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| Introduction
1 Introduction

1.1 Continuity of Care’

1.1.1 Concept and definition

Continuity of care (CoC) has been described as ‘the degree to which a series of discrete healthcare
events is experienced by people as coherent and interconnected over time and consistent with their
health needs and preferences’ (World Health Organization 2018, p. 8). As to a more straight-forward
definition of this, the literature provides different approaches. These approaches have in common that
they assign different dimensions to the concept of CoC. Yet, the number of dimensions and their con-
tents as well as their distinction from other related concepts such as coordination of care, integrated
care or case management differ and have changed over time (Parkerton et al. 2004; Uijen et al. 2012b).
A common definition and also the one that will be considered in this dissertation is that by Haggerty
et al. (2003). The authors distinguish three dimensions of CoC: relational continuity, informational con-

tinuity and management continuity, which will be described in the following.

1.1.1.1 Relational continuity

Relational continuity, which is often also referred to by the term provider continuity, is defined as ‘an
ongoing therapeutic relationship with one or more providers spanning different healthcare episodes’
(Waibel et al. 2018, p. 258). It comprises two dimensions (Haggerty et al. 2003): The first dimension
refers to the matter of seeing the same provider repeatedly and is also called longitudinal continuity
(Freeman and Hjortdahl 1997). The second dimension covers the depth of the relationship between a
patient and a care provider which is built on trust, responsibility, mutual personal knowledge and a
feeling of being understood and is also referred to as interpersonal continuity (Ridd et al. 2009; Saultz
2003). The two dimensions are intertwined, as a longitudinal relationship is necessary to build a trust-

ing relationship (Saultz 2003).

Continuity of care, especially relational continuity, is considered to be an essential element of primary
care and is often used to measure the quality of primary care (Uijen et al. 2012b). As early as 1975, the

Journal of Family Practice published a series on CoC in primary care which covered the dimensions of

1 Parts of this chapter have already been published in the following publications:

Forstner, J., Bossert, J., Weis, A., Litke, N., Strassner, C., Szecsenyi, J. and Wensing, M. (2021). The role of personalised pro-
fessional relations across care sectors in achieving high continuity of care. BMC Fam Pract 22, 72, doi: 10.1186/s12875-021-
01418-8.

Forstner, J. and Arnold, C. (2023a). Continuity of care: new approaches to a classic topic of Health Services Research. In:
Foundations of Health Services Research: Principles, Methods, and Topics, eds. Wensing, M. and Ullrich, C., Springer (with
publisher).



Introduction |

CoC (Hennen 1975), implications of CoC (McWhinney 1975), measurement and evaluation of CoC
(Hansen 1975) and the implementation of CoC in a residency programme (Geyman 1975). Relational
continuity is important when covering sensitive issues or when managing complex healthcare issues,
such as chronic comorbidity. In the latter case, the responsible healthcare professional becomes a care
coordinator, who provides the patient with information and who can convey a sense of security

(Haggerty et al. 2013).

1.1.1.2 Informational continuity

Informational continuity is defined as ‘the capacity of information to travel with the patient and within
the health system’ (Gardner et al. 2014, 590 f.) and therefore relies on patient records, telecommuni-
cation, referral systems and feedback from other care providers (Gardner et al. 2014). Informational
continuity consists of two dimensions: The first one is the accumulation and collection of information
about a patient and their medical history. Usually, information is collected in paper-based or electronic
medical records and sometimes in the memory of the care provider. Medical records consist of both
historical as well as current information (Agarwal and Crooks 2008). Second, informational continuity
becomes especially relevant when patients receive care from different care providers and thus pro-
vider continuity is interrupted, such as when patients are admitted to or discharged from the hospital
(van Walraven et al. 2010b). In this case, relevant parts of the accumulated information on the patient
need to be transferred to other involved care providers, for example via doctor’s letters, lab reports
etc. At any time point when information needs to be transferred, it should be passed timely so it can
be considered in the planning of further care and thereby patient safety can be ensured (Damschroder
et al. 2009; Forster et al. 2004; Kripalani et al. 2007). Not only the availability of information but also

the quality of the information impacts patient outcomes (van Walraven et al. 2010b).

Hospital discharges are an example of critical care transitions, which are defined as ‘as the movement
of a patient from one setting of care to another’ (Agency for Healthcare Research and Quality 2018),
where insufficient information flow is a danger to patient safety and the quality of healthcare. Current
research shows that in many cases, information transfer after discharge is inadequate. For example,
only 42% of general practitioners (GPs) received a discharge letter within two weeks of discharge in a
study conducted by Bell et al. (Bell et al. 2009). Together with being sent out too late, discharge letters
or summaries are often missing relevant information (such as results of laboratory tests). Furthermore,
the majority of general practices were not noticed when patients were discharged and only very few
were actively involved in their patients’ discharge. These shortcomings occur even though there seems
to be awareness of the relevance of this information flow and mutual consent on which kind of infor-

mation should be passed. This indicates that there must be other factors that affect the quality of the
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information provided and the time point of information transfer between hospitals and general prac-

tices (Kripalani et al. 2007).

1.1.1.3 Management continuity

Haggerty et al. (2003) define management continuity as ‘a consistent and coherent approach to the
management of a health condition that is responsive to a patient’s changing needs’ (Haggerty et al.
2003, p. 1220). Management continuity becomes relevant for patients with complex healthcare needs
that require the involvement of many different care providers in fragmented healthcare systems (such
as those with a strong separation between primary and secondary care) (Wright and Mainous 2018).
Accordingly, when different care providers are involved, everyone should consider the information
they are provided with and treat the patient complementary to the treatments and care of other care
providers. Management continuity corresponds to care that patients experience as coordinated and
can only be rated by patients, as they are the only ones who experience care provided by several care
providers in different settings (Haggerty et al. 2003; O'Malley and Cunningham 2009; Waibel et al.
2012). Thus, management continuity is closely connected with care coordination. As with CoC, there
is no uniform definition of care coordination and its understanding has changed in the last decades
(Uijen et al. 2012b). Haggerty et al. (2008) define coordination as ‘the delivery of services by different
care providers in a timely and complementary manner so that care is connected and cohesive for the
patient’ (Haggerty et al. 2008, p. 118). Independent of a universally valid definition, evidence suggests
that insufficient coordination of care can lead to shortcomings in the quality of care and rising
healthcare costs (Hofmarcher et al. 2007, van Houdt et al. 2013). As healthcare systems become in-
creasingly complex and patients are treated for several (chronic) conditions at the same time, many
are being developed and implemented to achieve coordinated care (Schlette et al. 2009; Uijen et al.

2012b).

1.1.2 Impacts of continuity of care

Generally, high CoC has a positive impact on several outcomes, including patient satisfaction with
healthcare (Salisbury et al. 2009), the utilisation of health services such as emergency departments
(Huntley et al. 2014; van Walraven et al. 2010a), quality of life (Barker et al. 2017), medication adverse
events (Kripalani et al. 2007) and mortality (Pereira Gray et al. 2018). Furthermore, many authors have
conducted studies to measure the impact of CoC on hospital (re-) admission. In a study conducted in
elderly patients in primary care in England, Barker et al. (2017) observed those with higher relational
continuity to be less likely to be admitted to the hospital because of an ambulatory care sensitive con-
dition (ACSC), i.e. a hospital admission that is considered avoidable with appropriate ambulatory care

(Billings et al. 1993), such as back pain, heart failure or chronic obstructive pulmonary disease (COPD)
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(World Health Organization. Regional Office for Europe 2015). As is the case with patients with other
chronic conditions, the literature shows a high relevance of CoC in patients with COPD. High relational
continuity has a positive impact on all-cause mortality. Cho et al. found that patients with low CoC had
22 % higher mortality than patients with high CoC (Cho et al. 2015). Furthermore, high CoC is protective
against avoidable hospital admission (Kao et al. 2019; Lin et al. 2015) and hospital readmission. Swan-
son et al. (2018) found that in Germany, high CoC (as measured by three different indices) with ambu-
latory care physicians after hospital discharge reduced the risk of readmission within a year after dis-

charge.

Consequently, there is a range of strategies to enhance CoC. Typically, they are programmes that have
a care coordinating approach, thus promoting cooperation between providers and creating cohesive
healthcare (Uijen et al. 2012b). This includes implementing a person to take over the role of care co-
ordinator, strategies to improve patient self-management or general strategies to improve patient-
centred care and strategies to improve care transitions (Uijen et al. 2012b). For example, disease man-
agement programmes (DMP) are an approach to improving care coordination for patients with se-
lected chronic conditions. In Germany, they were first introduced in 2002 for type 2 diabetes and pa-
tients with breast cancer and have since been supplemented by other clinical pictures (Schlette et al.
2009). In patients with COPD, for example, participation in DMPs is recommended in care guidelines
as it can lead to reduced rates of hospital admission, readmission or length of stay as well as improved
quality of life (Bundesidrztekammer (BAK), Kassenirztliche Bundesvereinigung (KBV),
Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften 2021; Lemmens et al.
2013; Poot et al. 2021). Furthermore, integrated care programmes, managed care approaches or ac-
countable care organisations aim to coordinate healthcare across health professionals and thus over-
come fragmentation of healthcare. Typically, they are addressed at defined populations, often in the
context of chronic disease and complex care (World Health Organization. Regional Office for Europe
2016). Additionally, case managers can take over the role of care coordinators and are responsible for
identifying eligible patients, assessing their needs and linking them with care providers. Often, case
management is limited to a specific care setting. Different health professionals can take over the role
of case manager (Uijen et al. 2012b). In hospital discharge management, it is often the nurses who take

on this role, managing and coordinating follow-up care after discharge (StralRner et al. 2020).

1.1.3 Measuring continuity of care
To measure the impact of CoC on outcomes and the success of interventions that aim to improve CoC,
it is necessary to use appropriate metrics. There is a large amount of research that focuses on qualita-

tive data exploring patients’ and care providers’ experiences with CoC (Schang et al. 2013; Waibel et
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al. 2012). Relying on a qualitative approach is important for understanding the concept of CoC, but is
not suitable to measure the impact of CoC on health-related outcomes. Questionnaires, such as the
Nijmegen Continuity Questionnaire, which measures the three subscales ‘personal continuity: care
provider knows me’, ‘personal continuity: care provider shows commitment’ and ‘teams/cross-bound-
ary continuity’, can help with the quantitative measurement of patient-reported CoC (Uijen et al.

2012b), but rely on patients’ reports of healthcare events and are thus subject to recall bias.

Increasingly, measures of CoC are computed using routinely available data, such as computerised clin-
ical data and administrative patient data. Indices such as the Bice-Boxerman Continuity of Care Index,
the Herfindahl Index and the Usual Provider of Care Index measure relational continuity by calculating
patterns of healthcare utilisation and concentration of care among health providers such as the so-
called usual provider, who typically is a primary care provider (Saultz 2003). The Sequential Continuity
of Care Index (SECON) also measures relational continuity but considers whether a consultation was
with the same care provider as the previous one. It therefore also does justice to patients who are
dependent on care from different providers due to multi-morbidity (Steinwachs 1979). The SECON was
designed for measuring relational continuity but is often used as a measure of informational continuity
as well (Reid et al. 2002). The indices are commonly used but are only an approximation of the complex
and the not clearly defined concept of CoC, which should be considered in their interpretation (Pollack

et al. 2016).

1.2 Primary care

Primary care is care that is provided in the family and the community setting. In general, it is provided
by primary care physicians (such as family doctors, GPs and paediatricians) and other primary care
providers (such as nurse practitioners). The American Academy of Family Physicians defines primary
care physicians as care providers who ‘are trained for and skilled in comprehensive, first contact and
continuing care for persons with any undiagnosed sign, symptom, or health concern (the ‘undifferen-
tiated’ patient) not limited by problem origin (biological, behavioural, or social), organ system, or di-
agnosis’ (American Academy of Family Physicians 2022). Primary care is the first point of contact with
the healthcare system for patients with health problems and is responsible for taking care of acute and
chronic diseases, measures of health promotion and prevention (such as vaccinations or lifestyle con-
sultations), patient education, the documentation of a patient’s medical history and referral to sec-
ondary care such as ambulatory specialists or hospital care, if necessary. Its’ relevance has first been
stressed in the declaration of Alma-Ata in 1978 (World Health Organization 1978). According to Star-
field (1992), primary care consists of four central elements that determine the strong primary care

process (Kringos et al. 2010): accessibility, comprehensiveness, coordination of care and CoC.
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Accessibility comprises concepts such as the availability of healthcare services to patients, their geo-
graphic reachability, financial affordability as well as equality in access. Better accessibility of primary
care is associated with better quality of care, better overall population health and reduced total costs

of healthcare (Kringos et al. 2010).

Comprehensiveness covers all aspects that refer to the scope of primary care such as the range of
types of services provided or the range of health problems that are addressed and in this, amongst
others, depends on resources such as technical equipment. High comprehensiveness of primary care
is associated with better overall health, lower cost and reduced utilisation of secondary care (Kringos

et al. 2010).

Coordination of care includes features such as gatekeeping, integration with secondary care, practices
shared with others and a diverse skills mix. Gatekeeping is considered to be an essential building block
of primary care systems in the European Union and leads to the targeted utilisation of secondary care
and preventive care, thus also contributing to the appropriate use of resources (OECD 2016). A policy
review of several European countries with traditionally weaker primary care systems, such as Western
European social health insurance-based healthcare systems or those in countries that belonged to the
former Soviet Union, showed that the introduction of gatekeeping programmes led to stronger pri-
mary care (Groenewegen et al. 2013). Coordination of care is of special importance in patients with
chronic conditions and those who are affected by multi-morbidity, who have better health if living in
a country with strong coordination of care (Hansen et al. 2015). Furthermore, it is intertwined with the
other dimensions of primary care, especially CoC (Kringos et al. 2010) which can be seen as the result
of successful coordination of care. As CoC has been described in detail in chapter 1.1, it will not be

further elaborated on here.

Strengthening primary care also means strengthening the primary care workforce (Kringos et al. 2010).
Due to demographic changes, in many industrialised countries, the primary care workforce is faced
with high numbers of physicians aged 60 and older, increasing shares of women as well as changes in
worktime models with more and more physicians deciding to work part-time (Strazdins et al. 2019). At
the same time, there is an increase in patients presenting in healthcare, both in numbers and especially
in complexity, as in ageing societies, the numbers of patients with chronic disease and multi-morbidity
are increasing (Lehnert and Konig 2012). The skills mix helps to maintain the dimensions and influence
the outcomes of primary care. Integrating nurses in primary care is associated with improved access,
an increase in comprehensiveness and improved quality of care (Freund et al. 2015; Kringos et al.
2010). However, primary care is still mostly physician-based and non-medical professions are still un-

derrepresented but, depending on the country, the share of nurse practitioners, registered nurses or
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medical assistants has increased. Furthermore, there is a shift from delegation to teamwork but this is
still limited by legal frameworks and remuneration schemes, which are physician-oriented (Freund et

al. 2015).

Generally, countries with primary care-oriented healthcare systems have better population health, less
social health inequalities, reduced utilisation of unnecessary secondary care and potentially lower
healthcare costs or lower increase in healthcare spending, yet the evidence is inconclusive on the latter
(Kringos et al. 2013b; Starfield et al. 2005). Regarding the utilisation of secondary care, strong primary
care especially contributes to lower rates of hospital admission, readmission and admission for ACSC
(Sawicki et al. 2021; van Loenen et al. 2014). Rates of admissions for ACSC are thus also indicators to
measure access to and quality of primary care (OECD 2016). However, primary care is not given the
same importance in all healthcare systems and countries can be distinguished into those with strong

and those with weak primary care systems (Groenewegen et al. 2013; Kringos et al. 2013a).

1.3 Hospital discharge management?

Continuity of care gains relevance in healthcare systems that are characterised by high levels of spe-
cialisation and fragmentation between different health professionals and care organisations as well as
between the elements on the continuum of care from prevention over acute care up to long-term care
(Wright and Mainous 2018). High fragmentation of care leads to separate responsibilities and care
providers ‘focusing and acting on the parts without adequately appreciating their relation to the evolv-
ing whole’ (Stange 2009, p. 100), is associated with shortcomings in information transfer between care
providers and leads to suboptimal care, over, under and misuse of healthcare, sacrifices in the quality

of care as well as increases in healthcare costs (Frandsen et al. 2015; Kripalani et al. 2007).

Thus, care transitions such as hospital discharges are very critical moments in a patient's history that
can negatively impact healthcare (Forster et al. 2004; Kripalani et al. 2007; Moore et al. 2003), provider
satisfaction (Kripalani et al. 2007) and healthcare system efficiency (van Walraven et al. 2002). Due to

changes in reimbursement, such as the introduction of diagnosis related groups, hospital capacities

2 Parts of this chapter have already been published in the following publications:

Forstner, J., StraBner, C., Kunz, A., Uhlmann, L., Freund, T., Peters-Klimm, F., Wensing, M., Kimmel, S., El-Kurd, N., Riick, R.,
Handlos, B. and Szecsenyi, J. (2019a). Improving continuity of patient care across sectors: study protocol of a quasi-experi-
mental multi-centre study regarding an admission and discharge model in Germany (VESPEERA). BMC Health Serv Res 19,
206, doi: 10.1186/s12913-019-4022-4.

Forstner J, Bossert J, Weis A et al. (2021) The role of personalised professional relations across care sectors in achieving high
continuity of care. BMC Fam Pract 22:72. https://doi.org/10.1186/s12875-021-01418-8

Forstner, J., Pilz, M., Stralner, C., Weis, A., Litke, N., Uhlmann, L., Peters-Klimm, F., Aluttis, F., Baldauf, A., Kiel, M., Qreini,
M., Kaufmann-Kolle, P., Schubert-Haack, J., EI-Kurd, N., Tomaschko-Ubeldnder, K., Treffert, S., Rick, R., Handlos, B., Karakas,
G., Wensing, M. and Szecsenyi, J. (2023c). Hospital Admission and Discharge: Lessons Learned from a Large Programme in
Southwest Germany. International Journal of Integrated Care 23, 4, doi: 10.5334/ijic.6534.
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were reduced and the average length of stay decreased (Schelhase 2012, p. 379). At the same time, at
first, the number of cases increased and patients had increasing complexity of comorbidities
(Sachverstandigenrat zur Begutachtung der Entwicklung im Gesundheitswesen 2012). This combina-
tion of developments led to an increase in short-notice discharges, which further hinder the coordina-
tion of follow-up care and information flow (Gongalves-Bradley et al. 2016). The resulting interruptions
in CoC can affect the recovery process, harm patient safety and thus lead to adverse events, emergency
department visits, unplanned readmission and increasing care cost (Gongalves-Bradley et al. 2016;
Hesselink et al. 2012b; Sachverstandigenrat zur Begutachtung der Entwicklung im Gesundheitswesen
2012). Thus, politics and research emphasise the relevance of overcoming fragmentation of

healthcare, smoothing care transitions and improving coordination of care.

More specifically, hospital discharge management is an essential and inseparable component of
achieving optimal transitional care. Discharge management refers to having a plan for the follow-up
care of a patient before discharging them from the hospital (Gongalves-Bradley et al. 2016). There is a
multitude of studies that report the implementation of interventions to improve care transitions
around hospital discharge. Mostly, they are hospital-based and provided around or after hospital dis-
charge and implications for the design of an intervention targeting the reduction of hospital readmis-
sions can be derived (Hansen et al. 2011; Hesselink et al. 2012a; Hesselink et al. 2014; Leppin et al.
2014; Mistiaen et al. 2007; Scott 2010; StraRner et al. 2020). In general, nurse-led discharge manage-
ment showed to be effective (StralRner et al. 2020). A very common intervention, which in some studies
had a positive effect on readmissions, is post-discharge telephone follow-up, often provided by the
primary care team (Kripalani et al. 2007; Mistiaen et al. 2007; Scott 2010). Other interventions include
discharge summaries in lay language that are addressed to the patient and adjusted to their needs or
discharge templates for care providers (Garrido et al. 20; Hesselink et al. 2012a; Schlette et al. 2009;
Zentner et al. 2010). Intervention bundles consisting of several pre- and post-discharge components
showed to be more effective than single-component interventions (Kringos et al. 2013c; Kripalani et
al. 2007; Moore et al. 2003; StralRner et al. 2020; van Walraven et al. 2002). However, research showed
mixed findings, as study populations are heterogeneous, interventions vary and are described insuffi-
ciently, studies show methodological differences (such as follow-up times) and are often conducted
using an observational study design which hinders the application of meta-analyses (Forster et al.
2004; Hesselink et al. 2014; Kripalani et al. 2007; Moore et al. 2003; StraBner et al. 2020; van Walraven
et al. 2002).
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An umbrella review conducted by StraRRner et al. (2020) showed that the interventions focussed on
components that were delivered before or after discharge. Components concerning hospital admission
management were lacking in all of the studies included. The authors recommend studying those com-
ponents in future studies. This confirms the results of a systematic review concluding that high quality-
evidence on provider communication at hospital admission is scarce (Luu et al. 2016). Lee et al. (2015)
demand to “focus on providing transitional care within the entire cycle of care [...] from time of admis-

sion to final transition to the primary care setting’ (Lee et al. 2015, p. 8).

1.4 Cooperation between care providers?

As the preceding chapters have shown, primary care practitioners are not only the first point of contact
with the healthcare system and the ones who accompany patients for a long time in their care history.
They also play a major role in coordinating care amongst ambulatory care providers to avoid hospital
admissions and in providing follow-up care after hospital discharge. Yet, interventions to improve care
transitions and reduce hospital admissions are mostly addressed at hospitals (Hansen et al. 2011;
Hesselink et al. 2012b; Leppin et al. 2014; Mistiaen et al. 2007). However, there are a few studies that
involve primary care in interventions after hospital discharge. For example, in a cohort of high-risk
surgical patients, follow-up with a primary care provider within 30 days after discharge was associated
with a reduced risk of hospital readmission (Brooke et al. 2014). Balaban et al. (2008) evaluated a care
transition intervention between hospitals and primary care providers which also included follow-up by
a primary care provider. They found that patients receiving the intervention had fewer readmissions

and emergency department visits than the control group (Balaban et al. 2008).

Thus, primary care providers need to cooperate with other health professionals to coordinate care or
to provide continuing care even when provider continuity is not given. A review of theoretical frame-
works on care coordination gives an overview of the key concepts of care coordination that the many
definitions used have in common. This includes several concepts that refer to the persons involved,
their roles and the quality of their relationships. The transfer of information between those involved
was the concept that was most dominant among all frameworks included and refers to a deficit in

communication and information transfer that should be addressed to achieve coordinated care (van

3 Parts of this chapter have already been published in the following publications:

Forstner, J., Koetsenruijjter, J., Arnold, C., Laux, G. and Wensing, M. (2023b). The Influence of Provider Connectedness on
Continuity of Care and Hospital Readmissions in Patients With COPD: A Claims Data Based Social Network Study. Chronic
Obstr Pulm Dis 10, 77-88, doi: 10.15326/jcopdf.2022.0359.

Forstner, J., Pilz, M., StralRner, C., Weis, A,, Litke, N., Uhlmann, L., Peters-Klimm, F., Aluttis, F., Baldauf, A., Kiel, M., Qreini,
M., Kaufmann-Kolle, P., Schubert-Haack, J., EI-Kurd, N., Tomaschko-Ubeldnder, K., Treffert, S., Rick, R., Handlos, B., Karakas,
G., Wensing, M. and Szecsenyi, J. (2023c). Hospital Admission and Discharge: Lessons Learned from a Large Programme in
Southwest Germany. International Journal of Integrated Care 23, 4, doi: 10.5334/ijic.6534.
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Houdt et al. 2013). Additionally, studies that promote communication between primary care physi-

cians and specialists showed improved patient outcomes (Foy et al. 2010).

The relationships between care providers and their cohesiveness have also been summarised under
the term provider connectedness (Price and Lau 2013). Research shows that provider connectedness
plays an important role in knowledge transfer as being densely connected with others can facilitate
information flow (Tasselli 2014) and cooperation, as individuals easily know about others' behaviour
and cooperative behaviour is contagious among those well-connected providers (Dijkstra and van As-
sen 2013). Provider connectedness and the influence of individual providers can also ease the uptake
of innovations and the diffusion of opinions (Glegg et al. 2019). Thus, there are expectations that pro-

vider connectedness facilitates coordination of care (Bae et al. 2015; DuGoff et al. 2018).

Several studies have illustrated the relevance of provider connectedness for good cooperation, com-
munication and coordination. For example, GPs’ motives for collaboration are the development of per-
sonal relations with specialists as they make collaboration easier (Berendsen et al. 2007). In another
qualitative study, Sampson et al. (2016) found that good relations enable collaboration and direct com-
munication. Others attempted to measure communication and collaboration and their impact on
healthcare. For example, Hustoft et al. (2018) measured team communication and collaboration and
their association with patients’ CoC in a questionnaire study and showed that patients experienced
higher CoC when their treating healthcare team showed higher relationship scores. In a meta-analysis,
however, an effect of interactive communication between GPs and specialists on patient outcomes in
different patient populations was not found due to multifaceted interventions and limitations regard-

ing the methodology of the studies included (Foy et al. 2010).

Social network analysis (SNA) is another approach to measuring and analysing the impact of relational
attributes. Care providers know each other, exchange information and communicate with each other,
even though it is not necessarily expected that they do so for each of their patients (Barnett et al. 2011;
Pollack et al. 2013). The application of SNA in health services research has increased in recent years
(Cunningham et al. 2012; Stillfried et al. 2017; Valente and Pitts 2017). For instance, Mascia et al. (2015)
studied network characteristics in a network consisting of hospitals which were connected through
patient referrals and found that their network position among other hospitals had an impact on patient
readmissions. Geva et al. (2019) found that being connected with many other care providers is associ-
ated with reduced odds of 30-day readmission in patients with heart failure. In a cohort study of pa-
tients with heart failure and diabetes, network characteristics depicting care density reduced hospital

admission rates for those with the highest care density and overall healthcare cost (Pollack et al. 2013).
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Furthermore, Wyngaerden et al. (2019) found that several network characteristics impact CoC in pa-

tients with severe mental illness.

1.5 Characteristics of the German healthcare system

As the studies that are part of this dissertation were conducted in Germany, an overview of the char-
acteristics of the German healthcare system regarding primary care and care transitions between hos-

pitals and the ambulatory care sector as well as recent political developments is given.

1.5.1 Primary care in Germany

In Germany, like in other European countries with social health insurance, the role of primary care
traditionally is not as strongly developed. This mostly shows in the fact that GPs practice in solo prac-
tices, patients have freedom of choice of provider and GP-based care programmes are voluntary,
weakly incentivised and based on motivation (Groenewegen et al. 2013). Kringos et al. (2013a) assess
German primary care to be strong regarding CoC, but weak regarding coordination of care. A shift in
primary care can be observed, especially in increases in non-medical staff, but, from the outset, Ger-
many never has been and still is not a country that has a very strong focus on putting primary care at

the centre of the healthcare system (van Loenen et al. 2016).

Primary care is provided by GPs or internal specialists who mostly practice in single practices or shared
practices with one other self-employed physician. There, they are predominantly supported by medical
assistants, who are qualified through an apprenticeship for supporting practice processes and mainly
have administrational tasks, such as patient management or billing and a few simple medical tasks
such as giving injections and taking blood samples (Freund et al. 2015). Other health professionals are
not typically involved in primary care (Groenewegen et al. 2013). To strengthen primary care, Germany
introduced a strong primary care programme in 2008 (GP-based care programme, German: Hausarz-
tzentrierte Versorgung (HZV)). All health insurers have to offer the programme, but participation is
voluntary for both GPs and patients. The programme includes elements such as increased care coor-
dination by GPs, requirements and training regarding qualifications and quality of care and a standard-
ised remuneration system (Gerlach and Szecsenyi 2013). Furthermore, so-called VERAHs (care assis-
tant in general practice, German: Versorgungsassistentin in der Hausarztpraxis) are deployed in gen-
eral practices in the context of the HZV. They are medical assistants who are trained in wound man-
agement, prevention management, case management and routine home visits, to delegate physician
tasks to non-physician staff and thus relieving the workload of GPs and ensuring the provision of care
in a system that is characterised by increasing (chronic) morbidity and a shortage of physicians

(Mergenthal et al. 2016; van den Bussche 2019).
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Participation in the HZV by GPs and patients as well as deployment of VERAHSs is high in the federal
state Baden-Wuerttemberg, especially among patients insured with the Allgemeine Ortskrankenkasse
(AOK) Baden-Wuerttemberg, a large health insurer covering approx. 4.5 million people in Southern
Germany (AOK Baden-Wirttemberg 2017). In Baden-Wuerttemberg, across all health insurance com-
panies, approx. 50% of all GPs and approx. 2.5 million insured persons participate in the HzZV

(Hauséarzteverband BW 2020).

Since its’ introduction, the primary care programme in Baden-Wuerttemberg was continuously evalu-
ated considering several outcomes that indicate high-quality primary care. The analyses showed that
patients who participated in the programme had reduced rates of hospital admissions and readmis-
sions as well as admissions due to ACSC (Wensing et al. 2018). The programme also improved
healthcare concerning eleven aspects of primary care, such as rates of drugs that should be avoided
or medication costs, in patients with chronic disease (Wensing et al. 2017). In the evaluation of the
HZV in another federal state, the authors showed that participation in the programme led to better

care coordination in elderly patients with chronic multi-morbidity (Freytag et al. 2016).

1.5.2 Transitions around hospital care in Germany

The healthcare landscape in Germany is characterised by fragmentation, resulting from decentralised
governance and a strong separation between hospital inpatient care and ambulatory medical care. In
Germany, office-based ambulatory care is provided by primary care physicians and by (other) medical
specialists, e.g. cardiologists and pneumologists. GPs can refer their patients to other office-based phy-
sicians and hospitals, but patients have freedom of choice of providers and can seek advice from office-
based physicians without GP involvement (World Health Organization. Regional Office for Europe et
al. 2004). Access to hospital requires admission by an office-based physician or classification as an
emergency (Gemeinsamer Bundesausschuss 2017). GPs can take over follow-up care after specialist

referral or hospital admission, but do not necessarily see the patient again.

