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1 Introduction 

This dissertation refers in large parts to 2 publications, which resulted from this disserta-

tion. This concerns the work on study 1 (Wronski et al. 2021a) and study 3 (Wronski et 

al. 2021b), which are further outlined in section 1.2. If sections of the doctoral thesis are 

reproduced in whole or in part in the publications, this is indicated at the beginning of the 

respective section of the doctoral thesis and the corresponding publication is cited. Own 

contributions to data collection, analysis, and own publications are presented in section 7. 

In section 1.1 individual sentences in terms of content about the Model Project Cross 

Sectoral Healthcare and health system indicators can also be found in (Wronski et al. 

2021a) and (Wronski et al. 2021b). In sections 1.3.1.1 and 1.3.1.2 individual paragraphs 

can also be found in (Wronski et al. 2021b). 

1.1 Problem statement 

According to the German Social Code (SGB) XI § 69 long-term care (LTC) insurance 

has to ensure equitable care for the insured. This aim is challenged by current population 

developments: there is an expected rise in the number of people in need of LTC due to an 

ageing population, which comes along with an increased number of persons being af-

fected by age associated chronic conditions such as dementia, an acquired disturbance of 

the memory function and other cognitive functions which leads to significant constraints 

in activities of daily living. Life expectancy so far played a major role in terms of absolute 

dementia prevalence compared to lifestyle and other factors: despite observed decreases 

of prevalence rates of dementia, absolute case numbers are increasing (Doblhammer et 

al. 2015). Without a significant breakthrough in prevention this trend is expected to con-

tinue at least until 2050, when the baby boomer generation reached the highest age group 

(Deutsche Alzheimer Gesellschaft 2019). For 2018, the number of persons with dementia 

(PwD) was estimated at circa 1.5 million (Deutsche Alzheimer Gesellschaft 2019) and is 

expected to increase to a total number between 1.9 and 2.4 million (Milan and Fetzer 

2019). PwD have a 10 times higher risk for care dependency than persons without this 

diagnosis, dementia is the most frequent diagnosis care dependency is based on within 

the German system of statutory LTC insurance (van den Bussche et al. 2014). In terms of 

costs, dementia might be one of the most expensive brain disorders (Gustavsson et al. 

2011) with total annual costs of $70,911 per patient in a global context (Schaller et al. 
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2015). The observed increase of LTC need partly exceeds the development of the corre-

sponding supply side. The number of full-time equivalent nurses in outpatient LTC per 

100,000 persons in need of care in Germany decreased from 12 in 2007 to 10 in 2017 

(Rothgang et al. 2020). If similar ratios were to be maintained until 2050, circa 65 % more 

LTC professionals would be needed, which would be 965,628 in total (Jacobs et al. 2019). 

There exist multiple definitions of needs-based supply of care (Scholten et al. 2016) and 

multiple approaches to measure equitable healthcare (Hernández-Quevedo and 

Papanicolas 2013). Since the research by Wennberg and Gittelsohn in 1973 it has been 

shown that healthcare delivery varies regionally (Wennberg and Gittelsohn 1973). This 

means that spatial factors should be considered in analyses of equity. In Germany, re-

gional variation in healthcare provision has been increasingly studied in health services 

research in recent years, not least against the background of increasingly sparsely popu-

lated rural regions and demographic change and the associated increase in age-associated 

diseases. It is often unclear whether observed regional differences are the result of (verti-

cal) equity of need or whether regionally distributed barriers to access play a role. With 

the increasing availability of health data in Germany, especially administrative data of 

the statutory health and long-term care insurance, the possibility has arisen to use such 

data to inform healthcare planning in the sense of ‘evidence-informed health policymak-

ing’. Among other things, administrative data offer the advantage of regionalised analyses 

as they comprise large populations. 

