufenthalts sowie nach der 
Entlassung durchgeführt wurden. Das Programm richtete sich an alle Patienten mit 
einem Krankenhausaufenthalt, die an der hausarztzentrierten Versorgung teilnahmen 
und wurde in 7 Krankenhäusern und 72 Hausarztpraxen in Südwestdeutschland unter 
Anwendung einer Reihe von Strategien implementiert. Seine Wirksamkeit wurde 
anhand des primären Endpunkts “Rehospitalisierungen innerhalb von 90 Tagen nach 
der Entlassung” bewertet. Anhand einer Fragebogenbefragung beim Personal wurde 
der Implementierungsprozess untersucht.

Diskussion: Ein statistisch signifikanter Effekt konnte nicht gefunden werden, die 
Effektgröße war jedoch ähnlich wie bei anderen Interventionen. Die Interventionstreue 
war gering. Kontextfaktoren, die die Implementierung beeinflussten, waren unter 
anderem verfügbare Ressourcen, externe Anforderungen wie gesetzliche Vorschriften 
und die Vernetzung von Leistungserbringern. Es wurden Schlussfolgerungen gezogen, 
die für künftige politische oder wissenschaftliche Initiativen hilfreich sein können.

Schlussfolgerung: Eine strukturierte Informationsweitergabe bei der Aufnahme und 
Entlassung aus dem Krankenhaus ist sinnvoll, doch scheint der zusätzliche Nutzen im 
Rahmen der hausarztzentrierten Versorgung begrenzt. Teams der Primärversorgung 
sollten in die prä- und poststationäre Versorgung einbezogen werden.

BACKGROUND

Hospital discharges are critical moments regarding 
continuity of care. They can have negative impacts 
on quality of care and outcomes of patients [1–3], 
providers’ satisfaction [3] and health system efficiency 
[4]. Improving care transitions and reducing hospital 
readmissions is of relevance in many health systems. 
There is a range of interventions that have shown 
benefits, especially those consisting of multiple pre- 
and post-discharge components. The majority of these 
interventions are hospital-based and mostly provided 
around or after hospital discharge [5–11]. 

Strong primary care, including a central role in 
hospital admission and discharge [12], improves care 
coordination, reduces hospital admissions in ambulatory 
care sensitive conditions and hospital readmissions 
[13–16]. Nevertheless, few studies that involved primary 
care in interventions after hospital discharge showed 
measurable positive effects. For example, Brooke et al. 
[17] found that early primary care follow-up after 
hospital discharge significantly reduced the number of 
readmissions within 30 days in patients after high-risk 
surgery. In a study conducted by Balaban et al. [18], 
patients who received follow-up care by a primary care 
provider had fewer undesirable outcomes. An umbrella 
review conducted by Straßner et al. [6] showed that 

admission management was considered to be crucial 
but that it was lacking in all of the studies included. 
Therefore, the authors recommend including admission 
management in future studies. Lee et al. [19] demand 
to ‘focus on providing transitional care within the entire 
cycle of care […] from time of admission to final transition 
to the primary care setting’ [19](p. 8).

In southwest Germany, a programme to develop 
strong primary care was initiated more than a 
decade ago (general practitioner (GP)-based care 
programme) [16]. A logical next step was to include 
primary care in care transitions and readmission 
prevention programmes including standardised care 
pathways between primary care and hospital care. 
Thus, vertical integration of care can be improved [20]. 
Consequently, the VESPEERA programme addressed at 
adults with all-cause hospitalisation was developed 
as an add-on to the GP-based care programme. The 
VESPEERA programme is a complex multi-component 
transitional care intervention that was implemented 
in a complex context (such as different types of 
organisations). Therefore, the effectiveness evaluation 
was accompanied by an extensive process evaluation. 
In this paper we present insights into the effects 
of the VESPEERA programme, experiences with its’ 
implementation as well as the lessons learned during 
implementation and evaluation. 
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DESCRIPTION OF THE CARE PRACTICE