In Germany, 19.4 million patients had an inpatient stay in acute care in the year 2019 (Statistisches
Bundesamt 2022), a number which has increased continuously but is slowly decreasing since 2016
(Schelhase 2021, p. 408; Statistisches Bundesamt 2022). Readmission rates are typically calculated on
different patient populations, overall readmission rates are rare. The evaluation of the HZV in Baden-
Wuerttemberg revealed a readmission rate of 14.5 % within four weeks after discharge (Wensing et
al. 2018). Overcoming fragmentation of healthcare by targeted discharge management has been on
the political agenda for approx. 20 years. The Expert Standard on Discharge Management in Nursing
Care (German: Expertenstandard Entlassungsmanagement in der Pflege), which was introduced in

2004, demands an assessment at admission, discharge planning, execution of the discharge and an
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evaluation. Since 2007, when the entitlement to care management was first legally anchored with the
Act to Strengthen Competition in Statutory Health Insurance (German: Gesetz zur Stérkung des
Wettbewerbs in der Gesetzlichen Krankenversicherung), discharge management has continuously been
pushed politically. In 2012, the Act on the Improvement of Care Structures in Statutory Health Insur-
ance (German: Gesetz zur Verbesserung der Versorgungsstrukturen in der gesetzlichen Krankenversi-
cherung) increased the binding nature of providing discharge management. Eventually, the legal obli-
gation to provide hospital discharge management was introduced in 2015 with the Act to Promote
Healthcare in Statutory Health Insurance (Gesetz zur Stdrkung der Versorgung in der gesetzlichen
Krankenversicherung), which aims to improve the continuity of patients’ care when discharged from
acute hospital care to other care providers. In October 2017, the respective political guideline came
into effect, obligating hospitals to offer a structured discharge planning to all patients (RV EM, German:
Rahmenvertrag iiber ein Entlassmanagement beim Ubergang in die Versorgung nach Kranken-
hausbehandlung nach § 39 Abs. 1a 5.9 Sozialgesetzbuch V, short: Rahmenvertrag Entlassmanage-
ment). The guideline addresses no other care providers than hospitals and only demands in-hospital
measures, such as an assessment at admission, the introduction of a discharge plan and the possibility

to issue medication prescriptions or referrals to rehabilitation therapeutics.

Amongst legal regulations, the research project ‘Improving patient care across sectors: An admission
and discharge model in general practice and hospitals.” (German: Versorgungskontinuitaet sichern: Pa-
tientenorientiertes Einweisungs- und Entlassmanagement in Hausarztpraxen und Krankenhaeusern
(VESPEERA)) was planned and conducted with funding provided by the Innovation Fund at the Federal
Joint Committee. The VESPEERA programme was developed as an add-on to the HZV with the objective
of the development and implementation of cross-sectoral care pathways between general practices
and hospitals. It aimed to improve communication between care providers, close gaps in care transi-
tions, avoid underuse and misuse of care, reduce readmissions and increase the health-related com-
petence of patients through more participation and empowerment. Consequently, the VESPEERA pro-
gramme, which is described in detail in chapter 2.3, is a complex intervention which intends to have
an impact on a range of outcomes. Because of the complexity and new nature of the VESPEERA pro-
gramme, the study did not only focus on the effectiveness of the planned intervention. Additionally,
the implementation has been accompanied by a process evaluation which studies the organisational
and societal context in which the interventions were applied. The process evaluation aimed to gain
insight into the intervention fidelity, attractiveness and acceptance of the programme as well as de-
terminants influencing implementation. Determinants to implementation as well as contextual factors
were explored in interviews and questionnaires with health professionals from hospitals and general

practices who did and did not participate in the VESPEERA programme.
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The approach of the VESPEERA programme to strengthening primary care and cooperation between
primary care and other care providers including the process evaluation provides the framework for
this dissertation. An additional social network study was conducted to pick up insights from the inter-

view study.

1.6 Aim and structure of this dissertation

This dissertation aimed to provide insight into CoC between care providers at the interface between
primary care providers and other care providers. More specifically, it explored the impact of CoC as a

characteristic of strong primary care and its impact on hospital readmissions.

The following topics and research questions guided this dissertation:
I.  Current state regarding communication and information flow between primary care and hos-
pitals:
1. What is the current state of communication between hospitals and general practice and
what should it ideally be like?
2.  What are the factors that influence information flow between hospitals and general prac-

tices?

Il.  Current state of provider connectedness between primary care physicians and other ambula-
tory physicians:
1. What are the structural characteristics of shared patient-networks of ambulatory care
physicians?
2. Which network characteristics are associated with a) patients’ CoC and b) patient read-
mission?
lll. Development, implementation and evaluation of a care programme to improve communica-
tion and cooperation between general practices and hospitals:
1. What effect does a care programme implemented in hospitals and general practices
(VESPEERA) have on hospital readmissions and other outcomes?

2. What are the factors that affect the implementation of the VESPEERA care programme?

14



| Material and methods

2 Material and methods

This dissertation addresses multiple research questions concerning three overarching topics of interest

that will be answered using different approaches based on a variety of data sources.

First, the observational qualitative interview study explores the current state of communication and
information flow between hospitals and general practices and its determinants, addressing research
guestions |1 and 12. Then, in an observational design based on claims data, the current state of provider
connectedness between ambulatory physicians and its impact on CoC and hospital readmissions will
be explored (research questions II1 and 112). Then, the implementation of VESPEERA care programme
VESPEERA in general practices and hospitals is addressed. The quasi-experimental effectiveness study
addresses research question 1111 and describes the evaluation of the impact of this care programme on
hospital readmission rates. In an observational questionnaire study, the factors affecting the imple-

mentation of the care programme are explored (research question I112).

2.1 Qualitative interview study*

This study relies on qualitative interviews conducted within the VESPEERA process evaluation, which
were identified as an appropriate data source to answer the research questions /1) What is the current
state of communication between hospitals and general practice and what should it ideally be like? and

12) What are factors that influence information flow between hospitals and general practices?.

2.1.1 Study design

This part of the dissertation is a qualitative interview study exploring information flow between hospi-
tals and general practices from the perspective of care providers. The interviews were conducted in
the context of the process evaluation of the VESPEERA project. Ethical approval was obtained by the
Ethics Committee of the Medical Faculty Heidelberg (S-352/2018) for the process evaluation of the
VESPEERA study. All participants in the interview study gave their written informed consent before

study participation. Data were pseudonymised before analysis.

4 This chapter has already been published in the following publication:

Forstner, J., Bossert, J., Weis, A., Litke, N., Strassner, C., Szecsenyi, J. and Wensing, M. (2021). The role of personalised pro-
fessional relations across care sectors in achieving high continuity of care. BMC Fam Pract 22, 72, doi: 10.1186/s12875-021-
01418-8.
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2.1.2 Participants and study setting

The study population for qualitative interviews includes all groups of care providers that were involved
in the VESPEERA programme: GPs and VERAHSs, hospital management, hospital physicians and hospital
nursing staff from general practices and hospitals participating in the VESPEEERA project. Furthermore,
hospital management, hospital physicians and hospital nursing staff from hospitals not participating in
VESPEERA from outside of the VESPEERA intervention region (nine defined districts in Baden-
Wuerttemberg: Heidelberg, Rhein-Neckar, Stuttgart, Esslingen, Ludwigsburg, Boeblingen, Reutlingen,
Tuebingen, Calw) were recruited. Participants had to be either involved in VESPEERA on a management
level (for example concerning the decision process of whether to participate in the VESPEERA study
and the implementation of its intervention components) or an executing level (such as nursing staff
working on wards in departments which participated in the VESPEERA study) or be involved in and be

able to provide inside into admission and discharge management in general.

Participation in the interview study was possible when persons were professionally affiliated with one
of the named sample-groups, were 18 years of age or older, had adequate skills in reading and speaking

the German language and had the ability to give informed consent.

2.1.3 Sampling strategy

Sampling and recruitment for the interviews were pragmatic. Initial contact and invitation for partici-
pation in an interview were sent out via post directly to all GPs and VERAHs from GP practices partici-
pating in the VESPEERA study. Within the VESPEERA project, each hospital named a contact person for
any project-related communication. These contact persons were invited to participate and asked to

distribute the invitations to any eligible staff within their hospital or hospital department.

For the recruitment of staff from non-participating hospitals, a list of hospitals outside of the interven-
tion region was created through an online search. A total of n = 59 hospitals/ hospital groups was
identified and contacted via the hospital management. If several hospitals belonged to one clinic as-

sociation, only one invitation was sent out.

When interest in participation was expressed via a fax coupon, potential participants were contacted
via phone for study information. If interested, an appointment for an interview was made and study
material was sent out via post. This included a study information letter describing the aims of the study,
inclusion criteria and information on ethical and data protection considerations. Furthermore, they
were sent the informed consent sheet, a questionnaire to collect socio-demographic information and
a post-paid envelope. Participants returned the filled-in questionnaire and signed informed consent

sheet using the post-paid envelope before the interview. The inclusion of interviews for the research
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guestion of this study was ended when saturation of codes and contents in the analysis of the interview

data was reached.

2.1.4 Data sources and data collection

Qualitative interviews were conducted using a self-developed semi-structured interview guide. As the
interviews were conducted within the VESPEERA process evaluation, the interview guide was designed
with regard to the research questions of the process evaluation and not those formulated for this dis-
sertation. Topics addressed in the interview guide were possible consequences of the intervention, the
working mechanism to achieve these effects, the attractiveness of the intervention programme, as
well as contextual factors that determined the implementation of the intervention. The interview

guide was not modified during data collection.

The interviews were conducted from September 2018 through September 2019. Interviews were con-
ducted by three experienced female researchers and doctoral candidates (all around 30 years of age,
with backgrounds in health services research and implementation science, interprofessional
healthcare, speech and language therapy, social sciences and medical process management). Some of
the participants and researchers were familiar with each other through the implementation process
which could provide a source of bias and a barrier to neutrality regarding the participants’ reports of
their experiences. Thus, it was tried to have interviews conducted by researchers who have previously
had little contact with the participants. Interviews were conducted either as telephone interviews or
face-to-face interviews, according to the participants’ preferences and the best possible fit to their
schedule. All interviews were audio recorded, handwritten notes were taken during the interview by
the respective researcher. Interviews were transcribed using simplified transcription rules, thus tran-
scribed verbatim without paying attention to neither dialect/ informal language/ slang nor filler words
such as ‘um’. F4 software was used for transcription. Transcripts were not returned to participants for

comments or correction and no repeat interviews were carried out.

For the reporting in this study, quotes to underline the statements in the results were translated from
German to English with the aid of DeepL software and proofreading by a fluent English speaker, aiming
to maintain the meaning and slang. The German originals can be found in appendix | (endnotes marked

by subscript Roman small letters).

Before the interview, all participants filled-in a paper-based questionnaire on sociodemographic infor-
mation. The questionnaire included questions on the participants’ age, sex, profession, years worked
in this profession and structural characteristics of the organisation they work at (the interview guides

and questionnaires can be found in appendix Il).
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2.1.5 Analysis

Data analysis followed an inductive approach, thus no predefined theory was used. Instead, stepwise
content analysis was used to structure collected material into themes and sub-themes that related to
the study aim. First, a preliminary framework of themes was inductively developed based on a first
glimpse of the data. Then, the first cycle of deductive line-by-line coding of the interviews was con-
ducted. A further researcher not involved in data collection, who was around 30 years of age and has
a background in health services research, implementation science, interprofessional healthcare and
nursing, then selectively checked codings. Subsequently, the two researchers met and discussed codes
and themes, which resulted in an inductive refinement of themes. In the second cycle of coding, data
were deductively recoded in-depth and to the refined themes. The codes in each theme were then
analysed by summarising the themes described within the different groups of the sample and between
groups. The two authors then met to discuss the final coding of all interviews and major findings.

MAXQDA software Version 18 was used for data coding and Microsoft Excel for data analysis.

2.2 Social Network Analysis®

The interview study described under section 2.1 was used to inform and design the SNA study.

The analyses described here aim to provide insight into shared patient-networks of ambulatory care
physicians (GP and specialists) and their influence on CoC and hospital readmissions. The social net-
work analysis addresses research questions //11) What are the structural characteristics of shared pa-
tient-networks of ambulatory physicians? and 112) Which network characteristics are associated with

a) patients’ CoC and b) patient readmission?

2.2.1 Study design

An observational study, in which patients are linked to physicians, was conducted using claims data
from the AOK Baden-Wuerttemberg of the years 2016 to 2018. Ethical approval was obtained by the
ethics committee of the Medical Faculty Heidelberg for the ExKoCare-Study (5-726/2018), in which this
study was embedded. The ExKoCare-Study aimed to explore information transfer and collaboration in
ambulatory cardiac care. The study focused on networks of care providers, care coordination and the

uptake of recommended practices (Arnold et al. 2020).

5 Parts of this chapter have already been published in the following publication:

Forstner, J., Koetsenruijjter, J., Arnold, C., Laux, G. and Wensing, M. (2023b). The Influence of Provider Connectedness on
Continuity of Care and Hospital Readmissions in Patients With COPD: A Claims Data Based Social Network Study. Chronic
Obstr Pulm Dis 10, 77-88, doi: 10.15326/jcopdf.2022.0359.
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2.2.2 Data sources and data collection

Pseudonymised claims data were provided by the AOK Baden-Wuerttemberg for the years 2016 to
2018. This data set was originally provided for the evaluation of the HZV (Wensing et al. 2021) in Baden-
Wuerttemberg and its use for the analyses in this section was granted by the data owner AOK Baden-
Wuerttemberg. According to the Social Code Book X § 75, claims data can be used for research pur-
poses. Data used include information on patients, information on physicians, information on
healthcare provided by ambulatory physicians as well as information on hospital stays and hospital
diagnoses. Patients were included if they were discharged after a hospital stay in the year 2017, the
index initial hospital stay. The years 2016 and 2018 were used to check for inclusion criteria and to
calculate other measures, such as readmissions following the index stay. In general, the observational

period for the outcomes and several confounders is one year after discharge from the index stay.

All data preparation was done in dbForge Studio for MySQL and the SECON was computed using Java
SDK (x64, V.18.02). Network construction, data manipulation, data analysis and export of tables were
done using the statistics software R Version 4.1.2 (R Core Team 2010) in RStudio Version 2022.02.03.
Data manipulation for analysis in RStudio was conducted using the R package tidyverse (Wickham et

al. 2019).

2.2.3 Study sample
This study involved three populations: 1) the main study population: patients with COPD, 2) GPs treat-
ing those COPD patients and 3) other ambulatory physicians involved in healthcare for COPD patients

and their shared-patients to build patient-sharing networks.

The study population comprised all COPD patients insured with AOK Baden-Wuerttemberg who were
40 years or older (as at around this age, the respiratory function starts to decline and the risk for getting
COPD increases (Raherison and Girodet 2009) in 2017 and who had at least one overnight inpatient
hospital stay in acute care due to COPD with discharge in the year 2017. COPD diagnoses were defined
as the three-digit code J44 according to the International Statistical Classification of Diseases and Re-
lated Health Problems in the German Modification (ICD-10-GM) as the documented main discharge
diagnosis, which was considered to be valid (Bundesversicherungsamt 2014). Patients with COPD were
deemed appropriate for the conduct of this study as COPD is amongst the most relevant diseases that
pose a burden on patients, healthcare systems and society (Soriano et al. 2017). In Germany, 2.6 mil-
lion insurants of statutory health insurance were affected in 2017, the prevalence was 6.7 %. However,
prevalence varies widely in Germany with Baden-Wuerttemberg having the lowest prevalence of COPD

(Akmatov et al. 2019). Due to the burden of comorbidity and frequent exacerbations, readmission
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rates are very high in patients with COPD. Njoku et al. (2020) conducted a systematic review that in-
cludes 57 studies from 30 countries. The authors found that between 2.6 % and up to 82 % of patients
are readmitted within 30 days after discharge and even after 6 to 12 months after discharge, readmis-
sion rates are up to 47 % (Njoku et al. 2020). Furthermore, COPD is considered an ambulatory care
sensitive diagnosis; in Germany approx. 76 % of all COPD-related hospital admissions and readmissions
are considered avoidable (World Health Organization. Regional Office for Europe 2015). Thus,
healthcare in patients with COPD requires optimal coordination. Generally, patients with COPD are
taken care of by their GP who is responsible for the coordination of care, which includes documenta-
tion and initiation of participation in structured DMPs to increase patients’ self-management. Further-
more, the GP refers patients to pneumologists in case of insufficient therapeutic success despite in-
tensified treatment or after emergency care and to treat patients with severe courses of disease or
patients who require special treatments. Care coordination also includes referrals to specialists to treat
common comorbidities, such as cardiologists. Hospital admission is indicated in the case of severe exa-
cerbations, severe lung infections or if symptoms persist or worsen (Bundesarztekammer (BAK), Kas-
senarztliche Bundesvereinigung (KBV), Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen

Fachgesellschaften 2021).

Several criteria led to exclusion from the analysis. Patients for whom no readmissions could be deter-
mined due to transfer to other hospitals or hospices as well as due to death before discharge were
excluded. However, as mortality rates after discharge in patients with COPD are high, the time of death
was determined to exclude deceased patients for further analysis and overall mortality as well as the
mortality after previous readmission was determined for informative purposes, but not further con-
sidered in the analyses). Furthermore, patients for whom the SECON could not be calculated (for ex-
ample as they have not seen any GPs, cardiologists or pneumologists in the year after discharge from
the index stay) were excluded. Lastly, patients were excluded if information on their GP was missing.
This includes patients for whom the identification of a usual provider was not possible for example
when they have not seen a GP in the observation period, as well as patients whose identified usual
provider does not practice in Baden-Wuerttemberg such as patients living on the borders of Baden-
Wuerttemberg or if they were treated elsewhere in Germany. Also, patients were excluded if the net-
work characteristics of their GP could not be computed for example when their GP only shared less
than five patients with any other physician or their GP treated less than 30 patients insured with AOK
Baden-Wuerttemberg or if information on the general practices’ location in an urban/ rural was not

available.
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The study considered ambulatory GPs (all specialist groups that qualify for working as a GP) practising
in Baden-Wuerttemberg who treated at least 30 AOK-patients in 2017. The nesting of patients within
a GP required the identification of a usual provider (Eriksson and Mattsson 1983). This was defined as
the GP that was most seen in the observation period. If there was a tie, one of the physicians was

chosen randomly.

GPs, pneumologists and cardiologists were included in the construction of patient-sharing networks
as those physicians are generally involved in the care of patients with COPD (for COPD or any of the
most common comorbidities (Bundesarztekammer (BAK), Kassenarztliche Bundesvereinigung (KBV),
Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften 2021; Smith and
Wrobel 2014). They needed to practice in Baden-Wuerttemberg and treat at least 30 AOK patients in
2017. For the construction of connections between physicians, all insured persons with an outpatient
visit in the year 2017 treated by the included ambulatory physicians were considered. As communica-
tion between care providers cannot directly be depicted using claims data, connections were con-
structed by identifying shared patients, which is a ‘valid method for identifying relationships between
physicians’ (Barnett et al. 2011, 1603 f.) and approximates having a professional relationship. As a
consequence, it was assumed that care providers who share patients also communicate in some way,
even though no information on the quality and kind of communication is available. Naturally occurring
networks between ambulatory physicians were identified based on at least five shared patients in 2017
and were computed based on ambulatory consultations. A cut-off of nine shared patients indicates
having a professional relationship (Barnett et al. 2011) and was adjusted to the AOK Baden-Wuerttem-
berg covering approx. 45 % of the population in Baden-Wuerttemberg (AOK Baden-Wiirttemberg
2017). Based on these connections, an edge list containing all connections (n = 121,756) between the
physicians (n = 7,888) was created and used to build an undirected, unweighted whole network. This
network was decomposed, disconnected graphs consisting of only one edge between two nodes (n =
6) were removed and only the biggest connected graph containing 7,876 nodes was used for further
analyses. Then, ego networks were built to compute network characteristics. Ego networks consider
the individual of interest, their directly associated individuals (ego-alter connection) as well as links

between ego’s alteri (alter-alter connections) (Burt 1992).

2.2.4 Measures

In the following chapters, an overview of the measures used in the analyses will be given. First, the
outcomes and how they were operationalised for the analysis will be described. Then, the network
characteristics will be explained. Finally, further factors on a patient and GP level that are known con-

founders will be described.
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2.2.4.1 Outcomes
The outcomes of interest were CoC and readmission to the hospital. Both were determined for indi-
vidual patients concerning the first COPD-related hospital stay in acute care in 2017, which was iden-

tified as the index stay.

CoC was operationalised by using the SECON (Steinwachs 1979) which is used to calculate provider
continuity but is also often used to approximate informational continuity (Reid et al. 2002). Compared
to other indices used to measure CoC, such as the Usual Provider of Care Index (Breslau and Haug
1976) or the Bice-Boxerman-Index (Bice and Boxerman 1977), the SECON does not indicate the share
of consultations with one provider but expresses whether consecutive consultations are with the same
(assigned value 1) or another physician (assigned value 0) as the previous consultation. This way, it
considers the fact that patients with chronic comorbidity need to see physicians of different specialities
(Steinwachs 1979). The index takes values between 0 and 1, with 1 indicating perfect CoC. In the cal-
culation of the index, visits to GPs, pulmonologists and cardiologists in the year after discharge were
considered. Pneumologists were considered as patients should be referred to them in cases such as
worsening of the disease, changes in medication regimen or after emergency care
(Bundesirztekammer (BAK), Kassenarztliche Bundesvereinigung (KBV), Arbeitsgemeinschaft der
Wissenschaftlichen Medizinischen Fachgesellschaften 2021). Cardiologists were considered as pa-
tients with COPD are at an increased risk of cardiovascular events after hospital discharge (Vogelmeier
et al. 2018). Claims data do not allow for diagnosis-related differentiation of physician’s consultations,
thus all consultations with the above-mentioned physicians were considered. Only post-discharge CoC
within an observation period of one year after discharge from the index stay or until death was con-
sidered as Swanson et al. (2018) found that in Germany, pre-discharge CoC does not impact hospital

readmissions in patients with COPD.

Readmissions are based on the index stay. Different time frames are considered for readmissions to
fall in. The time frames computed are 30 days, 90 days, 6 months and 12 months (Njoku et al. 2020).
Each readmission is only considered within one of the time frames (i.e. a readmission after 23 days
matches the 30-day-time frame, but is not considered in any of the other time frames), the measure
is thus binary (readmission within the respective time frame yes/1 or no/0). Only acute care is consid-
ered and stays in psychiatric and rehabilitation institutions are not considered. Only readmissions due

to the same indication are considered, i.e. only rehabilitations with the main discharge diagnosis J44.

For the identification of all relevant hospital stays, duration had to be at least two days, marked as
acute care (versus rehabilitation) and reasons for admission were not to be a (re-) transfer from an-

other hospital. Similarly, reasons for the discharge were also considered and stays were only included
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if the discharge was an actual discharge and not, for example, a transfer to another acute inpatient
facility. The chronologically first COPD-related hospital stay in 2017 was identified as the index stay,
which was the starting point for further analyses. For the index stay, the criteria for the kind of dis-
charge were more restrictive. Via this selection, only stays were considered where patients left the
hospital alive, with no transfer to hospices (as death is foreseeable and healthcare is under other cir-
cumstances). Thus: for the index stay, the reason for the discharge was relevant, for the readmission

the reason for the admission was relevant.

2.2.4.2 Network characteristics

Several characteristics of provider connectedness were determined.

Density is measured as the proportion of existing ties between providers compared to the maximum
possible number of ties, here applied to physicians’ individual networks. The measure takes on values
between 0 and 1, with a density of 1 indicating that all possible ties do exist. In dense networks, as
density approaches one, information can be transmitted easily, while in networks with low density,
information might need to travel longer to reach its recipient. In shared-patient networks, density is

also used as an indication of the ‘cohesiveness of a network’ (Glegg et al. 2019, p. 36).

Centrality measures in SNA show the importance of a node within the graph. Degree centrality
measures this importance based on the number of links a physician holds with other providers and
thus the number of their direct connections to others, which is an indicator of connectedness. The
value takes positive integers, with a minimum of one (otherwise a physician would have no connec-
tions to others and would not be part of the network) and a maximum of 7,875 (size of the full network
minus 1). Depending on the type of tie, this node might represent a popular individual, someone who
holds much information or can connect to others easily (Freeman 1978). Translated to the context of
shared-patient networks, this means that physicians with a high degree centrality know and communi-
cate with many other physicians. Here, degree centrality within the physicians’ individual network was

computed. The value takes on positive integers.

Closeness centrality relies on the geodesic distance (the shortest path between two individuals, counts
the number of edges on this path) and refers to a physician’s sum of shortest paths to other providers
in the total network. The measure is calculated from the full network and is based on the inverse of
the average shortest path, thus higher closeness centrality indicates that a physician is in the ‘middle’
of the network. The measure takes on values between 0 and 1. Due to the large size of the overall

network, closeness centrality measures took very low values and thus were multiplied by 10,000 for

23



Material and methods |

the analyses. Generally, nodes with a high closeness centrality have a high influence on the whole

network.

The external-internal (El)-index is an indicator of the openness/ closedness of a network as it relates
to internal and external connections in a network. Internal connections are those between two indi-
viduals who both belong to the physician’s individual network, external connections are connections
between a physician directly linked to the physician and a physician not directly linked to the individual
physician. The value of the El-index ranges between -1 and 1, with a positive score indicating more
external relations and negative scores indicating enclosed subgroups that allow for no influence from
outside of the group. Thus, networks with a high El-index are more open to new information from

outside of the group. Here, the El-index was computed for each physician’s individual network.

Cohesion is a measure of the togetherness of a network of care providers. It was measured as the
minimum number of individuals needed to be removed to remove all directed paths within the indi-
vidual physicians’ network. The value takes positive integers, with a minimum of one and higher values
indicating a more ‘stable’ network. There is no maximum value, as it depends on the size of the indi-
vidual networks. Networks with high levels of cohesion usually show improved information flow and

effective coordination (White and Harary 2001).

Network characteristics were determined using the R package igraph (Csardi and Nepusz 2006).

2.2.4.3 Other physician characteristics

Furthermore, the following GP characteristics were included: confounders were included: practice size
(approached by computing the average number of patients treated per quarter year), as well as the
years worked in the current practice, both measures allow for treating more patients, thus sharing
more patients with other physicians, they therefore potentially impact on the network mechanisms;
whether a GP practises in an urban or a rural area (as the allocation of physicians to practices, if prac-
tising in multiple practices, was random, the information of urban and rural is random as well); partic-
ipation in the DMP for COPD and the HZV (both to control for factors that influence the number of
contacts with GPs and other specialists and thus affect CoC); and the share of contacts within the own

ego network that constitutes specialists.

2.2.4.4 Patient characteristics
The following patient characteristics were included in the analyses to control for factors that impact
on CoC and/ or hospital readmissions in patients with COPD: sex (male/female) and age in 2017 as

they impact on CoC (Wensing et al. 2021); the Charlson Comorbidity Index (CCl), as patients with COPD
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are affected by many comorbidities (such as lung cancer, cardiovascular diseases, osteoporosis, diabe-
tes mellitus type Il or mental disorders) and in general, comorbidities are amongst the most relevant
predictors for readmission, however the evidence for certain comorbidities varied, therefore it was
decided to not include diseases itself but the CCl in 2017 as a measure for the overall burden of disease
(Njoku et al. 2020); additionally to the CCl, asthma-COPD-overlap (ACO) when patients had a valid
asthma diagnosis (the so-called ‘M2Q-criterion’ was applied for all asthma-diagnoses (as indicated by
ICD J45) in 2017, meaning that a diagnosis had to be documented in at least two quarter years in order
to be assumed valid (Bundesversicherungsamt 2014), was included as a separate measure (yes/1 or
no/0) as the evidence suggests that this is one of the factors that increases the risk of readmission and
the one comorbidity with the most consistent association (Njoku et al. 2020); the number of contacts
with the usual provider in the observational period as heavy primary care users have lower CoC
(Barker et al. 2017); the share of consultations with ambulatory physicians that were with specialists;
the number of all-cause hospitalisations in the year preceding the index stay, which can be taken as
an equivalent for the number of exacerbations as the second-most important risk factor for readmis-
sion in patients with COPD (Algahtani et al. 2020; Njoku et al. 2020) and hospital stays are more valid
than exacerbations in claims data as the latter are based on documentation of diagnoses and quality
of the documentation is limited (Petro et al. 2015; Schubert et al. 2010); the length of the index stay
as a risk factor for readmission after exacerbation (Algahtani et al. 2020); whether a patient lives in a
nursing home or is discharged to a nursing home from the index stay which is a known factor to in-
crease the risk for hospital readmission (Njoku et al. 2020) and in this case is based on the information
on nursing home status in claims data for the month of discharge; the severity of the COPD (mild,
moderate, severe or severity unspecified) using the ICD code of the index stay, based on pulmonary
function (as measured by the forced expiratory pressure in one second (FEV1); CoC after discharge
using the SECON, as the evidence shows that CoC decreases the risk for hospital readmission (Swanson
et al. 2018). Measures referring to the observational period after discharge needed to be adapted to
the different timeframes considered in the analyses of readmission, i.e. for the analysis of readmissions
within 90 days after discharge, the measures that consider physician consultations (SECON, number of
contacts with the UP, the share of consultations with ambulatory physicians that are with a specialist;
for all see the paragraph on confounders), only consultations within 90 days after discharge are con-
sidered. For patients who were readmitted within the respective timeframe only those consultations

preceding the readmission were considered.

25



Material and methods |

2.2.5 Statistical Analysis

2.2.5.1 Descriptive analysis

For the descriptive analysis of continuous measures, means and standard deviations (SD) were com-
puted, for the descriptive analysis of categorical measures, absolute and relative frequencies were
computed. R packages psych (Revelle 2022) and epiDisplay (Chongsuvivatwong 2022) were used for

descriptive analyses.

2.2.5.2 Analysis of the effect of network characteristics on continuity of care and
readmissions

Data were analysed on a patient level with patients being nested in general practices. Data linkage was
carried out using pseudonymised insurant and physician identification numbers (ID). The outcomes
CoC and hospital readmission were measured on a patient level whereas predictors are on a GP level.

Confounders expected to impact the outcomes were present both on a patient and a GP level.

Regression analyses were conducted to examine the impact of network characteristics (density, degree
centrality, closeness centrality, El-index, cohesion) on the SECON and the network characteristics and
SECON on hospital readmissions, guided by the hypotheses in Figure 2. Other physician and patient
characteristics were included as confounders to control for factors known to impact CoC and hospital
readmissions. The expected working mechanism of the effect of network mechanisms CoC and net-

work mechanisms and CoC on hospital readmissions, respectively, are depicted in figure 1.

Network mechanisms _| Continuity of Care

- Density

- Degree centrality

- Closeness centrality *

- El-index )

- cohesion | Hospital readmissions

Figure 1: Expected working mechanisms underlying the social network analysis, Copyright 2023 Chronic Obstruc-

tive Pulmonary Diseases: Journal of the COPD Foundation (Forstner et al. 2023b)
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The assumption underlying the hypotheses is that provider connectedness between GPs and ambula-
tory specialists has a positive impact on information flow, communication and collaboration concern-
ing individual patients. It was hypothesised that this effect is stronger in enclosed groups of practition-
ers (low El-index) that are densely and well connected (density and cohesion), as shared views can be
built through recurrent social interaction and less influence from outside the network. Yet, the antici-
pation that not being very central holds advantages, as those who have fewer connections potentially
have stronger connections and better knowledge about the tasks and responsibilities of others. Alto-
gether, it was expected that knowledge about the responsibilities of others in the network and strong
relationships leads to targeted physician consultations, resulting in higher CoC and improved infor-

mation flow and targeted physician consultants, resulting in lower readmission rates.

