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Abstract

Background: Digital transformation offers new opportunities to improve the exchange of information between different health
care providers, including inpatient, outpatient and care facilities. Asinformation is especialy at risk of being lost when a patient
is discharged from a hospital, digital transformation offers great opportunities to improve intersectoral discharge management.
However, most strategies for improvement have focused on structures within the hospital.

Objective: Thisstudy aimsto evaluate theimplementation of adigitalized discharge management system, the project “ Optimizing
instersectoral  discharge management” (SEKMA, derived from the German Sektoriibergreifende Optimierung des
Entlassmanagements), and itsimpact on the readmission rate.

Methods: A mixed methods design was used to evaluate the implementation of a digitalized discharge management system and
its impact on the readmission rate. After the implementation, the congruence between the planned (logic model) and the actual
intervention was evaluated using a fidelity analysis. Finally, bivariate and multivariate analyses were used to evaluate the
effectiveness of the implementation on the readmission rate. For this purpose, a difference-in-difference approach was adopted
based on routine data of hospital admissions between April 2019 and August 2019 and between April 2022 and August 2022.
The department of vascular surgery served as the intervention group, in which the optimized discharge management was
implemented in April 2022. The departments of internal medicine and cardiology formed the control group.

Results. Overdl, 26 interviews were conducted, and we explored 21 determinants, which can be categorized into 3 groups:
“optimization potential,” “barriers,” and “enablers.” On the basis of these results, 19 strategies were developed to address the
determinants, including alack of networking among health care providers, digital information transmission, and user-unfriendliness.
On the basis of these strategies, which were prioritized by 11 hospital physicians, a logic model was formulated. Of the 19
strategies, 7 (37%,; eg, electronic discharge letter, providing mobile devices to the hospital’s socia service, and generating
individual medication plans in the format of the national medication plan) have been implemented in SEKMA. A survey on the
fidelity of the application of theimplemented strategies showed that 3 of these strategieswere not yet widely applied. No significant
effect of SEKMA on readmissions was observed in the routine data of 14,854 hospital admissions (P=.20).

Conclusions: This study demonstrates the potential of optimizing intersectoral collaboration for patient care. Although a
significant effect of SEKMA on readmissions has not yet been observed, creating a digital ecosystem that connects different
health care providers seems to be a promising approach to ensure secure and fast networking of the sectors. The described
intersectoral optimization of discharge management provides a structured template for the implementation of a similar local
digital care networking infrastructure in other care regions in Germany and other countries with a similarly fragmented health
care system.
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Introduction

Background

Digital patient process systems offer several advantages over
analog systems. On the one hand, this can lead to more
systematic, targeted use of resources, and on the other hand,
easier communication and transmission of data can enable better
coordination of the various cooperating partners [1]. Patient
records are becoming increasingly digitalized, with some
countries being prototypesin thisarea, such asL atvia, Denmark,
and Spain [2].

In Germany, there have been several governmental attempts to
shape different elements of health care digitalization. A recent
exampleisthe Hospital Future Act (Krankenhauszukunftsgesetz)
from 2020. It was designed to support digitalization in hospitals
by promoting the technical equipment of hospitals through
state-funded investments. The investments are expected to
improve  process  organization, documentation, and
communication (internal, sectoral, and intersectoral) [3]. The
results suggest that the Hospital Future Act, together with the
COVID-19 pandemic, led to an increase in the digital maturity
of hospitals and, thus, reduced the digitalization backlog [4].
Another approach to promote hedlth care digitalization is the
introduction of an el ectronic health record (EHR) within asecure
telematics infrastructure. The EHR should not only simplify
rapid communication within and across different health care
institutions but also enable further eHealth applications, for
example, electronic prescriptions[5]. However, theintroduction
of EHRs as well as other reforms promoting health care
digitalization have been accompanied with strong resistance
underpinned by arguments of data protection and security as
well as by technical problems. Especialy in the outpatient
sector, the latter has resulted in a perceived disproportionate
administrative effort without adequate financial compensation
for the care providers such as private practices [6]. Asaresult,
Germany lags behind other industrialized countries in the
digitalization of the health care system [7,8].

An EHR could make treatment pathways more transparent and
improve communication between different health care providers,
including inpatient, outpatient and care facilities [9]. The
exchange of information is particularly susceptible if a patient
is discharged from hospital. With regard to the strongly
pronounced sectoral separation in Germany [10,11], information
loss is particularly high between inpatient and outpatient care.
Moreover, owing to the accel erated tendency toward shortening
the length of stay of patientsin the inpatient sector as a result
of the introduction of the diagnosis-related group—based
reimbursement system [12], hospitals no longer provide care
and treatment until full recovery [13]. Instead, parts of the
treatment and recovery process are moved to the posthospital
setting [14]. Similar developments have been observed after
introducing the diagnosis-related group—based reimbursement
system in other countries, for example, the United States
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[15-17]. Shortened length of stay and ineffectively designed
transitions are associated with adverse events, higher risks of
readmission, and higher costs [18-21]. Up to 1 (18%) in 5
patients are readmitted to the hospital within 30 days of
discharge [22,23]. Individualized discharge management can
reduce the number of readmissions of older patients with a
health problem [24], leading to potential cost savings for the
health care system [25]. To date, many strategies to improve
discharge management have focused on structures within the
hospital. However, to ensure a holistic and continuous treatment,
the cooperation between different health care providers from
the inpatient and outpatient sectors as well as care facilities
should also be considered.

Asthereisstill no EHR accessibleto all caregiversin Germany,
experience with digitalized health information systems has been
gathered only in model projects, which are intended to provide
insights into possible barriers and enablers for a successful
implementation [5,26-30].

Objectives
This study aims to explore the determinants of a digitalized

discharge management system, to implement such a system
within 1 area, and to evaluate itsimpact on the readmission rate.

Methods

The evaluation was done within the project “Optimizing
intersectoral discharge management” (SEKMA, derived from
the German  SektorUbergreifende  Optimierung des
Entlassmanagements).

Study Design

A mixed methods design was chosen to evaluate SEKMA.
Owing to the complexity of theintervention, the evaluation was
based on the framework of developing tailored interventions
[31]. This approach allows a detailed description and analysis
of the components of the intervention that contributed to its
effectiveness or ineffectiveness. For this purpose, thisframework
distingui shes between a devel opment and an application phase.
In the first step, barriers and enabling factors for a successful
implementation of a digitalized discharge management system
such as SEKMA were explored using qualitative research
methods, that is, interviews. Second, strategies were devel oped
for addressing these determinants. Third, these strategies were
prioritized using a (quantitative) questionnaire, and a logic
model was formulated to describe the logical linkages among
the resources and activities needed to achieve the results. After
theimplementation (application phase), the congruence between
the planned intervention (logic model) and the implemented
intervention was evaluated. In this step, the fidelity of the use
of the different strategies in the routine was examined [32].
Finaly, the effectiveness of the implementation on the
readmission rate (outcome) was eval uated based on routine data
of hospital admissions.
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Setting

Thedigitalized discharge management system wasimplemented
at a medium-sized hospital (approximately 350 beds) in the
northern German federal state Schleswig-Holstein in the
Metropolitan area of Hamburg, the second-largest city in
Germany. Before the intervention, the internal and external
exchange of information was typically performed by phone,
fax, and email. Asthe network between the various caregivers
was rather weak, communication occurred only on request, tying
up resources and causing delays in the transfer of information.

SEKMA aimed to develop and implement a digitalized,
intersectoral discharge management system that considers the
patient’s entire treatment pathway, from hospital admission to
possible admission to acarefacility, and the follow-up treatment
by general practitioners (GPs). All information relevant to
ongoing (postinpatient) treatment and care should be available
quickly and easily to al care providersinvolved. Thisincludes
providers from the inpatient and outpatient sectors as well as
care facilities. For this purpose, an ecosystem of hospital and
postinpatient care facilities has been implemented within a
digital infrastructure based on a standardized and harmonized
IT system for data exchange [33]. The workflow of the
digitalized, intersectoral discharge management can be described
asfollows:

1. The hospital coordinates and organizes follow-up care in
atimely manner based on the patient’s agreement with the
hospital’s discharge management.

2. A discharge plan for medication, follow-up care, and
rehabilitation is created and all professionalsin the hospital
areinvolved. Thisincludes admission staff, medical service,
nursing service, social service, and the patient information
system.

3. In cooperation with the nursing staff and social service, the
patient is informed and advised about care options and
structures that correspond to their illness. The contents are
prepared digitally.