The VESPEERA programme was developed based on the 
following several pillars: It was informed by a review 
of the international research evidence [6] as well as a 
review of quality deficits and potential for improvement 
in Germany [21]. Additionally, the programme was 
aligned with a legal regulation obligating hospitals 
to implement comprehensive measures to improve 
discharge management, which came into place in 
October 2017 (Rahmenvertrag Entlassmanagement) 
[22]. This regulation demands to improve and intensify 
information flow and communication between hospitals 
and other care providers, to identify patients with 
complex care needs, to consider information about the 
patients’ situation before hospital admission and to 
inform patients about measures taken regarding their 
discharge. Furthermore, the programme was aligned 
with the GP-based care programme, which places general 
practitioners in a coordinating role. The experiences and 
requirements by the stakeholders were considered by 
involving them in the development process in the form 
of workshops in which they discussed the intervention 
components (see also ‘Implementation strategies’). 
In the following, the intervention, its implementation, 
the methodological approach and the results of the 
evaluation will be presented.

CONTEXT, IN WHICH THE CARE PRACTICE WAS 
IMPLEMENTED
Hospital care and ambulatory care in Germany have 
traditionally been strongly separated and insufficiently 
coordinated. Typically, hospitals should only be accessed 
when the possibilities of the outpatient sector are not 
sufficient for meeting patients’ care needs. In this case, 
ambulatory physicians (GPs or other specialists) admit 
patients to a hospital, which the patient can choose 
freely [23]. The admitting physician is encouraged to 
provide the hospital with all relevant information about 
the patient’s medical history as well as diagnostics and 
therapy that were already applied prior to admission 
[24]. However, the amount and quality of information 
differ. Even though technically, access to hospitals is 
restricted, many patients enter the hospital through the 
emergency department and without the involvement 
of any ambulatory physicians [23]. During the hospital 
stay, contact between hospital staff and ambulatory 
physicians is rare [12]. At discharge, discharge letters are 
mandatory [24] but often arrive late and with missing 
information. Personal contact, i.e. via telephone, is not 
required and thus depends on individual motivation 
[25]. The legal regulation mentioned above aims 
at standardising and improving hospital discharges 
(Rahmenvertrag Entlassmanagement, § 39 Abs. 1a, Social 
Code Book V). Primary care is predominantly provided by 
physicians, nurses are rarely involved in primary care in 

Germany. Physicians are supported by medical assistants, 
who mostly have administrative and simple medical 
tasks [26]. In 2008, the concept of the care assistant in 
general practice (VERAH, Versorgungsassistentin in der 
Hausarztpraxis) was introduced with the aim to reduce 
physician burden and to take over more comprehensive 
tasks. After having absolved an additional training, 
VERAHs can take over tasks such as case management, 
coordination of care, routine home visits etc. [27]. 

DESCRIPTION OF INTERVENTION 
COMPONENTS
The VESPEERA programme consists of a set of 
components that were applied depending on the type 
of hospital admission and time point of study enrolment 
(see Figure 1). The three sets of components were: pre-
admission interventions, in-hospital interventions and 
post-discharge interventions. 

Pre-admission interventions were delivered in the 
general practice, mainly by the VERAH under the 
responsibility of the GP and in a separate room. They 
include a structured and standardised computer-aided 
assessment before admission resulting in an admission 
letter. The information on the reason for hospital 
admission, the patient’s medical history, medication, 
living situation, long-term care situation including the 
availability of medical aids and appliances as well as the 
patient’s legal situation were collected by the VERAH 
in a designated additional software (“CareCockpit”) 
and automatically included in the admission letter. 
Furthermore, the letter included contact and reachability 
information of the general practice. The time of 
application was not pre-defined and depended on the 
urgency of the admission but recommended to be as 
close to the admission as possible to ensure that the 
information was up to date. Furthermore, the patients 
received a paper-based patient brochure that aids 
in preparing for a hospital stay with information on 
relevant documents and items to bring, patients’ rights 
and obligations as well as information on contact points 
for further support. The brochure was written in simple 
language and complemented by pictograms.