1. Regarding structural characteristics of networks:

a. There is variation between networks regarding network characteristics (such as den-
sity), based on their geographical location (urban vs. rural.).

b. The effect of network characteristics (especially density) is different between rural
and urban areas. More specifically; in urban areas, the positive relationship between
density and outcomes (see 2b and 3b) is stronger than in rural areas.

c. Ego-networks of individual physicians in rural areas are denser than networks in ur-
ban areas.

d. Ego-networks in rural areas have a lower E-l index than networks in urban areas.

e. Cohesionis higherin ego-networksinrural areasthan in ego-networks in urban areas.

2. Regarding the effect of network characteristics on informational continuity after hospital
discharge:

a. Dense networks are associated with higher CoC.

b. Low centrality (degree and closeness) is associated with higher CoC (As care provid-
ers potentially refer patients to fewer other care providers, their relation, therefore,
is stronger).

c. Alow E-lindex is associated with higher CoC.

d. High cohesion as a proxy for provider connectedness is associated with higher CoC.

3. Regarding the effect of network characteristics on readmission:

a. High CoC is associated with lower readmission rates.

b. Dense networks are associated with lower readmission rates.

Low centrality (degree and closeness) is associated with lower readmission rates.

d. Alow E-lindex is associated with lower readmission rates.

€. High cohesion is associated with lower readmission rates.

Figure 2: Hypotheses underlying the regression analyses, Copyright 2023 Chronic Obstructive Pulmonary Dis-

eases: Journal of the COPD Foundation (Forstner et al. 2023b)
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Multilevel models (MLM) with random intercepts were used to consider the hierarchical structure of
the data where COPD patients are clustered in GPs. For CoC, a linear MLM was computed and binary
logistic MLMs were built for each of the readmission timeframes, containing the SECON as an addi-
tional predictor. The at-risk population includes those who have not been readmitted in the preceding
time frame (as only the first readmission after the index stay is considered) or died in the preceding

time frame.

For the analyses, continuous measures (outcome, predictors and confounders) were standardised
around the mean to facilitate comparison of effects. First, a null model containing the intercept only
was built to compute the intraclass correlation coefficient (ICC) to analyse how much of the variance
in the outcome is attributable to being treated by a certain GP. However, even when the ICC was equal
to or close to 0, MLMs were built to consider the natural clustering of the data. ICCs were computed
using the R package performance (Lidecke et al. 2021). Then, bivariate models of each of the predic-
tors and models with all confounders and one of the predictors, respectively, were built to get raw
effects for the impact of each of the predictors on the outcomes. Then, the following models were
built before reaching the final model: models with measures on a patient level only, models with
measures on a GP level only, models with confounders only and finally a model containing all con-
founders and predictors. Analyses of variance (ANOVA) were computed to compare the model con-
taining confounders only and the final model to examine whether including network characteristics

improved the model.

Measures were excluded from the analysis when they were strongly correlated (Pearson’s r, eta, or
Cramer’s V > 0.6) or multicollinearity was high (variance inflation factor (VIF) > 10). Due to high corre-
lation, the age of the GP and the share of specialists within an ego network were excluded from the
analyses. Correlations were computed using the R packages Hmisc (Harrell Jr 2018), Isr (Navarro 2015)
and ryouready (Heckmann 2015) and car (Fox and Weisberg 2019). Linear MLMs were fitted through
the restricted maximum likelihood approach, binary logistic MLMs were estimated using the Bound

Optimisation by Quadratic Approximation (BOBYQA) algorithm (Powell 2009).

Sensitivity analyses were conducted for models indicating singularity by building single-level models.
Furthermore, models without each of the following measures were computed, compared to the pre-
ceding model using ANOVAs and excluded from the final model when removal significantly improved
the model: practice size, as it had high but not strong correlation values; severity, as for many patients,
severity is unspecified and thus difficult to interpret if significant and the SECON, as it was considered
in the first analysis as an outcome and then included as a predictor in the analysis of readmissions. For

the analysis of readmission within 30 days from discharge, the SECON as well as the number of contacts
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with the usual provider was excluded from the model as the distribution of the data hindered conver-

gence.

The level of significance was set to a = 0.05 for all models. Results are reported with standardised
regression coefficients (B) for linear models and odds ratios (OR) for logistic models, respectively, to-
gether with their 95 % confidence interval (Cl). Measures for the goodness of fit or variance explained
are not reported as they were not of interest and some can only partly be applied to multilevel analysis

(Lorah 2018).

2.2.5.3 Analysis of the variation and difference in network characteristics between urban and
rural areas

For the analysis of differences in the network characteristics, the Welch two-sample t-test was com-
puted to compare the means of the network characteristics between GPs in urban and rural areas,
respectively. The level of significance was set to a = 0.05. The R package stats (included in Base R) was

used for computing t-tests.

To analyse whether the effect of network characteristics on outcomes is stronger in urban areas, first,
sub-groups were built based on whether a GP practises in an urban or a rural area and MLMs for each
sub-group were computed for each of the outcomes, containing one predictor each and adjusting for
all confounders. Then, MLMs for each of the outcomes were computed (irrespective of the subgroups),
containing one predictor each, adjusting for all confounders and including an interaction term contain-
ing the respective predictor and the measure indicating urban/rural area to test whether network

mechanisms have a different dynamic in urban compared to rural areas.

Multilevel models were fitted using the R packages Ime4 (Bates et al. 2015) and ImerTest (Kuznetsova
et al. 2017) was used to compute p-values and stats (included in Base R) for computing single models.
All regression tables (except for the null model and the model containing interaction terms) were ex-
ported to Microsoft Excel files using the R package jtools (Long 2022), supported with the packages
huxtable (Hugh-Jones 2022), officer (Gohel et al. 2023a) and flextable (Gohel et al. 2023b).
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2.3 Evaluation of the VESPEERA programme®

This effectiveness evaluation addresses research question /l11) Which effect does a care programme
implemented in hospitals and general practices (VESPEERA) have on hospital readmissions and other

outcomes?.

2.3.1 Study design

The VESPEERA programme was evaluated in a multi-centre quasi-experimental study, comparing all
patients who received the intervention, regardless of the time point of enrolment in the programme,
with a control group receiving usual care built from claims data. The study was conducted from 1 Oc-
tober 2017 until 30 September 2020, participant enrolment started in May 2018 and ended on 30
September 2019. The study was registered (DRKS00014294 on DRKS / Universal Trial Number (UTN):
U1111-1210-9657) and approved by the ethics committee of the Medical Faculty Heidelberg before
the start of the study (5-071/2018) as well as the ethics committee of the Medical Chamber of Baden-
Wuerttemberg (B-F-2018-023).

2.3.2 Participants, study setting and recruitment

The VESPEERA programme was implemented in 7 hospitals and 72 general practices in 9 pre-defined
districts in southern Germany (Heidelberg, Rhein-Neckar, Stuttgart, Esslingen, Ludwigsburg,
Boeblingen, Calw, Reutlingen and Tuebingen). Those regions were selected as hospitals from within
the districts that had expressed interest to participate in the project as part of the preparation of a

project-specific integrated care contract during the time of writing the research proposal.

Patients were eligible for study participation when they were admitted to or discharged from the hos-
pital, regardless of whether the hospital department participated in the programme, were 18 years or
older and were insured with AOK Baden-Wuerttemberg. Patients who reside in long-term care institu-
tions were excluded from study participation. Both the patient and their GP had to participate in the

HZV, which implies that the GP coordinates access to hospital care (Wensing et al. 2017). Furthermore,

6 Parts of this chapter have already been published in the following publications:

Forstner, J., Strallner, C., Kunz, A., Uhlmann, L., Freund, T., Peters-Klimm, F., Wensing, M., Kimmel, S., El-Kurd, N., Riick, R.,
Handlos, B. and Szecsenyi, J. (2019a). Improving continuity of patient care across sectors: study protocol of a quasi-experi-
mental multi-centre study regarding an admission and discharge model in Germany (VESPEERA). BMC Health Serv Res 19,
206, doi: 10.1186/512913-019-4022-4.

Forstner J, Kunz A, StralRner C et al. (2019b) Improving Continuity of Patient Care Across Sectors: Study Protocol of the Process
Evaluation of a Quasi-Experimental Multi-Centre Study Regarding an Admission and Discharge Model in Germany (VESPEERA).
BMJ Open 9, e031245, doi: 10.1136/bmjopen-2019-031245.

Forstner, J., Pilz, M., StraRner, C., Weis, A., Litke, N., Uhlmann, L., Peters-Klimm, F., Aluttis, F., Baldauf, A., Kiel, M., Qreini, M.,
Kaufmann-Kolle, P., Schubert-Haack, J., EI-Kurd, N., Tomaschko-Ubelédnder, K., Treffert, S., Riick, R., Handlos, B., Karakas, G.,
Wensing, M. and Szecsenyi, J. (2023c). Hospital Admission and Discharge: Lessons Learned from a Large Programme in South-
west Germany. International Journal of Integrated Care 23, 4, doi: 10.5334/ijic.6534.
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general practices had to employ a VERAH. For hospitals to participate in the project, they had to sign

the integrated care contract with AOK Baden-Wuerttemberg.

Recruitment of hospitals started during the research proposal period (see above) in April 2016 through
a public announcement by AOK Baden-Wuerttemberg. All hospitals that expressed interest in partici-
pation were then again contacted after the project has started and invited to officially participate in

the project.

To recruit general practices, all eligible general practices located within the predefined districts were
contacted by the HAVG (Hausdrztliche Vertragsgemeinschaft, the organisation that manages the HZV
contracts for the German Association of General Practitioners) via fax or other communication chan-
nels such as newsletters and in continuing education workshops. If interested in participation, GPs and
VERAHSs signed up for training (see chapter 2.3.3.2). During the training, they received detailed infor-
mation about the study and signed the participation form. General practices were recruited continu-
ously and were able to join the project during the ongoing intervention phase. Participating practices
then recruited patients by checking the inclusion criteria for a) patients with a planned hospital admis-
sion and b) patients after discharge after an unplanned hospital stay, provided the study information

and received the signed informed consent forms, which remained at the study site.

A control group of patients from outside of the intervention region received usual care. It was built
from claims data using propensity-score matching (Ho et al. 2011), considering age, gender, CCl at first
hospitalisation (Sundararajan et al. 2004) and the number of hospitalisations during the observation
period. If information about the GP was applicable, the variables age, gender, field of expertise and

urbanity were considered to build the control group on the practice level.

2.3.3 The VESPEERA programme and implementation strategies

2.3.3.1 Description of the components of the VESPEERA programme

The VESPEERA programme was developed based on the following several pillars. It was informed by a
review of the international research evidence (Strallner et al. 2020) as well as a review of quality defi-
cits and potential for improvement in Germany (AQUA — Institut fiir angewandte Qualitatsférderung
und Forschung im Gesundheitswesen GmbH 2015). Additionally, the programme was aligned with the
RV EM and with the HZV. The experiences and requirements of the stakeholders were considered by
involving them in the development process in the form of workshops in which they discussed the in-

tervention components (see chapter 2.3.3.2). The VESPEERA programme consists of a set of compo-
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nents that were applied depending on the type of hospital admission and time point of study enrol-
ment (see figure 3). The three sets of components were: pre-admission interventions, in-hospital in-

terventions and post-discharge interventions.

general practice

before admission Assessment before admission: admission letter: patient brochure:
patient master data, admission automatically generated from information to help prepare for
diagnosis, medical history, the assessment before hospitalisation
medication, living situation, legal admission
= situation, long-term care,
ffj . 4 contact person
| =
- ADMISSION
determination of the HOSPITAL telephonic discharge patient discharge information:
score: conversation: summary of the documents
is calculated from 7 items and with the general practice before provided, information on the
gives an indication of the risk of discharge (if necessary) next steps, contact details for
readmission contact points in case of
questions
DISCHARGE
follow-up care in
general practice assessment for planning of telephone monitoring:
follow-up care after discharge: within 90 days after discharge;
: patient's condition after early detection of deterioration
. i discharge, planning of further in the patient's condition
e ' care, inclusion in telephone
i * monitoring for patients with an

in increased risk of readmission

Figure 3: Components of the VESPEERA programme, figure by Forstner et al. (2022a) licensed under CC BY 4.0

Pre-admission interventions were delivered in a separate room in the general practice, mainly by VE-
RAHs under the responsibility of the GP. They include a structured and standardised computer-aided
assessment before admission (A) resulting in an admission letter (B). The information on the reason
for hospital admission, the patient’s medical history, medication, living situation and long-term care
situation including the availability of medical aids and appliances as well as the patients’ 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 information of the general
practice. The time of application of the assessment 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, patients received a paper-based patient brochure (B) that
aids in preparing for a hospital stay with information on relevant documents and items to bring, pa-
tients’ rights and obligations as well as information on contact points for further support. The brochure

was written in simple language and complemented by pictograms.
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Hospitals were responsible for integrating the VESPEERA admission letter into their processes in a way
that it was accessible to all health professionals involved. Other in-hospital interventions were per-
formed around discharge: In cases where needed, a telephonic discharge conversation (C) between
the hospital staff with the general practice 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 conver-
sation of individual patients was made by the hospitals. The HOSPITAL score (D) (Donzé et al. 2016)
was 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 paper-based patient discharge information (D) in simple language, providing an overview of
documents, next appointments with the GP and the hospital, as well as the 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 general practice were also conducted in the CareCockpit software by
the VERAH and included a structured and standardised assessment for planning of follow-up care
after discharge (E). It includes medical, social and long-term care needs such as wounds, pain, medi-
cation, 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 tele-
phone monitoring (F) which included 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 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 were to be
determined by the GP, based on their appraisal of the patient’s needs and adherence, the medical
urgency and other possibly relevant factors. Table 1 provides an overview of the intervention compo-

nents and which should have been delivered to which patients.
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Table 1: Overview of the intervention components and study arms of the VESPEERA programme

Studyarm 1:  Studyarm 2:  Studyarm 3:  Studyarm4:  Study arm 5:

planned planned unplanned unplanned control
) admission admission admission admission group, not
Interventions into a into a non- into a into a non- participating
participating  participating  participating  participating  in VESPEERA
hospital hospital hospital hospital
In the general practice before admission:
(A) Assessment for admission X X
(B) Admission letter and patient
brochure
In the hospital:
(C) Telephonic discharge conversation X

(D) Determination of HOSPITAL Score
and patient discharge information
In the general practice after discharge:
(E) Assessment for planning of
follow-up care X X X X
(F) Telephone monitoring, depending
on the risk of readmission

2.3.3.2 Description of the implementation strategies

Several strategies were applied to support the implementation of the VESPEERA programme in hospi-
tals and general practices. The strategies are named according to the so-called ERIC compilation by
Powell et al. (2015) and are reported using the recommendations by Proctor et al. (2013) as well as

the so-called TIDieR checklist (Hoffmann et al. 2014) as follows:

First, consensus discussions with representatives of all stakeholders, thus hospital representatives,
GPs, patients, sickness funds and researchers, have been conducted. All intervention components
were thoroughly discussed in the developmental period concerning the relevance of items, the word-
ing of items and the design of documents, such as the patient discharge information. By involving users
in the development of the intervention, the acceptance and attractiveness of the programme were
expected to increase. The contents of these discussions were, however, not part of the formal evalua-

tion of the VESPEERA programme.

Second, formal commitments were obtained by participating hospitals. Adaptability was promoted to
facilitate the integration of study components into clinical processes according to organisational re-
sources such as the use of electronic patient records or staff availability and skill-mix. Therefore, each
hospital provided information on how they ensured the identification of study patients, the use of the
admission letter, the execution of the telephonic discharge conversation, the dissemination of the pa-

tient discharge information and the transfer of data to calculate the HOSPITAL score. These formal
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commitments were obtained within four weeks of signing the participation agreement. Thereby, in-
tervention fidelity as well as acceptance and attractiveness of the VESPEERA programme were ex-

pected to increase.

Third, the record system was changed by enhancing the PraCMan-Cockpit, software that is routinely
used in Baden-Wuerttemberg within the PracMan case management programme (Freund et al. 2016).
The resulting CareCockpit includes the additional VESPEERA module, which assists general practices
with organising patient information, conducting the assessments and care planning, generating the
admission letter and other documents and administrating telephone calls within the telephone moni-
toring. The CareCockpit is software that works independently from the practice information system
and is used by the VERAH and the GP. Furthermore, the CareCockpit works as an electronic case report

form for data analysis within the outcomes’ evaluation.

Fourth, train-the-trainer strategies were used to instruct GPs and VERAHSs in software utilisation and
study processes. Trainers were teams of two (GP and VERAH) who are experienced in training the
PraCMan-Cockpit and who were instructed in handling the CareCockpit by the study central office. GPs
and VERAHs who were interested in participating in the VESPEERA programme signed up for a one-

time 2.5-hour training. GPs and VERAHSs learned the handling of the software in a role-play format.

Fifth, to support GPs and VERAHs with the implementation of all intervention components, educational
materials were developed. Investigator site files were provided after participation in the training by
the study central office. Investigator site files contained instructions and background information on
the following: obtaining informed consent by patients, installation of the CareCockpit-software, an
overview of frequently asked questions concerning the handling of the software, conduction of the
intervention components and conduction of the patient survey. Furthermore, general practices were
continuously provided with instructional video tutorials on handling the software by the study central

office. Along with the training, educational materials were expected to increase intervention fidelity.

Sixth, both participating general practices and hospitals were provided ongoing consultation with the
study central office and other consortium partners to support implementation. General practices and
hospitals were repeatedly called by employees of the study central office and asked for the status of
implementation and any problems that arise within the implementation process. General practices
were offered refreshers on topics of the training, such as the procedure for obtaining informed consent
by patients, handling of the software and instruction of the intervention components. Thereby, inter-

vention fidelity was expected to increase.

Seventh, hospitals and general practices were provided feedback in the form of three benchmarking

reports in September 2018, September 2019 and June 2020. The feedback reports were based on
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structured, quantified data sources (claims data, patient data from the CareCockpit and patient survey
data) and were aggregated on a hospital or general practice level. They were discussed in two moder-
ated feedback meetings in October 2018 and November 2019 with care providers, where options for
potential improvement will be developed. Feedback meetings were moderated by the study central
office with support from the other project partners. Care providers had an active role in the meetings
in a workshop format and reported their perspectives and experiences. Audit and feedback is a strat-
egy to improve professional practice, which has mixed and overall moderate impacts on professional
performance (lvers et al. 2012; Ivers et al. 2014). In this context, feedback provided was expected to

enhance intervention fidelity.

Additionally, hospitals and general practices received fee-for-service for conducting patient-related
care services as well as lump sum reimbursement for study organisation and participation in work-
shops and feedback meetings. General practices invoiced the care services as part of their usual invoice
process, which is carried out at the end of each quarter year. Hospitals invoiced the AOK Baden-
Wuerttemberg at the end of each quarter year. Lump sums were paid after participating in the feed-
back meetings. Fee-for-service gives the incentive to provide the different intervention components

and thereby was expected to increase intervention fidelity (Flodgren et al. 2011).

2.3.4 Measures, data sources and data collection

Overall, the VESPEERA programme was expected to reduce the number of avoidable readmissions and
emergency care contacts, improve patient safety and patient involvement, reduce overuse, underuse
and misuse of healthcare, improve CoC and interprofessional and cross-sectoral communication be-

tween patients, hospitals, general practices and the AOK Baden-Wuerttemberg.

2.3.4.1 Outcomes

The primary outcome was the number of readmissions due to the same indication (three-digit ICD-10-
GM code) within a time frame of 90 days. This outcome was collected from claims data on a case level,
meaning that each patient could have more than one readmission whereof all were considered in the
analyses. Only hospital stays in acute care were considered and stays in psychiatric and rehabilitation
institutions were not considered. Stays resulting in a transfer to another inpatient facility (rehabilita-
tion, nursing facility) were not considered. An admission was considered an emergency admission if
this was documented as the reason for admission in claims data, all other admissions were considered
planned admissions. Regarding readmissions, only readmissions due to the same indication (same

three-digit ICD code documented as the main diagnosis) in the respective time frame were considered.
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Furthermore, a range of secondary outcomes, which were based on pseudonymised claims data, were
considered in the analysis. Complementary to the primary outcome, the number of readmissions due
to the same indication (three-digit ICD-10-GM code) within a time frame of 30 days was considered.
Additionally, the number of admissions due to ACSC (see underlying list in appendix Ill), as well as the
number of patients discharged from a participating hospital who use emergency or rescue services
(emergency medical service, emergency ambulance, ambulance emergency response vehicle, ambu-
lance, rescue helicopter) within a time frame of three months, were considered. Emergency or rescue
services were defined as such when a hospital admission was marked as an emergency or when the
use of the rescue service/emergency physicians/air rescue or outpatient emergency treatment was
billed in the ambulatory care catalogue. Furthermore, outcomes that consider whether there was a
delay in follow-up care after discharge and thus a gap in patients’ care transitions were analysed. This
includes the number of patients discharged to the outpatient sector from a participating hospital
where the prescription of medication, a prescription for medical aids and appliances is delayed or the
referral to rehabilitation therapeutics such as physiotherapy, occupation therapy or speech and lan-
guage therapy was delayed. A delay was defined as a prescription or referral that has been issued later
than seven days after hospital discharge, considering only prescriptions or referrals that were issued

within the first 90 days after hospital discharge and before the next admission.

2.3.4.2 Data sources and data collection

For data analysis, a data set consisting of secondary claims data and primary data collected within the
CareCockpit software in general practices was used. Claims data were provided by the AOK Baden-
Wuerttemberg. Claims data were provided for patients from the intervention group from within the
intervention region as well as for patients from Baden-Wuerttemberg but outside of the intervention
region that fulfilled the inclusion criteria to build the control group. Data were provided for a time
frame of six months before the intervention phase to three months after the intervention phase and
included information on the GP and the general practice, insured master data, office-based services
provided, diagnoses, prescriptions for medication, medical aids and appliances, referrals to rehabilita-
tion therapeutics, the hospital stay with operations and procedures performed, long-term care ser-

vices, home care and ambulances.

Primary data from the CareCockpit software were exported from the software each quarter year dur-
ing the intervention phase and included information on which intervention components were con-
ducted. Data from the admission letter included information on diagnoses, medication, the medical

problem leading to the admission, antibiotics, antibiotic resistance, living situation, orientation,
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chronic wounds, (instrumental) activities of daily living, mobility, falls, the legal situation and infor-
mation on which documents were provided along with the admission letter. Data from the assessment
for planning of follow-up care included information on the length of stay, the HOSPITAL score, (instru-
mental) activities of daily living, pain, wounds and other symptoms, changes in medication, referrals
and prescriptions as well as further planned measures. Data from the telephone monitoring included
information on any alarm symptoms, pain and medication reconciliation, as well as information on the

status of any appointments, referrals and prescriptions from the planning of follow-up care.

Data linkage 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.

2.3.5 Sample size

Since large-scale implementation of the VESPEERA programme in a geographical region was intended,
the number of participating GPs and hospitals was not restricted. The sample size was estimated con-
sidering the expected number of participating general practices based on the number of general prac-
tices who participate in the HZV and the PraCMan programme (n = 115) and assumed rates for
(re-) admission, unplanned admissions and rates of high-risk patients as well as expected drop-out
rates, all based on AOK claims data. Admissions were expected to be planned and unplanned in 50 %
of the cases, respectively. 56 % of planned admissions were expected to be made by a GP and therefore
could be included in the VESPEERA programme. 40 % of planned admissions were expected to be cases
treated in a participating hospital department. After discharge, 20 % of patients were expected to drop
out as a result of death, transfer to a nursing home or loss to follow-up in the general practice. 60 %
of discharged patients were expected to have an increased risk of readmission (HOSPITAL score indi-
cating an intermediate or high risk for readmission). The alpha level was set to 5 %. The following
power considerations were based on chi-square tests (to test for group differences) and adjusted for
the hierarchical structure of the data with cases nested in patients nested in hospitals. Nesting in gen-
eral practices was not possible as this information was not available for all patients from the control
group. A relatively high intraclass correlation coefficient (0.3) can be expected when considering meas-
urements within patients, however, the number of cases per patient was expected to be relatively
small (approx. 1.6 cases per patient). The clustering by hospitals was considered with an expected
number of approx. 540 patients per hospital and a presumed ICC of 0.03, which is a realistic value in
health services research (Adams et al. 2004). Furthermore, a readmission rate of 23 % in the control
group was assumed. With a power of 80 %, this resulted in a sample size of 1,270 cases after discharge

in study arm 1 and 7,088 patients resulting in 11,340 hospital admissions in total. Since the control
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group was built from claims data, the number of patients in the control group was chosen to equal the

number of patients in the intervention group.

The sample size calculation deviates from the original calculation, which included calculations for all
four study arms and was based on 250 participating general practices. During the course of the inter-
vention, it became clear that the final number of participating practices and thus the sample size would
be lower than expected and that no patient received the in-hospital intervention components. Thus,
study arm 2 (patients with a planned admission in a non-participating hospital) became obsolete.
Therefore and since the final sample size was lower than expected, it was decided to combine all study
arms for the analysis of the VESPEERA intervention vs. the control group to increase the chance to

detect the underlying effect of the VESPEERA intervention.

2.3.6 Statistical Analysis
To describe the data, absolute and relative frequencies were computed for categorical variables and

mean values and SDs for continuous parameters. Confidence intervals for rates were derived by the

formula of Wilson (1927).

In the primary analysis, difference-in-difference models (Dimick and Ryan 2014) were applied. The
change in the primary outcome (before vs. after the intervention) of the intervention group was pair-

wise compared to the change in the control group. The model was estimated as follows:

readmission +; = Bo + Brx time,; + Bix intervention; + Birx (intervention : time) ¢

The index t describes the point in time, i is the index for the considered observation. The following

parameters were estimated:

o Bo: intercept

e B effect of time; the general change from before to after the intervention

e pB;: difference between groups at baseline

o B difference between the change (before and after comparison) in the control and the in-

tervention group; the main parameter for the outcome evaluation.

The parameter Bir is the main parameter to evaluate the effectiveness of the intervention, describing
the difference in changes between the two groups over time. The above model was adjusted for the

covariate ‘hospital’.

Since the primary outcome is binary, logistic regression models were applied. Furthermore, there is a
hierarchical structure underlying the data, with admissions nested in patients and patients nested in

hospitals, respectively. This structure was considered in the model by including random intercepts at
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each level. The combination of random and fixed effects results in a mixed logistic regression model.
The resulting ORs are reported together with their 95 % Cls. All ORs are reported such that an OR

smaller than 1 favours the intervention group while an OR larger than 1 favours the control group.

In addition to the primary analysis, a sensitivity analysis was conducted. First, again using the primary
outcome but including 12 time points (six before the intervention and six after the intervention (meas-
ured month-wise), time trends before and after the intervention were compared using an interrupted
time series-model (Kontopantelis et al. 2015). For all secondary endpoints that treat before/after com-

parisons of rates, logistic mixed models as in the primary analysis were applied.

To investigate if there are particular populations with a specific efficacy of the VESPEERA intervention,
the primary analysis was conducted in subgroups. Subgroups were built based on the patient’s age
(younger than 65 years or 65 years and older) and the Charlson comorbidity index (low with CCI < 2,
medium with CCl = 3 - 4, or high with CCl 2 5 according to Huang et al. (Huang et al. 2014)). Further-
more, some VESPEERA patients received telephone monitoring in addition to the usual VESPEERA in-
tervention, depending on their HOSPITAL Score. This was interpreted as add-on therapy and the pri-
mary analysis was run adding interaction effects to compare patients who received the VESPEERA in-
tervention and telephone monitoring with the control group and patients who received the VESPEERA

intervention but no telephone monitoring with the control group.

All statistical analyses were carried out using the statistical software R (R Core Team 2010), version
4.0.3. All data processing was done using the tidyverse package (Wickham et al. 2019). Propensity
score matching was performed using the package Matchlt (Ho et al. 2011). Mixed models were fitted

using the package Ime4 (Bates et al. 2015).
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2.4 Quantitative survey study’

This quantitative survey study addresses research question ///2) What are the factors that affect the

implementation of the VESPEERA care programme?.

2.4.1 Study design

This survey with care providers within the VESPEERA process evaluation was conducted as an obser-
vational explorative study. Ethical approval was obtained by the Ethics Committee of the Medical Fac-
ulty Heidelberg (S-352/2018) for the process evaluation of the VESPEERA study. All participants gave
their informed consent before study participation. Data were pseudonymised based on the partici-

pants’ healthcare organisation.

2.4.2 Study sample

All care providers from hospitals and general practices participating in VESPEERA who were involved
in the delivery of the care programme or its implementation in the conceptual phase were eligible for
participation in the survey study. All participants had to be at least 18 years old, have written and
spoken German language skills and be able to give their informed consent to the study participation.
The sample for the quantitative survey study comprises all participating practices and hospitals (full

study population, see table 2).

Table 2: Planned sample size for the questionnaire survey

Planned sample size
Hospitals
Nursing 25
Hospital Management 25
Physicians 25
General practices
GPs 100
VERAHs 100
Overall 275

GP: General practitioner, VERAH: Care assistant in general practice

7 Parts of this chapter have already been published in the following publication:

Forstner, J., Kunz, A., StraRner, C., Uhlmann, L., Kuemmel, S., Szecsenyi, J. and Wensing, M. (2019b). Improving Continuity of
Patient Care Across Sectors: Study Protocol of the Process Evaluation of a Quasi-Experimental Multi-Centre Study Regarding
an Admission and Discharge Model in Germany (VESPEERA). BMJ Open 9, e031245, doi: 10.1136/bmjopen-2019-031245.

Forstner, J., Pilz, M., StraRner, C., Weis, A., Litke, N., Uhlmann, L., Peters-Klimm, F., Aluttis, F., Baldauf, A., Kiel, M., Qreini, M.,
Kaufmann-Kolle, P., Schubert-Haack, J., EI-Kurd, N., Tomaschko-Ubeldnder, K., Treffert, S., Rick, R., Handlos, B., Karakas, G.,
Wensing, M. and Szecsenyi, J. (2023c). Hospital Admission and Discharge: Lessons Learned from a Large Programme in South-
west Germany. International Journal of Integrated Care 23, 4, doi: 10.5334/ijic.6534.
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Participants were recruited using a short invitation letter, the information and consent documents and
the questionnaire itself. If interested in participation, participants returned the signed consent form

and the completed questionnaire to the study central office by post in a pre-stamped envelope.

All GPs and VERAHSs as well as the contact persons in the hospitals received a personalised letter, all
other care providers received a generally worded letter. Different ways were chosen to distribute the
invitation letters. General practices that had more than three VESPEERA patients enrolled were visited
by staff from the study central office in the practice and received their survey documents in person.
With a few exceptions, hospitals were also visited personally by staff from the study centre. The survey
documents were handed over personally to physicians and nurses in the wards in question or placed
in their personal mailboxes. Hospitals that did not wish for a visit received a sufficient number of survey

documents to distribute.