4. The patient is discharged from the hospital and transitions
to outpatient, rehabilitative, or nursing care. All documents
necessary for discharge and further treatment are available
digitally and can be transmitted directly to the relevant
sectors.

5 If apatient contactsaprimary care physician for outpatient
follow-up treatment, the patient's digita discharge
documentation is aready in the system of the private
practice.

6. In case of a query or deterioration of health status, the
primary care physician can contact the hospital and
previously treating physicians directly.

7. If there is a readmission, the hospital can digitally access
documentation on posttreatment care and procedures, as
well as the medica history, at any time and continue
treatment directly. The same applies to nursing and
rehabilitation facilities.

Theinformation transfer acrossthe distinct health care provider
is organized via KIM (Kommunikation im Medizinwesen)
embedded in the telematics infrastructure. All organizations
involved in the project have a KIM connection. Using KIM,
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participants can transmit documents in a secure and encrypted
manner [34]. Overall, all communication processes have been
digitalized compared with before the intervention. Since April
2022, optimized discharge management has been implemented
in the department of vascular surgery.

Individual Interviews

Enabling factors and barriers leading toward successful digital
discharge management were identified through individual
interviews with physicians, medical assistants, social workers
and nurses at the hospital, GPs, and staff from nursing homes
and care services. This was performed using the COREQ
(Consolidated Criteria for Reporting Qualitative Research)
guidelines for qualitative studies (Multimedia Appendix 1
provides details of the COREQ guidelines [35]). Originaly, a
combination of interviewsand focus groupswas planned. Owing
to the COVID-19 pandemic, focus groups had to be abandoned.

The hospital, along with collaborating partners such as physician
networks and nursing homes, conducted participant recruitment
for interviewsthrough face-to-face interactions, telephone calls,
and emails. Previoudy developed partially standardized
interview guidelines were used and pilot tested (Multimedia
Appendix 2). The interviews were conducted by telephone by
amedical student (LP) between April 30, 2020, and October 9,
2020, at the workplace of the interviewees. A theoretical
saturation effect in the statements made during the interviews
resulted in the final number of interviewees.

Theindividual interviewswere conducted in aprotected setting
and subsequently pseudonymized, thus providing the opportunity
to explorethe personal opinionsof theintervieweesbeyond any
possible socia group pressures. The interviews were recorded
using adigital dictaphone and were transcribed orthographically.
The material was subsequently analyzed using structured content
analysis according to Mayring [36]. The development of the
categorieswasinitially based on the questions (deductive) listed
in the partially standardized interview guideline (Multimedia
Appendix 2). In addition, categories were extracted from the
text (inductive). Five personswereinvolved in the devel opment
of the category scheme (LP: medical student [femaleresearcher],
JS: GP and experienced health service researcher including
qualitative research [male researcher], CS: health economist
with some experiencein qualitative research [mal e researcher],
alegd project advisor [femal e researcher], and aphysiotherapist
[female researcher]; all of them except LP were employed at
the Ingtitute of Family Medicine at the University of Libeck at
the time of the analysis). After individual coding, a coding
scheme was discussed in aconsensus meeting. Thefinal coding
scheme was applied to the interview material.

Development and Evaluation of Strategies

Onthebasis of the described processesfor treating the patients,
the optimization potential, and the determinants from the
evaluated individual interviews as well as the workshop with
clinicians and physicians in private practice, strategies for the
implementation of optimized discharge management were
developed. These strategies were devel oped in such away that
they addressed the determinants identified and were, thus,
conducive to a successful implementation.
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During a project meeting on February 3, 2022, employees of
the Institute of Family Medicine at the University of Libeck
and the chief and senior physicians of the involved hospital
discussed these results. Subsequently, the hospital’s chief or
senior physicians were invited to evaluate each identified
strategy according to its relevance and feasibility using a 6-point
Likert scale (very high, rather high, high, rather low, low, and
very low) to avoid the central tendency bias.

The resulting list of the ranked strategies formed the logic
model. This model was finally compared with the list of
strategies implemented in the project.

Routine Data Analysis

The focus of the evaluation of the optimized discharge
management was the reduction of (unnecessary) readmissions.
With the help of the evaluation of the routine admission data
of the involved hospital, the effect of optimized discharge
management on rehospitalization was analyzed.

Routine Data and Study Design

The hospital extracted routine data from its internal patient
information system. The extracted data were provided by the
hospital in an anonymized form. For each inpatient case, the
data consisted of information on the date of admission and
discharge, the reason for admission and discharge, diagnoses
and conducted medical procedures, demographic information
of the patients, and the department or departments where the
patients had been treated.

Within the framework of alongitudinal study design, apre- and
postcomparison was performed. The intervention group was
the department of vascular surgery, in which the optimized
discharge management was implemented since April 2022. A
case was assigned to the intervention group if the patient was
admitted to or discharged from the department of vascular
surgery. The outbreak of COVID-19 during the sample period
might have affected the readmissions of the entire hospital. To
minimize the risk of bias owing to the pandemic on the
intervention effect, in addition to the pre-post comparison of
the department of vascular surgery, acontrol group comparison
was applied to enrich the empirical strategy. To ensure that the
patientsin the intervention group were as similar as possible to
thosein the control group, the departments of internal medicine
(medical clinic) and cardiology formed the control group.

Statistical Analysis

The effect of the implementation was estimated using the
difference-in-difference (DiD) approach. The sample covers
the period from 2019 to August 2022. To counteract the possible
COVID-19 pandemic bias, patients admitted between January
2020 and March 2022 were not considered in the analysis. To
avoid any seasonal influences on the results, we restricted the
preintervention period such that it covered exactly the period
after the implementation, that is, from April to August.
Therefore, the baseline period (T,) consisted of April 1, 2019,
to August 31, 2019, whereasthe intervention period (T,) started
from April 1, 2022.
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In addition to the bivariate analysis, a multivariate logistic
regression model was applied. By including control variables,
differences between patients from the intervention and control
group were minimized. In the first step, risk factors for
rehospitalization were determined by estimating separate
bivariate logistic regression models. The identified risk factors
served as control variables in the multivariate DiD regression
analysis. A P value <.05 was considered statistically significant.
Statistical analyses were performed with Stata (version 15;
StataCorp LLC).

Ethical Consider ations

The study was approved by the ethics committee of the
University of Libeck before recruitment commenced on
December 11, 2019 (approval number 19-387). This study was
conducted in accordance with the Declaration of Helsinki.

All participants provided verbal and written informed consent
for their participation in the interviews and surveys. The
participants were informed that they could withdraw their
consent at any time. No identifiable information was recorded
to ensure the confidentiality of the participants. No
compensation was paid for participation.

For the analysis of routine hospital data, only anonymized data
were transferred to the evaluating institution. Owing to the
anonymization of the data, no additional informed consent was
required to perform the routine dataanalysisin accordance with
German law, ethical standards, and the Declaration of Helsinki.
No data requiring informed consent will be presented in the
routine data analysis. The ethics committee of the University
of Liibeck waived the requirement for informed consent owing
to the retrospective nature of this study.

Results

Interviews

Sample

A total of 26 interviewswere conducted. These consisted of 14
employees of the hospital (3 doctors, 4 nurses, 4 social workers,
and 3 administrative staff), 9 employees from nursing homes
or mobile nursing services, and 3 GPs. The average age of the
participants was 42.4 (SD 8.9; range 25-65) years, and the
proportion of female participants was 54% (14/26). The average
interview duration was 33 minutesand 11 seconds. An overview
of the characteristics of the interview participants is provided
in Table S1 in Multimedia Appendix 3.