Hospitals were responsible for integrating the 
VESPEERA admission letter into their processes in a 
way that it was accessible by all health professionals 
involved. Other in-hospital interventions were performed 
around discharge: In cases where needed, a telephonic 
discharge conversation of the hospital staff with the GP 
was performed. No sharp criteria were defined for cases 
where this conversation might have been necessary but 
a list was provided as orientation (one-page pdf-file, 
provision to staff by hospital management according to 
internal processes). The decision on whether a physician, 
a nurse or another health professional was responsible 
for the discharge conversation of individual patients was 
made by the hospitals. The HOSPITAL score [28] was 
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to be computed before discharge and shared with the 
general practice via the discharge letter. The HOSPITAL 
score consists of seven items (low haemoglobin, 
discharge from oncological services, low sodium, 
procedures, emergency admission, number of hospital 
admissions in the preceding year, and length of stay) 
and can help to identify patients with an increased risk 
for readmission. Patients received a paper-based patient 
discharge information in simple language, providing 
an overview of documents, next appointments with 
the GP and the hospital, as well as contact information 
of the hospital and self-help groups. If hospitals had 
already implemented a similar document, it was not 
necessary to provide the patient with the VESPEERA 
discharge information but adaption to its contents was 
recommended. 

Post-discharge interventions in the general practice 
were also conducted in the CareCockpit software by 
the VERAH and include a structured and standardised 
assessment for planning of follow-up care after 
discharge. It includes medical, social, long-term needs 
such as wounds, pain, medication, involvement of 
other health professionals and the option to compute 
the HOSPITAL score in case it was not provided by 
the hospital. It was recommended to perform this 
assessment timely after discharge, if possible, on the 
next working day. The patient received a brief paper-
based summary of the arranged care plan which could 
be printed from the software. Patients with an increased 
risk for readmission (HOSPITAL score ≥ 5) were included 
in a structured and standardised three-month telephone 

monitoring which included a monitoring of symptoms as 
well as of the arranged care plan. If patients were in the 
practice regularly, the monitoring could be combined 
with in-practice visits and did not need to be additional 
telephonic appointments. In case of need, paper-based 
sheets could be printed from the software to bring these 
to a home visit. The telephone monitoring included two 
mandatory appointments: one within a time frame of 
two weeks after discharge and one closing appointment 
three months after discharge. The number and frequency 
of in-between appointments was to be determined by 
the GP, based on their appraisal of the patients’ needs 
and adherence, the medical urgency and other possibly 
relevant factors.

IMPLEMENTATION STRATEGIES
Several strategies were applied to implement the 
intervention in general practices and hospitals. First, 
representatives of hospitals, general practices, health 
insurers and patients were involved in the development 
of the intervention to increase the acceptance of the 
programme. All components and their items were 
discussed in detail regarding their relevance, wording, 
design etc. Second, hospitals were able to adapt the 
delivery of the intervention according to organisational 
resources. They could independently decide whether they 
work paper-based or electronically or which kind of health 
profession they give responsibility for implementing the 
intervention components. A description of the individual 
implementation was to be provided to the study team. 
Third, the intervention components in general practices 

Figure 1 Components of the VESPEERA programme, figure by Forstner et al. [29] licensed under CC BY 4.0.
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were delivered using the CareCockpit software which 
is a self-developed case management software. Its’ 
previous version, the PraCMan-Cockpit, is widely used 
in southwest Germany [28] and has been enhanced by 
integrating the VESPEERA assessments. The assessments 
within the CareCockpit software are standardised and 
questions are phrased in a way so that they could 
directly be asked to patients. Fourth, GPs and VERAHs 
were trained in the handling of the software in a role-
play format and the study related procedures in a 2.5h 
training using a train-the-trainer strategy. The training 
mostly focused on the contents of the assessments, 
function of the software and requirements regarding the 
study design. Fifth, hospitals and general practices were 
provided with various different educational materials 
(such as flowcharts or video tutorials) and handling 
guidelines. Sixth, in addition to the educational materials, 
the whole study team provided ongoing consultation by 
telephone and by site visit, if necessary. This included 
support with study-related procedures such as obtaining 
informed consent, checking the status of and support 
with implementation or IT-support with the CareCockpit 
software. Seventh, feedback was provided to hospitals 
and general practices in the form of annual feedback 
reports and two feedback meetings within three years. 
The feedback reports included individualised results of the 
evaluation to point out potential for improvement. The 
feedback meetings gave an opportunity to bring together 
care providers from hospitals and general practices and 
offered an opportunity to exchange ideas, experiences 
and perspectives. Finally, several financial incentives such 
as fee-for-service financing for the provision of health 
care services and lump sums for study participation for 
hospitals were offered. A more detailed description of 
the implementation strategies and their intention can be 
found in the study protocol of the process evaluation [30].