2.4.3 Data sources and data collection

The questionnaire was developed based on recurrent and prominent statements from the interview
study and covers the following topics: working mechanisms and acceptance of each of the components
of the VESPEEA programme, contextual factors (regarding networks, resources, external policy and
external requirements, project management in the VESPEERA project and identification as well as
study inclusion of patients), overall attractiveness and acceptance of the VESPEERA programme and
perceived effects from the viewpoint of care providers; see appendix IV). Therefore, they can be con-
sidered valid in terms of content (Friedrichs 1990). Participants were asked to state whether they agree
or disagree with the statements, each based on a five-point Likert scale. Furthermore, the question-
naires included one section regarding intervention fidelity, asking asked for each intervention compo-
nent whether the care providers had used it at least once or were familiar with the contents. Additional
information about the participant and the organisation they are working in was collected. Question-
naires were piloted for comprehensibility and completeness by two GPs, two persons from hospital
management, one hospital physician and two hospital nurses. The data were collected through paper-

based questionnaires and pseudonymised after receipt at the study central office.

2.4.4 Statistical Analysis
Survey data were analysed descriptively using means and SDs for continuous data and absolute and
relative frequency for categorical data. Furthermore, means and SDs were computed for categorical

data that was collected based on Likert scales.
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Based on the responses regarding the utilisation of intervention components, a score depicting inter-
vention fidelity was computed. For this purpose, the maximum number of potentially usable compo-
nents was set to 1 (= 100 %) and individual use was measured against this. Participants from general
practices could use a total of seven intervention components (assessment before admission, admission
letter, patient brochure at admission, telephonic discharge conversation, HOSPITAL score, assessment
for planning of follow-up care after discharge, telephone monitoring), participants from hospitals four
intervention components (admission letter, HOSPITAL score, telephonic discharge conversation, pa-

tient discharge information).

For the presentation of the results, the two categories ‘not at all true and ‘rather not true’ were sum-
marised into the new category ‘not true’. Accordingly, the two categories ‘very true’ and ‘rather true’

were summarised into the new category ‘true’.

Data were analysed using IBM SPSS Statistics Version 25.
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3 Results

3.1 Results of the qualitative interview study?®

Here, the results of the qualitative interview study are reported. First, a description of the study pop-
ulation is presented. This is followed by a detailed description of the themes identified in the content

analysis, which are captioned in direct quotes from the interviews.

3.1.1 Description of the study population

A total of n = 49 interviews were conducted. The participants were assigned to the following groups:
n =6 GPs, n =11 VERAHSs, n = 15 hospital management (thereof n = 10 participating in VESPEERA), n = 6
hospital physicians (thereof n = 3 participating in VESPEERA) and n = 11 hospital nursing staff (thereof
n = 6 participating in VESPEERA). The groups are not selective, the assighment to the groups, therefore,
was based on the individual’s role in VESPEERA. For instance, a hospital physician who is also respon-
sible for discharge management in their clinic or department was assigned to the hospital management
group. Nursing staff who were appointed implementation leaders for the VESPEERA implementation
were also assigned to the hospital management group. Staff other than management, physicians or
nursing (such as ward assistants or case management staff) were assigned to either hospital manage-
ment or hospital nursing staff, depending on whether they had a managerial role in the VESPEERA

implementation.

Across all groups, more than two-thirds of participants were female (n = 34, 69 %). The mean age was
47, ranging from 21 to 67. Based on the district of their organisation, about two-thirds of the partici-
pants worked in an urban area (n = 28, 60 %). Table 3 provides an overview of sociodemographic data

within and across groups.

8 Parts of this chapter have already been published in the following publication:

Forstner, J., Bossert, J., Weis, A., Litke, N., Strassner, C., Szecsenyi, J. and Wensing, M. (2021). The role of personalised pro-
fessional relations across care sectors in achieving high continuity of care. BMC Fam Pract 22, 72, doi: 10.1186/s12875-021-
01418-8.
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Table 3: Sociodemographic characteristics of participants in the qualitative interview study

General practices Hospitals
GPs VERAHs Management Physicians Nursing staff Total
Age? 58 40.5 50 53.5 41 47
(50-64) (31-54) (29-60) (34-67) (21-61) (21-67)
n=6 n=11 n=15 n=6 n=11 n=49
Sex (male) b 2 0 7 5 1 15
(33 %) (0 %) (47 %) (83 %) (9 %) (31 %)
n=6 n=11 n=15 n=6 n=11 n =49
Area (urban) 3 6 10 2 7 28
(50 %) (60 %) (66 %) (33 %) (64 %) (60 %)
n=6 n=10 n=15 n=6 n=11 n=49
Years of experience 16.5 17.5 12 18 11 14
(2-25) (3-38) (2-22) (7-32) (0.25-28) (0.25-38)
n=6 n=10 n=15 n=6 n=11 n =48
Single practice 4 5 9
(67 %) (50 %) (56 %)
n=6 n=10 n=16
Practice size 1467 1775 1643
(patients per quarter year) | (850-2,400) (999-3,000) (850-3,000)
n=6 n=8 n=14
Hospital size 6 4 7 17
(basic and regular care) © (40 %) (67 %) (64 %) (53 %)
n=15 n=6 n=11 n=32

aNumeric values are reported with their mean, their minimum and maximum and the number of valid values, ° Categorical values are
reported as absolute frequencies, relative frequencies in per cent and the number of valid values, ¢In Baden-Wuerttemberg (the study
setting), hospital supply used to be based on the division of hospitals into categories, based on the number of beds. There is a distinc-
tion between basic, regular as well as specialised and maximum care (e.g. provided by university hospitals). Basic care hospitals only
provide some highly used inpatient services, such as obstetrics, emergency care and internal medicine. Albeit no longer used, this
categorisation still gives an impression of the size and geographical reach of a hospital (Ministerium fiir Arbeit und Sozialordnung,
Familien und Senioren des Landes Baden-Wirttemberg 2010). The number provided refers to hospitals that belong to the categories

of basic and regular care.

GP: General practitioner, VERAH: Care assistant in general practice

3.1.2 Results of the qualitative interview analysis

The result of the qualitative analysis can be characterised in terms of 16 subthemes across five main

themes. The main themes identified are current cooperation, optimal cooperation, determinants of

cooperation, personal emotional and social determinants as well as strategies to address

emotional and social factors. Table 4 provides an overview of all themes identified.
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Definition

Examples of topics identified

Current cooperation

Way of communication

Evaluation of cooperation

Statements about who communicates with whom
in which situation with which means of communi-
cation.

Statements on how the quality of cooperation is
perceived and how cooperation has developed in
the past.

Information at admission is mostly written and transferred via fax.

The extent of the content depends on the type of admission (urgent vs elective).

The most important means of communication at discharge is the discharge letter.
Discharge letters are still often missing information, are sent out too late or are never
sent at all.

Synchronous communication via telephone does happen but is rather rare.

Mostly, phone calls are used to ask for missing information in written documents.
Opinions regarding the quality of communication are heterogeneous.

Both sides do wish for more detailed information at admission/ discharge.

Skills mix can help to improve communication and cooperation.

Optimal cooperation

Future cooperation

Optimal way of
communication

Role and responsibilities of
hospitals

Role and responsibilities of
general practices

Statements on how the interviewees imagine fu-
ture cooperation between hospital and general
practice.

Statements about which communication channels
the participants perceive as optimal.

Statements about what role and responsibility the
inpatient sector should have in the cooperation be-
tween hospital and general practice.

Statements about what role and responsibility the
outpatient sector should have in the cooperation
between hospital and general practice.

Participants wish for better cooperation and communication.

In the future, participants see a need to standardise information transfer between
hospitals and ambulatory care providers.

Participants generally wish for media continuity and for a standard that defines the
means of communication for different situations.

Mostly, information should be transferred by written means.

Both sides wish for short notifications about admissions and discharges.

The majority of participants wished for electronic communication and proposed dif-
ferent approaches.

Messenger systems were suggested for short messages that do not require an instant
answer and are not meant to disrupt others’ workflow.

Hospitals are expected to coordinate care after discharge and inform all relevant care
providers about the care plan.

There is a need for a change in paradigm towards more intense cooperation with GPs.
GPs are seen as responsible to provide comprehensive information about the pa-
tient’s situation before admission, including information about the social and caregiv-
ing situation.

GPs are expected to become more involved after discharge and take over their role as
care coordinator.
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Definition

Examples of topics identified

Determinants of cooperation

Organisational

Legal

Financial

Patient-related

Individual

Statements on the extent to which organisational
(outpatient, inpatient, cross-sector) factors influ-
ence communication.

Statements about the extent to which legal re-
guirements influence communication.

Statements on the extent to which financial factors
influence communication.

Statements about the influence of patient factors
on communication.

Statements about the extent to which individual
characteristics influence communication.

Information systems in hospitals and general practices are not compatible.

Phone calls mostly come from smaller hospitals.

Different timelines in hospitals and general practices impede telephonic reachability
(a.m. surgery times in hospitals, p.m. out-of-office hours in general practices).
Telephone calls disrupt current activities.

In general practices that are well organised, medical assistants work independently
and manage information flow.

Skills mix improves communication: case management, medical assistants and physi-
cian assistants.

Data protection (fax requires phone calls for verification of identity, no verification of
identity possible via telephone, impedes digital communication, hospitals need pa-
tients’ consent for transferring medical information to other care providers).
Statutory regulations do not apply to patients with private health insurance (e.g. GP
does not receive a discharge letter).

Healthcare organisations have to implement communication and information technol-
ogy at their own financial risk.

Communication is not financially compensated.

Communication is more intense in complex cases (e.g. patients with multi-morbidity,
polypharmacy, geriatric patients and oncological patients) or if misunderstandings are
expected to occur.

Communication via telephone is preferred in those cases.

Some physicians are more likely to call than physicians in other hospitals.

Language barriers with foreign staff hinder information exchange.
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Definition

Examples of topics identified

Personal emotional and social
determinants

Appreciation and
understanding of the
respective other

(Intrinsic) Motivation

Socialisation (regional,
medical discipline, ...)

Relationships

Statements about how an understanding of the
tasks of others and appreciation for their work in-
fluence communication.

Statements about what influence (intrinsic) moti-
vation has on communication.

Statements about the fact that the way of com-
municating is influenced by different types of so-
cialisation.

Statements on the extent to which personal rela-
tionships and contacts influence communication
and contact establishment.

GPs do not feel appreciated by junior physicians in hospitals, GPs are under the im-
pression that they put all the work on the GP.

VERAHSs feel that detailed information at admission is not appreciated by the care pro-
viders in hospitals.

Hospital physicians tend to not trust external diagnostic results.

Communication improves when care providers have worked together for a longer
time, as they gain an understanding of the others’ working mechanisms.

Work shadowing can be an opportunity for developing an understanding of different
areas of healthcare.

Only few individuals seem to be intrinsically motivated to communicate with other
care providers.

Motivation could be improved through positive reinforcement by patients.

A paradigm change is needed for hospital staff: healthcare does not end with hospital
discharge.

Medical students outside of Germany seem to be better trained for information ex-
change with other care providers.

Participants experience information flow to be better among geriatricians or oncolo-
gists.

Young GPs who have spent time in hospitals seem to be more aware of the infor-
mation that needs to be passed.

Differences are observed between physicians in big hospitals, small hospitals or gen-
eral practices.

Knowing someone and having met someone positively influences information flow
and contact establishment.

Knowing someone especially influences the probability of oral communication.

Care providers know each other from formal and informal meetings, both are used for
professional exchange.

Knowing someone seems to be one of the, or even the most important factor for suc-
cessful information flow.
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Definition Examples of topics identified
Strategies to address
emotional and social factors
Organised meetings and Statements on how organised formal meetingsand - Regular events can help with exchanging ideas, getting to know each other and the
events events can help to improve cooperation and com- respective others’ role and responsibilities.
munication (e.g. by discussing and establishing - Events could be quality circles, events for continuing education or meetings with
structures). other care providers.
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3.1.2.1 Current cooperation

Way of communication

In this subtheme, statements concerning the current means of communication, the persons communi-

cating and the time points of communications were gathered.

When admitting a patient to the hospital electively, participants described the communication to be
mostly written. This includes the referral, doctor’s letters from previous hospital stays or visits with
outpatient specialists, medication lists, lists of diagnoses, lab results and other diagnostic results such
as from electrocardiograms or sonography. Some hospitals inform GPs or patients about the infor-
mation and documents patients need to bring to their hospital stay appointment. Usually, the general
practice gives all documents to the patient who is then responsible for handing them over at the hos-

pital at the time of admission.

The statements by participants on which kinds of documents are transferred for urgent admissions
differed. This ranges from some general practices that only provide a suspected diagnosis to others
who provide the same documents as for elective admissions. Documents are handed to the patient,
relatives or paramedics if the patient is picked up by an ambulance in the practice. If patients are ad-
mitted from their home during a domiciliary or if the patient is admitted without the GPs knowledge,

participants report the most common way of transmission of documents to be via fax.

In some cases, oral communication does happen before an admission via telephone. For elective ad-
missions, some GPs call the treating physician at the hospital to depict a patient’s case in detail. When
admitting a patient urgently, GPs often call many hospitals to find an available bed and a physician to
treat their patient. Some VERAHSs stated that in acute situations, communication is oral via telephone
only. Pre-admission communication via phone usually happens between inpatient and outpatient phy-

sicians.

Post-discharge communication is mostly written as well, typically relying on discharge letters. It is usu-
ally paper-based and handed to the patient who is then responsible for handing it over to their GP.
Staff from hospitals reported that all patients receive a discharge letter or a preliminary discharge let-
ter with the final letter being sent out one to two weeks after discharge. However, general practice
staff reported that the availability and quality of discharge letters differ. Some patients do not bring a
discharge letter at all; however, it is not known whether the patient has not been provided with a
discharge letter or whether the patient has forgotten to pass it to the general practice. Sometimes,
discharge letters are too long and cannot be read totally. VERAHSs stated that some hospitals give no-

tice before discharging a patient via fax. The contents of the fax range from the note of discharge, lab
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results and medication list up to preliminary discharge letters. According to VERAHSs, this is seen as a

positive trend in discharge communication.

In some cases, hospital physicians call GPs before discharging a patient. This was described by both
parties to happen very rarely and only for non-routine cases. In complex cases, hospital physicians call
GPs to ask for an appraisal of the patient’s condition before hospital admission, to explain the treat-
ments that have been carried out or to collaboratively plan the patients’ further treatment relying on

the GP's knowledge of the patient.

A participant from hospital management explained this as follows: ‘These are the special things where
the doctors call each other. But most of it is just routine and, in this case, there are no calls.” (Hospital

Management) ' (see the German originals of all quotes in appendix I). One VERAH stated:

‘Funnily enough that has never happened before, except for last week when someone called [...]
yes, that he was being discharged and it was Friday [...] and yes, that was really great but other-

wise it really never happened. So not with me, yes.” (VERAH) .

A hospital physician described calls to GPs before discharge as: ‘But if we feel that the GP needs to be
informed to better assess the situation, then it's just a tried and tested means, such a short phone call

helps more than a two-page letter.’ (Hospital Physician) ™.

Communication at other time points includes requests for doctor’s letters or medication lists by both
parties. These organisational requests are usually telephonic between medical assistants in the general
practice and, depending on how hospitals or hospital wards are organised and staffed, nursing staff,
case management staff, ward assistants or social services staff at the hospital. The requested docu-
ments are then faxed to the other party. Hospital staff did not see any problems in communication
when further documents are asked for. General practice staff found it very common to call hospitals
and ask for documents or information that they miss in the discharge documents: ‘So, it's usually that
we phone afterwards anyway to try and get any stuff out.” (GP) V. Medical questions concerning issues
such as medication or allergic reactions or in cases when GPs are interested in the health status of their

hospitalised patients are usually discussed between physicians.

Other channels of communication were mentioned by the participants. Written communication via e-
mail seems to play a subordinate role and is used only if agreed upon beforehand. Some participants
have reported projects where they have tried to implement so-called referral platforms. These plat-
forms represent a kind of hospital-specific electronic health record that the hospital and all outpatient

physicians treating common patients can access. Discharge letters and other medical documents can
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be accessed via these platforms. One hospital physician reported cooperation with outpatient physi-
cians that allows them to access the hospital information system and its internal mailing programme

without restrictions.

Both parties described that they perceive the establishment of oral contact via telephone as one-sided
and see the sector they belong to as the one that usually calls the other party. Apart from this, state-
ments regarding ways of communication are congruent between all groups and complement the state-
ments of others. Communication is summarised as unstructured, mostly written and oral via phone,

as described by a hospital physician:

‘But I'll say the communication, the communication is a little bit old-fashioned [...] yes, it's just
telephone and fax. [...]. Email works, yes, only to a very limited extent with selected, so to speak,

where it is specially agreed that you go this way of communication.’” (Hospital Physician) ".

Evaluation of cooperation

This subtheme summarises statements on how the quality of cooperation is perceived and how coop-
eration has developed in the past. Participants from all groups had opinions on the quality of cooper-

ation.

Participants from all groups had different opinions on the trend of the quality of cooperation and com-
munication between general practices and hospitals in recent years. Some hospital staff did not see
any changes in cooperation, mostly because, all in all, cooperation always has been good and struc-
tures are well-established: ‘So, my impression is that it can always be better, of course, but these are
established structures that have proven themselves and, by and large, working together works quite

well.” (Hospital Physician) V'.

Some find that cooperation has improved. For example, GPs emphasised preliminary discharge letters
to be a positive trend. VERAHs mentioned that in their experience, the exchange between GPs and
hospital physicians has increased. Furthermore, they said that general practices have to call hospitals
less frequently for missing information and documents. However, if documents such as doctor’s letters

are requested, communication works well. This is confirmed by nursing staff:

‘With the GPs, with the general practices in general, | can't remember that it didn't work out
once [...] if the connection with a GP was established, as far as | know, this interest was usually
great enough. But | know that this reflects my situation now, | know from other areas that it

doesn't always go so well.” (Nursing staff) V.
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Some hospital staff saw improvement in cooperation with general practices to have happened with
the implementation of the measures of the RV EM or the certifications of medical centres. Further-
more, the creation of new positions, such as medical directors of interdisciplinary emergency depart-
ments, ward assistants or physician assistants led to improved cooperation and communication with
outpatient physicians, as mentioned by hospital physicians and nursing staff: ‘If it's about something
specific medical or rather nursing-related, they [physician assistants] take over those calls and that way

communication is better. Because of course they also relieve the doctors and - yes.” (Nursing staff) V.

Hospital physicians observed an increase in the number of contacts that are established by outpatient

physicians. Furthermore, they report that usually patients are admitted with specific inquiries.

Still, cooperation was not seen as a form of collaboration between hospitals and GPs where treatment
of patients is planned together: ‘And now we have really worked together over the phone. But those
are really the absolute exceptions.” (Hospital Physician) *. Other participants were disappointed as
they did not see any improvement in the cooperation between general practices and hospitals, which
generally was rated to be poor. Some participants from hospital management experienced a decreas-

ing quality of cooperation with general practices resulting from barriers posed by the RV EM.

Hospital management staff wished for more information from GPs when electively admitting a patient
to the hospital. Hospital physicians would like to see more detailed admissions. Some referrals include
a suspected diagnosis only. Criticism was voiced in particular about discharge letters. According to both
GPs and VERAHSs, some discharge letters seem to be written not on the day of discharge, but some
days beforehand. This leads to discharge letters containing outdated information, being incomplete
(for example allergic reactions are not mentioned), or being erroneous. For GPs this means additional
effort as they have to call the hospital and ask for clarification or missing information. One GP men-
tioned that he often cannot be bothered or does not have the time to call the hospital in these cases.
One participant from hospital management was self-critical and also sees room for improvement in
the way that his organisation discharges patients: ‘First of all, you have to look at your own nose, right?

I think that we can also inform better when we discharge patients.” (Hospital Management) *.

GPs also had opinions about telephone calls from hospitals. All participants said that they do receive
calls, but not often enough. They expressed that they especially would like to be called when one of
their patients passes away during a hospital stay. Most GPs only receive this kind of information via
relatives of the deceased patient. This was confirmed by VERAHs. One GP who was not content with
cooperation with hospitals said: / don't necessarily see that there are more phone calls now either...no,

so rather less. I’'m rather disappointed, to be honest. [...] So it hasn't gotten worse, but it hasn't gotten
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better either.” (GP) ¥. Furthermore, GPs complained about the effort they have to put into telephone

calls with hospitals when searching for a bed for urgent admissions.

What seems to be a special case as described by both participants from general practices and hospitals
are emergency admissions or admissions by an outpatient specialist physician. Hospital management
staff report that in some of these cases, no contact with a GP can be established and the hospital,
therefore, does not have any information on hand about the patient’s condition before admission. GPs
on the other hand complain about the fact that in these cases they often are without knowledge of
their patient being admitted to a hospital. Some learn about it by receiving a postal discharge letter,

the majority however are informed by relatives or the patient himself after being discharged.

Allin all, participants from all groups stated that oral communication between physicians via telephone

takes place daily and is considered positive.

Still, cooperation is seen as difficult and communication needs to be improved: ‘Contact is difficult.’
(GP) X “Then you try to establish contact and then simply explain to them [...] it's often about this,
yeah, good transition, right? And sometimes it's difficult, but, well.” (Hospital Management) *': or
‘What really could be improved is basically the contact between the referring doctors and the clinic,

which is the case in every country.” (Hospital Physician) *".

3.1.2.2 Optimal cooperation

Future cooperation

This subtheme comprises any statements about how the participants envision future cooperation and

communication between hospitals and general practices.

All hospital staff groups mentioned that they would prefer closer contact between hospitals and gen-
eral practices. Hospital physicians and nursing staff saw more intense and frequent cooperation as an
opportunity to manage patient flow better, especially for elective admissions, to ensure that infor-

mation that is passed on is complete and correct or to collaboratively plan patient care after discharge.

Furthermore, participants from hospital management and hospital physicians expressed a desire to
establish processes and standards between all institutions. This could be a defined catalogue of infor-
mation and documents that all admissions and discharges should include by standard. Hospital physi-
cians saw the following as relevant information for hospital admission: diagnoses, medication, care

after discharge, domestic setting, power of attorney, living will and contact persons.
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One participant from hospital management thought that in the future, private companies will become
more relevant and patients will become active and have health information on hand on their

smartphones:

‘Anyway, | believe that we will be overtaken at this point because we are so detailed with data
protection and hospitals and billing that WhatsApp will overtake us and at some point, private
providers will say 'l manage your patient data, you can take it with you everywhere' and then
the patients will stand in front of us with the little smartphone and say 'It's all on there, please

read it on this little screen'.” (Hospital Management) *.

All statements in this subtheme were made by participants from hospitals and are tallying and compli-
mentary. GPs and VERAHSs did not describe any opinions on future cooperation between general prac-

tices and hospitals.

Optimal way of communication

As an addition to the subtheme ‘Way of communication’, this subtheme includes comments on which

ways of communication the participants would rate as optimal.

Firstly, participants wished for a standard that defines the means of communication for different situ-
ations. Ideally, healthcare organisations can communicate with media continuity where admission let-
ters and discharge letters are transferred in the same and standardised way. One participant from
hospital management described what non-continuity of media looks like in everyday practice: ‘Yes,
and then | print out the doctor's letter, put it in the fax, fax it over and then throw the whole thing in

the data bin afterwards.” (Hospital Management) ™.

Hospital management wished for the introduction of a mandatory admission letter to summarise all
information about a patient before hospitalisation. Additionally, hospital physicians would like to re-
ceive a notification about any upcoming admission, so that they can be discussed with the admitting
outpatient physician. Hospital management would also prefer to send discharge letters to GPs before
the day of discharge, for example via e-mail where it can be ensured that the recipient receives the
information. GPs would like to receive notifications about upcoming discharges via telephone, fax or

e-mail.

Hospital management saw the telephone as a means for queries, hospital physicians prefer communi-
cationvia telephone for urgent cases. They wished for a clear definition of which information is allowed
to be transferred via telephone. Furthermore, they mentioned that GPs should provide hospitals with

a phone number where they can be reached during out-of-office hours, as usually the receptionists’
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phone is connected to an automated answering machine during out-of-office hours. One hospital phy-
sician mentioned that he experiences GPs being very reluctant to provide such a telephone number

for other care providers, even if it is filed in a confidential system.

Furthermore, hospital management would like to digitalise communication but is under the impression
that GPs prefer communication via fax. However, GPs, too, made statements about electronic com-
munication. GPs and hospital staff had several ideas about how communication should be digitalised.
Participants from hospitals commented that information that is already on hand, such as medication
lists, should be made digitally available and useable. Nursing staff would prefer communication that is
non-paper based as paper is error-prone: paper can be lost, can be destroyed and the utilisation of
outdated versions of documents such as medication lists can pose a danger to patients’ well-being.
Additionally, the transfer of paper-based documents via patients is unreliable, as care providers cannot
influence whether the recipient receives the document. One participant from hospital management
added that they would even go further than digitalised paper: ‘So in the future, it is quite clear that we

need to [...] move away from paper, also away from digitalised paper.” (Hospital Management) *\.

According to hospital management, the first step would be to encrypt communication and not use fax
to communicate, as it is not secure, as mentioned by nursing staff. Participants from all hospital groups
mentioned that they would like to use some kind of messenger system. This could be used as a means
for rapid communication instead of communication via telephone which always disturbs the activities
of the recipient. Furthermore, it could be used for notifications that do not require an answer or reac-
tion. Hospital physicians added that admissions could be announced including symptoms and the sus-
pected diagnosis. Hospitals could reply with a possible admission date, leading to better management

of patient flow.

Additionally, participants had other ideas about digital communication between hospitals and general
practices. GPs and nursing staff wished that software that is used in all organisations is compatible for
information exchange. Therefore, hospital management participants prefer standardised communica-
tion according to the specifications of the electronic health record. Other ways of communication were
seen in a kind of platform that all care providers could access. This could be an electronic health record,
referral platforms, or allowing GPs access to hospitals’ information systems. The latter was supported
by GPs. Hospital management added that whichever means is implemented, it should be integrated

into the hospital information system and not be an additional system to avoid double documentation.

Additionally, nursing staff saw electronic health records provided by sickness funds such as mobile
apps for smartphones as a means of communication and storage of information such as medication

lists. Moreover, hospital management was in favour of introducing an online market for care after
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discharge. This could include institutional long-term care spots or medical aids and devices, including
the approval processes with sickness funds. The identification of patients when communicating elec-

tronically could be realised by using a barcode, a central patient ID or an electronic health card.

All in all, statements made by the participants were mostly congruent and added to those of the other
groups. Statements from participants from hospitals were more detailed than those from general prac-
tice staff who only had little idea about ideal ways of communication. There were only two statements
that were contrary to the majority as described above: one nurse did not see any necessity for optimi-
sation as the current ways of communication are proficient. Furthermore, one VERAH, and this was
the only statement made by a VERAH in this subtheme, said that she would prefer paper-based com-
munication. She described that persons like herself who prefer to work paper-based would print emails

and other documents anyways.

Role and responsibilities of hospitals

This subtheme summarises statements about the role and responsibilities that participants associate

with hospitals in the cooperation between hospitals and general practices.

Participants said that it is hospitals that should make the first move in contacting general practices and
have to make sure that information during admission and discharge is shared in a standardised way.
When patients are admitted, hospital physicians see it as their responsibility to assess, if necessary
together with the GP, whether patients need to be treated in a hospital or whether outpatient care
could be organised. When discharging a patient, the discharge letter should be given to care providers
and patients. GPs also considered it hospitals’ duty to provide other care providers with information.
Hospital management adds that the hospital needs to coordinate care after discharge with those who
will provide such care to plan it feasibly. Hospital management staff stated that hospitals should make
their duties and obligations as well as jurisdictions transparent to other care providers. In general,
participants from hospital management thought that a change of paradigm towards more intense co-

operation with general practices is necessary.

Apart from one GP and one hospital physician, only participants from hospital management expressed

ideas about the roles and responsibilities of hospitals regarding cooperation with general practices.

Role and responsibilities of general practices

This subtheme summarises statements about the role and responsibilities that participants associate

with general practices in the cooperation between hospitals and general practices.
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All participants from hospitals mentioned that GPs are responsible for providing the hospital with com-
prehensive and structured information when admitting patients to the hospital. This includes medica-
tion lists and information about the patient’s social situation, nursing and caregiving situation and legal

information such as a living will or power of attorney/ legal representative:

‘From the referral side, | would like to see a mind for social situations, as it is actually written in
the framework agreement, also delivered to the hospital by the GPs. In other words, what is the
patient's level of care dependency, how is he cared for at home and when will the nursing service

come? That this is simply information that also comes to the hospital from outside.” (Nursing

staff) xviii-

Furthermore, hospital management referred to the fact that GPs usually know their patients well and

therefore should be involved when planning care after discharge:

‘There [in the regional home, communal neighbourhood structures] they always come back,
that's where most of the information about them is and that's why it would only be conclusive
for me if these care structures are also actively involved in the admission and discharge process,

yeah.’ (Hospital Management) **.,

Hospital physicians agreed that GPs should assess whether care after discharge that has been planned
by hospitals is feasible, but hospitals should be responsible for contacting GPs and asking for their
assessment. More generally, participants from hospital management saw the need for a change of
paradigm towards more cooperation also true for general practices. They also should strengthen their

role as coordinators of care and, in this regard, become more active.

GPs agreed that their role includes having responsibility for coordination, planning of care in general
and follow-up care after discharge: ‘So | think in that area we have such a big focus and a very big task

in coordination, planning, care, follow-up.’ (GP) **.

All in all, participants from hospital management made the most comments on the role and responsi-
bilities of general practices, all participants from hospitals agreed. Statements from general practices

however were scarce, only one GP commented on this topic.

3.1.2.3 Determinants of cooperation

This theme includes comments on aspects that participants have the impression to be determinants
of cooperation between hospitals and general practices. The theme is divided into five subthemes:
organisational determinants, legal determinants, financial determinants, patient determinants and in-

dividual characteristics.
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Organisational determinants

There are several organisational aspects that participants think to determine cooperation between

hospitals and general practices and that mostly refer to oral communication via telephone.

One that has been commented on by participants from all groups except GPs is the reachability of the
respective other, amongst others since GPs and hospitals have different timelines: ‘The different time-
lines where you are in the hospital and the practice [...] when rounds take place and the case managers
become active, that...that just doesn’t fit the processes in the general practice.” (Hospital manage-
ment) . Participants from hospital management pointed out the fact that physicians often are in sur-
gery and hospitals are without a concept of how these physicians can be reached by outpatient physi-
cians via telephone. VERAHSs supported the impression that hospital staff is difficult to reach via tele-
phone. Hospital management added that GPs themselves are difficult to reach, medical assistants in
general practices mostly pick up the telephone though. Nursing staff added that sometimes the hospi-
tal does not have any contact information for the general practice and therefore cannot call them. If
they do call, they made the experience that often no one answers their call or that they have called
during the general practices’ out-of-office hours. Hospital management and VERAHs had the impres-
sion that telephone calls are impacted by time constraints, for example, due to lacking personnel: ‘The
GPs are basically overburdened in terms of organisation. They don't have the time.’ (Hospital physi-

cian) ¥,

Hospital physicians saw a problem in telephone calls as they disturb any ongoing activity of the coun-
terpart. However, they do think that if a high effort is put into organising telephone calls, they are
feasible. Solutions as suggested by participants from hospital management are the implementation of
contact persons, designated time slots for telephone calls between different care providers, or simply
sending emails with a request for a call-back. Furthermore, VERAHs were under the impression that
whether hospital staff calls the general practice depends on the organisation. According to their expe-
rience, staff from smaller hospitals rather calls than bigger hospitals such as university hospitals: ‘Well,
| don’t think that in the big hospitals, the physicians are going to start calling [us]. | don’t think so. |

think it’s more likely to happen in smaller hospitals.” (VERAH) .