Categories

A total of 21 determinants were explored with various
subcategories for the introduction of successful digitalized
discharge management. These could be dividedinto 3 categories:
“optimization potential,” “barriers,” and “enablers” The aspects
mentioned for optimizing the discharge process covered all
areas from admission to follow-up and included inter- and
intrasectoral transmission of information (Textbox 1).
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Category and subcategories
o Transmission of information
«  Preliminary discharge letter before discharge
»  Fina discharge letter at the time of discharge
« Digitd transmission (mail, chat, and video call)
«  Platform for information exchange
o  Standardized information

. Increased readiness to communicate

o Admission
« Information exchange at admission

«  Consent to discharge management

«  Preparation for discharge

«  Awareness of the existence of discharge management in the hospital

«  Timely completion of the discharge process
«  Continuous preparation for (unplanned) discharge
«  Improvement of patient communication

«  Faster approvals by health insurances

. Discharge

«  Discharge in the morning of the working day

. Material transfer, issuing of prescriptions and incapacity certificate

«  Nursing services accompany discharge from hospital

« Increasein the availability of patient transport

o Aftercare
« Visitsto general practitioner after discharge

«  More aftercare places

o Process standardization (standard operating procedure)
«  Training on discharge
« Digital checklist
«  Standardized processes

«  Clarified responsibilities

« Intersectora optimization

«  Knowledge of the performance and processes at other facilities

o  Structural
«  Evaluation of criticism or review
«  Supervision

o  Ethics committee

In the German health care system, the discharge letter is at the
center of information transmission between the inpatient and
outpatient sectors. Participants saw a need for improvement in
the early, or at least timely, delivery of this letter. In the best

https://www.jmir.org/2024/1/e47133
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To have all the information and data, everything
before the patient arrives here. That would be the
absolute dream. [...] You can just admit the person
better[...] if you just have preliminary information.
[PO3]
Digital transmission of data was also perceived as beneficial;
the participants could imagine using conventional media such
as email or video calls as well as via a platform provided
specifically for this purpose:

If you could even find some other common platform
where information can be exchanged. [PO1]

Furthermore, the potential for optimization was seen in the
standardization of the information. The information to be
communicated should be transmitted through a central entity,
and at the same time, selected contacts who can be reached on
demand and who can provide information about the patients
would be beneficial:

Yes, standard, standard, standard. So, that you try to
agree on what information | need and then it has to
appear—in a structured form, soin principle already
like my patient information. [P10]

Some participants also noted that, in principle, a greater
willingness to communicate between the individua players
would improve the transmission of information.

Participants noted that for a seamless discharge, information
about the patient should already be available at the time of
admission to the hospital:

Discharge or discharge planning and a good
discharge process starts at admission. [...] The

https://www.jmir.org/2024/1/e47133
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important thing is not to think about discharge on the
day of discharge, but already on admission. [P25]

Improved patient communication was al so considered important
by interviewees:

And that is certainly awish that | would havethat the
patientsin the hospital are also informed about what
they actually have, what has happened and what the
next steps are. [PO1]

An optimal discharge should ideally take place in the morning
on a working day, and the handing over of medication and
required materials should beregulated. Thisis considered to be
the case by nursing homes and outpatient care services as well
as by hospital staff:

From9 or 10 a.m onwards, the number of patientsin
the emergency room increases and drops again from
8 p.m onwards. And during this peak time, there are
few beds available in the hospital. Afterwards,
however, when we are closed, the hospital finally
loses cases and at night we have more free capacity
again. And that is a mismatch between demand and
capacity which can be improved. [P20]

Textbox 2 shows the barriers and enabling factors for
intersectoral collaboration inthe context of optimizing discharge
management. In addition to thetechnical aspectsand subjective
reasons, there were concerns about data protection and fear that
achange in the discharge process would require more time;

Time pressureisalways an issue, both in the hospital
and in outpatient care. We just often don’t have the
time for some processes that we would all consider
useful. [PO1]
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Textbox 2. Determinants for intersectoral cooperation.

Barriers
o  Privacy
« Datatransmission security

«  Lega uncertainties

o  Fear of contact
«  Leaving known structures and processes

«  Lack of electronic data processing experience

e Lack of time
«  Higher time consumption

o  Lack of personnel

o  Subjective reasons
. Limitation of one’'s own competence
« Unclear communication processes
«  No perceived benefit
o Low appreciation for discharge management
«  Nopriority of discharge management

o No consequences for noncompliance

o  Technica aspects
o User-unfriendly system
»  Electronic data processing errors
« Interface problems

«  Outdated technical equipment

«  Change processes
«  Lack of education or communication

«  Lack of networking among health care providers

Enablers
o  Structures
«  Clear responsihilities, instructions, contact persons, or responsibilities
«  Surveillance
« Introduction or training of new processes
« Nooverload and enough time

«  Regular exchange for networking

«  Recognizable advantage
« Timesaving
«  Workload reduction
«  Improved exchange of information

«  Feedback loops

« Introduction of change management

o Priority in the management
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«  Communicating the advantages

«  Involvement of employees

In contrast, apossible reduction in workload owing to digitalized
processes was seen as conducive:

Digitalization must not be an end in itsalf, in my
opinion, but it must really mean an advantage for the
processes, increase safety, increase communication,
but it must not be a question of just because it is
digital, that it is better in every case and is then
associated with the fact that medical or nursing
working timeislost or additionally created. [P23]

For the changeover to be successful, the communication of the
advantages associated with optimized discharge management
was emphasized above al as part of change management.
Strategies

On the basis of the surveyed processes, the optimization
potential, and the determinants from the evaluated individual

https://www.jmir.org/2024/1/e47133

interviews as well as the workshop with clinicians and
physicians in private practice, 19 strategies for the
implementation of optimized discharge management were
developed. To rank these strategies, chief physicians of the
hospital were invited to rate their relevance and feasibility.

A total of 11 physicians participated in the survey to evaluate
the strategies (Table 1). The strategies of aways sending the
dischargeletter to the GP, equipping the hospital’s social service
with mobile devices (eg, laptops and tablets), generating
individual medication plans in the format of the national
medication plan, and exclusively using the federal medication
plan received the highest ratings. In contrast, the introduction
of a chat function used exclusively by physicians for direct
exchange between hospital and office-based physiciansreceived
the lowest rating.
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Strategy Sum? mean  Relevance®, mean Feasability® mean  |mplemented intervention
(SD) (SD) (SD)

Always send the discharge letter to the GP° 111 (14 5.7(0.7) 54(038) Yes

Providing mobile devicesto the hospital’s social services 10.9 (1.5) 5.6 (0.7) 5.3(0.9) Yes

department (eg, laptop and tablet)

Generating individual medication plansin the format of  10.8 (1.3) 5.6 (0.7) 5.2(0.8) Yes

the national medication plan

Exclusive use of the national medication plan 10.6 (1.8) 55(0.7) 51(1.3) No®

Development of digital checklistsfor discharge processes 9.9 (1.6) 5.3(0.9) 46(1.3) No®

to be integrated into clinic software

Standardized consent process for discharge management 9.8 (3.1) 5.0(1.6) 48(15) Yes

at the time of admission

Sending or receiving an electronic discharge letter (eg, 9.7 (2.0) 52(1.1) 45(1.1) No®

compatible with the electronic patient record)

Always send the discharge letter to the patient asames- 9.6 (1.8) 43(1.3) 5.3(1.0) No

sage

Organization of necessary (postdischarge) follow-up 9.5(2.6) 51(1.4) 4.4 (1.4) No

treatments (eg, by amedical assistant employed at the

hospital)

Preventing multipleinformation collection through auto- 9.2 (1.8) 5.7 (0.9) 35(1.5) No®

mated exchange within the different clinic software

Conduct training for al peopleinvolved intheprocess 9.0 (2.1) 4.8(1.3) 42(1.2) No®

to raise awareness of the relevance of discharge manage-

ment

Upon discharge, informationissent to the GP about which - 9.0 (1.7) 5.2(0.6) 38(1.2) No

medications on the medication plan have changed, if any

Ensuring that patients have had at least 1 complete phys- 9.0 (2.6) 5.0(1.1) 4.0(1.7) No

ical examination before discharge

Medication plan is available to the GP on the morning of 8.9 (2.0) 5.0(0.9) 39(13) No®

the day of discharge (eg, sent electronically in advance)

Hotline used exclusively by physiciansfor direct exchange 8.8 (2.3) 5.2(0.9) 3.6 (1.6) Yes

between hospital and GPs

Reasons for medication changes in the medication plan, 8.5 (2.2) 49(1.0) 36(1.3) No

if \applicable, are communicated to the GP at discharge

Continuous digital maintenance of a potential discharge 8.1 (2.7) 43(1.3) 3.8(1.5) Yes

letter (eg, in preparation for an unplanned discharge)

Establishment of a quality circle for discharge manage- 7.9 (2.6) 4.0(15) 3914 No

ment

Introduction of a chat function used exclusively by 7.0(2.6) 3.9(15) 31(1.2) No®

physicians for direct exchange between the hospital and
GPs

@Vlean over participants (6=very high, 5=rather high, 4=high, 3=rather low, 2=low, and 1=very low).

bGp: genera practitioner.
®Not part of the intervention but planned for the future by the hospital.