EVALUATION DESIGN AND METHODS 

Study design, participants and setting
The VESPEERA programme was implemented in seven 
hospitals and 72 general practices in nine pre-defined 
districts in southwest Germany. It was expected that 
7,088 patients resulting in 11,340 hospital admissions 
would participate in the multi-centre controlled study, 
which was conducted between May 2018 and September 
2019. Inclusion criteria were admission to/ discharge 
from hospital, age 18 years and older and participation in 
the GP-based care programme of the health insurer AOK 
Baden-Wuerttemberg (this implies that the GP provides 
comprehensive healthcare and coordinates hospital 
access [16]). Patients residing in nursing homes were 
excluded from study participation.

The effectiveness study was accompanied by a 
structured survey among care providers from participating 

general practices and hospital departments to explore 
the implementation processes between November 2019 
and April 2020. 

Outcomes and data sources 
The effectiveness of the VESPEERA programme 
was measured by the primary outcome ‘number of 
readmissions due to the same indication within a time 
frame of 90 days’ (same indication was defined as the 
same three-digit ICD-10-GM code as the main diagnosis 
at discharge) as well as a range of secondary outcomes 
such as the number of admissions due to ambulatory 
care-sensitive diagnoses, delayed prescriptions of 
medications or medical aids and appliances and referrals 
to rehabilitation therapeutics on a case level. The analysis 
was conducted using a data set consisting of claims data 
(so called secondary data according to Social Code Book 
V) and data collected within the CareCockpit (so called 
primary data). 

Questionnaires used in the quantitative survey were 
self-developed as paper-based questionnaires and 
based on preceding qualitative interviews with care 
providers involved in the VESPEERA programme [29]. 
They included statements on the working mechanism 
of the programme, acceptance of the individual 
intervention components, various contextual factors, 
perceived outcomes, attractiveness and acceptance of 
the intervention and sociodemographic information. 
Five-point Likert scales were used to indicate whether 
agreement by the participants with the statements was 
‘not at all true’ up to ‘very true’.

Data analysis
The endpoints were analysed using difference-in-
difference models [31]. The change of the primary 
outcome (six months before vs. three months after the 
intervention) of the intervention group was compared 
to the change in the control group, which was built 
from claims data using propensity score matching. As 
the outcomes are binary and data has a hierarchical 
structure, random and fixed effects were considered 
resulting in a mixed logistic regression model. As a 
sensitivity analysis, the primary endpoint was evaluated 
using interrupted time series models that take time 
trends into account [32]. Furthermore, several subgroups 
were analysed in order to identify populations with high 
or low effectiveness of the intervention conducting the 
primary analyses in those groups. 

A fidelity score was created using the respondents’ 
replies to whether they have used each of the intervention 
component at least once or are familiar with its content 
(the latter applies to brochures that are handed out to 
patients). The maximum number of components to be 
used was set to 1 (=100%), the result is a score between 
0 and 1 indicating the degree of fidelity. 
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Ethical considerations
The effectiveness evaluation was registered 
(DRKS00014294 on DRKS/Universal Trial Number 
(UTN): U1111-1210-9657) and approved by the ethics 
committee of the Medical Faculty Heidelberg prior to 
the start of the study (S-071/2018), as well as the ethics 
committee of the State Chamber of Physicians of Baden-
Württemberg (B-F-2018-023). The process evaluation 
was registered (DRKS00015183 on DRKS / Universal Trial 
Number (UTN: U1111-1218-0992) and approved by the 
ethics committee of the Medical Faculty Heidelberg prior 
to the start of the study (S-352/2018). Data linkage for 
the data set for the effectiveness evaluation was carried 
out by an independent institute using pseudonymised 
patient IDs. After data linkage and before the transfer to 
the evaluating institution, IDs were pseudonymised once 
again. All patients and care providers participating in the 
study gave their informed written consent.