Another factor determining communication between hospitals and general practices the skills-mix, as
described by hospital management and nursing staff. In hospitals, well-implemented case manage-
ment improves cooperation with other care providers. Additionally, medical assistants in hospital
wards can help to improve cooperation with general practices, as they can take over any administrative
tasks and thereby release the burden from physicians. Considering general practices, hospital manage-

ment found well-organised practices to be characterised by competent medical assistants:
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‘There are a few practices where | think they are well organised, yes? Where it is very well pre-
pared, yes, where the medical assistants do a lot, yeah? And they also work very precisely and

the documents | receive make sense in terms of scope and form, yeah?’ (Hospital management)

XXiv

Lastly, GPs commented on the fact that most care providers use different information systems, which

complicates communication.

All in all, participants from all groups made comments on how organisational aspects impact coopera-
tion and communication with other care providers. Hospital management staff were the only ones
who took a critical view of their own organisation and an appreciative view of other organisations.
Participants from the other groups rather suggest difficulties within organisations from other

healthcare sectors.

Legal determinants

The majority of comments in this subtheme address data protection as a determinant of communica-

tion with other care providers.

As described in the subtheme ‘Way of communication’, care providers often communicate via tele-
phone or fax. Both are impacted by data protection measures, as described by all participants except
GPs and hospital physicians. Faxing was seen as critical from a data protection perspective, as the
sender does not know whether the documents are received by the correct recipient. Therefore, com-
munication via fax is usually accompanied by telephone calls for verification of identity. However, even
on the telephone, the counterpart is unknown, as was mentioned by hospital management. On the
other hand, opinions on data protection diverge as sporadically, hospital management and nursing
staff said that due to data protection measures, communication via telephone is not allowed so they
use fax only: ‘And then you have to call and then a fax is sent here and you have to confirm again that
it really is you and back and... Data protection, no, you know everything. Well, it’s always an act.” (VE-

RAH) >,

Nursing staff mentioned that they need the consent of patients to exchange information about the
patient with other care providers. Thus, GPs do not receive a discharge letter if only the patient is listed
as the recipient. Hospital management and physicians also found that data protection impedes digital

communication, for example via a common platform.

Other legal determinants include a patient’s health insurance: one GP said that for patients with com-
pulsory health insurance, hospitals are obligated to write a discharge letter. These obligations do not

apply to patients with private health insurance and he often does not receive any information at all.
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One hospital physician furthermore commented that implementing access to hospital information sys-

tems for GPs is difficult as there is a risk of allegations of corruption.

Allin all, there were comments from participants from all groups that are congruent and complemen-

tary.

Financial determinants

Only two participants from hospital management mentioned financial determinants that impact coop-

eration and communication with other care providers.

One participant said that as long as there are no specifications for a telematics infrastructure by the
government, healthcare organisations have to implement structures at their own financial risk: ‘With
the risk that we will have to spend money on this and switch over at some point as the IT infrastructure
outside evolves.” (Hospital management) . Another participant went one step further and said that

every minute, care providers invest in compensation.

Patient factors

Interview participants mentioned patient characteristics that influence communication between hos-

pitals and general practices. This subtheme comprises these statements.

One participant from hospital management said that for patients with a ‘normal’ course of treatment,
the discharge letter is the preferred way of communication. Participants from all groups agreed that
communication and exchange are more intense and therefore more often happen via telephone for
complex cases. GPs, VERAHSs, hospital management and hospital physicians gave examples of patients
that fall in this category. This includes patients with multi-morbidity, patients with polypharmacy, pa-
tients with complex medication such as anticoagulants, palliative patients, patients with wound heal-
ing disorders and patients with parenteral feeding or an analgesic pump, geriatric patients, oncological
patients, patients who reside in long-term care institutions, cases that require coordination of care

after discharge, or patients who have had a long hospital stay:

‘From time to time, it happens that patients whose discharge situation is difficult or complex and
we know that some problems are still shaky, well, are uncertain how it will develop further, we
try to make telephone contact with the doctors who will continue to care for them beforehand,
so that we say ‘This and that were our considerations. We assume that it will continue like this,
but there could also be problems’. That the attending general practitioner simply is also informed
by telephone and can perhaps also consider whether he will then carry out the follow-up care

more closely and see the patient the next day if there are home visits.” (Hospital physician) 1.

61



Results |

Hospital physicians added that other cases where they would call a GP before discharge include those
where misunderstandings are likely to occur. Another example would be patients who have compre-

hension problems regarding their condition.

Hospital management participants added that they would call the general practice before discharge

especially if patients have a good relationship with their GP.

Only a few participants from the group of VERAHs said that they do not see any patient characteristics

to be influencing communication with hospitals.

Individual characteristics

Participants from hospital management and hospital physicians mentioned that the degree of cooper-
ation and communication depends on the physician himself. One hospital manager made this obser-
vation for GPs and mentioned that some even visit their patients in the hospital. One hospital physician
spoke for his group and said that some physicians would always call the GP whereas other physicians

would never call:

‘So I could tell you that there are colleagues who always call because they think it makes sense
because they want to pass on their needs or specific questions to the doctor who is responsible
for the following care. Yes, and some colleagues never do that, so to speak.’ (Hospital physi-

Cian) xxviii.

One VERAH added that with foreign physicians, language barriers often hinder communication. The
participants did not give any further detail on which other individual characteristics determine coop-

eration and communication.

3.1.2.4 Personal, emotional and social determinants

In addition to the determinants described above, the participants mentioned further determinants
that can be described as emotional, social and personal and are thus mostly not bound to the organi-
sation they belong to. Therefore, an own theme dedicated to personal emotional and social determi-

nants, which is further split into five subthemes, has been identified.

Appreciation and understanding of the respective other

This subtheme includes statements concerning how understanding the responsibilities of others and
appreciation for their contribution affect communication with others. Participants from all groups ex-
cept hospital nursing staff commented on this issue and there were different examples reported on

how this determinant influences communication.
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GPs reported that they do not feel appreciated by hospital staff. They were under the impression that
all of the work is put to them by hospital staff. One GP especially does not feel appreciated by junior
physicians: ‘How they (the junior physicians) judge us general practitioners. — ‘Look at this and how and

what he’s sending us today’ or something < both laugh > ‘just gives us work’ < laughs>.” (GP) **,

Furthermore, GPs wished to receive more information about their patients and would like to be up to
date regarding their patients’ health. VERAHs made the experience that providing paramedics and
hospitals with admission letters is not appreciated. They were unsure whether admission letters even
find consideration in the hospital. One participant from hospital management said that hospital physi-
cians do not trust external diagnostic results. Another participant said that after having cooperated
with other care providers for a while one knows the working methods and requirements of the other.

This improves cooperation.

According to the participating hospital doctors, many of their colleagues believe that it is appropriate
to involve GPs in many cases, as they know their patients well. One participant saw opportunities in
including work shadowing for medical students to develop an understanding of different areas in
healthcare: ‘And then | find it very difficult to establish a communication where | don't know what

makes the other person tick, what possibilities the other person has.’ (Hospital physician) **.

Allin all, each sector speaks critically about the respective other.

(Intrinsic) Motivation

Two participants from hospital management commented on motivation being a determinant of coop-
eration and communication. One said that it is only individuals who are motivated. Another participant
sees the need for a change of paradigm. He said that among hospital staff awareness must be raised
about the fact that healthcare does not end with a hospital discharge. He saw an opportunity to in-
crease motivation through positive reinforcement: ‘Well, | just think that the cultural change in peo-
ple’s minds, [...] the fact that people are moving towards each other, is very important.” (Hospital man-

agement) ¥,

Socialisation (regional, medical discipline ...)

Participants from all groups made statements that can be summarised under the subtheme of sociali-

sation. According to the participants, different kinds of socialisation affect communication.

One GP told about a case where he was content with the hospital physicians’ communication. He said
that he is quite sure that this particular physician must have gotten his diploma from outside of Ger-
many, having the impression that universities outside of Germany prepare medical students better for

communication with other care providers. The same participant said that he attaches the quality of
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communication to the medical discipline. He observes good cooperation among geriatricians and on-

cologists.

VERAHSs described that young GPs who used to work in a hospital, for example during their specialist
medical training are more aware of which information is relevant in the hospital: ‘We have two young
doctors who have been in the clinic for a long time, who come from a clinic and they are totally aware
of the fact, they say you need the reports.” (VERAH) *, Hospital physicians also reported the relevance
of knowing the other care providers’ or organisations’ workflow and see the need to spend time in
different organisations during medical training. Furthermore, they said that medicine is practised dif-
ferently in bigger hospitals than in smaller hospitals or general practices in a way that larger hospitals

exhaust the possibilities of modern medicine.

Hospital management staff mentioned that they believe that achieving several certificates improved
the cooperation with their admitting physicians. They also said that one has to consider that different

care providers such as GPs or outpatient specialist physicians need to be approached differently.

There were not many statements, but there were complimentary comments from participants from

all groups.

Relationships

There were many statements, mostly by GPs, hospital management and hospital physicians, on the
positive influence of knowing someone personally on cooperation and especially oral communication
via telephone. One hospital physician saw anonymity as a barrier to establishing contact. Others say
how knowing someone, or better knowing someone’s face, makes it easier to pick up the phone and
call them: ‘You could clearly tell that when you are sitting together at one table and have seen each
other, you pick up the phone faster, get in touch personally and some things simply run more smoothly.’

(Hospital management) ¥,

Participants talked about where they know other care providers from. GPs and VERAHs mentioned
quality circles as an opportunity to get to know other health professionals. Other opportunities are
events organised within physicians’ networks (such as Christmas parties), groups of regulars or round
tables. These events were seen as possibilities to get to know each other, meet new people, intensify
relationships with established contacts or even make friends. Furthermore, private and informal meet-
ings are used for professional exchange: ‘Well, it was initiated by our former managing director here
from the [health insurer] in [city] and he is retired but still, on the road as a consultant, | know him well

from back in the day and we had dinner together <laughs >.” (Hospital physician) *V.
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GPs said that they are more connected with senior physicians than with assistant doctors, the latter
probably do not see the relevance, according to GPs. Furthermore, they did see a need to get more
connected among GPs. On the contrary, one participant from hospital management said that he has
friends in other hospitals and he does make use of those contacts for information exchange. Hospital
physicians and GPs agreed that they would rather call someone if they know them. Nursing staff added
that this also applies to social services. The probability of oral communication somewhat depends on

the individual or rather the relationship between individuals:

‘You know what you look like, you know each other, you sometimes talk about something else
[than work], you sit together over a beer and in this respect there’s a good contact [...] Every now
and then he calls and says, for example, ‘I’'ve got this and that, you sent me this and that and |
did that’, that was — like that and like that and that’s all right or you have to look again or

something, it’s going quite well, yes.” (GP) **.

This was confirmed by a participant from hospital management who saw relationships from the past

as a facilitator to implement new practices that aim to improve cooperation:

‘The advantage was that the case manager with whom we originally started was a long-estab-
lished, senior nurse here at the hospital and this is probably the same in every city, the young
doctors do their residency at the clinic and they all knew her at some point and then they go out
and take over a practice. And then that was just over, so they already knew each other. She knew
most of them, | think she knows most of the doctors in ambulatory practices and of course the
hurdle of 'I'll pick up the phone, call them, talk to them personally or through their office staff' is

not a problem.” (Hospital management) i

One participant said that cooperation mostly depends on knowing others, therefore any other efforts
on improving cooperation are not worthwhile. Others supported this by suggesting strategies for im-
proving cooperation such as intensifying established relationships or implementing permanent contact
persons who always take calls. A hospital physician again confirmed that health providers just know
each other in small cities: ‘Got a face to go with it, right. [City] is not exactly a big city, which means
you know each other [...] and we know how to take each other, that’s certainly an advantage.’ (Hospital

physician) ¥,

3.1.2.5 Strategies to address emotional and social factors
Participants from hospital management and hospital physicians mentioned organised meetings and
events as strategies to exchange ideas with other care providers and thus address some of the emo-

tional and social determinants of information exchange:
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‘I mean, here at the university hospital, it’s the same as in [place]. You could attend any kind of
continuing education events from early morning to late at night, which are of course also open
to ambulatory physicians, but they are often very specific to complex diseases. In [place], as well
as in [place] I, there is the general practitioners’ day once in a half year, where also interested
people can come. So such events, | think, could help to lower or break down obstacles and barri-

erS., (HOSplta/ physician) xxxviii.

These could serve as platforms to introduce themselves to others, exchange views on positive and
negative aspects of the cooperation between the organisations involved and discuss the stakeholders’
roles and responsibilities. One hospital physician said that networking among hospitals is also im-

portant.

They mentioned different events that could be adequate platforms for the described exchange: quality
circles, the event ‘Day of General Practice’, which is established with departments of general practice
in university hospitals and should be open for hospital physicians as well, or yearly meetings with other
care providers. The latter is a kind of event that hospital management described to be established with

nursing staff in hospitals together with other long-term care institutions.

3.2 Results of the social network analysis®

In this chapter, the results of the SNA are presented. First, the study population is introduced along
with some descriptive characteristics and illustrative figures from a selection of physicians” ego net-
works. Then, the results of the analysis of the effect of network characteristics on CoC and readmis-
sions are presented, followed by the results that focus on variation and differences in the network

characteristics and their effects between urban and rural areas.

3.2.1 Description of the study population and structural characteristics of networks

A total of 7,294 patients and 3,673 GPs were included in the analysis. The number of included patients
per physician was on average two and varied between one and 15. Figure 3Figure 4 shows two individ-
ual networks of GPs who take care of only one versus 15 patients and figure 4 illustrates how the GPs’

networks may differ depending on urbanity, in both cases regarding the size of the network.

9 Parts of this chapter have already been published in the following publication:

Forstner, J., Koetsenruijjter, J., Arnold, C., Laux, G. and Wensing, M. (2023b). The Influence of Provider Connectedness on
Continuity of Care and Hospital Readmissions in Patients With COPD: A Claims Data Based Social Network Study. Chronic
Obstr Pulm Dis 10, 77-88, doi: 10.15326/jcopdf.2022.0359.
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Figure 4: Two illustrations of networks depending on GP cluster size

Legend: Individual networks of a GP who has one patient with COPD in their cluster (left) versus a GP who has 15
patients with COPD in their cluster (right). Dark blue dots represent GPs and light blue dots represent specialists

(pneumologists, cardiologists). Lines represent relationships between physicians, based on at least 5 shared pa-

tients.
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Figure 5: Two illustrations of networks depending on GP urbanity

Legend: Individual networks of a GP who practises in an urban area (left) versus a GP who practices in a rural
area (right). Dark blue dots represent GPs and light blue dots represent specialists (pneumologists, cardiologists).

Lines represent relationships between physicians, based on at least 5 shared patients.
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General practitioners included in the analysis were on average 56.42 (SD 8.64) years old and had a
mean of 15.24 (SD 9.4) years of experience in their current practice. Approx. two-thirds of GPs partic-
ipated in the HZV (n = 2,346, 63.9 %) and the majority participated in the DMP for COPD (n = 3,266,
88.9 %). General practitioners were connected by sharing patients with approx. 30.5 (SD 19; equals
degree centrality) physicians on average, whereof on average 23.01 (SD 10.94) were specialists. The
average closeness centrality of GPs was 0.48 (SD 0.04). Ego-networks of GPs had an average density of
0.65 (SD 0.15), a cohesion of 5.56 (SD 3.28) and an El-index of 0.7 (SD 0.14). All information on the

characteristics of GPs can be found in table 5. Figure 6 illustrates an exemplary individual network.

Table 5: Description of the study population of GPs (n = 3,673) and networks

N (%) Mean (SD) Range

Age (years) 56.42 (8.64) 32-80
Sex

Male 2,487 (67.7)

Female 1,186 (32.3)
Region

Urban 1,877 (51.1)

Rural 1,796 (48.9)
HzZV (yes) 2,346 (63.9)
DMP (yes) 3,266 (88.9)
Average number of patients 525.87 (312) 19-3,442
Experience in practice in years 15.24 (9.4) 0.08 —45.53
Share of specialists within ego network 23.01 (10.94) 0-100
Density 0.65 (0.15) 01-1
Degree centrality 30.50 (19) 2-183
Closeness centrality ? 0.48 (0.04) 0.21-0.71
El-Index 0.70(0.14) 0.16 -0.98
Cohesion 5.56 (3.28) 1-20

a multiplied by 10,000

SD: standard deviation, HZV: German: ‘Hausarztzentrierte Versorgung’, strong primary care pro-
gramme, DMP: disease management programme, El: External-internal
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Figure 6: lllustration representing a network with average values in all network characteristics, Copyright 2023

Chronic Obstructive Pulmonary Diseases: Journal of the COPD Foundation (Forstner et al. 2023b)

Legend: Individual network of a general practitioner to illustrate what an average network looks like. Dark blue
dots represent general practitioners and light blue dots represent specialists (pneumologists, cardiologists). The
square in the middle of the network is the GP whose individual network is presented here. Lines represent rela-
tionships between physicians, based on at least 5 shared patients. This network has: density: 0.5, degree central-

ity: 30, closeness centrality: 0.49, El-index: 0.73, cohesion: 3.

The patients included in the network study were on average 72.41 (SD 10.64) years old and had a mean
CCl of 4.57 (SD 2.84), with 25 % of patients being affected by ACO. About 45 % of patients had severe
to very severe COPD, but severity was not documented for over a third of the included patients. Over-
all, about a quarter of the study population died within the year after discharge (n = 1,762), on average
approx. 5.7 months after discharge. Almost half of those died after previously having been readmitted
(n=762). Continuity of care, as measured by the SECON, was on average 0.73 (SD 0.23) within the year
after discharge. With n = 2,783 patients, over a third of the study population was readmitted within a
year after discharge. On average, patients were readmitted 128.74 (SD 104.28) days after discharge.
Overall, 7.8 % (n = 571) were readmitted within 30 days after discharge, 10.1 % (n = 734) within 90
days, 8.8 % (n = 640) within 180 days and 11.5 % (n = 838) within 365 days after discharge, respectively.

Table 6 provides an overview of the description of the COPD patients included in the study.
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N (%) Mean (SD) Range
Age (years) 72.41 (10.64) 40-100
Sex
Male 4,110 (56.3)
Female 3,184 (43.7)
ccl 4.57 (2.84) 1-18
Asthma-COPD-overlap (yes) 1,827 (25)
COPD severity
Not recorded 2,594 (35.6)
Mild 363 (5)
Moderate 1,119 (15.3)
Severe 1,284 (17.6)
Very severe 1,934 (26.5)
Nursing home (yes) 344 (4.7)
Number of hospital stays in the previous year 1.3(1.75) 0-18
Length of index stay 9.1 (6.58) 2-102
Number of visits with usual provider
In the year after discharge (n = 7,294) 21.98(15.38) 1-140
Within 30 days after discharge ®(n = 7,294) 2.52(2.16) 0-23
Within 90 days after discharge ®(n = 6,569) 6.25 (4.69) 0-46
Within 180 days after discharge (n = 5,681) 11.54 (8.15) 0-86
Within 365 days after discharge ?(n = 4,874) 21.61(14.71) 0-140
Share of contacts with specialists on all physician contacts
In the year after discharge 7.78 (11.35) 0-91
Within 30 days after discharge ° (n = 7,294) 5.85(16.26) 0-100
Within 90 days after discharge ° (n = 6,569) 7.85 (16.26) 0-100
Within 180 days after discharge ®(n = 5,681) 8(23.38) 0-100
Within 365 days after discharge ® (n = 4,874) 8.01(11.37) 0-91
Time from discharge until readmission (n = 2,783) 128.74 (104.28) 0-365
SECON
In the year after discharge 0.73 (0.23) 0-1
Within 30 days after discharge ° (n = 5,488) 0.75 (0.36) 0-1
Within 90 days after discharge ® (n = 6,328) 0.73(0.3) 0-1
Within 180 days after discharge ° (n = 5,639) 0.73 (0.25) 0-1
Within 365 days after discharge *(n = 4,872) 0.73(0.22) 0-1
Readmission within 30 days (yes; at risk: n = 7,294) 571 (7.8)
Readmission within 90 days (yes; at risk: n = 6,569) 734 (10.1)
Readmission within 180 days (yes; at risk: n = 5,681) 640 (8.8)
Readmission within 365 days (yes; at risk: n = 4,874) 838 (11.5)
Overall mortality 1,762 (24.2)
Mortality after readmission 762 (10.4)
Time until death (in months, n = 1,261) 5.7 (3.65) 0-12

aor until readmission, b applies to the at risk-population only

SD: Standard deviation, CCl: Charlson Comorbidity Index, COPD: Chronic obstructive pulmonary disease,

SECON: Sequential Continuity Index
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3.2.2 Results of the analysis of the effect of network characteristics on continuity of care

The null model showed an ICC of 0.24, indicating that 24 % of the variance in the outcome is attribut-
able to being cared for by a certain GP. In bivariate analyses of each of the network characteristics,
degree centrality, the El-index and cohesion showed to have a statistically significant impact on the
SECON. When controlled for confounders on a patient and GP level, degree centrality and the El-index
remained to have an effect. Furthermore, closeness centrality significantly affected the SECON. Cohe-
sion was no longer statistically significant when controlled for confounders. The results can be found

in tables 7 and 8.

Table 7: Results of bivariate analyses regarding the SECON

SECON
B Cl

Density 0.002 -0.025; 0.029
Degree centrality -0.058 *** -0.088; -0.029
Closeness centrality -0.012 -0.039; 0.015
El-index 0.040 0.013; 0.067
Cohesion -0.027 * -0.054; -0.000
N (patients) 7,294
N (GPs) 3,673

Separate models were computed for each of the predictors.
** 1 <0.001,** p<0.01,* p<0.05

SECON: Sequential Continuity Index, B: Standardised coefficients,
Cl: Confidence interval, El: external-internal, GP: general practitioner

The final model was statistically better than the model containing confounders only
(Chi? = 24.26, p < 0.001), indicating that network characteristics have a significant influence on the
SECON. The analysis showed that an increase in closeness centrality by one SD (0.04) led to a decrease
in the SECON by 0.029 SDs (SD =0.23; 95 % Cl = -0.054; -0.005, p < 0.05). An increase in the El-index by
one SD (0.14) led to an increase in the SECON by 0.037 SDs ( =0.037, 95 % Cl = 0.004; 0.071, p < 0.05).
Density, degree centrality and cohesion did not have a significant impact on the SECON after hospital

discharge.
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Table 8: Results of the analysis of each of the predictors regarding the SECON, adjusted for confounders (overall

and subgroup analyses for urban and rural areas)

SECON
B Cl

Density

Overall 0.024 -0.000 - 0.049

Urban 0.016 -0.017 - 0.049

Rural 0.038" 0.001 - 0.074
Degree centrality

Overall -0.063 " -0.094 - -0.032

Urban -0.03™" -0.069 - 0.009

Rural -0.162 ***M -0.217 - -0.108
Closeness centrality

Overall -0.028 " -0.050 - -0.005

Urban -0.024 -0.057 - 0.009

Rural -0.031" -0.062 - -0.001
El-index

Overall 0.046 ™" 0.022 - 0.070

Urban 0.033 "' 0.001 - 0.065

Rural 0.068 **! 0.031 - 0.105
Cohesion

Overall -0.009 -0.030-0.013

Urban 0.003 -0.025-0.031

rural -0.026 -0.059 - 0.007
N (patients) — overall/ urban/ rural 7,294/ 3,835/ 3,459
N (GPs) — overall/ urban/ rural 3,673/ 1,877/ 1,796

Separate models were computed for each of the predictors, with the overall study population
as well as for subgroups divided into GPs working in an urban or rural area.

™ p<0.001, ™ p<0.01, " p<0.05, "effect is significantly different between urban and rural
with p < 0.001, '"effect is significantly different between urban and rural with p < 0.01,
Teffect is significantly different between urban and rural with p < 0.05.

Models adjusted for: patient sex, patient age, asthma-COPD-overlap, nursing home, COPD se-
verity, number of hospital stays in the previous year, number of contacts with the usual pro-
vider in the year after discharge, CCl, length of index stay, share of physician contacts that are
with a specialist, GP sex, area of GP working place (overall only), GP participation in strong
primary care program, GP participation in DMP, GP experience in practice years, GPs’ average
number of patients.

SECON: Sequential Continuity Index, B: standardised coefficients, Cl = Confidence interval, El:
External-internal, GP: general practitioner, COPD: Chronic obstructive pulmonary disease, CCl:
Charlson Comorbidity Index, DMP: Disease management programme

Concerning confounders on a GP level, patients whose GP participates in the HZV have a SECON which
is 0.333 SD higher than patients whose GP does not participate in the HZV (B = 0.333, 95 % CI = 0.280;
0.386, p < 0.001). Patients whose GP participates in the DMP for COPD have a SECON which is 0.109
SDs lower than patients whose GP does not participate in the HZV (B =-0.109, 95 % CI =-0.188; -0.030,
p <0.01).
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Patients whose GP practices in an urban area have a SECON which is 0.046 SDs higher than patients
whose GP practices in a rural area (f =0.046, 95 % Cl =0.002; 0.090, p < 0.05). Furthermore, an increase
in the experience in practice of the GP by one SD (SD = 9.4) is associated with an increase in the SECON
of their patients by 0.064 SD (B = 0.064, 95 % = Cl 0.042; 0.086 p <0.001). Regarding the number of
contacts with the usual provider in the year after discharge, an increase by one SD (SD = 15.38) led to
an increase in the SECON by 0.196 SD (B = 0.196, 95 % Cl = 0.177; 0.215, p < 0.001). All results are

reported in table 9Table 9.

Table 9: Results of the final multivariate regression analyses regarding the SECON

SECON
B cl
Constant -0.091 -0.197 - 0.015
Patient characteristics
Sex (ref: male) -0.026 -0.062 - 0.009
Asthma-COPD c -overlap (ref: no) -0.059 ** -0.100 - -0.019
Nursing home (ref: no) -0.154 ™" -0.238 - -0.069
Severity (ref: mild COPD)
moderate COPD -0.031 -0.120-0.058
severe COPD -0.037 -0.125-0.050
very severe COPD -0.004 -0.089-0.081
COPD, severity unspecified -0.023 -0.106 - 0.060
Age 0.058 *** 0.039 - 0.077
Number of hospital stays in the previous year -0.024 " -0.042 - -0.006
Number of contacts with the UP in the year after discharge 0.196 ™" 0.177 - 0.215
ccl -0.047 ™ -0.067 - -0.028
Length of index stay -0.001 -0.019-0.017
Share of physician contacts that are with a specialist -0.510 ™" -0.529 - -0.491
GP characteristics
Area (ref: rural) 0.046 " 0.002 - 0.090
Sex (ref: male) -0.035 -0.082 - 0.012
DMP (ref: no) -0.109 " -0.188 - -0.030
HzV (ref: no) 0.333 ™ 0.280 - 0.386
Experience in practice in years 0.064 *** 0.042 - 0.086
Average number of patients 0.029 -0.004 - 0.062
Density 0.002 -0.033-0.037
Degree centrality -0.023 -0.072-0.026
Closeness centrality -0.029 * -0.054 - -0.005
El-index 0.037" 0.004 - 0.071
Cohesion -0.007 -0.033-0.019
N (patients) 7,294
N (GPs) 3,673
ICC of the null model 0.25

**<0.001," p<0.01," p<0.05

B: Standardised coefficients, Cl: Confidence interval, COPD: Chronic obstructive pulmonary disease,
UP: Usual provider, CCl: Charlson Comorbidity Index, DMP: Disease management programme,
HZV: German: ‘Hausarztzentrierte Versorgung’, strong primary care programme, El: External-internal,
GP: general practitioner, ICC: Intraclass correlation coefficient
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3.2.3 Results of the analysis of the effect of network characteristics on readmissions

The null model for readmission within 30 days after discharge showed an ICC of 0.35, indicating that
35 % of the variance in the outcome is attributable to being cared for by a certain GP. The final model
was not statistically different from a model containing confounders only (Chi? = 0, p = 1). In bivariate
analyses of each of the network characteristics, none showed to have a statistically significant impact
on readmissions within 30 days after discharge. When controlled for confounders, this remained for

all network characteristics except for the El-index. The results can be found in tables 10 and 11.

An increase in the El-index by one SD led to patients having a 1.25 higher chance of being readmitted
within 30 days (OR = 1.25, 95 % Cl = 1.055; 1.481, p < 0.01) and higher degree centrality increased the
likelihood of 30-day readmission (OR = 1.257, 95 % Cl = 1.001; 1.579, p < 0.05). Density, closeness cen-
trality and cohesion did not have a significant impact on readmission within 30 days after hospital
discharge. No other GP characteristics had a statistically significant impact on readmissions within 30
days. Regarding patient factors, amongst others, patients with an increase by one SD in the share of
visits with ambulatory physicians that are with a specialist had a 0.886 lower chance of being readmit-
ted within 30 days after hospital discharge (OR = 0.886, 95 % Cl 0.794; 0.988, p < 0.05). The results are
reported in table 12.