Onthe basis of these ratings, the hospital staff discussed which
of these strategies were already being implemented or planned
for implementation in the near future. Of the 19 strategies, 6
(31%) were assessed as already implemented, 7 (37%) were
assessed as planned, and 6 (31%) were assessed as not feasible
to implement in the project. The 7 strategies rated highest in
the development of the logic model (planned implementation)

https://www.jmir.org/2024/1/e47133

have been implemented or will be implemented in the near
future as part of SEKMA.

To summarize, by April 2022, at the department of vascular
surgery, (1) discharge letters were continuously updated
digitally, (2) they were aways sent, (3) they were sent
electronically to the GP (viathe infrastructure of KIM), (4) the
hospital social service was equipped with mobile devices, (5)
individual medication plans were in the format of the national
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medication plan, (6) the discharge management consent process
at admission was standardized, and (7) a hotline for direct
communication between hospital physicians and primary care
physicians was implemented. The information transfer via the
discharge letter was oriented by the standard of medical
information objects (M10s) eArztbrief. The development of
this standard wasiinitiated in 2022 by the National Association
of Statutory Health Insurance Physicians and the German
Hospital Association. It defines a standard for the electronic
hospital discharge letter within the EHR ensuring the transition
of relevant information from inpatient to subsequent care in a
structured and secure manner [37]. The MIO eArztbrief was
not yet ready during the project; however, the current status of
the M1O was incorporated into the letter as much as possible.

Fidelity Analysis

After the implementation of the optimized discharge
management into the routine in the department of vascular
surgery as well as at the external partnersin April 2022, the
stakehol ders participating in the project were asked in afidelity
analysis in September 2022 to what extent the identified
strategies were implemented in practice. The survey showed
that many of these strategies were not yet widely applied.

A total of 14 individuals responded to the survey (Table S2 in
Multimedia Appendix 2). Of the 14 individuals, 11 (79%) were
employed at the hospital and 1 (7%) each at an outpatient
nursing service, nursing home, and private practice. Employees
from social services and medical assistants did not participate
in this survey. Of those surveyed, >30% (4/13) stated that they
were satisfied with the implementation of the change in
discharge management.

There are differencesin the fidelity of use among the strategies
implemented (Table S3 in Multimedia Appendix 3). Although
sending or receiving an electronic discharge letter was always
or sometimes used in their routine by only a quarter of
respondents, approximately 85% (11/13) of the respondents
indicated that medication plans from the hospital were always
in the format of the federal medication plan at discharge.

Routine Data Analysis

Readmissions

In total, 12,407 patients were admitted to the hospital as
inpatients during the study period (from April 2019 to August
2019 and from April 2022 to August 2022), corresponding to
14,854 casestreated. Theinterna medicine department (medical
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clinic) treated most of the cases (4175/14,854, 28.11%). Cases
treated in theinterventional group (vascular surgery) accounted
for 5.11% (759/14,854) of al inpatient cases. Overall, 8.73%
(994/11,386) of the patients were readmitted after 30 days. In
terms of treated cases, the readmission rate was 9.07%
(1222/13,477). The rates increased to 17.1% (1542/9016) for
patients and 18.85% (1975/10,478) for cases when considering
a longer time horizon for the readmission (90 days).
Readmission rates were generally higher in the intervention
group (80/705, 11.3%) at 30 days and 28.8% (161/560 at 90
days) than in the hospital as a whole and the control group.
Table $4 in Multimedia Appendix 3 provides the number of
admitted patients and cases treated as well as the readmissions
after 30, 60, and 90 days for the total hospital cases and the
departments involved.

Risk Factors

Risk factors for readmission were identified to take the
differences between patients from different departments into
account for the eval uation of the project’simplementation effect.

Older patients, aswell as caseswith alength of stay of >6 days,
had a significantly higher risk of readmission. Similarly,
discharge time influenced the readmission risk: patients
discharged during the night (9 PM to 5 AM) had a higher risk
of readmission. Similarly, there were significant differencesin
readmissions between caseswith different |CD-10 (International
Satistical Classification of Diseases, Tenth Revision) chapters
of principal and secondary diagnoses (Table S5 in Multimedia
Appendix 3).

I ntervention Effect

Table 2 shows the implementation effects on the readmission
rate after 30, 60, and 90 days (DiD) of the bivariate analysis.
In theintervention group, the 30-day readmission rate increased
by 2.33 percentage points from 10.4% (45/431) to 12.8%
(35/274) after SEKMA was implemented. For the 60- and
90-day readmission rate, theincrease was even higher (60 days:
2.25 and 90 days: 3.94). These increases have been smaller in
the control group. Therefore, a reduction effect of the
intervention on the readmission rate (ie, a negative DiD
estimate) cannot be observed. Concentrating the analysis on
patients aged =65 years revealed similar results (Table S6 in
Multimedia Appendix 3). As a robustness check, the
preintervention period was extended to include admissions
between 2011 and 2019. These results confirm the previous
findings.
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Table 2. Bivariate analysis of the intervention effect®
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Intervention group: department of

Control group: departments of internal b pP egtimator: A P

vascular surgery medicine and cardiology value)

Readmission 30 days: Tq until August 3, 2022

Basdline (To)°, VN (%) 45/431 (10.4) 354/3206 (11.04) N/AC

Intervention (T7)8 VN (%) 35/274 (12.8) 245/2344 (10.45) N/A

Difference Tg and T1(P value) 2.33(.35) -0.59 (.48) 2.92(.27)
Readmission 60 days: Tq until July 4, 2022

Basdline (To)C, N (%) 97/431 (22.5) 549/3206 (17.12) N/A

Intervention (T7) /N (%) 51/206 (24.8) 302/1761 (17.15) N/A

Difference Tg and T (P value) 2.25 (53) 0.03(.98) 2.23 (.56)
Readmission 90 days: T until June 4, 2022

Basdline (To)C, VN (%) 120/431 (27.9) 707/3206 (22.05) N/A

Intervention (T7), /N (%) 41/129 (31.8) 257/1186 (21.67) N/A

Difference Tg and Ty (P value) 3.94 (.40) -0.38(.78) 4.32(.37)

@0nly admissions between April 2019 and August 2019 and between April 2022 and August 2022 were considered.
bDiD: difference-in-di fference, A: Difference between the readmission rates of the intervention and the control group at Tg and T+, respectively.

CIntervention period (T4): from April 1, 2022.

dN/A: not applicable.
Baseline period (Tg): April 1, 2019, to August 31, 2019.

The results of the multivariate logistic regression model (Table
3) confirm the results of the bivariate analysis that there were
higher readmission ratesin the intervention group and that there
was no significant effect of the optimized discharge management
on readmissions in the available data. This result was also
confirmed for patients aged >65 years (Table S7 in Multimedia
Appendix 3). Furthermore, the insignificance of the effect of
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the implementation of SEKMA on readmission rates was also
confirmed in apre-post comparison estimated by amultivariate
logistic regression based on vascular surgery cases only (Table
S8 in Multimedia Appendix 3). Finaly, the estimated effects
remained very similar if the preintervention period began in
2011 and ended at the end of 2019.
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Table 3. Multivariate logistic regression®.
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Variable? Readmissions after

30days: T1° until August 3, 2022

60 days: T, until July 4, 2022 90 days: T1 until June 4, 2022

DiDY effect, odds ratio (95% ClI) 1.39(0.84-2.31)

Intervention period, odds ratio (95% Cl) 0.96 (0.81-1.15)
I ntervention group, odds ratio (95% CI) 0.90 (0.63-1.29)

Social demographics, oddsratio (95% CI)

Female 0.93 (0.79-1.09)

Aged >65 years 1.44 (1.17-1.76)
Length of stay (reference: <3 days) , oddsratio (95% CI)

35 1.51 (1.16-1.95)

6-9 2.12 (1.63-2.76)

>10 2.49 (1.88-3.29)

Transfer within the hospital, oddsratio (95% CI )

0.96 (0.1-1.18)

0.50 (0.31-0.82)
Dischargetime (reference: 6 AM to 12 AM), oddsratio (95% CI )

Transfer between departments

Intensive care

1PMto5PM 1.17 (0.99-1.39)

6 PM to 8 PM 1.13(0.84-1.51)

9PM to 5 AM 0.44 (0.22-0.88)
Observations, N 6224

1.16 (0.76-1.77)

1.03(0.88-1.21)
1.32(1.01-1.73)

0.91 (0.79-1.05)
1.41 (1.19-1.67)

1.45 (1.17-1.80)
2.14 (1.72-2.68)
2.23(1.76-2.82)

1.02 (0.85-1.21)
0.69 (0.47-1.00)

1.18 (1.02-1.37)
1.24 (0.96-1.6)
0.45 (0.25-0.81)
5578

1.27 (0.80-2.02)

0.99 (0.84-1.17)
1.29 (1.00-1.66)

0.90 (0.78-1.03)
1.48 (1.25-1.74)

1.45 (1.18-1.78)
2.04 (1.65-2.53)
2.25(1.79-2.83)

1.06 (0.89-1.25)
0.75 (0.53-1.08)

1.12 (0.97-1.30)
1.23 (0.96-1.57)
0.43 (0.24-0.77)
4945

@0nly admissions between April 2019 and August 2019 and between April 2022 and August 2022 were considered.
B1n addition to the variables listed here, the International Statistical Classification of Diseases, Tenth Revision chapters of the principal and secondary

diagnoses were a so included as control variables.
CIntervention period (T4): from April 1, 2022.