Methodological remarks
The TIDieR checklist was used for the description of the 
intervention [33]. There is one deviation to the methods 
of the effectiveness evaluation as published in the study 
protocol. Originally, for the primary analysis, study arm 
1 (patients with a planned admission in a participating 
hospital) was to be compared to the control group. 
However, no patient received in-hospital interventions, 
which renders study arm 2 (patients with a planned 
admission in a non-participating hospital) obsolete. 
Furthermore, the overall sample size was much lower 
than expected. Consequently, we decided to combine 
all study arms for the analysis of the intervention vs. the 
control group to increase the chance of detecting the 
underlying effect of the intervention. 

Detailed information on the methods of the 
effectiveness and the process evaluation can be found in 
the respective study protocols [30, 34]. 

RESULTS

Results of the effectiveness evaluation
During the intervention phase, 371 patients who fulfilled 
the inclusion criteria were admitted in 986 hospital 
admission cases. In total, 742 patients with 1,971 cases 
were considered in the analysis.

In total, the patients were between 18 and 99 years 
and on average 70 years (standard deviation (SD) 16) 
old. Male and female gender was equally represented. 
Patients in the intervention group were admitted on 
average 2.7 times (SD 2.3). The average length of stay 
was 7.4 days (SD 9.1) with a range of 0 to 69 days in the 
intervention group and 0 to 135 days in the control group. 
Using the classification of Huang et al. [35], patients had 
moderate comorbidity. The top five main diagnoses of 
the overall study population as well as those of patients 
with readmissions were mostly related to diseases of the 

heart and the lung. An overview of the characteristics of 
patients included in the study participants can be found 
in additional file 1. 

Regarding the primary outcome (readmissions 
within 90 days due to the same indication), the rate 
after the intervention period was almost the same in 
both groups. In the control group, the readmission rate 
increased by 3.5% from 9.5% to 13%. In the intervention 
group, a decrease by 2.5% from 15.8% to 13.3% was 
observed. Altogether, a difference of 6% regarding 
readmission rates between intervention and control 
group was thus observed. Additional file 2 provides 
an overview of the descriptive results of the primary 
and secondary outcomes. The primary analysis did 
not show a significant effect (p = 0.385), although the 
intervention patients showed a slightly better outcome 
(odds ratio (OR) = 0.662). No significance tests were 
performed for any secondary outcomes. Additional file 
3 provides an overview of the results of the statistical 
analysis. The sensitivity analysis confirmed the results 
of the primary analysis. Subgroup analyses showed 
that in most subgroups the OR was in favour of the 
intervention group. Regarding patients with severe 
comorbidity (high Charlson Comorbidity Index (CCI)), 
the likelihood for readmission was remarkably lower in 
the intervention group than in the control group (OR = 
0.113, see additional file 4).

Results of the survey with care providers
The majority of care providers who participated in the 
quantitative survey were from general practices and, on 
average, the participants had 23 years of professional 
experience. Experience with the VESPEERA programme 
differed, participants on average had taken care of 9.1 
patients (SD 21, see additional file 5).

Most of the intervention components were used 
at least once/known by about half of participants. 
Individual fidelity according to self-reports is 0.4, 
i.e. 40% on average, with quite high variation (see 
additional file 6). 