In view of these developments, the Ministry of Social Affairs and Integration of the Ger-

man state Baden-Wuerttemberg together with various health system stakeholders such as 

citizens, patients, health care providers, and payers formulated guiding principles (‘Ge-

sundheitsleitbild’) (Landesgesundheitskonferenz Baden-Württemberg 2014) on how to 

manage challenges posed to the health system (Wronski et al. 2021a). There are three 

main approaches to the guiding principles: (1) decisions on healthcare and LTC structures 

should be orientated on need, (2) be conducted on the regional level of administrative 

districts, and (3) these decisions should be informed by regional data analyses 

(Landesgesundheitskonferenz Baden-Württemberg 2014). These principles pose several 

questions for operationalisation: how is need defined and how can it be measured in gen-

eral and on a small area level? What data do regional health planners consider as im-

portant? A variety of health system indicators and associated conceptual frameworks ex-

ist. But indicators and frameworks of other health systems and regions often cannot be 
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transferred to the own setting, e.g. because health systems are organised differently or 

simply because certain data are not yet available. This is evident, for example, within 

Germany. There is a state-organised system of health reporting and associated with it 

about 300 indicators, of which only about 37 % are held by all federal states and are 

suitable for comparisons between them (Arbeitsgemeinschaft der Obersten 

Landesgesundheitsbehörden 2003). Besides, there are many other sources of indicators 

and data providers which causes a sort of “indicator chaos” (Saskatchewan Health 

Quality Council 2011), a problem also experienced in other countries such as Canada 

(Wronski et al. 2021a). This requires local healthcare planners to make a selection of 

indicators (Wronski et al. 2021a). Finally, how is the data uptake by health planners once 

the data become available? Specifying these questions could shed more light onto the 

potential towards the stated political aims of data- and needs-based healthcare planning 

on a small area level.  

1.2 Research questions and structure of thesis 

The aim of this thesis is to analyse the potential of needs- and data-based policymaking 

exemplary on the case of the German state Baden-Wuerttemberg and the area of LTC for 

PwD and the political normative goal of equity. As there are many aspects about data-

based policymaking, this thesis focusses three main aspects along a pathway from data 

need of potential users, which includes any health system stakeholder involved in health 

care planning and policymaking, via data production to data use for needs-based policy-

making (Figure 1).  

 

Figure 1: Thesis overview along a pathway from data need to data use (own figure) 
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Each of the three pathway stages was examined in an according study. Study 1 aimed to 

identify health system indicators, which health system stakeholders consider as relevant 

for making policy decisions in long-term care for persons with dementia in Baden-

Wuerttemberg. Possibilities and challenges of data-based policymaking on the stage of 

data production are examined in study 2. This comprises two approaches based on sec-

ondary data analyses: (1) LTC need in PwD was approximated on the basis of indicators 

identified in study 1 on a small area level and (2) equity of LTC in PwD was analysed for 

Baden-Wuerttemberg. In study 3, data use was examined by exploring, how individuals 

actually read a data report and what role it has in their decision making. Therefore, a data 

report was created, which partly uses data from study 2 to describe needs and demands in 

long-term care exemplary in the Rhine-Neckar district of Baden-Wuerttemberg. This 

leads to the following research questions: 

1. What data do stakeholders of the health system in Baden-Wuerttemberg consider 

as relevant for planning needs-based long-term care for persons with dementia? 

2. What evidence for equity in long-term care among persons with dementia can in 

Baden-Wuerttemberg on a small-area level can be found? 

3. How is a data report on regional needs-based planning of long-term care for per-

sons with dementia used by individual decision makers? 

In the following sections of the introduction, definitions and concepts of evidence-in-

formed policy and equity underlying this thesis are presented. Further, the policy context 

of LTC will be shortly introduced. 

The methods as well as the results section both are structured around the three studies 

each addressing one of the presented research questions. Study 1 reports a survey to iden-

tify health system indicators among different stakeholder groups of the health system in 

Baden-Wuerttemberg. The survey was part of a subproject initiated by the MSAI to ex-

plore current and future healthcare need on state and small area level along a selection of 

epidemiologically relevant chronic conditions to develop an indicator set, which should 

provide data to inform cross-sectoral, needs-based, health planning in the state’s districts. 