4DiD: difference-in-difference.

Discussion

This study aims to explore the barriers and enablers of a
digitalized discharge management system, to implement such
asystem using alogic model devel oped from these determinants,
and to evaluate its impact on the readmission rate.

Determinants and I mplementation Strategies

Theimportance of the transmission of information for improved
discharge management is also highlighted in the high rating of
the strategies regarding the discharge | etter, that is, developing
an electronic discharge letter, continuously entering information
into the letter, and always sending it to the GP. The discharge
letter isthe standard communi cation tool between inpatient and
ambulatory care and found to be a source for deficits in
information transfer [38]. In particular, delay and incompl eteness
of medication-related information endanger patients safety
[39,40], leading to an increased risk of hospital readmission
[41]. As shown for a sample of 20 Dutch hospitals, discharge
letters vary in quality depending on patient and admission
characteristics[42]. A standardized discharge letter can reduce
transcription time and improve medical communication between
physicians [43]. In addition, GPs prefer that discharge letters

https://www.jmir.org/2024/1/e47133

be written in aclear, concise, and understandable manner [44].
An electronic discharge | etter generated from acomputer-based
document not only avoids transcription errors and lacks
standardization but also ensures timely delivery [45]. In
Germany, the discharge letter played acentral rolein approaches
to creating a standard for intersectoral information exchange.
For example, the VHIitG (derived from the German “Verband
der Hersteller von IT-Lésungen im Gesundheitswesen™)
initiative “Intersectoral  Communication” developed an
implementation to facilitate the exchange of discharge letters
between sectors, which isintegrated into theexisting I T system
[46]. Another example is the recent approach by the National
Association of Statutory Health Insurance Physicians and the
German Hospital Association to create a standard for the
electronic hospital discharge letter within the EHR [37].

To improve the standardization of the transmitted medication
information, the use of the format of the nationwide medication
plan was considered an important strategy in this study. In
Germany, several projects have shown that physicians,
pharmacists, and patients realize the benefits and accept the
nationwide medication plan [47-49]. It can serve for the health
care providers as a promising tool to improve the
interdisciplinary and multiprofessional collaboration, especially
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asadigital solutionthat can realizeitsfull potential [50]. Similar
results have been reported in other countries [51,52]. In this
study, participants suggested transferring medication-related
information electronically and aways in the format of the
national medication plan. In the participating hospital, this
strategy has been implemented during the project. For older
patients in particular, shared medication records have the
potential to reduce hospital readmissions [51].

Concerns about technical and temporal integrability were
identified as an important barrier to the implementation of
optimized discharge management. This includes an expected
higher time consumption for the introduction of digitalized
processes, a general fear of contact (owing to leaving known
structures and alack of electronic data processing experience),
and further technical aspects (as a user-unfriendly system,
electronic data processing errors, and interface problems).
Similar barriers were identified in related eHealth projects
[53-57]. Although the digitalization of processeswas expected,
in general, to be associated with time advantages, many of those
involved associate the introduction with additional work effort.
To overcomethese concerns, successful implementation requires
streamlining, simplifying, and redesigning the existing health
care practices as afirst step [58]. The strategy of introducing a
physician-only hotline and a chat function for direct
communication between the hospital and GPs could be seen as
asimplification of communication instead of relying solely on
the legally required discharge letter.

Effect on Readmissions

A possible explanation for the low level of fidelity as well as
the insignificant effect of SEKMA on readmissions could be
therelatively short application period of half ayear (from April
2022 to September 2022). Complex implementations such as
those elaborated in SEKMA may require alonger time before
they are applied in daily routines. Another reason for the
insignificant effect on readmissions could be the rather good
baselinelevel of the outcomein national comparison. Although
other studies in Germany showed readmission rates, for

Strumann €t d

example, of 18.1% (30 days) to 35.4% (90 days) for older
patients (aged >65 years) [22], these rates were substantially
lower for the patients in this study, that is, 11.8% (30 days) to
23.6% (90 days).

Limitations

Our study had several limitations. First, the restrictions that
existed owing to the COVID-19 pandemic might have affected
the effectiveness of the implementation. All stakeholders
involved in SEKMA faced a high workload owing to the
pandemic as well as the requirements and measures resulting
from the pandemic. However, the study results show that even
under the special circumstances of the pandemic, it was possible
to develop and implement an intersectoral optimization of
discharge management. The infrastructure for the intersectoral
care of patients created by the project has great potential to
increase the quality of care, even if this could not yet be
demonstrated with regard to readmissions. Future research
should analyze the routine hospital data over the next 5 years.

Although the study included all relevant health care providers
and considered the entire patient care pathway, the number of
respondents from some professions may be rather small. For
example, only 3 GPswereinterviewed. However, the theoretical
saturation effect in the statements made during the interviews
suggests that this number is sufficient to identify the
optimization potential as well as determinants.

Conclusions

Creating adigital ecosystem that connects different health care
providers seems to be a promising approach to ensure secure
and fast networking of the sectors and to promote rapid
information exchange between the sectors. The described
intersectoral optimization of discharge management provides
a structured template for the implementation of a similar local
digital care networking infrastructure in other care regionsin
Germany and other countrieswith asimilarly fragmented health
care system.

Acknowledgments

This study was financially supported by the Ministry of Justice and Health (Ministerium fiir Justiz und Gesundheit),

Schleswig-Holstein. This study was conducted independently.

Data Availability

The data sets generated during and analyzed during this study are not publicly available due to the votum of the Ethics Committee

of the University of Liibeck.

Authors Contributions

CS contributed to conceptualization, formal analysis, investigation, methodol ogy, and validation; prepared the original draft; and
reviewed and edited the manuscript. LP participated in methodology, conducted and analyzed the interviews, and reviewed and
edited the draft. LW participated in conceptualizing the digital discharge system and reviewed and edited the draft. RS was
involved in conceptualization and reviewing and editing the draft. JS contributed to conceptualization, investigation, methodol ogy,
and validation and reviewed and edited the draft. All authors have read and approved the final manuscript.

Conflicts of Interest
LW was a hospital manager with a focus on digitalization at the hospital under study during the time of the project,

Sektoriibergreifende Optimierung des Entlassmanagements (SEKMA). LW isthe founder of the company Lacanja GmbH Health

https://www.jmir.org/2024/1/e47133 JMed Internet Res 2024 | vol. 26 | e47133 | p. 13

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Strumann et al

Innovation Port, Hamburg, Germany, and is a member of several committees, including the expert group of the Gematik 10OP
(Interop) Council. All other authors declare no other conflicts of interest.

Multimedia Appendix 1

COREQ (Consolidated Criteriafor Reporting Qualitative Research) checklist.
[DOCX File, 26 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Interview guide.
[DOCX File, 22 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Supplemental tables with results of supplemental analyses.
[DOCX File, 50 KB-Multimedia Appendix 3]

References

1. Imison C, Castle-Clarke S, Watson R, Edwards N. Delivering the benefits of digital health care. Nuffield Trust. 2016. URL:
https://www.nuffiel dtrust.org.uk/sites/defaul t/files/2017-01/delivering-the-benefits-of -digital -technol ogy-web-final . pdf
[accessed 2024-03-11]

2. Bonomi S. The electronic health record: a comparison of some European countries. In: Ricciardi F, Harfouche A, editors.
Information and Communication Technologiesin Organizations and Society. Cham, Switzerland. Springer; 2016.