The participants are rather indecisive when asked 
to rate the benefit over the expenses to use the 
intervention components with a tendency to a positive 
balance (means between 3.2 and 3.7). Regarding the 
assessment before admission and the admission letter, 
no clear recommendation for its utilisation is given by the 
participants. An additionally conducted linear regression  
model showed that the factor ‘nstitution’ was the 
only significant influencing factor, participants from 
hospitals rated its benefit higher than participants from 
general practices. As to the working mechanism of 
these intervention components, the participants think 
that they partially contribute to obtaining relevant 
information about the patient, especially social 
information relevant for social services. The participants 
do not think that admission processes in the clinic are 
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accelerated by an admission letter. Approx. half of the 
participants believe that the benefits of the assessment/ 
the admission letter are worth the effort. The assessment 
for planning of follow-up care after discharge is 
evaluated positively by the respondents from general 
practices. They agree that it is a suitable instrument to 
plan the patient’s care after discharge in a structured 
and complete way. Despite the positive evaluation, 
the effort to conduct the assessment is seen as quite 
high compared to the benefit. Regarding the telephone 
monitoring, participants from general practices see it 
as a suitable tool to check adherence to therapy and to 
identify further needs for patients with rather complex 
health care needs. Furthermore, they think that it can 
contribute to help to avoid rehospitalizations. More than 
half of the participants believe that the benefits of the 
telephone monitoring exceeds the effort. More results on 
the working mechanism of the intervention components 
can be found in additional file 7.

Several aspects regarding contextual factors have 
been addressed in the questionnaires. Concerning 
networking aspects, most of the participants stated 
that they have been working with the care providers in 
their region for many years. However, the utilisation of 
networking opportunities as well as personal contacts 
between care providers vary greatly. In general, the 
resources available for implementing the VESPEERA 
programme and admission and discharge management 
in general is described as insufficient by the majority 
of participants. Furthermore, many participants agree 
that external requirements such as legal regulations 
concerning data protection hinder cross-sectoral care 
(see additional file 8). 

Almost half of the participants agreed that their 
awareness of the importance of cross-sectoral 
cooperation increased as a result of the VESPEERA 
programme. However, agreement with statements to 
improve cross-sectoral cooperation as a result of the 
VESPEERA programme (closer contact, new contacts, 
better provision of information and in general) are low 
(see additional file 9). On the other hand, there is a 
tendency for participants to wish for more comprehensive 
implementation of the VESPEERA programme, such as 
implementing it in all hospitals. Participants partially 
agree that the VESPEERA programme strengthens the role 
of the GP and the VERAH. Although implementation can 
be delegated to some extent, the majority of participants 
see the implementation as unwieldy (too bureaucratic, 
associated with double documentation and difficult to 
integrate into internal processes, see additional file 10).

DISCUSSION 

The aim of this study was to examine the effects of 
an admission, discharge and follow-up intervention 

consisting of several components in hospitals 
and general practices and factors determining its 
implementation. A statistically significant effect of the 
intervention on patients’ hospital readmission rates 
could not be found. However, the results of the statistical 
analysis showed trends that patients might have 
benefitted from the intervention. For most outcomes, 
the odds ratios are in favour of the intervention group. 
Intervention fidelity was low and contextual factors that 
affected the implementation of the intervention are 
available resources, external requirements such as legal 
regulations, networking between care providers and 
belief in its working mechanism.