The null model for readmission within 90 days after discharge showed an ICC of 0/ could not be com-
puted due to singularity, indicating that the variance in 90-day readmission did not depend on being
treated by a certain GP. However, considering the clustering within the data, multilevel regression
analyses were conducted, even though this was not indicated by the ICC. In bivariate analyses of each
of the network characteristics, density and cohesion showed to have a statistically significant impact
on readmissions within 90 days after discharge. These effects remained when controlled for confound-
ers. The results can be found in tables 10 and 11. The sensitivity analysis using a single-level model

confirmed the results, i.e. regression coefficients and Cls (see appendix V).
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Table 10: Results of bivariate analyses regarding hospital readmission

30-day readmission 90-day readmission 180-day readmission 365-day readmission

OR Cl OR Cl OR Cl OR Cl
Density 0.936 0.841-1.042 | 0.892"" 0.822-0.968 0.935 0.861-1.015 0.953 0.884 - 1.027
Degree centrality 1.053 0.943 -1.177 1.023 0.948 - 1.103 1.046 0.966 - 1.133 1.03 0.956-1.110
Closeness centrality 1.048 0.943 - 1.165 1.055 0.977 - 1.140 1.038 0.956 - 1.127 1.067 0.990-1.149
El-index 1.078 0.967 -1.201 1.032 0.955-1.116 0.995 0.917-1.081 0.971 0.901 -1.045
Cohesion 0.955 0.857-1.064 | 0.919"°  0.849 - 0.995 0.94 0.864 - 1.022 0.932 0.863 - 1.005
N (patients) 7,294 6,569 5,681 4,874
N (GPs) 3,673 3,486 3,237 2,978

Separate models were computed for each of the predictors.
**p<0.001; " p<0.01; " p<0.05

OR: Odds ratio, Cl: Confidence interval, El: External-internal, GP: General practitioner
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Table 11: Results of the analysis of each of the predictors regarding hospital readmission, adjusted for confounders (overall and subgroup analyses for urban and rural areas)

30-day readmission

90-day readmission

180-day readmission

365-day readmission

OR Cl OR Cl OR Cl OR Cl

Density

Overall 0.942 0.831; 1.068 0.860 ™ 0.772; 0.959 0.921 0.831; 1.021 0.959 0.871; 1.056

Urban 0.934 0.807; 1.081 0.832° 0.716; 0.966 0.923 0.806; 1.056 0.917 0.806; 1.045

Rural 0.982 " 0.978; 0.986 0.898 0.770; 1.047 0.914 0.776; 1.077 1.018 0.882;1.175
Degree centrality

Overall 1.003 0.862; 1.168 0.938 0.820; 1.073 0.992 0.879;1.118 0.992 0.885; 1.112

Urban 0.975 0.827;1.149 0.948 0.802;1.121 1.031 0.893; 1.190 1.02 0.887;1.174

Rural 0.908 0.236; 3.499 0.845 0.656; 1.087 0.984 0.769; 1.261 0.899 0.718; 1.125
Closeness centrality

Overall 1.023 0.913;1.145 1.057 0.959; 1.165 1.038 0.946; 1.139 1.061 0.974; 1.155

Urban 1.113 0.971;1.277 1.097 0.948; 1.270 1.100 0.965; 1.253 1.102 0.972;1.249

Rural 0.960 " 0.959; 0.961 1.043 0.921;1.181 0.976 0.854; 1.115 1.014 0.904; 1.137
El-index

Overall 1.143" 1.010; 1.294 1.094 0.985; 1.216 1.035 0.939; 1.142 0.975 0.891; 1.068

Urban 1.155 1.000; 1.334 1.035' 0.900; 1.190 1.061 0.936; 1.203 0.927 0.823;1.043

Rural 1.232* 1.231;1.234 1.209 "' 1.028; 1.423 0.987 0.842; 1.156 1.048 0.909; 1.207
Cohesion

Overall 0.935 0.838; 1.044 0.894" 0.814; 0.981 0.922 0.843; 1.008 0.928 0.854; 1.007

Urban 0.909 0.807; 1.023 0.944 0.835; 1.067 0.919 0.821; 1.028 0.900 0.807; 1.004

Rural 1.012*" 1.008; 1.016 0.850 " 0.737; 0.981 0.930 0.801; 1.079 0.966 0.852; 1.095

N (patients) — overall/ urban/ rural
N (GPs) — overall/ urban/ rural

7,294/ 3,835/ 3,459
3,673/ 1,877/ 1,796

6,328/ 3,301/ 3,027
3,413/ 1,735/ 1,678

5,639/ 2,946/ 2,693
3,224/ 1,645/ 1,579

4,872/ 2,532/ 2,340
2,978/ 1,513/ 1,465

Separate models were computed for each of the predictors, with the overall study population as well as for subgroups divided into GPs working in an urban or rural area.

" p <0.001; ** p <0.01; " p <0.05; ""effect is significantly different between urban and rural with p < 0.001, " effect is significantly different between urban and rural with

p < 0.01, 'effect is significantly different between urban and rural with p < 0.05

Models adjusted for: patient sex, patient age, asthma-COPD-overlap, nursing home, COPD severity, number of hospital stays in the previous year, number of contacts with the
usual provider in the year after discharge, CCl, length of index stay, share of physician contacts that are with a specialist, SECON, GP sex, area of GP working place (overall only),
GP participation in HZV, GP participation in DMP, GP experience in practice years, GPs’ average number of patients. Some models regarding 30-day readmission were not adjusted
for: COPD severity, share of physician contacts that are with a specialist and the SECON due to problems with model convergence.

OR: Odds ratio, Cl: Confidence interval, El: External-internal, GP: General practitioner, COPD: Chronic obstructive pulmonary disease, CCl: Charlson Comorbidity Index,
SECON: Sequential Continuity Index, HZV: German: ‘Hausarztzentrierte Versorgung’, strong primary care programme, DMP: Disease management programme
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The final model included 6,328 patients and 3,413 GPs and was statistically better than the model
containing confounders only (Chi? = 14.57, p = 0.006). It showed that higher ego network density led
to a lower likelihood of 90-day readmission (OR =0.811, 95 % Cl = 0.697; 0.942, p < 0.01) and a higher
SECON (OR=1.121,95 % Cl = 1.008; 1.246, p < 0.05) led to a higher likelihood of 90-day readmission.
Closeness centrality, the El-index and cohesion did not have a significant impact on the
90-day readmission likelihood. Concerning confounders on a GP level, patients whose GP participates
in the HZV have a 1.293 higher chance of being readmitted within 90 days after hospital discharge than
patients whose GP does not participate in the HZV (OR = 1.293, 95 % Cl = 1.026; 1.629, p < 0.05).
Regarding patient factors, amongst others, patients with very severe COPD had a 3.790 higher chance
of being readmitted within 90 days after hospital discharge than patients with mild COPD (OR = 3.790,
95 % Cl = 2.190; 6.559, p < 0.001). Patients who had more consultations with their GP within 90 days
after discharge had reduced odds of readmission (OR = 0.615, 95 % Cl = 0.544; 0.695, p < 0.001). The

results are reported in table 12Table 12.

The null model for readmission within 180 days after discharge showed an ICC of 0/ could not be
computed due to singularity indicating that the variance in 90-day readmission did not depend on be-
ing treated by a certain GP. However, considering the clustering within the data, multilevel regression
analyses were conducted, even though this was not indicated by the ICC. In bivariate analyses of each
of the network characteristics, none showed to have a statistically significant impact on readmissions
within 180 days after discharge, which remained when controlled for confounders. The results can be
found in tables 10 and 11. The sensitivity analysis using a single-level model confirmed the results, i.e.

regression coefficients and Cls (see appendix V).

The final model was not statistically different from the model containing confounders only
(Chi? = 4.654, p = 0.325). Based on the final model, which included 5,639 patients and 3,224 GPs, the
analysis showed that neither the network characteristics nor the SECON have a significant impact on
the chance of being readmitted within 180 days after discharge. Concerning confounders on a GP level,
patients whose GP participates in the HZV had a 1.371 higher chance of being readmitted within 180
days after hospital discharge than patients whose GP does not participate in the HZV (OR = 1.371, 95
% Cl = 1.009; 1.715, p < 0.01). Regarding patient factors, amongst others, patients with very severe
COPD had a 6.814 higher chance of being readmitted within 180 days after hospital discharge than
patients with mild COPD (OR =6.814, 95 % Cl = 3.650; 2.722, p < 0.001). Patients who had more con-
sultations with their GP within 180 days after discharge had reduced odds of readmission

(OR =0.558, 95 % Cl = 0.491; 0.635, p < 0.001). The results are reported in table 12.
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The null model for readmission within 365 days after discharge showed an ICC of 0.01, indicating that
1 % of the variance in the outcome is attributable to being cared for by a certain GP. Even though this
indicates that the clustering within the data is rather low, multilevel regression analyses were con-
ducted to account for the multilevel structure in the data. In bivariate analyses of each of the network
characteristics, none showed to have a statistically significant impact on readmissions within 365 days
after discharge, which remained when controlled for confounders. The results can be found in tables

10 and 11.

The final model was not statistically different from the model containing confounders only
(Chi% = 7.435, p = 0.115). Based on the final model, which included 4,872 patients and 2,978 GPs, and
controlling for factors on a patient and GP level, the analysis showed that none of the network char-
acteristics had a significant impact on readmissions within one year after hospital discharge. Regarding
CoC, patients who had a SECON increased by one SD had a 1.161 higher chance of being readmitted
within one year after hospital discharge (OR = 1.161, 95 % Cl = 1.051; 1.282, p < 0.01). Furthermore,
no other confounders on a GP level had a significant impact on hospital readmission within 365 days
after discharge. Regarding patient factors, amongst others, patients with very severe COPD had a 3.979
higher chance of being readmitted within 365 days after hospital discharge than patients with mild
COPD (OR =3.979, 95 % Cl = 2.549; 2.999 p < 0.001). Patients who had more consultations with their
GP in the vyear after discharge had reduced odds of readmission (OR=0.578,
95 % Cl =0.513; 0.651, p < 0.001). The results are reported in table 12.

Overall, the analysis did not support hypotheses 2a, 2c and 2d, but provided support for hypothesis 2b
regarding closeness centrality. Furthermore, the results do not support hypotheses 3a, 3c, 3d and 3e,
but do partially support hypotheses 3b (regarding readmission within 90 days) and 3d (regarding re-

admission within 30 days).
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Table 12: Results of the final multivariate regression analyses regarding hospital readmission

30-day readmission 90-day readmission 180-day readmission 365-day readmission
OR Cl OR Cl OR Cl OR Cl
Constant 0.022 *** 0.010; 0.046 0.027 *** 0.014; 0.053 0.022*** 0.011; 0.044 0.070™** 0.042; 0.117
Patient characteristics
Sex (female) 0.823 0.675; 1.003 0.877 0.733;1.048 0.932 0.781;1.112 1.007 0.858; 1.182
Nursing home (ref: no) 0.631 0.378; 1.053 1.849 ™" 1.249; 2.738 1.372 0.878; 2.143 1.201 0.781; 1.845
Asthma-COPD-overlap 1.125 0.901; 1.405 1.071 0.874;1.312 0.987 0.806; 1.207 1.005 0.838; 1.205
Severity (ref: mild COPD)
moderate COPD 1.814 0.984; 3.344 1.278 0.705; 2.315 2.784 ™ 1.453; 5.335 2.285 """ 1.446; 3.609
severe COPD 1.685 0.917; 3.098 2.549 " 1.456; 4.463 2.926 ** 1.537; 5.569 2.590 """ 1.649; 4.069
very severe COPD 2.657 ** 1.481; 4.765 3.790 *** 2.190; 6.559 6.814 ™" 3.650; 12.722 3.979 *** 2.549; 6.213
COPD, severity unspecified 1.929" 1.078; 3.452 2.071 ™ 1.196; 3.584 2.691 " 1.434; 5.051 1.933 ™ 1.245; 2.999
Age 0.882 0.794; 0.981 0.92 0.835; 1.015 0.925 0.841; 1.018 1.041 0.955; 1.135
Number of hospital stays in the previous year 1.462 " 1.344; 1.590 1.570*" 1.440; 1.713 1.453 *** 1.330; 1.588 1.505 *** 1.373; 1.651
Number of visits with the UP after discharge 0.615 """ 0.544; 0.695 0.558 *** 0.491; 0.635 0.578*"* 0.513; 0.651
CCl 1.002 0.903; 1.112 0.977 0.885; 1.079 1.082 0.982;1.192 1.108 " 1.011; 1.213
Length of the index stay 1.147 ™ 1.056; 1.245 1.209 *** 1.118; 1.309 1.124™ 1.035; 1.222 0.971 0.886; 1.064
SECON 1.121° 1.008; 1.246 1.080 0.974;1.197 1.161 " 1.051; 1.282
Share of physician contacts that are with a specialist 0.886 " 0.794; 0.988 1.094 0.989; 1.209 1.035 0.939;1.139 1.142 " 1.043; 1.251
GP characteristics
Area (ref: rural) 1.052 0.843; 1.312 1.079 0.892; 1.305 1.032 0.859; 1.241 0.863 0.728; 1.021
Sex (ref: male) 1.008 0.796; 1.276 1.028 0.840; 1.258 1.108 0.913; 1.345 0.993 0.829; 1.188
DMP (ref: no) 1.011 0.676; 1.513 1.15 0.801; 1.652 1.173 0.827; 1.665 1.175 0.867; 1.591
HzV (ref: no) 1.068 0.819; 1.392 1.293 " 1.026; 1.629 1371 1.099; 1.712 1.071 0.876; 1.309
Experience in practice 1.051 0.943;1.171 1.015 0.925;1.114 1.058 0.967; 1.156 1.023 0.942;1.111
Average number of patients 0.904 0.770; 1.061 1.005 0.878;1.151 1.006 0.887;1.141 1.022 0.907; 1.151
Density 0.982 0.825; 1.168 0.811 ™ 0.697; 0.942 0.928 0.803; 1.072 1.002 0.876; 1.145
Degree Centrality 1.257 " 1.001; 1.579 0.839 0.684; 1.030 0.951 0.792; 1.141 0.899 0.756; 1.069
Closeness centrality 0.978 0.865; 1.105 1.016 0.914; 1.130 1.015 0.917;1.123 1.077 0.982;1.181
El-index 1.250 ™" 1.055; 1.481 1.031 0.894; 1.188 1.008 0.883; 1.152 0.900 0.797; 1.016
Cohesion 1 0.879; 1.138 0.979 0.876; 1.093 0.952 0.856; 1.058 0.920 0.836; 1.014
N (patients) 7,294 6,328 5,639 4,872
N (GPs) 3,673 3,413 3,224 2,978
ICC of the null model 0.35 0/ NA 0/ NA 0.01

" p<0.001," p<0.01," p<0.05
OR: Odds ratio, Cl: Confidence interval, COPD: Chronic obstructive pulmonary disease, UP: Usual provider, CCl: Charlson Comorbidity Index, SECON: Sequential Continuity Index, DMP: Disease management
programme, HZV: German: ‘Hausarztzentrierte Versorgung’, strong primary care programme, El: External-internal, GP: General practitioner, ICC: Intraclass correlation coefficient, NA: not applicable
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3.2.4 Variation and differences in the network characteristics between urban and
rural areas

To test whether network characteristics are different between urban and rural areas, a Welch two-
sample t-test was conducted. There was a statistically significant difference between urban and rural
areas in the closeness centrality of GPs (mean = 0.485 vs. mean = 0.489, t = 4.628, p < 0.001), degree
centrality of GPs (mean = 39 vs. mean = 30, t=-18, p < 0.001) and the El-index of ego networks
(mean =0.66 vs. mean = 0.711, t = 17.904, p < 0.001). More specifically, closeness centrality and the
El-index both were higher in rural areas, degree centrality was higher in urban areas. No statistically
significant difference between urban and rural areas was found for the density (mean =0.63 vs.
mean=0.63, t=0.545, p=0.586) and cohesion of GPs’ individual networks
(mean =5.49 vs. mean =5.373,t=-1.517, p = 0.129), see table 13.

Table 13: Results of differences in network characteristics between urban and rural areas

Mean
Urban Rural Difference 95 % Cl t df p-value
Density 0.63 0.63 0 -0.005; 0.009  0.545  7,286.2 0.586
Degree centrality 39 30 9 -10; -8.1 -18 6,349  <0.001"""
Closeness centrality | 0.485 0.489 0.004 0.003; 0.006 4628 7,087.4 <0.001™
El-index 0.66 0.711 0.051 0.0538;0.067 17.904 7,225.1 <0.001™"
Cohesion 5.49 5.373 0.087 -0.268;0.034  -1.517 7,244.8 0.129

™ p<0.001; " p<0.01; " p<0.05

Cl: Confidence interval, df: Degrees of freedom, El: External-internal

The analysis regarding differences in network characteristics between urban and rural areas supports

hypothesis 1a but did not provide support regarding hypotheses 1c, 1d and le.

The subgroup analyses revealed that density did not affect the SECON in urban areas, but did so in
rural areas (B = 0.038, 95 % Cl = 0.001; 0.074, p < 0.05). The same applies to closeness centrality (B = -
0.031, 95 % Cl =-0.062; -0.001, p < 0.05) and degree centrality (B=-0.162,
95 % Cl=-0.217; 0.108, p < 0.001). Regarding the impact of the El-index on the SECON, the analysis
showed a significant effect in both urban (B = 0.033,95 % ClI = 0.001; 0.065, p < 0.05) and rural areas
(B=0.068,95 % Cl =0.031; 0.105, p < 0.001), with a significant difference in the strength of effects
(see table 8).

In the analyses of the impact of predictors on 30-day readmission, all predictors except for degree
centrality showed a significant effect in rural, but not urban areas (density OR = 0.982,

95 % Cl =0.978; 0.986, p < 0.001; closeness centrality OR =0.960, 95 % Cl = 0.959; 0.961, p < 0.001;
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El-index OR =1.232, 95 % Cl = 1.231; 1.234, p < 0.001; cohesion OR = 1.012, 95 % ClI = 1.008; 1.016,
p <0.001). However, the difference is not statistically significant. For the 90-day readmission
timeframe, density had a significant impact in urban (OR = 0.832, 95 % Cl = 0.716; 0.966, p < 0.05), but
not in rural areas. Both the El-index (OR = 1.209, 95 % Cl = 1.028; 1.423, p < 0.05) and cohesion
(OR =0.850, 95 % Cl = 0.737; 0.981, p < 0.05) had a significant effect in rural but not urban areas. The
effect was only significantly different regarding the El-index. None of the predictors affects 180-day

and 365-day readmissions, neither in urban nor in rural areas (see table 11).

The results partly support hypothesis 1b, the relation between predictors and outcomes was stronger
in urban areas for the impact of degree centrality and the El-index on the SECON and the El-index on

90-day readmissions.

3.3 Results of the evaluation of the VESPEERA programme?®

In this chapter, the results of the effectiveness evaluation of the VESPEERA programme are presented.
First, the characteristics of the intervention and the control group are described. Subsequently, the
results of the analysis of the primary outcome and secondary outcomes as well as the results of the

subgroup analyses are presented.

3.3.1 Description of the study population
During the intervention phase, n = 371 patients fulfilled the eligibility criteria in n = 986 hospital ad-
mission cases. The propensity score matching produced a control group of n =371 patients (n = 985

cases). In total, n = 742 patients with n = 1,971 cases were considered in the intention-to-treat analysis.

In total, the patients were between 18 and 99 years and on average 70 years (SD 16) old. Male and
female gender was equally represented. Patients in the intervention group were admitted on average
2.7 (SD 2.3) times during the intervention period. This number was identical in the control group (mean
2.7, SD 2.2). Using the classification of Huang et al. (2014), patients had moderate comorbidity. The
length of stay on average was 7.4 (SD 9.1) days with a range of 0 to 69 days in the intervention group
and 0 to 135 days in the control group. 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.

Table 14 provides an overview of the characteristics of the study participants.

10 parts of this chapter have already been published in the following publication:

Forstner, J., Pilz, M., StraRner, C., Weis, A., Litke, N., Uhlmann, L., Peters-Klimm, F., Aluttis, F., Baldauf, A., Kiel, M., Qreini, M.,
Kaufmann-Kolle, P., Schubert-Haack, J., EI-Kurd, N., Tomaschko-Ubeldnder, K., Treffert, S., Rick, R., Handlos, B., Karakas, G.,
Wensing, M. and Szecsenyi, J. (2023c). Hospital Admission and Discharge: Lessons Learned from a Large Programme in South-
west Germany. International Journal of Integrated Care 23, 4, doi: 10.5334/ijic.6534.
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Table 14: Characteristics of the study population

Intervention Control Total
(n=371) (n=371) (n=742)
Age
Mean (SD) 69 (16) 70 (16) 70 (16)
Median 74 72 74
Q1-Q3 59-81 60 - 82 59 -82
Range 18-96 18-99 18-99
Gender
Male 182 (49%) 183 (49%) 365 (49%)
Female 189 (51%) 188 (51%) 377 (51%)
Admissions
Mean (SD) 2.7 (2.3) 2.7(2.2) 2.7(2.2)
Median 2 2 2
Ql1-Q3 1-4 1-3 1-3
Range 1-17 1-15 1-17
CClI at first admission
Mean (SD) 3.6(2.8) 3.4(2.8) 3.5(2.8)
Median 3 3 3
Q1-Q3 1-6 1-6 1-6
Range 0-13 0-12 0-13

SD: Standard deviation, Q1 - Q3: interquartile range, CCl: Charlson Comorbidity Index, COPD:

Results |

Chronic obstructive pulmonary disease

3.3.2 Results of the statistical analysis

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 of 2.5 % from 15.8 %
to 13.3 % was observed (see table 15). Altogether, a difference of 6 % regarding readmission rates
between the intervention and control groups was thus observed. Readmission rates within 30 days
after admission increased in the intervention group and remained almost the same in the control
group. Admissions due to ACSC decreased in the intervention group but increased in the control group.
Regarding the delayed prescription of medication, the rate decreased in the intervention group but
slightly increased in the control group. The delayed prescription of medical aids and appliances de-
creased in both groups. The rate of delayed referral to rehabilitation therapeutics slightly decreased
in both groups. The rate of patients who utilised emergency and rescue services after discharge slightly

decreased in the intervention group but increased in the control group.
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Table 15: Descriptive results of the outcomes

Rate pre-intervention [95% ClI] ®

Rate post-intervention [95% CI] @

Readmission within 90 days
intervention
controls
Readmission within 30 days
intervention
controls
Admission due to ACSC
intervention
controls
Delayed prescription of medication
intervention
controls
Delayed prescription of medical aids
and appliances
intervention
controls
Delayed referral to rehabilitation
therapeutics
intervention
controls
Emergency/ rescue services
intervention
controls

15.8 [10.6; 22.9]
9.5[5.1; 17]

4.5[2.1;9.5]
5.3[2.3; 11.7]

4.5[2.1;9.5]
3.2[1.1;8.9]

28.1[20.9; 36.7]

21.2[13.8; 31]

69.2 [55.7; 80.1]
73.5[56.9; 85.4]

74.3 [57.9; 85.8]
77.3 [56.6; 89.9]

32.3[25; 40.7]
29.5[21.2;39.3]

13.3[11.1; 15.9]
13.0[10.8; 15.6]

6.9 [5.3; 8.9]
5.2[3.8; 7]

3.9[2.7; 5.5]
4.0[2.9;5.7]

19.6 [16.8; 22.7]

24.0[21; 27.3]

56.7 [51; 62.3]
65.8 [60.2; 70.9]

74.2 [67.5;79.9]
68.8 [61.5; 75.2]

30.3[27.1; 33.6]
33.9[30.7; 37.4]

3in per cent

Cl: Confidence interval, ACSC: Ambulatory care sensitive conditions

The primary analysis did not show a significant effect (p = 0.385), although the intervention patients
showed a slightly better outcome (OR =0.662). No significance tests were performed for any secondary

outcomes.

The primary analysis showed that intervention patients may be less likely to be readmitted within 90
days due to the same indication (see table 16). When looking at readmissions within 30 days due to
the same indication, controls may be less likely to be readmitted than the intervention group. The
intervention group may be less likely to be admitted due to ambulatory care sensitive conditions, to
have a delayed prescription of medication and medical aids and appliances and utilise emergency and
rescue services than patients from the control group. Patients from the control group however may
be less likely to have delayed referral to rehabilitation therapeutics than the intervention group. The

cost of care is possibly lower in the control group (mean difference: 76,423.2; SD 1,456,248).

The sensitivity analysis confirmed the results of the primary analysis.
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Table 16: Results of the statistical analysis

OR cl p-value
Readmission within 90 days 0.662 0.261; 1.680 0.38518
Readmission within 30 days 2.129 0.547; 8.285
Admission due to ACSC 0.467 0.156; 1.399
Delayed prescription of medication 0.530 0.263; 1.068
Delayed prescription of medical aids and appliances 0.843 0.304; 2.337
Delayed referral to rehabilitation therapeutics 1.535 0.404; 5.830
Emergency or rescue services 0.696 0.328; 1.478

OR: Odds ratio, Cl: Confidence interval, ACSC: Ambulatory care sensitive conditions

For the analysis of the primary outcome, subgroup analyses were conducted considering whether pa-
tients received the intervention component ‘telephone monitoring’ (subgroups built for intervention
arms only), age (threshold 65 years) and comorbidity (see table 17). Within both the subgroup with
patients who did not receive telephone monitoring and those who did receive telephone monitoring,
intervention patients may be less likely to be readmitted within 90 days than the control group. In both
age groups, patients from the intervention group may be less likely to be readmitted than patients
from the control group. In patients with mild comorbidity (low CCI), the OR was in favour of the control
group. In patients with moderate comorbidity (medium CCl), patients from the intervention group may
be less likely to be readmitted than patients from the control group. Regarding patients with severe
comorbidity (high CCl), the likelihood of readmission was remarkably lower in the intervention group

than in the control group (OR = 0.113).

Table 17: Results of the subgroup analysis

Subgroups OR Cl
Telephone monitoring
No 0.553 0.218; 1.406
Yes 0.695 0.204; 2.367
Age
< 65 years 0.661 0.125; 3.488
2 65 years 0.464 0.129; 1.662
ccl
Low 3.808 0.730; 19.859
Medium 0.712 0.093; 5.475
High 0.113 0.013; 0.997

OR: Odds Ratio, Cl: Confidence interval, CCl: Charlson
Comorbidity Index
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3.4 Results of the quantitative survey study!!

The following two chapters comprise the results of the questionnaire survey. First, the study popula-
tion is described, including information on the reported intervention fidelity. Then, the results regard-

ing all statements in the questionnaire are summarised and presented in detail in tables.

3.4.1 Description of the study population

There were n = 68 participants in the questionnaire survey. The majority of care providers who partic-
ipated in the survey were from general practices and, on average, the participants had 23 (SD 11) years
of professional experience. Experience with the VESPEERA programme differed, participants on aver-
age had taken care of 9.1 patients (SD 21, see table 18). Most of the intervention components were
used at least once or known by about half of the participants, respectively. Individual fidelity according

to self-reports is 0.4, i.e. 40 % on average, with a quite high variation (see table 19).

Table 18: Characteristics of the study population of the quantitative survey

Mean (SD) N (%) Total n
Gender (male) 16 (24.2) 66
Age (in years) 48 (11.4) 63
Work experience (in years) 22.8 (11) 62
Area (urban) 29 (43.9) 66
Type of organisation (general practice) 50 (73.5) 68
e ot e et e s .
Ibecs per department) 3783 (5364 17
Number of VESPEERA patients cared for 9.1(21) 62

SD: Standard deviation

11 parts of this chapter have already been published in the following publication:

Forstner, J., Pilz, M., StraRner, C., Weis, A., Litke, N., Uhlmann, L., Peters-Klimm, F., Aluttis, F., Baldauf, A., Kiel, M., Qreini, M.,
Kaufmann-Kolle, P., Schubert-Haack, J., ElI-Kurd, N., Tomaschko-Ubeldnder, K., Treffert, S., Rick, R., Handlos, B., Karakas, G.,
Wensing, M. and Szecsenyi, J. (2023c). Hospital Admission and Discharge: Lessons Learned from a Large Programme in South-
west Germany. International Journal of Integrated Care 23, 4, doi: 10.5334/ijic.6534.
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Table 19: Self-reported intervention fidelity

VESPEERA component N (%) Total n
Assessment before admission was used at least once 33 (49.3) 67
Admission letter was used at least once 32 (47.8) 67
Patient brochure was handed out at least once (general practice only) 31 (68.9) 45
Familiar with the content of the patient brochure (general practice only) 34 (77.3) 44
HOSPITAL score was collected at least once 29 (44.6) 65
Telephonic discharge conversation was used at least once 11 (16.9) 65
At least one case is known in which the patient discharge information was used

. 2(8.7) 23
(hospital only)
Assessment for planning of follow-up care after discharge was used at least once

. 38 (77.6) 49

(general practice only)
Telephone monitoring was used at least once (general practice only) 34 (70.8) 48
Fidelity (Score between 0 and 1); mean(SD) 0.4 (0.4) 68

SD: Standard deviation

3.4.2 Results of the survey

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). Regard-
ing the assessment before admission and the admission letter, no clear recommendation for its utili-
sation is given by the participants. As to the working mechanism of these intervention components,
the participants think that they partially contribute to obtaining relevant information about the pa-
tient, especially social information relevant to social services. The participants do not think that admis-
sion processes in the clinic are accelerated by an admission letter. 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 com-
plete way. Despite the positive evaluation, the effort to conduct the assessment is seen as quite high
compared to the benefit. Regarding 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 healthcare needs. Furthermore, they think that it can contribute to helping to avoid readmis-
sions. More results on the working mechanism of the intervention components can be found in table

20.

Regarding contextual determinants to the implementation of the VESPEERA programme, the question-
naire included questions on the topics of networks, resources, external policy and requirements, pro-
ject management in VESPEERA and the inclusion of patients in the study. The questionnaire included

several questions regarding networks and personal contacts between hospitals and general practices.
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Regarding the availability of hospitals in the region, most participants (80 %) stated that the hospital
where most patients go is not the only hospital in the region. In contrast, almost 60 % of participants
replied that the majority of patients in the region go to the same hospital. About two-thirds of partic-
ipants have been working with the respective other care providers in the regions for many years and
more than half participate in networking events. Half of the participants also replied that they have
personal contacts with the respective other care providers, however, about 28 % of participants indi-
cated that they do not have any personal contacts at all. In general, the resources available for imple-
menting the VESPEERA programme, such as financial compensation and availability of staff and work-
places are described as insufficient by the majority of participants. Furthermore, many participants
agree that external requirements affect cross-sectoral care. For example, the RV EM at least partly
affected the implementation of the VESPEERA programme according to more than three-quarters of
the study population. Furthermore, the General Data Protection Regulation of the European Union,
which came into effect at the same time as the VESPEERA intervention started, hinders cooperation
amongst care providers as well as the implementation of the VEPEERA programme, as stated by ap-
prox. half of the study population, respectively. Furthermore, more than a quarter of respondents said
that participation in VESPEERA was a strategic measure due to AOK's high market share and another

42 % agreed at least partially (see table 21).