This subproject, Subproject 1, was part of a larger program, the Model Project Cross-

Sectoral Healthcare (Ministerium für Soziales 2018), and should further deliver regional 

data for the development of a cross-sectoral and needs-based healthcare concept within a 

model region. While the survey focussed on eight chronic conditions (anorexia nervosa, 
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chronic lower back pain, colorectal cancer, diabetes type 1 and 2, stroke, depression, and 

dementia) and health(care) sectors from prevention to medical and palliative care, the 

presentation of indicators in study 1 will focus on indicators related to long-term care and 

dementia. Study 2 is also based on Subproject 1 and aims to produce data on LTC for 

persons with dementia in Baden-Wuerttemberg which could be used to inform data-based 

healthcare planning, based on available secondary data by a) operationalising indicators 

on a small area level selected by a group of health system stakeholders in study 1 and b) 

conducting in-depth analyses on equity in long-term care among PwD. Study 3 is based 

on the QuantEV project (influence of quantitative data reports on decisions in healthcare 

planning). This project takes up on Subproject 1 and the quantitative data report, which 

was produced in this proceeding project. The aim of QuantEV was to explore how a quan-

titative data report is used by individuals for health policy decision making using innova-

tive methods. In the discussion section the three presented studies will be assessed in the 

light of the aim of this thesis. What conclusions can be drawn from these studies about 

the potential of data-based health policy making in Baden-Wuerttemberg in the area of 

long-term care for persons with dementia? Further, applied materials and methods, re-

sults, and literature of the particular studies are discussed, as they hold certain advantages 

and disadvantages in investigating the thesis’s aim. 

1.3 Concepts, definitions, and context of long-term care 

In this section, first, the concepts and definitions of data-based policymaking in 

healthcare, which build the frame of this thesis’s aim (section 1.2), are presented. Follow-

ing this, the main concepts and definitions to investigate this aim, which underlie the three 

conducted studies, are described. Simultaneously, current knowledge and practices in the 

fields of indicator development (study 1), equity assessment (study 2), and data use 

(study 3) are briefly presented in general and in the context of the long-term care system 

for PwD in Germany.  

1.3.1 Data-based policymaking in healthcare 

At first sight, data-informed policymaking may simply refer to the use of data within 

decisions in policymaking, e. g. in healthcare. It can be subsumed under the broader term 

of evidence-based or, less misleading (Tannahill 2008), evidence-informed policymaking 

(EIP), where data refers to a specific form of evidence. To specify the potential of evi-

dence use, the type of evidence one refers to needs to be defined as well as what actually 

is meant by ‘using’ it. 
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1.3.1.1 Type of evidence 

The term of evidence proposed by Bowen and Zwi can be the result from a wide range of 

sources ranging from research with its different paradigms and study designs, e.g. pre-

sented in peer-reviewed scientific journal articles to knowledge and information found in 

published documents or reports including statistical analyses (Bowen and Zwi 2005). Ev-

idence can be either provided by researchers, who may produce and report evidence in 

charge of a policymaker or on own merits, or by policymakers and their affiliated institu-

tions. This broad definition of evidence goes beyond the idea of evidence often used in 

the research of EIP, where evidence refers to research produced by scientists only, pub-

lished in peer-reviewed journals (Oliver et al. 2014b).  

When it comes to data informed health system monitoring for the purpose of health sys-

tem development and performance improvement, measures are needed. Since health and 

health system aspects, especially in the area of performance or quality are not measurable 

directly, indicators based on theoretical frameworks are used to approximate these latent 

constructs. Therefore, the subject of evaluation, e.g. the health system in a region, is pre-

sented in a system of categories. The individual categories are usually formed on the basis 

of theoretical concepts. A framework is a transparent starting point for a structured pro-

cess of compiling a set of indicators. Many countries are motivated to evaluate their health 

systems to improve their performance. This may facilitate the achievement of targets such 

as equity of healthcare and helps to manage challenges, such as an increasing need for 

care (Kelley and Hurst 2006). Some countries have developed frameworks for indicators 

to measure performance in the healthcare system. The advantage of such frameworks is 

that they clarify how the performance of a healthcare system can be measured across its 

various dimensions and how these dimensions relate to the objectives of a health system 

(Canadian Institute for Health Information 2013). The OECD has compiled an overview 

of frameworks for measuring the performance of the health system and healthcare provi-

sion (Table 1). A distinction was made between frameworks that relate to the health sys-

tem and those that relate only to healthcare as part of the health system. 