EVALUATION OF THE EFFECTIVENESS OF THE 
VESPEERA PROGRAMME
There are various explanations for the absence of 
statistically significant effects. We can observe lower rates 
of readmission than assumed and low rates compared to 
studies looking at similar populations [15]. Furthermore, 
patients who participate in the GP-based care programme 
show lower readmission rates than patients outside of 
the programme [15] to start with, therefore, we can 
expect a potential overlay of effects of the GP-based 
care programme and the intervention. Together with 
an overall small sample size and a heterogeneous and 
overall low intervention fidelity, this is the most probable 
explanation for the absence of effects. The low sample 
size also required adjustments of the planned evaluation: 
as we did not achieve statistical power, we had to merge 
the different study arms into one. Therefore, and even 
though this is a common difficulty in the evaluation of 
multicomponent interventions [6], we were not able to 
detect the contribution of the intervention components 
to potential effects. The low sample size can partly be 
explained by a lower number of participating general 
practices than expected, misunderstandings regarding 
study participation (e.g. practices thought that they 
could only include patients if they were admitted to one 
of the participating hospitals, or thought that patients 
could only be included before hospital admission), pre-
selection of patients by general practices presumably 
leads to a selection bias (which we also could not control 
for by the propensity score matching) and problems 
regarding implementation. The comprehensiveness of 
the intervention components hindered patient study 
inclusion and data collection. Our evaluation benefited 
from using claims data. Even though insurance claims 
data are associated with limitations, they probably 
provide valid and comprehensive data on hospital 
admissions and they do not induce attention bias (or 
Hawthorne effect) as other types of data-collection 
might. Relying on claims data allowed us to analyse 
readmissions within 90 days without a recall bias, a 
time frame not typical in evaluations of interventions to 
reduce readmissions [36].
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Nevertheless, the decrease in readmission rates in 
the intervention group and the increase in the control 
group (which corresponds to the overall trend in this 
population [15]) adds up to an effect of 6%. Compared 
to a meta-analysis on the effect of continuity of care 
interventions on readmissions between 30 and 90 days 
after discharge in elderly patients with chronic conditions 
[36], the reported risk ratio of 0.74 (95% CI, 0.65–0.84, 
p < 0.001) translates into an odds ratio of 0.82, which is 
similar to our result of an effect size of 6% with an odds 
ratio of 0.66. We therefore assume that there is an effect 
of our intervention on readmissions within 90 days after 
discharge and that we would have been able to show its 
significance within a larger study population. 

IMPLEMENTATION OF THE VESPEERA 
PROGRAMME
The process evaluation provided insights into the 
working mechanisms of the intervention components, 
acceptance of the intervention and intervention fidelity 
and offers explanations for the small sample size. It 
showed that there were context-related barriers to the 
implementation of the VESPEERA programme such as 
limited resources in the organisation (e.g. staff, working 
places) or external regulations (e.g. data protection). 
Especially, the participation rate on the side of hospitals 
was low. They were occupied with the implementation of 
the legal regulation to improve discharge management 
(Rahmenvertrag Entlassmanagement) running parallel 
in time. Consequently, the number of participating 
hospitals was lower than originally planned (we expected 
25 hospitals to participate) and those participating had 
little to no capacity to implement the intervention. The 
combination of barriers to implementation in general 
practices and hospitals resulted in the fact that no 
patient received in-hospital intervention components. 
Also, there were determinants to implementation 
that can be attributed to the programme itself. The 
programme is rated to be too elaborate and difficult 
to integrate into everyday processes. Concerning the 
assessment before admission, its benefit was rated lower 
by general practices than by hospitals. They did not have 
a direct positive benefit from it and might have seen 
their efforts wasted. Therefore, many general practices 
thus decided not to apply this intervention component 
and only include patients into the programme after 
hospital discharge. Intervention components such as 
the assessment for planning of follow-up care after 
discharge or the telephone monitoring were evaluated 
positively regarding its working mechanism, but the 
benefit is rated worth the effort by only approx. half of 
the participants. However, the effectiveness evaluation 
indicates that both the subgroup who received telephone 
monitoring (who are at high risk for readmission) and the 
subgroup without telephone monitoring (lower risk for 
readmission) profited from the intervention.

INCLUDING PRIMARY CARE IN ADMISSION 
AND DISCHARGE MANAGEMENT
Strong primary care is associated with utilisation 
of secondary care, such as hospital admission [37], 
readmission [38], admission due to ambulatory care 
sensitive conditions [39] or emergency services [40] and 
can support admission and discharge processes. Van 
Walraven et al. [41] and Leppert et al. [42] found that 
primary care follow-up after hospital discharge reduces 
risk of readmissions. Still, most interventions aiming 
at the reduction of readmissions take place before or 
after discharge [6]. Our intervention, however, covered 
the whole cross-sectoral care process beginning with 
pre-admission intervention components in general 
practice, followed by intervention components during 
the hospital stay and at hospital discharge and 
concluding in general practice. Including primary care 
into multi-component care transition-interventions thus 
represents an opportunity to contribute to the reduction 
of readmissions and further strengthen primary care 
[43–46]. This especially but not only applies to countries 
with traditionally weak primary care systems, such as 
Germany and other countries with social health insurance 
systems [47, 48].