As a result of working with the VESPEERA programme, almost half of the participants agreed that their
awareness of the importance of cross-sectoral cooperation increased. However, agreement with state-
ments to improve cross-sectoral cooperation as a result of the VESPEERA programme (closer contact
between hospitals and GPs, new contacts established, better provision of information and in general)
is low (table 22). On the other hand, there is a tendency for participants to wish 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 table 23).
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Table 20: Working mechanism of the VESPEERA components

Results |

Not true ® Partly true True® Mean (SD) n
The assessment before admission/ admission letter
... helps to get new relevant information about the patients. 6 (10.6 %) 13 (22.8 %) 38 (66.7 %) 3.7(1) 57
... helps to complete the documentation of patient data in my practice/ clinic. 8 (14.1 %) 16 (28.15%) 33 (57.9 %) 3.5(1) 57
... leads to a clearer communication of the indication for admission. 7 (12.1 %) 13 (22.4 %) 38 (65.6 %) 3.7 (1) 58
... helps to get a better understanding of the patient's social situation before admission. 5 (8.6 %) 7 (12.1 %) 46 (79.3 %) 3.9(1) 58
... leads to an acceleration of the admission process in the clinic. 28 (47.5 %) 20 (33.9 %) 11 (18.7 %) 2.7 (1) 59
... contains information relevant to the patient's discharge planning. 6 (10.5 %) 23 (40.4 %) 28 (49.1 %) 3.5(0.8) 57
... contains important information for the nursing staff. 3(5.15) 18 (31 %) 37 (63.8 %) 3.6 (0.8) 58
... contains important information for clinicians 2(3.4%) 16 (27.6 %) 40 (69 %) 3.8(0.8) 58
... contains important information for social service/case management. 3(5.1%) 6 (10.3 %) 49 (84.5 %) 3.9(0.8) 58
Overall, the benefit of the admission letter exceeds the effort. 12 (20.4 %) 18 (30.5 %) 29 (49.2 %) 3.3(1.1) 59
The patient brochure
... helps motivate patients to claim their rights during the hospital stay. 6(18.2 %) 7 (21.2 %) 20 (60.6 %) 3.4 (1) 33
... helps motivate patients to actively contribute - within their means - to their recovery process. 6(18.2 %) 4(12.1 %) 23 (69.7 %) 3.6(1) 33
Overall, the patient brochure helps to prepare patients for a hospital stay. 5(14.7 % 6(17.6 %) 23 (67.7 %) 3.7 (1.2) 34
The HOSPITAL Score
... is easy to collect. 7 (13.4 %) 21 (40.4 %) 24 (45.8 %) 3.3(0.9) 52
... helps identify patients at increased risk of readmission. 9(17 %) 18 (34 %) 26 (49 %) 3.4 (1) 53
... helps to identify patients with increased support needs. 8 (18.9 %) 15 (28.3 %) 28 (52.8 %) 3.4(0.9) 53
... helps to identify patients for inclusion in the telephone monitoring. 6(11.5 %) 19 (36.5 %) 27 (51.9 %) 3.5(0.9) 52
Overall, the benefit of the HOSPITAL Score exceeds the effort. 10 (18.6 %) 24 (44.4 %) 20 (37 %) 3.2(1) 54
The telephonic discharge conversation
... promotes general cooperation between hospital and general practice. 6 (10 %) 9 (15 %) 45 (75 %) 3.9(0.9) 60
... is helpful for complex or vulnerable patients. 3(5.1%) 8(13.6 %) 48 (81.3 %) 4(0.8) 59
... should generally be carried out for all patients/ is helpful for all patients. 15 (25.1 %) 20(33.9 %) 24 (40.7 %) 3.2(1.1) 59
Overall, the benefit of the telephone discharge conversation exceeds the effort. 8 (14 %) 22 (39.3 %) 26 (46.4 %) 3.4(1) 56

Due to rounding, some totals may not correspond with the sum of the separate values.

a Summary of the two categories ‘Not at all true’ and ‘Rather not true’,®» Summary of the two categories ‘Very true’ and ‘rather true’

SD: Standard deviation
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Table 21: Contextual determinants to the implementation of the VESPEERA programme

Not true @ Partly true True® Mean (SD) n
Networks
The majority of patients in the region go to the same hospital. 12 (18.5 %) 15(23.1 %) 38 (58.4 %) 3.5(1) 65
The hospital where most of the patients go is the only hospital in the region. 52 (80 %) 8(12.3 %) 5(7.7 %) 1.9(0.9) 65
| have been working with the local hospitals/GPs in the region for many years. 4 (6.3 %) 17 (26.6 %) 43 (67.2 %) 3.9(1.1) 64
| participate in networking events between general practices and hospitals. 16 (25 %) 15 (23.4 %) 33 (51.5 %) 3.3(1.2) 64
| have Personal contacts with some GPs in the region/ in the hospital (quality circles, continuing 18 (28.2 %) 13 (20.3 %) 33 (51.6 %) 3.3 (1.4) 64
education).
Resources
I con5|d§r the remuneration for admission and discharge management measures to be 24.(40.7 %) 22 (37.3 %) 13 (22.1 %) 2.8 (1.1) 59
appropriate.
The invoice numbers and modalities in VESPEERA were easy to understand. 13 (22.4 %) 13 (22.4 %) 32 (55.2 %) 3.4(1.1) 58
There is sufficient staff available in my hospital/ practice to carry out the VESPEERA programme. 41 (67.2 %) 12 (19.7 %) 8 (13.1 %) 2.3 (1) 61
Th ffici kpl ilable i hospital i he VESPEERA
ere are sufficient workplaces available in my hospital/ practice to carry out the VES 28 (47.5 %) 20 (33.9 %) 11 (18.7 %) 27 (11) 59
programme.
External policy and external requirements
The implementation of the requirements of the legal regulation on discharge management 0 0 o
complicates the implementation of the VESPEERA programme. 10(20.4 %) 19(38.8 %) 20(40.9 %) 3:2(1) 49
The EU GDPR makes cross-institutional and cross-sectoral cooperation more difficult. 7 (13 %) 19 (35.2 %) 28 (51.8 %) 3.6 (1.1) 54
The EU GDPR complicates the implementation of the VESPEERA programme. 9(16.7 %) 16 (29.6 %) 29 (53.5 %) 3.5(1.1) 54
:::rgecmon to participate was a strategic one due to AOK Baden-Wuerttemberg's high market 13 (26.5 %) 21(42.9 %) 15 (30.6 %) 3(1) 49
Project management in VESPEERA
| feel that | have fully understood the VESPEERA project with its goals and contents. 5(7.8 %) 10 (15.6 %) 49 (76.6 %) 4(1) 64
The responsibilities of the individual project partners were clearly understood. 6 (9.7 %) 13 (21 %) 43 (69.3 %) 3.8(1) 62
F th ject part 'side, | had h inf ti d t that | d to impl t
V;c;r:EE:AprOJec partners' side, | had enough information and support that | need to implemen 4(6.4%) 11(175%)  48(76.2%) 3.9(0.9) 63
| trust one or more institutions involved in the project organisation. 2(3.2%) 7 (11.1 %) 54 (85.7%) 4.2 (0.8) 63
rom the beginning, | was aware of the fact that was a study. 1% 6% 3% .7 (0.
F he beginning, | fthe f hat VESPEERA d 2(3.1%) 1(1.6 %) 61 (95.3 %) 4.7 (0.7) 64
From the beginning, | was aware of the fact that the VESPEERA project has a limited duration. 2(3.1%) 1(1.6 %) 61 (95.3 %) 4.7 (0.7) 64
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Not true ® Partly true True® Mean (SD) n
Inclusion of VESPEERA patients
It is difficult to identify patients eligible for participation in VESPEERA. 18 (36.8 %) 17 (34.7 %) 14 (28.5 %) 3(1.2) 49
It is difficult to successfully motivate eligible patients to participate in VESPEERA. 14 (29.8 %) 19 (40.4 %) 14 (29.8 %) 3(0.9) 47
It is easy for me to communicate the goals and contents of VESPEERA to eligible patients in an 9(19.2 %) 17 (36.2 %) 21 (44.7 %) 33(1) 47
understandable way.
The VESPEERA programme meets the needs of my patients. 4 (8.5 %) 26 (55.3 %) 17 (36.2 %) 3.3(0.7) 47
Due to rounding, some totals may not correspond with the sum of the separate values.
a Summary of the two categories ‘Not at all true’ and ‘Rather not true’, b Summary of the two categories ‘Very true’ and ‘rather true’
SD: Standard deviation, GP: General practitioner
Table 22: Results of the VESPEERA programme as perceived by the participants of the survey
Not true @ Partly true True® Mean (SD) n
Through VESPEERA, contact with patients could be intensified. 16 (29 %) 14 (25 %) 26 (46.5 %) 3.1(1.4) 56
L’Z;(:)lijtiTSVESPEERA, closer contact could be established with the admitting physicians/ discharging 31 (55.3 %) 15 (26.8 %) 10 (17.9 %) 2.3(1.2) 56
Through VESPEERA, VERAHSs are better integrated into care provision than before. 11 (19.6 %) 19 (33.9 %) 26 (62.6 %) 3.2(1) 56
Through VESPEERA, patients could be better involved in decisions regarding further care than before. 19 (33.3 %) 24 (42.1 %) 14 (24.6 %) 2.9(0.9) 57
Through VESPEERA, patients had a better understanding of their own care than before. 8 (14.6 %) 27 (49.1 %) 20 (36.3 %) 3.1(0.9) 55
Through VESPEERA, patients were made aware of hospital departments participating in VESPEERA. 32 (58.2 %) 9 (16.4 %) 14 25.4 %) 2.3(1.3) 55
The VESPEERA f k ings h ki hospital I
praectic(ses eedback meetings have supported networking between hospitals and genera 25 (47.2 %) 7 (13.2 %) 21(39.7 %) 2.9(1.2) 53
ESPEE i i
Through VESPEERA, to some extent, general practices/ hospitals work together that would not have 43 (74.5 %) 8 (14.5 %) 6 (10.9 %) 2(1.1) 55
worked together before.
ESPEE i i i
;ZZZEE,T VESPEERA, there was a better exchange of information between general practice and 34 (61.8 %) 6 (10.9 %) 15 (27.2 %) 2.4(1.2) 55
VESPEERA has improved cooperation across care sectors. 29 (52.7 %) 11 (20 %) 15 (27.2 %) 2.6 (1.2) 55
Through VESPEERA, my awareness was raised that cooperation with other care providers is important.| 13 (23.2 %) 17 (30.4 %) 26 (46.4 %) 3.1(1.2) 56

Due to rounding, some totals may not correspond with the sum of the separate values.

a Summary of the two categories ‘Not at all true’ and ‘Rather not true’,® Summary of the two categories ‘Very true’ and ‘rather true’

SD: Standard deviation
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Table 23: Attractiveness and acceptance of the VESPEERA programme

Not true @ Partly true True® Mean (SD) n
| would recommend participation in VESPEERA to colleagues. 1626.2 %) 19 (31.3 %) 26 (42.6 %) 3.2(1) 61
| would recommend participation in VESPEERA to all my patients. 15 (23.4 %) 17 (26.6 %) 32 (50 %) 3.3(1.1) 64
I would like to see all general practices participating in VESPEERA. 11 (18.4 %) 11 (18.3 %) 38 (63.4 %) 3.5(1.1) 60
I would like to see all hospitals participating in VESPEERA. 8(12.6 %) 9 (14.3 %) 46 (73 %) 3.8(1.1) 63
I would like to see all health insurance funds participate in VESPEERA. 11 (17.4 %) 11 (17.5 %) 41 (65.1 %) 3.7(1.2) 63
Participation in VESPEERA strengthens the role of primary care. 5(8 %) 14 (22.2%) 44 (69.8 %) 3.8 (1) 63
Participation in VESPEERA strengthens the role of the VERAH. 5(8.2 %) 12 (19.7 %) 44 (72.1 %) 3.9(1) 61
The conduct of the VESPEERA programme can be delegated to a large extent to VERAHs/nurses. 6 (9.5 %) 17 (27 %) 40 (63.5 %) 3.7 (0.9) 63
The conduct of the VESPEERA programme is too bureaucratic. 4 (6.6 %) 18 (29.5 %) 39 (64 %) 3.9(0.9) 61
The conduct of the VESPEERA programme leads to double documentation. 5(7.9 %) 13 (20.6 %) 45 (71.5 %) 3.9(1) 63
The conduct of the VESPEERA programme can be well integrated into internal processes. 31(49.2 %) 24 (38.1 %) 8(12.7 %) 2.5(1) 63

Due to rounding, some totals may not correspond with the sum of the separate values.

a Summary of the two categories ‘Not at all true‘ and ‘Rather not true’, b Summary of the two categories ‘Very true’ and ‘rather true’

SD: Standard deviation, VERAH: Care assistant in general practice

91



Discussion

4 Discussion

In the discussion part of this dissertation, first, the results regarding two topics will be discussed con-
sidering the broader scientific literature. First of all, this concerns the current state of communication
and coordination as well as their influencing factors (research questions | and Il). Subsequently, the
results regarding strategies for improving coordination and thus increasing CoC will be discussed (re-
search question Ill). Then, several overarching themes are taken up and discussed based on all results.
After considering the strengths and limitations of this dissertation, the discussion closes with implica-

tions for healthcare, politics and research.

4.1 Current state and influencing factors of information flow, communication
and cooperation between care providers

4.1.1 Communication and information flow between primary care and hospitals!?

The qualitative interview study focussed on the current state of communication and information flow
between hospitals and primary care as well as their influencing factors. The study originally focused
on informational continuity, but also enabled a digression towards management continuity. Overall,
contents, means and quality of information transfers were heterogeneous amongst the interview part-
ners and, amongst others, also depended on the situation (e.g. elective vs. emergency hospital admis-
sion). There was a general feeling that cooperation and communication need to be improved, for ex-
ample by guaranteeing media continuity and defining standards for means of communication for dif-
ferent situations. The GP was identified as the care provider who should be responsible for care coor-
dination around care transitions. Several factors were identified to be influencing information flow,
such as organisational and data protection issues. In addition, social factors were prominent among
the factors that influence information flow. Even in times of increasing use of modern information
technology, factors such as appreciation of the other’s responsibilities and personally knowing each

other were perceived to be crucially important for information flow and effective collaboration.

12 parts of this chapter have already been published in the following publication:

Forstner, J., Bossert, J., Weis, A., Litke, N., Strassner, C., Szecsenyi, J. and Wensing, M. (2021). The role of personalised pro-
fessional relations across care sectors in achieving high continuity of care. BMC Fam Pract 22, 72, doi: 10.1186/s12875-021-
01418-8.
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4.1.1.1 Current state of communication and ideas for optimal communication

The participants described information as mostly being transferred via written means that are then
sent to the other party via fax. In some cases, these are accompanied by telephone calls. Only few
participants stated that they used e-mail or shared platforms as a means of communication. This re-
flects Germany’s position as a relative laggard in digitalisation in healthcare. Information and commu-
nication technology is in the early stages of a national roll-out with a delay in protocol of approximately
ten years compared to some other countries (Caumanns 2019). Lacking trust in data protection
measures and digital innovations as well as questions regarding the sovereignty over patients' health
data have hampered the introduction of an electronic patient record enormously (Albert 2020). There-
fore, care providers resort to or stick with other means of communication and accept the risks (such
as data protection) and increased efforts (such as accompanying a fax with a phone call) associated.
Data protection hinders information flow between care providers as it leads to uncertainty about
which means of communication to use. Even though fax machines lost their importance with the rise
of email in the 21°* century, fax still seems to be the preferred means of communication among care
providers in Germany (Chen et al. 2010; Coopersmith 2014). By the participants in this study, it is seen
as an aspect of convenience. The participants mentioned inter and intra-organisational messaging ser-
vices for transferring information that does not need a synchronous response. Other studies also con-
sider messaging services to be a suitable tool (Melby et al. 2015; Munchhof et al. 2020). This should

be considered by healthcare organisations as well as health policymakers on the way to digitalisation.

Overall, care providers were not satisfied with the current state of communication digitalisation. There
seems to be little consensus regarding the necessary contents of information at admission. Generally,
written information is preferred, but timeliness and completeness of information still leave room for
improvement. A systematic review by Kattel et al. (2020) investigating timelines and quality of hospital
discharge summaries supports the statements of the participants in the study on hand. In observa-
tional studies, the authors found that the availability of discharge summaries with primary care physi-
cians was given in only 55 % of the time. Quality of information was limited regarding test results,
diagnostic tests performed and post-discharge medication. In a range of interventional studies, the
authors found that electronic communication improved the timeliness of the availability of infor-
mation, but not the quality. This implies that electronic tools can address only some of the shortcom-
ings in information transfers around care transitions, but other factors must be involved that impact

communication and information transfers.

As an outlook for improved communication and information transfers, improvements in media conti-
nuity at the interfaces between care providers and healthcare organisations are wished for. Further-

more, standards regarding the means of communication and informational content could improve the
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quality of information. Beyond the purely technical aspects of information transfers, the participants
see a need for a change in paradigm regarding cooperation: mostly, they would like to see more inten-
sive cooperation and closer collaboration when it comes to the care of individual patients. In particular,
participants from hospitals expect GPs to become more involved in care after discharge and to take on
their role as care coordinator. GPs themselves see care coordination as one of the core activities of
their work, which confirms the definition of care coordination as one of the pillars of primary care
(Starfield 1992). In a qualitative study by Vassbotn et al. (2018), GPs expressed that lacking recognition
by other care providers hampered their increased involvement in care coordination across healthcare
sectors. This was not directly confirmed by the qualitative study reported here, but GPs suggested that
lacking recognition hampered information flow. A more detailed consideration of this in the interviews
might have allowed this aspect to be deepened, however, determinants to care coordination was not

the main interest of the interview study.

4.1.1.2 Factors that influence information flow between hospitals and general practices

Organisational issues impact information flow, such as different work patterns in hospitals and general
practices that affect reachability via telephone. One may need several attempts to reach the desired
person, which leads to time constraints in an inherently tight work schedule. Similar results were found
in the literature. In a qualitative study, Sampson et al. (2016) explored relationships between Scottish
GPs and hospital specialists. Both GPs and specialists reported problems with accessing the respective
other and described the result as a ‘ping-pong’ (Sampson et al. 2016, p. 47) of communication, having
to go back and forth until one can reach the other. Time constraints as a barrier to communication and
cooperation were also mentioned by Bramesfeld et al. (2012) in a qualitative study of mental health
care providers in Germany. The participants in the study described in this dissertation proposed to
introduce timeslots that are intended for telephonic conversations between general practices and hos-

pitals to overcome this problem.

Technological infrastructures and organisational changes can facilitate information flow between care
providers, but these were not the only important preconditions according to the interviewed individ-
uals. Participants described emotional and social aspects as highly affecting information flow. First, this
includes an understanding and appreciation of the role and responsibilities of the respective other, as
well as an idea about what the other needs in terms of information at a certain time point. This is in
accordance with previous research (Stratil et al. 2018). Second, participants from all groups stressed
the importance of knowing their counterpart as one, if not the most important (as mentioned by one
participant), factor to successful information flow. Different stages of knowing someone lead to differ-

ent amounts of effort put into information flow: if | know someone’s face, | am more likely to provide
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them with relevant information. If, however, | have a personal relationship with someone, | am more
likely to not only communicate about a patient’s case but to collaborate with them and to involve their
opinions and expertise when planning patient care. Bramesfeld et al. (2012) also found personal ac-
guaintances to be essential facilitators of cooperation in mental healthcare. Furthermore, similar re-
sults are reported by Jones et al. (2015). Participants in their qualitative study conducted among hos-
pitalists and primary care physicians stated that communication is better in cases where they know
their counterparts as they have worked together previously. Similar results by Scaioli et al. (2020) and
Vargas et al. (2018) confirm knowing someone personally is a factor that influences the provision of
referral letters between general practitioners and outpatient specialists. In the study by Scaioli et al.
(2020), GPs were more likely to send referral letters to specialists if they had an informal relationship.
Vargas et al. (2018) found that only few physicians receive referral letters or replies from others, know-
ing and trusting the primary care physician was associated with increased use of reply letters. Both
studies were conducted in large cross-sectional studies in Latin America and Europe, respectively. Par-
ticipants in the study by Sampson et al. (2016) stated that knowing each other led to ‘better conversa-
tion’ (Sampson et al. 2016, p. 47). In the study reported here, this mostly applied to synchronous com-
munication via telephone. However, even in countries where information and communication tech-
nology is more advanced, deficits in information transfer during care transitions persist (Sheehan et al.
2021). Furthermore, and complementary, Munchhof et al. (2020) found that direct communication,

via phone, mail or a message, can help to pay more attention to discharge letters.

Price and Lau (2013) link the relationship between care providers which they call provider connected-
ness to the concept of CoC. They found that communication is more effective and CoC is more likely
to be achieved when care providers built on an existing relationship. The authors describe communi-
cation as the ‘glue’ (Price and Lau 2013, p. 310) that facilitates CoC. Provider connectedness can
emerge when care providers are geographically close or if they share patients over long periods. The
authors also mention how some care providers act to build good relationships. The results of the study
on hand suggest that ‘knowing each other’ seems to be inherent in rural areas. Participants from rural
settings in the study by Sampson et al. (2016), in contrast to their colleagues from urban areas, stated
that close geographical contact eased forming relationships. However, these relationships may also be
achieved in more urban areas where health professionals do not naturally know each other and

healthcare organisations are recommended to endeavour to create these relationships.

Nevertheless, considering high rates of fluctuation in hospitals, especially among physicians, relation-
ships should not only be built between individuals. Instead, cooperation should happen on an organi-

sational level and should include agreements on the form of communication in different situations,
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such as asynchronous and standardised communication in routine cases or synchronous communica-
tion (face-to-face communication, via telephone) in complex cases that deviate from routine. Moreo-
ver, cooperation should include clarification about the roles and responsibilities of different care pro-
viders in the process of patient care. The participants suggested organising meetings and events be-
tween GPs and hospitals to connect care providers. They could also help with gaining understanding
and growing appreciation for the respective other and their responsibilities. Medical education, where
physicians in training see different areas of healthcare and work shadowing could be complementary
strategies. The participants in the study by Sampson et al. (2016) also mentioned joint educational

events as a suitable strategy for forming relationships.

The results of this study highlight the relevance of personalised professional relations for the interplay
of the different dimensions of CoC. Relational continuity with a longitudinal and trusting relationship
should precede informational continuity, as it helps with accumulating information about a patient.
However, this involves patients and care providers, which was out of focus of this study. The accumu-
lated information is then shared between providers and is necessary to provide complementary care.
The interview partners implied this by mentioning that information about the patient’s situation be-
fore hospital admission can help with planning care after discharge to fit the patient’s context. Personal
relations between care providers facilitate the information flow, especially those that can be consid-
ered direct and synchronous, such as telephone calls. This is not only desired by care providers, but

also the foundation for collaboration and thus management continuity.

4.1.2 Current state of provider connectedness between primary care physicians and other
ambulatory physicians 13

This social network study aimed to explore the structural characteristics of shared patient-networks of
ambulatory physicians and was an attempt to identify possible characteristics of social networks with
regard to CoC and readmissions as indicators for the quality of ambulatory care and more specifically
primary care. Networks tended to be different between urban and rural areas. Overall, the study found
that provider connectedness between GPs and ambulatory specialists in shared-patient networks
showed some effects on short- and midterm hospital readmissions and CoC after hospital discharge in

patients with COPD but had overall little predictive power.

13 Parts of this chapter have already been published in the following publication:

Forstner, J., Koetsenruijjter, J., Arnold, C., Laux, G. and Wensing, M. (2023c). The Influence of Provider Connectedness on
Continuity of Care and Hospital Readmissions in Patients With COPD: A Claims Data Based Social Network Study. Chronic
Obstr Pulm Dis 10, 77-88, doi: 10.15326/jcopdf.2022.0359.
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4.1.2.1 The effect of network characteristics on continuity of care and readmissions

The assumption underlying the hypotheses was that provider connectedness between GPs and ambu-
latory specialists has a positive impact on information flow, communication and collaboration concern-
ing individual patients. Altogether it was expected that knowledge about the responsibilities of others
in the network and strong relationships leads to targeted physician consultations, resulting in higher
CoCand improved information flow and targeted physician consultants, resulting in lower readmission

rates.

In accordance with the assumptions, being part of an enclosed group of physicians (low El-index)
seemed indeed to be beneficial for patients’ readmission within 30 days after discharge. However,
different than hypothesised, it showed to be related to lower CoC. One can only speculate about the
reasons for the latter effect. No other study that investigated the impact of enclosed groups on out-

comes was found.

Furthermore, as expected, high network density lowered the likelihood of 90-day readmission, but the
impact of being densely and well connected (density and cohesion) was neither shown in other read-
mission timeframes nor in CoC. Other studies also showed that network density can positively impact
patient outcomes such as CoC and hospital length of stay (Mundt et al. 2015; Wyngaerden et al. 2019).
This partly supports the claim of Burns et al. (2022), who suggested that high network density contrib-
utes to better integration of care. In other studies, however, higher density increased readmission
rates (Mascia et al. 2015; Uddin et al. 2013). The authors argue that high density is an indicator of little
specialisation and division of labour which results in ineffective and unstructured referral pathways

(Mascia et al. 2015).

Regarding centrality, it was expected that a less central GP within their network was beneficial as
stronger ties are built with (the fewer) other care providers. This was confirmed regarding CoC but
showed another direction of effect regarding 30-day readmission. The results of other studies investi-
gating the impact of centrally distributed networks or central care providers within a network are also
inconclusive regarding an effect and the direction of the shown effect on outcomes such as readmis-
sion, CoC and others (Geva et al. 2019; Mascia et al. 2015; Mundt et al. 2015; She et al. 2020; Uddin et
al. 2013; Wyngaerden et al. 2019). For example, in a study that investigated the impact of networks
consisting of GPs and specialists on emergency department visits in patients with ambulatory care
sensitive conditions, She et al. (2020) found that higher degree centrality reduced rates of emergency
department visits. This is contrary to the results reported here, where higher degree centrality affects
patient care negatively (higher odds of readmission within 90 days after discharge, as indicated by the

odds of density). In networks between hospital physicians investigated by Uddin et al. (2013), higher
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degree centralisation increased readmission rates. Furthermore, in a study of the impact of primary
care team networks on hospital length of stay in cardiovascular patients, low centralisation positively
impacted outcomes (Mundt et al. 2015). Regarding a hospital referral network, low centrality led to
higher readmission rates and thus shows a different direction of effect than the results reported here
(Mascia et al. 2015). The authors' attempts for explanation are different in the studies presented and
range from the interpretation that high interaction among network members leads to a shared team
vision about goals (Mundt et al. 2015), that network density is seen as a measure of capacity to com-
municate with others (Uddin et al. 2013), and that high centrality allows effective coordination as there
is a large selection of providers to choose from whereas high density is an indicator of little specialisa-
tion and division of labour which results in ineffective and unstructured referral pathways (Mascia et
al. 2015). Here, low centrality was expected to aid in building strong ties. However, providers with high
centrality may support coordination of care by steering information flow (Burns et al. 2022; Mascia et

al. 2015).

Lastly, CoC was expected to reduce the risk of hospital readmission, which was not the case in the
population here. However, this can potentially refer to a time bias: If a patient's health condition has
worsened and therefore various visits to several physicians (together with an increase in the number
of visits with the GP) were necessary, patients’ health status influences both the number of physician
visits as well as the likelihood of a hospital stay. This is supported by the very strong association be-

tween disease severity and the likelihood of being readmitted.

Concerning hospital readmission, different periods were analysed, as they can potentially reveal con-
clusions about the responsibilities of different areas of the healthcare system. The results show that
the impact of provider connectedness on the likelihood of readmission decreases over time after a
discharge. Generally, the opinion is that very short-term readmission (< seven days) is attributable to
hospital care and the discharge process, whereas mid- and long-term readmissions are rather attribut-
able to outpatient care, patient self-management, community resources, (Kripalani et al. 2014) or care
coordination (Verhaegh et al. 2014). Very short-term readmissions were not considered, however, the
results support that outpatient care and care coordination impact mid-term readmissions, whereas
long-term readmissions might potentially not be reduced by more GP involvement. The analysis shows
that COPD severity has a large impact on long-term readmissions, therefore they might be more at-

tributable to a patient’s self-management, or not avoidable after all (Majothi et al. 2015).
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4.1.2.2 Variation and differences in network characteristics between urban and rural areas

Regarding the differences in the network characteristics between urban and rural areas, degree cen-
trality, closeness centrality and the El-Index showed statistically significant differences. Presumably,
however, this does not so much suggest that physicians in urban regions are networked differently
than physicians in rural regions. Rather, it indicates the supply of physicians with whom someone might
network in the first place, which is lower in rural than in urban areas. Regarding differences in the
effect of network characteristics on readmissions and CoC between urban and rural areas, some effects
were found. The effect of degree centrality on CoC and the effect of the El-index on readmissions
within 90 days were stronger in urban than in rural areas. Similar to the main analysis, these effects
are not consistent across endpoints and time periods considered. The administrative unit underlying
the categorisation in urban and rural areas are districts. It has to be considered that even within an
urban district, there might be rural areas. Thus, for future research, a more detailed approach to ur-

banity might be useful (Danek et al. 2022).

4.1.3 Conclusion

The qualitative study adds to a large body of research on care transitions (Strallner et al. 2020). Only
few of those papers have highlighted the relevance of personal relations to information transfers be-
tween healthcare organisations. The strength of this study is that it links it to CoC, especially informa-
tional and management continuity, a dimension of CoC which is often neglected in CoC studies (Breton
et al. 2012). The results of this study stress how all dimensions of CoC need to be addressed in future

studies and in interventions aiming to increase CoC to contribute to successful change.

The relevance of personal relations with regard to CoC, which was revealed in the qualitative interview
study, was addressed in the social network study. Overall, its results indicate that provider connected-
ness potentially affects patient healthcare. However, these effects were small, did not improve the
overall predictive power of explanatory models and were not congruent across outcomes. Thus, the
working mechanism and whether the chosen constellation of characteristics is the most appropriate
operationalisation of provider connectedness cannot conclusively be explained and recommendations
for the targeted creation and investment in shared-patient networks of ambulatory physicians cannot

be derived.
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4.2 Strategies for improving coordination and coordination of care'

The VESPEERA programme aimed to improve information flow and communication between hospitals
and general practices. No statistically significant effect of the intervention on patients’ hospital read-
mission rates was found. However, the results of the primary analysis as well as the analyses of sec-
ondary outcomes and the subgroups showed trends that patients might have benefitted from the in-

tervention. For most outcomes, the ORs were in favour of the intervention group.

The process evaluation relying on a quantitative survey with care providers participating in the
VESPEERA programme provided insights into the working mechanisms of the intervention compo-
nents, acceptance of the intervention and intervention fidelity. Intervention fidelity was low and con-
textual 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.

4.2.1 The impact of the VESPEERA programme on outcomes

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 (Wensing et al. 2018)) adds up to an effect
of 6 %. It can be assumed that the effects would be statistically significant if the targeted sample had
been achieved. Facchinetti et al. (2020) published a meta-analysis on the effect of CoC interventions
on readmissions in elderly patients with chronic conditions. They were able to include 3,003 patients
from eleven studies in the analysis of readmissions between 30 and 90 days after discharge. Readmis-
sion rates were significantly lower in the intervention than in the control group (21.9 % vs. 29.8 %, thus
an effect size of 7.9 %). The reported risk ratio of 0.74 (95% Cl, 0.65; 0.84, p < 0.001) translates into an
odds ratio of 0.82, which is similar to the results presented here (result of an effect size of 6 % with an
OR of 0.66). It might therefore be assumed that there is an effect of the VESPEERA programme on
readmissions within 90 days after discharge and that this could have been able to show within a larger

study population.