Table 1: Overview of existing health and healthcare systems (Arah et al. 2006) 

 Framework for health system 

performance 

Framework for healthcare 

system performance 

United Kingdom ✓ ✓ 

Canada ✓  

Australia ✓  

United States of America  ✓ 
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European Community Health 

Indicators Project (ECHI) 

✓  

The Commonwealth Fund’s In-

ternational Health Indicators 

Project 

 ✓ 

World Health Organisation 

(WHO) 

✓  

Organisation for Economic Co-

operation and Development 

(OECD) 

✓  

 

There has been some research on the question, what type of evidence or presentation 

format policymakers prefer. Evidence summaries are preferred over systematic reviews 

(Petkovic et al. 2016). Moreover, formats are proposed that are simultaneously orientated 

towards different user preferences (Wronski et al. 2021b). One such format under con-

sideration is the 1:3:25 model. This format incorporates concise summaries for policy-

makers who prefer reading abstracts and conclusions, along with more extensive infor-

mation that includes methodological background (Lavis et al. 2005). Findings based on 

empirical evidence from selected Australian public health decision-making entities indi-

cate a higher reliance on internal data and reports compared to research evidence, with 

the latter being the least utilised (Zardo and Collie 2015). Similar trends are observed in 

research conducted in the context of US health policy (Dodson et al. 2015) (Wronski et 

al. 2021b). 

1.3.1.2 Evidence use 

Although there is a substantial amount of evidence being generated, there is limited un-

derstanding of how this evidence is put into practice by policymakers (Orton et al. 2011). 

Some guidance on analysing how policymakers use evidence is provided by Bowen and 

Zwi (Bowen and Zwi 2005). They identified the following three stages of use along the 

dimension of its processing: introduction, interpretation, and application. On the intro-

duction stage a problem is specified and a wide range of questions is discussed. The in-

terpretation stage comprises the uptake of evidence, e.g. by reading. In the application 

stage, sourced evidence is prioritised and weighted (Bowen and Zwi 2005). 

Regarding the two stages of interpretation and application, there is a large body on EIP 

research concentrated on obstacles and supporting factors of evidence use (Oliver et al. 

2014a; Orton et al. 2011; Tricco et al. 2016; van de Goor et al. 2017). The primary objec-

tive was to “bridge the gap” between the evidence produced by scientists and its utilisa-

tion by policymakers (Choi et al. 2016; Langlois et al. 2016; Mitton et al. 2007). The 
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‘availability and access to research/improved dissemination’ has been identified as the 

paramount barrier and facilitator of evidence utilisation concurrently (Oliver et al. 2014a). 

The focal point of this research is also subjected to critical discussion due to its inherent 

risk of neglecting other valid factors in policymaking. Notably, the examination of nego-

tiating conflicting values within societies is perceived as an integral component of evi-

dence-based policymaking (Cairney and Oliver 2017; Klein 2000; Saretzki 2019). This 

differentiates this concept from the evidence-based medicine (EbM) approach, marked in 

1972 by Archie Cochrane (Cochrane 1972; Oliver et al. 2014b), which EIP is often linked 

to. Another critical point is, again, the type of evidence EbM refers to, which is usually 

based on randomised controlled trials and mainly delivers information on efficacy and 

effectiveness, which is not the only information needed in policy processes and decision 

making (Klein 2000; Tannahill 2008). 

The analysis of how individuals engage with reports subsequent to their attainment of 

availability and accessibility has been comparatively underexplored. Nevertheless, such 

an examination may shed light on the prioritisation of information that influences their 

decision-making processes. 

While the earlier mentioned research focus has been investigated mostly with means like 

questionnaires and interviews, there is a small but growing body of research exploring 

the reading of quantitative data or data reports by applying eye-tracking. Vass et al. (2018) 

investigated potential applications of eye-tracking technology to enhance the comprehen-

sion of outcomes derived from discrete choice experiments within the context of a breast 

screening program. Their utilisation of eye-tracking data aimed to corroborate self-re-

ported attribute non-attendance and to scrutinise the influence of risk communication on 

the decision-making strategies of respondents (Vass et al. 2018). Similarly, King et al. 