LESSONS LEARNED

We have learned many lessons developing the VESPEERA 
programme, designing and conducting its evaluation 
and exchanging ideas and experiences within the project 
team and with all the participants from general practices 
and hospitals.

The simultaneity of implementing a new care pro
gramme and conducting a study makes acceptance more 
difficult, as time-consuming additional data collection 
and other efforts are necessary for the evaluation. 
Another consequence was that a randomised evaluation 
design deemed unfeasible. Complex interventions 
with the possibility of including patients in the study at 
different points in time face particular challenges due 
to the high workload of physicians in the reality of care. 
For future studies, we recommend to reduce the burden 
of data-collection on study participants when designing 
studies. Furthermore, we recommend planning with 
fewer study arms from the beginning. In addition, 
we recommend keeping the number of intervention 
components lower. Potential shares of the individual 
intervention components in the overall effect could then 
be determined based on subgroup analyses. Further 
comparison to non-GP-based care is recommended.

Addressing practice and policy, the following are our 
take-home messages:

•	 The VESPEERA programme hardly reached clinical 
decision makers in hospital. The parallelism of the 
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implementation of a project and the mandatory 
implementation of legal regulations aiming at 
similar outcomes has inhibited the implementation 
of VESPEERA in hospitals. Incompatibility of our 
programme with the information systems in hospitals 
further added to these barriers. Our collaboration 
with support staff in hospitals did not yield much 
impact.

•	 The focus on patients of one large health insurer 
(covering 45% of the population in that region), 
who were referred by GPs, may have been too 
narrow to be of interest to hospitals. In Germany, 
many patients enter hospital by admission of 
specialist physicians or as emergency cases, 
not as planned hospital admissions by general 
practitioners.

•	 ‘Talking to each other’ is the be-all and end-
all in cross-sectoral care. The workshops with 
the stakeholders to develop the intervention 
components and the feedback meetings have, in 
our opinion, moved a lot and increased acceptance 
for the problems and challenges of the respective 
‘other side’ - quite independently of the VESPEERA 
programme. Regional initiatives such as joint quality 
circles and regulars’ tables, as already established 
among ambulatory physicians, could help to stabilise 
communication.

•	 When co-designing care programmes with all 
relevant stakeholders, care should be taken that, 
even though efforts are made to consider the 
requirements and needs of all, the intervention 
does not become too comprehensive. Another 
possibility would be to make parts of the programme 
mandatory and others optional.

•	 Admission and discharge management should 
not be reduced to the times of admission and 
discharge. The provision of more information by GPs 
at admission, for example by means of a mandatory 
and structured admission letter, should be promoted. 
In addition, GPs should be more involved in follow-up 
care. Admission and discharge management should 
become a shared cross-sectoral task and early 
planning of hospital discharge should start at the 
time of admission.

•	 Risk assessments at discharge provided by either 
the discharging hospital or the GP providing follow-
up care, for example by means of the HOSPITAL 
score, can help identify patients at risk of unplanned 
readmission. These patients can then be closely 
monitored and taken care of, for example through 
telephone follow-up.

•	 For future studies, we recommend planning with 
fewer study arms from the beginning. If sample 
sizes are sufficiently large, the effect of intervention 
components could then be separated by conducting 
sub group analyses.

CONCLUSION

The results of our study on development, implementation 
and evaluation of an admission, discharge and follow-
up intervention emphasise the relevance of treating 
admission and discharge management as a cross-
sectoral task. Patients can possibly benefit from the 
intervention. It is of high importance to not only leave 
this responsibility to the inpatient sector but to involve 
primary care teams in both pre and post hospital care.
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