There are various explanations for the absence of significant effects. First of all, lower rates of read-
mission than assumed and low rates compared to studies looking at similar populations can be ob-
served (Wensing et al. 2018). Together with an overall small sample size, this is the most probable

explanation for the absence of effects. Primary care teams reported barriers to implementation among

14 Parts of this chapter have already been published in the following publication:

Forstner, J., Pilz, M., StraRner, C., Weis, A., Litke, N., Uhlmann, L., Peters-Klimm, F., Aluttis, F., Baldauf, A., Kiel, M., Qreini, M.,
Kaufmann-Kolle, P., Schubert-Haack, J., EI-Kurd, N., Tomaschko-Ubeldnder, K., Treffert, S., Rick, R., Handlos, B., Karakas, G.,
Wensing, M. and Szecsenyi, J. (2023c). Hospital Admission and Discharge: Lessons Learned from a Large Programme in South-
west Germany. International Journal of Integrated Care 23, 4, doi: 10.5334/ijic.6534.
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others to be resource-related (time, staff and working place), the study-related measures to be too
elaborate and that the timing of application (i.e. when a patient showed up after being discharged)
could not be planned. This led to the fact that they, contrary to the study protocol, pre-selected pa-
tients who were perceived to be most likely to benefit from the programme. Furthermore, fewer pa-
tients than expected were admitted to hospitals electively by the primary care teams. Mostly, they
were included in the programme after hospital discharge. Hospitals only participated with selected
departments as at the same time the project started, a new legal regulation came into place obligating
hospitals to implement comprehensive measures to improve discharge management. Consequently,
the number of participating hospitals was lower than originally planned (25 hospitals were expected
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.

One part of the intervention was telephone monitoring, a common and highly researched component
in discharge management interventions. Many systematic reviews on this topic give hints about the
effectiveness of telephone follow-up after discharge but studies are characterised by heterogeneity
and inconclusive evidence (Bahr et al. 2014; Cusack and Taylor 2010; Mistiaen et al. 2007; Woods et
al. 2019). In the case of the study presented here, telephone follow-up was delivered to patients at
high risk for readmission according to the HOSPITAL score (Donzé et al. 2016). The subgroup analysis
showed that both the subgroup with telephone follow-up (those at high risk for readmission) and the
subgroup without telephone follow-up (lower risk for readmission) profited from the intervention. No
risk stratification and thus no telephone monitoring was performed in the control group. Van Walraven
et al. (2010b) found that post-discharge contact with a regular physician decreased the risk of read-
mission. A recently published study by Leppert et al. (2020) found that a timely primary care follow-up
significantly reduced 30-day readmissions in patients after acute ischemic stroke admission. Conse-
quently, it can be assumed that close follow-up after discharge by the primary care team can poten-

tially avoid readmissions.

The potential benefits of receiving the intervention regarding readmissions seemed higher in patients
with severe comorbidity. Patients with severe comorbidity have an increased risk of readmission,
which has been observed for different patient groups (Buhr et al. 2019; Harstedt et al. 2015; Kwok et
al. 2018; Librero et al. 1999; Voskuijl et al. 2014). The intervention, therefore, appears to be particularly

beneficial in those patients who are most likely to benefit from it in terms of their condition.
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4.2.2 Including primary care in admission and discharge management

The outcomes used in this study to some extent are outcomes that are typically used in the evaluation
of programmes to reduce readmissions, but outcomes such as readmissions within 90 days, admissions
due to ACSC, utilisation of emergency services and prescriptions after discharge are also associated
with strong primary care. For example, van Loenen et al. (2014) found that strong primary care can
reduce avoidable admissions due to ACSC. Huntley et al. (2014) studied how strong primary care, char-
acterised especially by provider continuity, reduced the utilisation of emergency departments. Wens-
ing et al. (2021) found that high CoC in the HZV reduced the risk of admission, readmission and avoid-
able admission. Its’ effect on admission rates for high-risk patients was confirmed (Sawicki et al. 2021).
Van Walraven et al. (2010b) found that post-discharge contact with a regular physician decreased the
risk of readmission. A study by Leppert et al. (2020) found that timely primary care follow-up signifi-
cantly reduced 30-day readmissions in patients after acute ischemic stroke admission. Furthermore,
most interventions aiming at the reduction of readmissions take place before or after discharge
(StraRRner et al. 2020). The VESPEERA programme, however, covered the whole cross-sectoral care
process beginning with pre-admission intervention components in general practice, followed by inter-
vention components during the hospital stay and at hospital discharge and concluding in general prac-
tice. Additionally, as in this study, only the intervention components in general practice were carried
out with reasonably high fidelity, the observed benefits can be attributed to those components and
thus result from increased efforts within primary care. Including primary care in multi-component care
transition interventions thus represents an opportunity to contribute to the reduction of readmissions
and further strengthen primary care (Bricard and Or 2019; Saluja et al. 2019; Spencer and Singh Punia
2021; Spivack et al. 2022). 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

(Groenewegen et al. 2013; Kringos et al. 2013b).

4.2.3 Intervention fidelity of the VESPEERA programme

The analysis of the intervention fidelity captured adherence based on the at least one-time use of each
of the respective intervention components. The results show that only few intervention components
have been used by many of the participants whereas others were hardly used at all. This indicates that
the VESPEERA programme was not delivered as planned such as that patients did not receive all inter-
vention components they were supposed to or did receive no intervention at all. At the same time,
some of the participants of this survey possibly delivered none of the intervention components. This
makes sense, as hospitals were not able to identify any VESPEERA patients, fidelity for participants
from hospitals was therefore expected to be zero. Statements from participants that they have used

some of the components should therefore be interpreted with caution.
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Assessing fidelity of the VESPEERA intervention can provide a possible explanation for the absence of
effects as high intervention fidelity is expected to show high success regarding outcomes (Mihalic
2002). However, the literature shows that complex interventions provide more room for variation in
delivery and more often are not delivered as planned compared to more simple interventions (Carroll

et al. 2007).

4.2.4 Factors influencing the implementation of the VESPEEA programme
Several aspects were included to assess factors affecting the implementation of the VESPEERA pro-
gramme. This includes the working mechanisms of each of the intervention components, contextual

factors and perceived results by applying the intervention as well as acceptance of the intervention.

There were aspects regarding the working mechanisms as well as determinants of implementation
that can be attributed to the programme itself. Overall, half of the participants see the benefits worth
the effort, with the HOSPITAL score being the least accepted intervention component. This is due to
dominant factors like very limited resources in the organisation (e.g. staff, working places) to conduct
the VESPEERA programme or possibly even any additional workload in general and the programme

being perceived as too elaborate, bureaucratic and difficult to integrate into existing processes.

Availability of resources is a known factor to impact implementation (Jabbour et al. 2018; Kaplan et al.
2010; Li et al. 2018) as well as the complexity of the intervention, which is associated with compliance
regarding the utilisation of an intervention (Carroll et al. 2007; Gilhooly et al. 2019). Furthermore, ex-
ternal legal regulations that came into effect and consumed resources approx. at the same time and
also inappropriate remuneration for discharge management in general impacted implementation. The
latter could indicate previous experiences that from the outset put participants in a negative frame of
mind towards the implementation of the programme. However, in a systematic review by Chauhan et
al. (2017) exploring interventions aiming to change practice in primary healthcare, the authors did not

find evidence that financial incentives led to a change in the professional behaviour of GPs.

Furthermore, not all participants were convinced of the evidence and impact on the outcomes of the
intervention components. For example, the HOSPITAL score was shown to identify patients at in-
creased risk for readmission, but only approx. half of the participants believe that the score would fulfil
this. Possibly, participants should have been provided with different sources of evidence regarding all
individual intervention components, as strong evidence presented from different sources can support
implementation (Damschroder et al. 2009). Due to the small sample size and the approach towards
assessing intervention fidelity (one-time use vs. patient-based use), it was not assessed whether those

with higher fidelity rated the intervention components better.
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Lastly, as a result of the interviews, statements regarding the project management and study conduct
in VESPEERA were added to the section exploring contextual factors. The participants showed high
rates of trust towards at least one of the organisations involved in the study and about three-quarters
of participants seemed to have understood the responsibilities of each of the project partners. This
could indicate some kind of a relationship between project partners and the participating hospitals
and general practices. In fact, relationships were established through ongoing, mostly telephonic, con-
tact that was built by providing education and support for the implementation of the VESPEERA pro-
gramme. In a review of the literature, Gilhooly et al. (Gilhooly et al. 2019) found that establishing a
relationship with stakeholders is an implementation strategy that is associated with improved compli-
ance in the implementation of care bundles in acute hospital care. For future studies, it is thus recom-

mended to consider this as an implementation strategy from the outset.

The agreement that there are many hospitals available in the region could be an explanatory factor for
the fact that hospitals were not able to identify any VESPEERA patients. Regarding networking, up to
two-thirds of participants were already well connected, participate in network events and have been
collaborating for many years already, which could explain why participants did not see closer contact
or new contacts between care providers as a result of the VESPEERA programme and the included
feedback meetings. However, this is contrasted by the agreement that awareness towards cooperation
with other care providers was raised and primary care as well as the role of the VERAH was strength-

ened and a wish for a roll-out.

Interestingly, most of the statements regarding results (that were derived from the interviews) noticed
through applying the VESPEERA programme concern rather soft factors such as cooperation with other
care providers than harder patient and healthcare system-related outcomes. Overall, the survey
showed approval of the overall programme as well as the individual components and possible benefits
for patients and cooperation with others. However, several contextual factors have had a considerable

influence on fidelity despite motivation and conviction of the benefits.
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4.3 Discussion of recurring topics

4.3.1 The future of continuity of care

The previous chapters of this dissertation have shown the relevance of the different dimensions of CoC
and their interdependencies. Three of the four studies presented focused on the concept of CoC. The
interview study investigated the relevance of informational and management continuity based on
qualitative reports about information flow between care providers. It did not focus on assessing the
quality of informational continuity in relation to specific events but rather examined determinants that
affect information flow. The social network study measured relational continuity using the SECON,
which can also be used as a substitute for informational continuity (Reid et al. 2002) by considering
the number of bridges between care providers that need to be overcome. The implementation of the
VESPEERA care programme aimed to increase CoC by introducing a care programme to improve com-
munication between care providers. However, no measure of CoC was considered in this analysis.
Much rather, it was assumed that an improvement in the measured outcomes implies increased CoC.
Thus, the three studies considered CoC and somewhat showed their importance, but no measurable
effects of CoC could be shown. This is in contrast with the literature that has investigated the impacts
of CoC on healthcare and the health of individual patients as well as healthcare systems sufficiently
and there seems to be little scope to question its relevance (Pereira Gray et al. 2018; Huntley et al.
2014). Hence, this raises the question of whether CoC is still important, whether it can and should be
sustained or why none of the studies presented here confirmed the relevance and impact of CoC on

healthcare.

Putting aside the limitations of each of the studies, the measures only indirectly measured the con-
cepts of interest, such as CoC and active coordination of care between care providers. In the social
network study, by using the SECON, informational continuity was only measured as a proxy, as the
number of transitions between providers does not give any measurement of whether information has
in fact been passed, if it was transferred timely and no information regarding the quantity or quality
of information. Approaches to measuring informational continuity typically consider the availability
and completeness of information (Reid et al. 2002), such as counting discharge letters and the duration
until they are transferred to others (Bell et al. 2009; Chen et al. 2010). For measuring relational conti-
nuity, studies typically rely on questionnaires (Uijen et al. 2012a) or administrative data. Using the
latter, relational continuity is measured by calculating indices that refer to the duration of a relation-
ship, care density with one provider (share of visits that are with a single provider, usually the GP or

another identified usual provider) or sequences of visits with care providers (Hetlevik et al. 2021;
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Nyweide 2014; Pollack et al. 2016; Reid et al. 2002; Saultz 2003). Another approach is the measure-
ment of the regularity of visits with a care provider (Lytsy et al. 2022). The interpersonal aspect of
relational continuity is rarely assessed in studies (Saultz 2003). Measuring management continuity is
approximated by examining follow-ups or compliance with management plans or care pathways (Reid

et al. 2002).

However, it is questionable whether this is appropriate when taking care of patients with complex
health problems that indicate the involvement of several highly specialised health professionals and
whether it is the goal to achieve high provider continuity with a usual provider (Jackson and Ball 2018;
Wright and Mainous 2018). This is highlighted by the fact that CoC in England has declined, even
though the National Health Service has assigned all patients to a GP. The problem associated with such
patient enrolment programmes is that the assigned GP is not always the one that patients prefer to
see. For the future, the authors suggest that changes in healthcare systems that impact changing ac-
cess to primary care, such as online appointment booking systems, should not be at the expense of
CoC (Tammes et al. 2021). The General Practitioner Committee at the British Medical Association sup-
ports the relevance of CoC over access (Waters 2022). However, in situations where patients are faced
with acute healthcare problems, they might value access over CoC and seek urgent care such as in
emergency departments, with another GP in the same practice as their usual GP or with an out-of-
hours GP (Hetlevik et al. 2021), or if sensitive issues are to be addressed (Wilfling et al. 2021). Consid-
ering this, lower scores with CoC indices do not necessarily indicate lower quality of care but might
indicate that patients received appropriate care for their health problems (Blozik et al. 2020). This goes
in hand with a need for more diverse ways to measure CoC or measures that consider more than one
dimension of CoC (Reid et al. 2002) and pay respect to morbidity, urgency, appropriateness and inte-

gration of care, such as suggested by Hetlevik et al. (2021) or Yao et al. (2022).

At the same time as asking whether high provider continuity with one provider is desirable, it also
makes sense to put into question whether this can even be achieved in healthcare systems that are
faced with a changing workforce. Even though solo practices are still the dominant form of organisa-
tion for physicians in many healthcare systems, a shift towards delegation to non-physician professions
or in more progressive healthcare systems, team-based healthcare can be observed (Freund et al.
2015; Maier and Aiken 2016). Additionally, with the shift toward shared practice models, increasing
shares of ambulatory physicians are in an employment relationship and shares of physicians who de-
cide to work part-time are increasing (Stengel et al. 2021). As a result, numerous physician positions
will remain unfilled in the future. For Germany, for example, it is estimated that up to 20,000 GP posi-

tions will not be filled in 2030 (Sachverstandigenrat zur Begutachtung der Entwicklung im
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Gesundheitswesen 2014). These shortages and part-time models do impact relational continuity, how-
ever, research suggests that patients are more satisfied with their healthcare when their GP works

part-time (Panattoni et al. 2015).

The above has shown that even though it is not a new topic and the healthcare landscape is changing,
CoC is still high on the research agenda (numbers of studies indexed on PubMed when searching for
‘continuity of care’ yield more than 800 results for the year 2022). Wright and Mainous (2018) conclude
that ‘Patients like continuity. GPs like continuity.” (Wright and Mainous 2018, p. 668). So, what is
needed is certainly not a departure from CoC, but rather a paradigm shift that includes loosening strict
views on the importance of high CoC combined with little utilisation of secondary care, but rather high
management continuity and the focus on strong coordination of care and targeted utilisation of
healthcare, which is where programmes to improve care transitions and enhance CoC are directed. For
example, Wright and Mainous (2018) recommend that, if using patient lists, patients should be linked
with their preferred GP and focus on increasing informational and management continuity to do the
changes in patients’ needs and healthcare systems justice. Furthermore, Przysucha et al. (2018) point
out that when aiming to achieve high management continuity, payers should be considered as well, as
they have the budget and thus also decisions on the delivery of health services and thus ultimately
influence whether a care plan can be realised. Ljungholm et al. (2022) advocate that for improved
coordination of care, cooperation should not only be enforced on a personal but also on an organisa-
tional level as well, which supports the results of the qualitative study presented as part of this disser-

tation.

4.3.2 Continuity of care and personal relations

The previous chapter has shown that to maintain CoC, it is increasingly necessary to take into account
that care concepts require cooperation between health professionals. There is research that confirms
what the participants in the qualitative interview study mentioned, which is that ‘knowing each other’,
thus having seen someone’s face, having talked to them or even knowing them on a personal level,
influences and facilitates cooperation (Berendsen et al. 2007; Price and Lau 2013; Sampson et al. 2016;

Tomaschek et al. 2022).

As this relates to social relations, it is worth taking a look at explanations from social science to explain
the concept of ‘knowing each other’ and why this might be beneficial for healthcare. Three different

theoretical approaches will be considered: social capital, social constructionism and game theory.

First, social capital is a sociological theory that could provide a clearer view of the concept of ‘knowing

each other’. Based on the north-American approach by sociologists such as Coleman or Putnam, social
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capital is a resource that results from social relations and is a characteristic of social networks
(Vonneilich 2020, p. 39). It opens up possibilities for action as well as opportunities to coordinate in-
tentions for collective action. In this context and according to this explanation, social capital is created
when frequent interaction occurs between individuals who share norms and values. The concept also
refers to network theories such as the one by Granovetter who differentiates between strong and
weak ties and the advantages associated with each (Vonneilich 2020, p. 39). One example of applying
social capital as an explanatory approach to relations between care providers can be found in a quali-
tative study by Sampson et al. (2016) who explored relations between GPs and hospital specialist and
their influence on patient care. They described how the participants perceive good relations with other
care providers as important to enable direct communication, to facilitate care transitions and as a
sense of wanting to help each other and how having met someone also affected communication. The
authors discuss how the sense of belonging to a team working towards the same goal, which they call
team continuity, is necessary to successfully achieve informational and management continuity. They
refer to the concept of social capital as an explanation for trusting relationships between care provid-
ers as an essential building block to cooperation and patient-centred care (Sampson et al. 2016).
Persson et al. (2022) conducted a qualitative study about experiences in care coordination across care
sectors in Denmark and found similar results as presented in the qualitative interview study. Similarly
to Sampson et al. (2016), the authors also argue that good relations that are built on trust can increase
social capital and thus care coordination, as long as they are built on shared goals. The authors also
suggest mutual education across care sectors as well as across professions as an instrument to increase
social capital by building mutual knowledge and thus facilitating the development of shared, overarch-

ing goals, even though each stakeholder is working towards different smaller goals.

Another theoretical approach referring to the emergence of cooperation and collaboration is that of
social constructionism, a theory applied in sociology and communications theory. Similar to social con-
structivism, it builds on the belief that knowledge and other aspects evolve from social interaction
(Andrews 2012). Leng et al. (2021) link collaboration with social constructionism in a setting of
knowledge construction in education research through asynchronous communication. However, these
definitions also allow a transfer to CoC where transfer of information and knowledge about a patient
is required when several care providers are involved. For successful information transfer and informa-
tional continuity and, eventually, management continuity as mentioned, collaboration is needed,
which was also mentioned by the participants in the qualitative interview study who see collaboration

as the highest form of cooperation.

In addition, game theory can provide explanations for the formation of network ties, the concept of

‘knowing each other’ and its influence on cooperation. Game theory, originally a mathematical and
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economical theory, models decisions in social conflict situations, where the outcome of the game de-
pends on the decision of each of the parties involved (e.g. two individuals or organisations) and their
expectations of each other’s decision. In the modelled decision-making situations, individuals strive to
maximise their own payoff. However, since the achievement of goals is influenced by others, the strat-
egy considered best for the individual does not lead to an optimal outcome: the group payoff is lowest
when both parties decide differently (one decides to cooperate, the other to deflect, leading to a high
payoff for one but no payoff for the other), lowest for each of the individuals when both decide to
deflect and highest for each of the individuals when both decide to cooperate. There are different
variants of the game, e.g. games with imperfect information (where only one party knows about all
the previous decisions of their counterpart), cooperative games where binding arguments such as con-
tracts are taken into account or repeated games where several rounds are played in contrast to the
original so-called one-shot game (Kim 2014). In repeated games, the parties involved can be informed
of the decision that the other made in the previous round. Repeated games show a tendency towards
cooperative behaviour, as humans tend to reward cooperation according to the concept of reciprocity
(Nishi et al. 2016). If this refers to cooperation between providers in terms of sharing information
about patients, providers could reward someone who provides them with comprehensive information,
for example at the time of hospital admission and mirror this behaviour by providing comprehensive
information at the time of discharge. However, research suggests that as modern communication tech-
nologies increase, collaboration decreases (Behrens and Kret 2019). This is supported by the partici-
pants in the qualitative interview study who believe that ‘knowing someone else's face’ increases syn-

chronous communication and motivation to collaborate.

The participants in the study by Sampson et al. (2016) suggested similar efforts to strengthen relations
between care providers and the sense of group or team belonging as the participants in the qualitative
interview study of this dissertation did, such as work shadowing or joint educational meetings. It was
not possible to show the impact of these relations in the social network study (only small effects and
little predictive power). However, in the quantitative survey, most of the statements regarding results
observed by implementing the VESPEERA care programme (that were derived from the interviews and
thus the observations by the participants) concern rather soft factors such as cooperation with other
care providers than harder patient and healthcare system-related outcomes and thus point to the rel-
evance of relations between providers regarding patient care. Further research should focus on meas-
uring provider connectedness and its impact on CoC and quality of care. As all of the theoretical ap-
proaches described above suggest the relevance of shared goals for successful cooperation and col-

laboration, concepts such as accountable care organisations or physician care networks that rely on
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shared goals and shared financial compensation (Everson et al. 2018; Flemming et al. 2022; Stillfried

et al. 2017) could be a starting point for further research.

4.3.3 GP as care coordinator and the role of primary care

The previous chapters have shown the importance of informational and management continuity as
well as cooperation between care providers in highly specialised healthcare systems who take care of
complex patients with many health problems. If CoC, in particular provider continuity, is one of the
main pillars of primary care, this raises the question of what remains of the role of primary care.
Przysucha et al. (2018) found that when management continuity is pushed, providers are needed to
work in networks where everyone knows the roles and responsibilities of others, but also need one

‘single point of coordination’ (Przysucha et al. 2018, p. 135), which is typically the GP.

If a second look at provider continuity is taken, it becomes clear that provider continuity has two di-
mensions: The aspect of a longitudinal relationship with one provider over time, which is what is meas-
ured with CoC indices such as the Usual Provider Index. Furthermore, provider continuity includes in-
terpersonal continuity, which refers to trust that is built between a provider and a patient over time
(Ridd et al. 2009). Both aspects make the primary care provider a stakeholder that can keep their rel-
evance even in a highly specialised and collaborative healthcare system as coordinator of care and thus

fulfilling another one of the four pillars of primary care.

Several studies have shown the importance of patients having someone coordinating their care. For
example, in a study by Jowsey et al. (2016), the authors show that when care is not coordinated ap-
propriately and CoC is not given, patients and/ or their relatives who have the capacity become active
and find strategies to take over the role of coordinator of their care. This includes keeping medical
records and keeping track of all information, writing their own care plans, managing their own medi-
cation lists or managing communication between all care providers involved. However, not all patients
have the resources to fulfil the gap that the healthcare system has left. Bossert et al. (2020) conducted
an interview study with oncological patients in Germany who reported that the patients themselves
support taking over an active role, however, if the responsibility is too much for available competen-
cies, this active role can become a burden and impact on patients’ quality of life. The authors thus
confirm results from a qualitative interview study with patients with multi-morbidity in Denmark. Pa-
tients with several chronic conditions report that they are under the impression that because of spe-
cialisation, care providers usually take care of only one health problem or condition and patients are
not seen holistically which also leads to the fact that some health problems go untreated. Patients feel
left alone in coordinating their care. This leads to medical errors and also patients feeling exhausted.

With regular GP follow-ups, patients felt that their care was ‘under control’ (Schigtz et al. 2016, p. 99).
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This type of ‘patient-as-professional’ (Phillips et al. 2015, p. 2616) involvement can be aimed at but
needs a clear definition of the role of both patients and care providers to be supportive of patients
rather than a burden. Furthermore, in a qualitative network study based on interviews in Canada, care
and support networks after hospital discharge from the viewpoint of patients were pictured. The over-
all result was that having a GP with a strong and central position who coordinates care is experienced
as optimal by patients. In some cases, a specialist may take over the role of the provider who is seen
the most and who is seen as central in the care of a patient (depending on the condition, this might be
limited to a certain period of care). However, if specialists take over this role as the primary contact
person, care is not perceived as well coordinated as would be the case with a GP (Perrault-Sequeira et
al. 2021). Complementary to the results by Jowsey et al. (2016), patients in the study by Perrault-Se-
queira et al. (2021) reported that one may navigate their care themselves, but would need a strong
support network and the capability of self-advocacy to do so. The authors recommend that considering
patients' individual care networks (or their type of network) might facilitate patient-centred ap-
proaches to optimal hospital discharge management. The studies described show that patients need
someone who coordinates their care and that they see their GP as eligible to take on this role. Addi-
tionally, Griffiths et al. (2021) found that in the specific case of care after discharge in patients with
chronic conditions (COPD, heart failure), patients and their relatives valued follow-up with their pri-
mary care provider, however not to avoid readmissions but much rather build on their relationship

and thus increase relational continuity and enable coordination of care.

In addition to the statements of patients, physicians also see the primary care provider as a suitable
person to take over the coordination of care. In a qualitative study conducted in Norway, GPs report
that they see themselves as the ones to coordinate patients’ care. However, they feel limited in carry-
ing out this role. A major barrier is lacking exchange with other care providers, which leaves them with
incomplete information about the patient and thus limits them in actually coordinating care. Further-
more, they mentioned that other care providers should also recognise their role (Vassbotn et al. 2018).
Knowledge about the roles and responsibilities of others has also been identified as a determinant of
collaboration in the qualitative study presented here. Additionally, Esteve-Matali et al. (2021) con-
ducted an online survey with GPs and secondary care physicians in Spain who suggested strategies to
improve care coordination and thus management continuity. They are similar to the strategies men-
tioned in the interview study presented here such as direct messaging services but complemented by

strategies such as cross-sectoral case conferences or shared protocols.

The call for GPs as care coordinators is loud. However, the question remains as to whether this can be

sustained when GP supply is declining. One answer to this question could be team-based primary care.
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For example, even though the number is declining, solo practices are still the common form of organ-
isation in many countries, even though research shows that group practices contribute to better
healthcare and improved care coordination (OECD 2016). Furthermore, other health professionals
than physicians such as nurses can provide elements of primary care and particularly take on a wide
range of coordinating activities (Karam et al. 2021). Advanced practice nurses can take over roles as
coordinators of care for patients with specific diseases and, for example, can become COPD care coor-
dinators (Burgess et al. 2013). In the VESPEERA project, not nurses but VERAHs were included to pro-
vide case management to patients who are faced with care transitions. A qualitative study based on
the interviews from the process evaluation accompanying the VESPEERA project and another case
management project situated in the same context showed how engaging VERAHSs in such activities
strengthens their role and their relationship with patients and colleagues and thus contributes to re-

lieving the workload of physicians and providing optimal care (Forstner et al. 2022b).

Thus, the central role of primary care in coordinating care and thus contributing to high CoC should be
maintained. However, up-to-date and innovative approaches, such as shared practices, team-based

care and interprofessional care are needed to sustainably take on this role.

4.4 Strengths and limitations?®

There are strengths and limitations to this dissertation, the underlying methodological approach and

data sources used.

First, the overall approach is a key strength. Relying on different study designs, data sources and ana-
lytic approaches allowed for a broad but also detailed exploration of the overall topic. The qualitative
interviews provided an in-depth understanding of the current state of information flow between hos-
pitals and general practices, of the challenges associated as well as the different perspectives of the

stakeholders involved. The analysis revealed the relevance of emotional and social aspects, which are
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a lot less tangible when relying on quantitative (primary or secondary) data. Furthermore, the qualita-
tive interview study relied on a large sample size that included participants from different professional

groups as well as different organisations (regarding their type, size, localisation etc.).

Second, the results from the qualitative analysis were used to inform the design of the SNA. With the
social network approach it was possible to measure the impact of social relations, which have been
explored in detail before, but not quantified and also not analysed in terms of a relevant outcome. By
relying on claims data to depict relations between physicians, it was possible to not only include large
numbers of GPs and patients in the analyses but also to consider the vast majority of statutory health
insurance-approved ambulatory physicians and therefore build a full social network. In the regression
models, more than half of the statutory health insurance-approved GPs were included (Kassenarztliche
Vereinigung Baden-Wirttemberg 2017). Furthermore, relying on two different patient populations al-
lowed for measuring CoC and network characteristics independently. Finally, in comparison with the
literature, this appears to be the first study that explored the impact of shared-patient networks of
ambulatory physicians on CoC and among very few other studies that chose hospital readmissions as

an outcome. This study, therefore, makes an important contribution to research on SNA in healthcare.

Another positive aspect to be highlighted is the fact that, amongst the observational studies on factors
influencing information flow and communication, this dissertation also includes a quasi-experimental
study aiming to improve collaboration between hospitals and general practices. The care programme
implemented represents a comprehensive selection of intervention components covering the whole
care aspect from admission up to follow-up care after discharge. Also, it is not only addressed at hos-
pitals but also includes primary care. The analysis was based on a dataset including primary and sec-
ondary claims data, the latter provide valid and comprehensive data on hospital admissions and do
not induce attention bias (or Hawthorne effect) as other types of data-collection might. Also, relying
on claims data allowed for the analysis of readmissions within 90 days without a recall bias, a time
frame not typically used in evaluations of interventions to reduce readmissions (Facchinetti et al.
2020), as well as to cover a wide range of outcomes. Lastly, the study was accompanied by an in-depth
process evaluation exploring the working mechanisms of the intervention components, acceptance of
the intervention and intervention fidelity. The questionnaire survey was based on the previously con-
ducted interviews, which allowed for the inclusion of a range of perspectives in the questionnaire sur-
vey. Furthermore, as the interviews were based on the Consolidated Framework for Implementation
Research (Damschroder et al. 2009), the questionnaire study combined factors to implementation

based on previous research as well as those unique to this study.

113



Discussion |

However, there are also limitations to be mentioned. Regarding the qualitative interview study, there
might be a selection bias as the sample of participants was mostly recruited from organisations that
participated in the VESPEERA project. Associated with this is a possibly higher readiness for change
regarding admission and discharge management, an increased interest in the topic in general as well
as a higher interest in research and contributing by sharing their experiences. Including more partici-
pants who had not at all implemented the VESPEERA programme might have revealed further aspects
that were not covered in this study. Furthermore, the interview guide was not primarily designed with
regard to the research question of this study, but the data emerging from the interviews appeared to
facilitate the study. Some topics regarding communication and information flow between care provid-

ers possibly were not covered deeply enough or at all.

Regarding the social network study, all effect sizes should be interpreted with caution as even though
the study was based on assumptions and hypotheses that guided the analysis, it is of explorative char-
acter. Additionally, much of the selection of confounders is based on a comprehensive systematic re-
view by Njoku et al. (2020), however, not all of the risk factors for readmission in patients with COPD
identified could be considered in the analysis here. For example, persons with inadequate health in-
surance could not be considered, as the data set is based on claims data by a statutory health insurance
company and thus does not offer information on people without health insurance. Also, by using claims

data, no information about information flow and the quality of communication is known.

Generally, the utilisation of claims data for research is associated with limitations, as they are second-
ary data which were not collected for scientific purposes and therefore are only an approximation of
the reality of care. For example, there are limitations regarding the validity of diagnoses as well as the
severity of diseases such as COPD (Nimptsch et al. 2020). In the social network study, more than a third
of diagnoses were coded without specification of the severity of the disease. This is even more than in
a study by Petro et al. (2015), who found inadequate coding of severity in 25 % of cases. Furthermore,
there are limitations regarding the documentation of hospital stays that are interrupted for example
by (re-) transfers between hospitals. In the social network study, this might have resulted in the fact
that the identified index stay was in fact not the index stay but a stay in a series of hospital stays. Also,
this might lead to an underestimation of the length of stay (Nimptsch et al. 2020). This, however, does
not apply to the evaluation of the VESPEERA programme, as each of the admissions was considered.
Lastly, people 