3. Jorzig A. Digitalisierung von krankenhdusern und krankenhauszukunftsgesetz. Gynakologie. Oct 11, 2022;55:880-884.
[doi: 10.1007/s00129-022-05019-7]

4.  Burmann A, Fischer B, Brinkkotter N, Meister S. Managing directors perspectiveson digital maturity in German hospitals-a
multi-point online-based survey study. Int J Environ Res Public Health. Aug 06, 2022;19(15):9709. [FREE Full text] [doi:
10.3390/ijerph19159709] [Medline: 35955066]

5. Graf A, Fehring L, Henningsen M, Zinner M. Going digital in Germany: an exploration of physicians attitudes towards
the introduction of electronic prescriptions - a mixed methods approach. Int I Med Inform. Jun 2023;174:105063. [doi:
10.1016/j.ijmedinf.2023.105063] [Medline: 37028259]

6.  Nohl-Deryk P, Brinkmann JK, Gerlach FM, Schreydgg J, Achelrod D. [barriersto digitalisation of healthcarein Germany:
asurvey of experts]. Gesundheitswesen. Nov 2018;80(11):939-945. [doi: 10.1055/s-0043-121010] [Medline: 29301149]

7.  CaumannsJ. [For discussion: the state of digitization of the German healthcare system]. Z Evid Fortbild Qual Gesundhwes.
Jun 2019;143:22-29. [doi: 10.1016/j.zefq.2019.04.002] [Medline: 31204267]

8.  Lupiafez-VillanuevaF, Devaux A, Vaverde-Albacete J, Folkvord F, Fauli C, Altenhofer M, et a. Benchmarking deployment
of eHealth among general practitioners. Publications Office of the European Union. 2018. URL : https.//www.rand.org/
pubs/external_publications/EP67863.html [accessed 2024-03-11]

9. Medby L, Brattheim BJ, Hellesg R. Patients in transition--improving hospital-home care collaboration through electronic
messaging: providers perspectives. J Clin Nurs. Dec 2015;24(23-24):3389-3399. [doi: 10.1111/jocn.12991] [Medline:
26374139]

10. Blumel M, Spranger A, Achstetter K, Maresso A, Busse R. Germany: health system review. Health Syst Transit. Dec
2020;22(6):1-272. [FREE Full text] [Medline: 34232120]

11. Biyukdurmus T, Kopetsch T, Schmitz H, Tauchmann H. On the interdependence of ambulatory and hospital care in the
German health system. Health Econ Rev. Dec 2017;7(1):2. [FREE Full text] [doi: 10.1186/s13561-016-0132-4] [Medline:
28097610]

12.  Koné I, Maria Zimmermann B, Nordstrom K, Simone Elger B, Wangmo T. A scoping review of empirical evidence on the
impacts of the DRG introduction in Germany and Switzerland. Int JHealth Plann Manage. Jan 2019;34(1):56-70. [doi:
10.1002/hpm.2669] [Medline: 30426573]

13. von Eiff W, Schiiring S, Greitemann B, Karoff M. [REDIA--impacts of DRG introduction in the acute sector on medical
rehabilitation]. Rehabilitation (Stuttg). Aug 2011;50(4):214-221. [doi: 10.1055/s-0031-1275720] [Medline; 21800267)

14. Braun B. Auswirkungen der DRGs auf Versorgungsgualitat und Arbeitsbedingungen im Krankenhaus. In: Manzei A,
Schmiede R, editors. 20 Jahre Wettbewerb im Gesundheitswesen. Wiesbaden, Germany. Springer V'S, 2014.

15. Sager MA, Easterling DV, Kindig DA, Anderson OW. Changesin the location of death after passage of medicare's
prospective payment system. A national study. N Engl JMed. Feb 16, 1989;320(7):433-439. [doi:
10.1056/NEJM 198902163200705] [Medline: 2643774]

16. Rogers WH, Draper D, Kahn KL. Quality of care before and after implementation of the DRG-based prospective payment
system: asummary of effects. JAMA. Oct 17, 1990;264(15):1989-1994. [doi: 10.1001/jama.1990.03450150089037]

https://www.jmir.org/2024/1/e47133 JMed Internet Res 2024 | vol. 26 | e47133 | p. 14
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=jmir_v26i1e47133_app1.docx&filename=d0c34f54af9e5f6bd12106c9a017181f.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e47133_app1.docx&filename=d0c34f54af9e5f6bd12106c9a017181f.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e47133_app2.docx&filename=94b2d7d5c7411b0242b0fdd10ef0ded1.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e47133_app2.docx&filename=94b2d7d5c7411b0242b0fdd10ef0ded1.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e47133_app3.docx&filename=a2f8d21d9f0e8b7f0e8ba35f2ebcf587.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e47133_app3.docx&filename=a2f8d21d9f0e8b7f0e8ba35f2ebcf587.docx
https://www.nuffieldtrust.org.uk/sites/default/files/2017-01/delivering-the-benefits-of-digital-technology-web-final.pdf
http://dx.doi.org/10.1007/s00129-022-05019-z
https://www.mdpi.com/resolver?pii=ijerph19159709
http://dx.doi.org/10.3390/ijerph19159709
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35955066&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2023.105063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37028259&dopt=Abstract
http://dx.doi.org/10.1055/s-0043-121010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29301149&dopt=Abstract
http://dx.doi.org/10.1016/j.zefq.2019.04.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31204267&dopt=Abstract
https://www.rand.org/pubs/external_publications/EP67863.html
https://www.rand.org/pubs/external_publications/EP67863.html
http://dx.doi.org/10.1111/jocn.12991
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26374139&dopt=Abstract
https://apps.who.int/iris/bitstream/handle/10665/341674/HiT-22-6-2020-eng.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34232120&dopt=Abstract
https://europepmc.org/abstract/MED/28097610
http://dx.doi.org/10.1186/s13561-016-0132-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28097610&dopt=Abstract
http://dx.doi.org/10.1002/hpm.2669
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30426573&dopt=Abstract
http://dx.doi.org/10.1055/s-0031-1275720
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21800267&dopt=Abstract
http://dx.doi.org/10.1056/NEJM198902163200705
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2643774&dopt=Abstract
http://dx.doi.org/10.1001/jama.1990.03450150089037
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Strumann et al

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

Kosecoff J, Kahn KL, Rogers WH. Prospective payment system and impairment at discharge: the “quicker-and-sicker' story
revisited. JAMA. Oct 17, 1990;264(15):1980-1983. [doi: 10.1001/jama.1990.03450150080035]

Freund T, Mahler C, Erler A, Gensichen J, Ose D, Szecsenyi J, et a. Identification of patients likely to benefit from care
management programs. Am JManag Care. May 2011;17(5):345-352. [FREE Full text] [Medline: 21718082]

Shulan M, Gao K, Moore CD. Predicting 30-day all-cause hospital readmissions. Health Care Manag Sci. Jun
2013;16(2):167-175. [doi: 10.1007/s10729-013-9220-8] [Medline: 23355120]

Forster AJ, Murff HJ, Peterson JF, Gandhi TK, Bates DW. Adverse drug events occurring following hospital discharge. J
Gen Intern Med. Apr 2005;20(4):317-323. [FREE Full text] [doi: 10.1111/j.1525-1497.2005.30390.x] [Medline: 15857487]
Solet DJ, Norvell IM, Rutan GH, Frankel RM. Lost in translation: challenges and opportunities in physician-to-physician
communication during patient handoffs. Acad Med. Dec 2005;80(12):1094-1099. [doi: 10.1097/00001888-200512000-00005]
[Medline: 16306279]

Ruff C, Gerharz A, Groll A, Stoll F, Wirbka L, Haefeli WE, et al. Disease-dependent variationsin the timing and causes
of readmissionsin Germany: a claims data analysis for six different conditions. PLoS One. Apr 26, 2021;16(4):€0250298.
[EREE Full text] [doi: 10.1371/journal.pone.0250298] [Medline: 33901203]

Zabawa C, Cottenet J, Zeller M, Mercier G, Rodwin VG, Cottin Y, et a. Thirty-day rehospitalizations among elderly
patients with acute myocardial infarction: impact of postdischarge ambulatory care. Medicine (Baltimore). Jun
2018;97(24):€11085. [FREE Full text] [doi: 10.1097/M D.0000000000011085] [Medline: 29901621]

Gongalves-Bradley DC, Lannin NA, Clemson L, Cameron 1D, Shepperd S. Discharge planning from hospital. Cochrane
Database Syst Rev. Feb 24, 2022;2(2):CD000313. [FREE Full text] [doi: 10.1002/14651858.CD000313.pub6] [Medline:
35199849]

Kripalani S, Chen G, CiampaP, Theobald C, Cao A, McBrideM, et a. A transition care coordinator model reduces hospital
readmissionsand costs. Contemp Clin Trials. Jun 2019;81:55-61. [ FREE Full text] [doi: 10.1016/].cct.2019.04.014] [Medline:
31029692]

Schénemann-Gieck P, Evers A. Klinikentlassungen alterer Patienten mit sozialem Interventionsbedarf: Mdglichkeiten und
Grenzen Kommunalen Handelns am Beispiel des Wiesbadener Gesundheitsnetzes "GeReNet.Wi". Pflege & Gesellschaft.
2018. URL: https://tinyurl.com/yc56yfr2 [accessed 2024-03-11]

Held LA, Wewetzer L, Steinhduser J. Determinants of the implementation of an artificial intelligence-supported device for
the screening of diabetic retinopathy in primary care - a qualitative study. Health Informatics J.
2022;28(3):14604582221112816. [FREE Full text] [doi: 10.1177/14604582221112816] [Medline: 35921547]

Diinnebeil S, Sunyaev A, Blohm |, Leimeister M, Krcmar H. Determinants of physicians technology acceptance for
e-health in ambulatory care. Int JMed Inform. Nov 2012;81(11):746-760. [doi: 10.1016/j.ijmedinf.2012.02.002] [Medline:
22397989]

Hennemann S, Beutel ME, Zwerenz R. Drivers and barriers to acceptance of web-based aftercare of patients in inpatient
routine care: a cross-sectional survey. JMed Internet Res. Dec 23, 2016;18(12):e337. [FREE Full text] [doi:
10.2196/jmir.6003] [Medline: 28011445]

Poss-Doering R, Kunz A, Pohlmann S, Hofmann H, Kiel M, Winkler EC, et al. Utilizing a prototype patient-controlled
electronic health record in Germany: qualitative analysis of user-reported perceptions and perspectives. IMIR Form Res.
Aug 03, 2018;2(2):€10411. [FREE Full text] [doi: 10.2196/10411] [Medline: 30684411]

Jager C, Szecsenyi J, Freund T, Reichel JK, Kuhlmey C, Wensing M, et al. [Devel oping atailored intervention: implementing
recommendations for polypharmacy in multimorbid patients (PomP)]. Z Evid Fortbild Qual Gesundhwes.
2014;108(5-6):270-277. [doi: 10.1016/j.zefq.2013.08.014] [Medline: 25066345]

Carroll C, Patterson M, Wood S, Booth A, Rick J, Balain S. A conceptual framework for implementation fidelity. Implement
Sci. Nov 30, 2007;2:40. [FREE Full text] [doi: 10.1186/1748-5908-2-40] [Medline: 18053122]

Sektoriibergreifende optimierung des entlassmanagements. SEKMA. URL: https.//www.sekma.de/ [accessed 2023-02-07]
KIM - Der standard fiir sicheren E-Mail und datenaustausch im gesundheitswesen. Gematik. URL : https://fachportal.
gematik.de/fileadmin/Fachportal/Veranstaltungen/gematik_KIM_DMEA_2021.pdf [accessed 2023-11-01]

Tong A, Sainsbury P, Craig J. Consolidated criteriafor reporting qualitative research (COREQ): a 32-item checklist for
interviews and focus groups. Int J Qual Health Care. Dec 2007;19(6):349-357. [doi: 10.1093/intghc/mzm042] [Medline:
17872937]

Mayring P. Qualitative inhaltsanalyse. In: Mey G, Mruck K, editors. Handbuch Qualitative Forschung in der Psychologie.
Wiesbaden, Germany. V'S Verlag fiir Sozialwissenschaften; 2010.

Informationsobjekt "Krankenhaus-Entlassbrief": letter of intent bekréftigt zusammenarbeit zwischen KBV und DKG.
Deutsche Krankenhausgesellschaft. Apr 15, 2021. URL: https://www.dkgev.de/dka/presse/details/
gemeinsame-pressemitteilung/ [accessed 2023-10-30]

Kripalani S, LeFevre F, Phillips CO, Williams MV, Basaviah P, Baker DW. Deficits in communication and information
transfer between hospital-based and primary care physicians: implications for patient safety and continuity of care. JAMA.
Feb 28, 2007;297(8):831-841. [doi: 10.1001/jama.297.8.831] [Medline: 17327525]

https://www.jmir.org/2024/1/e47133 JMed Internet Res 2024 | vol. 26 | e47133 | p. 15

(page number not for citation purposes)


http://dx.doi.org/10.1001/jama.1990.03450150080035
https://www.ajmc.com/pubMed.php?pii=49471
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21718082&dopt=Abstract
http://dx.doi.org/10.1007/s10729-013-9220-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23355120&dopt=Abstract
https://europepmc.org/abstract/MED/15857487
http://dx.doi.org/10.1111/j.1525-1497.2005.30390.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15857487&dopt=Abstract
http://dx.doi.org/10.1097/00001888-200512000-00005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16306279&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0250298
http://dx.doi.org/10.1371/journal.pone.0250298
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33901203&dopt=Abstract
https://europepmc.org/abstract/MED/29901621
http://dx.doi.org/10.1097/MD.0000000000011085
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29901621&dopt=Abstract
https://europepmc.org/abstract/MED/35199849
http://dx.doi.org/10.1002/14651858.CD000313.pub6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35199849&dopt=Abstract
https://europepmc.org/abstract/MED/31029692
http://dx.doi.org/10.1016/j.cct.2019.04.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31029692&dopt=Abstract
https://tinyurl.com/yc56yfr2
https://journals.sagepub.com/doi/10.1177/14604582221112816?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/14604582221112816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35921547&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2012.02.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22397989&dopt=Abstract
https://www.jmir.org/2016/12/e337/
http://dx.doi.org/10.2196/jmir.6003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28011445&dopt=Abstract
https://formative.jmir.org/2018/2/e10411/
http://dx.doi.org/10.2196/10411
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30684411&dopt=Abstract
http://dx.doi.org/10.1016/j.zefq.2013.08.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25066345&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-2-40
http://dx.doi.org/10.1186/1748-5908-2-40
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18053122&dopt=Abstract
https://www.sekma.de/
https://fachportal.gematik.de/fileadmin/Fachportal/Veranstaltungen/gematik_KIM_DMEA_2021.pdf
https://fachportal.gematik.de/fileadmin/Fachportal/Veranstaltungen/gematik_KIM_DMEA_2021.pdf
http://dx.doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17872937&dopt=Abstract
https://www.dkgev.de/dkg/presse/details/gemeinsame-pressemitteilung/
https://www.dkgev.de/dkg/presse/details/gemeinsame-pressemitteilung/
http://dx.doi.org/10.1001/jama.297.8.831
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17327525&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Strumann et al

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

Freyer J, Kasprick L, Sultzer R, Schiek S, Bertsche T. A dual intervention in geriatric patients to prevent drug-related
problems and improve discharge management. Int J Clin Pharm. Oct 2018;40(5):1189-1198. [doi:
10.1007/s11096-018-0643-7] [Medline: 30051223]

Schwarz CM, Hoffmann M, Schwarz P, Kamolz LB, Brunner G, Sendlhofer G. A systematic literature review and narrative
synthesis on the risks of medical discharge letters for patients' safety. BMC Health Serv Res. Mar 12, 2019;19(1):158.
[FREE Full text] [doi: 10.1186/s12913-019-3989-1] [Medline: 30866908]

Pesko MF, Gerber LM, Peng TR, PressMJ. Home health care: nurse-physician communication, patient severity, and hospital
readmission. Health Serv Res. Apr 2018;53(2):1008-1024. [FREE Full text] [doi: 10.1111/1475-6773.12667] [Medline:
28217974]

Langelaan M, Baines RJ, de Bruijne MC, Wagner C. Association of admission and patient characteristics with quality of
discharge letters: posthoc analysis of aretrospective study. BMC Health Serv Res. Mar 21, 2017;17(1):225. [FREE Full
text] [doi: 10.1186/s12913-017-2149-8] [Medline: 28327139

Doyle MA, Malcolm JC, Liu D, Maranger J, Ooi TC, Keely E. Using a structured discharge letter template to improve
communication during the transition from aspecialized outpatient diabetes clinic to aprimary care physician. Can J Diabetes.
Dec 2015;39(6):457-466. [doi: 10.1016/].jcjd.2015.06.009] [Medline: 26454683]

Weetman K, Spencer R, Dale J, Scott E, Schnurr S. What makes a " successful" or "unsuccessful” discharge |etter? Hospital
clinician and general practitioner assessments of the quality of discharge letters. BMC Health Serv Res. Apr 15,
2021;21(1):349. [FREE Full text] [doi: 10.1186/s12913-021-06345-z] [Medline: 33858383]

Schiele F, Lemesle G, Angoulvant D, Krempf M, Kownator S, Cheggour S, et a. Proposal for a standardized discharge
letter after hospital stay for acute myocardial infarction. Eur Heart J Acute Cardiovasc Care. Oct 2020;9(7):788-801. [doi:
10.1177/2048872619844444] [Medline: 30990337]

Klar R, Pelikan E. Telemedicine in Germany. In: Kramme R, Hoffmann KP, Pozos RS, editors. Springer Handbook of
Medical Technology. Berlin, Heidelberg. Springer; 2011.

Mueller MA, Opitz R, Grandt D, Lehr T. Thefederal standard medication planin practice: an observational cross-sectional
study on prevalence and quality. Res Social Adm Pharm. Oct 2020;16(10):1370-1378. [doi: 10.1016/j.sapharm.2020.01.013]
[Medline: 32061549]

Ulmer I, Mildner C, Kramer 1. PS-029 Feasibility of utilisation and patient satisfaction with a nationwide standardised
electronic medication plan. Eur JHospital Pharmacy. 2017;24:A239-A240. [doi: 10.1136/ejhpharm-2017-000640.535]
Botermann L, Krueger K, Eickhoff C, Kloft C, Schulz M. Patients handling of a standardized medication plan: apilot study
and method devel opment. Patient Prefer Adherence. Apr 22, 2016;10:621-630. [doi: 10.2147/PPA.S96431] [Medline:
27175062]

Dormann H, Maas R, Eickhoff C, Miiller U, Schulz M, Brell D, et al. [Standardized national medication plan : the pilot
projects MetropolMediplan 2016, model region Erfurt, and PRIMA]. Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz. Sep 25, 2018;61(9):1093-1102. [doi: 10.1007/s00103-018-2789-9] [Medline: 30046864]

Payen A, Godard-Sebillotte C, Sourial N, Soula J, Verloop D, Defebvre MM, et al. The impact of including a medication
review in anintegrated care pathway: apilot study. Br JClin Pharmacol. Mar 2023;89(3):1036-1045. [doi: 10.1111/bcp.15543]
[Medline: 36164674]

Bugnon B, Geissbuhler A, Bischoff T, Bonnabry P, von Plessen C. Improving primary care medication processes by using
shared electronic medication plans in Switzerland: lessons learned from a participatory action research study. IMIR Form
Res. Jan 07, 2021;5(1):€22319. [doi: 10.2196/22319] [Medline: 33410753]

Eden KB, Totten AM, Kassakian SZ, Gorman PN, McDonagh M S, Devine B, et a. Barriers and facilitators to exchanging
health information: a systematic review. Int JMed Inform. Apr 2016;88:44-51. [FREE Full text] [doi:
10.1016/j.ijmedinf.2016.01.004] [Medline: 26878761]

Pfeuffer N, Beyer A, Penndorf P, Leiz M, Radicke F, Hoffmann W, et al. Evaluation of a health information exchange
system for geriatric health carein rural areas: development and technical acceptance study. IMIR Hum Factors. Sep 15,
2022;9(3):€34568. [FREE Full text] [doi: 10.2196/34568] [Medline: 36107474]

Anderson JG. Social, ethical and legal barriers to e-health. Int JMed Inform. 2007;76(5-6):480-483. [doi:
10.1016/j.ijmedinf.2006.09.016] [Medline: 17064955]

Sligo J, Gauld R, Raberts V, VillaL. A literature review for large-scale health information system project planning,
implementation and evaluation. Int JMed Inform. Jan 2017;97:86-97. [doi: 10.1016/j.ijmedinf.2016.09.007] [Medline:
27919399

JmmaBL, Enyew DB. Barriers to the acceptance of electronic medical records from the perspective of physicians and
nurses:a scoping review. Inform Med Unlocked. 2022;31:100991. [doi: 10.1016/j.imu.2022.100991]

Pohimann S, Kunz A, Ose D, Winkler EC, Brandner A, Poss-Doering R, et al. Digitalizing health services by implementing
apersonal electronic health record in Germany: qualitative analysis of fundamental prerequisites from the perspective of
selected experts. JMed Internet Res. Jan 29, 2020;22(1):€15102. [FREE Full text] [doi: 10.2196/15102] [Medline: 32012060]

https://www.jmir.org/2024/1/e47133 JMed Internet Res 2024 | vol. 26 | e47133 | p. 16

(page number not for citation purposes)


http://dx.doi.org/10.1007/s11096-018-0643-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30051223&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-019-3989-1
http://dx.doi.org/10.1186/s12913-019-3989-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30866908&dopt=Abstract
https://europepmc.org/abstract/MED/28217974
http://dx.doi.org/10.1111/1475-6773.12667
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28217974&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-017-2149-8
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-017-2149-8
http://dx.doi.org/10.1186/s12913-017-2149-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28327139&dopt=Abstract
http://dx.doi.org/10.1016/j.jcjd.2015.06.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26454683&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-021-06345-z
http://dx.doi.org/10.1186/s12913-021-06345-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33858383&dopt=Abstract
http://dx.doi.org/10.1177/2048872619844444
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30990337&dopt=Abstract
http://dx.doi.org/10.1016/j.sapharm.2020.01.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32061549&dopt=Abstract
http://dx.doi.org/10.1136/ejhpharm-2017-000640.535
http://dx.doi.org/10.2147/PPA.S96431
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27175062&dopt=Abstract
http://dx.doi.org/10.1007/s00103-018-2789-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30046864&dopt=Abstract
http://dx.doi.org/10.1111/bcp.15543
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36164674&dopt=Abstract
http://dx.doi.org/10.2196/22319
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33410753&dopt=Abstract
https://europepmc.org/abstract/MED/26878761
http://dx.doi.org/10.1016/j.ijmedinf.2016.01.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26878761&dopt=Abstract
https://humanfactors.jmir.org/2022/3/e34568/
http://dx.doi.org/10.2196/34568
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36107474&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2006.09.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17064955&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2016.09.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27919399&dopt=Abstract
http://dx.doi.org/10.1016/j.imu.2022.100991
https://www.jmir.org/2020/1/e15102/
http://dx.doi.org/10.2196/15102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32012060&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Strumann et al

Abbreviations

COREQ: Consolidated Criteriafor Reporting Qualitative Research

DiD: difference-in-difference

EHR: electronic health record

GP: general practitioner

ICD-10: International Statistical Classification of Diseases, Tenth Revision
KIM: Kommunikation im Medizinwesen

MIO: medical information object

SEKMA: Sektoribergreifende Optimierung des Entlassmanagements

Edited by T Leung; submitted 09.03.23; peer-reviewed by P Nohl-Deryk, S Meister; comments to author 21.04.23; revised version
received 13.06.23; accepted 31.01.24; published 26.03.24

Please cite as:

Srumann C, Pfau L, Wahle L, Schreiber R, Steinhéuser J

Designing and Implementation of a Digitalized Intersectoral Discharge Management System and Its Effect on Readmissions: Mixed
Methods Approach

J Med Internet Res 2024;26:e47133

URL: https.//www.jmir.org/2024/1/e47133

doi: 10.2196/47133

PMID: 38530343

©Christoph Strumann, LisaPfau, LailaWahle, Raphael Schreiber, Jost Steinhduser. Originally published in the Journal of Medical
Internet Research (https://www.jmir.org), 26.03.2024. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in the Journal of Medical Internet Research, is properly
cited. The complete bibliographic information, alink to theoriginal publication on https://www.jmir.org/, aswell asthis copyright
and license information must be included.

https://www.jmir.org/2024/1/e47133 JMed Internet Res 2024 | vol. 26 | e47133 | p. 17
(page number not for citation purposes)

RenderX


https://www.jmir.org/2024/1/e47133
http://dx.doi.org/10.2196/47133
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38530343&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