(2020) employed eye-tracking methodology to examine the reading behaviour of clini-

cians perusing electronic health records for patients undergoing critical care. The eye-

tracking data demonstrated potential efficacy as an alternative to manual selection in 

training a model designed to proficiently navigate an electronic health records system, 

thereby presenting pertinent information (King et al. 2020). 

Adopting a rational choice perspective, one might anticipate policymakers to systemati-

cally evaluate the quality of provided information and integrate the most optimal available 
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information into their decision-making processes. Nonetheless, decision-makers often de-

viate from a strictly rational approach, opting instead for an optimised decision-making 

strategy within the confines of cognitive limitations, a concept referred to as 'bounded 

rationality' (Battaglio et al. 2018; Simon 1955). 

1.3.2 Financing, governance and data for policymaking in German LTC 

This section focusses on the financing and governance of the German LTC system, and 

data to inform policymaking. Further information on LTC provision and need is presented 

within the introduction of the concepts of equity and need in sections 1.3.3 and 1.3.4. 

Until the 1990ies LTC provision in Germany was primarily the task of the family. Addi-

tionally, social assistance schemes provided means tested benefits for people who could 

not afford LTC (Schulz 2010). In 1995 the German government introduced a system of 

LTC insurances. Since then, LTC insurances partly pay the cost of LTC benefits with the 

aim of covering basic LTC needs. According to the principle “LTC insurance follows 

health insurance” members of statutory health insurance automatically are a member of 

statutory LTC insurance, while members of private health insurance are obliged to con-

tract with a private scheme (Schulz 2010). Accordingly, the majority (circa 90 % 

(Bundesministerium für Gesundheit 2023b; Statistisches Bundesamt 2023a)) of persons 

living in Germany is insured with the statutory scheme. 

In general, statutory LTC insurance is funded by income-based insurance contributions 

(since July 2023: 3,4 % of gross income) (Bundesministerium für Gesundheit 2023a). 

Additionally, members without children pay 0,6 % (status: July 2023) of their gross in-

come. Members of private schemes pay premiums related to their age and health state. In 

both schemes, statutory and mandatory private, employers pay circa half of their em-

ployee’s contribution resp. premium. 

The public law (mainly formulated in SGB XI) sets the frame for the self-administered 

statutory LTC insurance funds and – as there are many stakeholders in the pluralistic LTC 

system – emphasises regional cooperation e. g. by building regional networks (§ 12 Abs. 

1 SGB XI). The responsibility of LTC insurance funds is to ensure the provision of LTC 

for their members, i.e. capacity planning, monitoring, organisation of care provision, as-

sessment of LTC, and quality control. LTC insurances negotiate services and prices (usu-

ally collectively on federal level) and contract with specific providers. LTC insurance 

responsibilities are partly shared with the federal states (Länder) as they are responsible 
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for a sufficient LTC structure. How planning and support of LTC facilities is realised in 

particular is regulated by law on the level of the Länder. There it is defined, e. g. to what 

extend a federal state pays for investment costs of nursing homes, which in the end also 

decides about the share of these costs forwarded from providers to their residents. 

Guidelines for quality controls in LTC facilities are defined by the Medical Advisory 

Board [Medizinischer Dienst Bund] (before 2020 known as the Medical Advisory Board 

of the Health Insurance Funds) together with public bodes such as the Confederation of 

Municipal Authorities’ Associations [Bundesvereinigung der kommunalen Spitzen-

verbände] and Federal Working Group of Supraregional Social Welfare Agencies [Bun-

desarbeitsgemeinschaft der überörtlichen Träger der Sozialhilfe]) as well as with the Fed-

eral Association of LTC Providers, and the Association of Private Insurances Funds 

(Schulz 2010). 

An example of data use in LTC policymaking is the context of quality control. Medical 

Advisory Boards regularly assess the quality of LTC facilities in cooperation with other 

quality assessing bodies such as public surveillance authorities for accommodations of-

fering LTC [Heimaufsicht] and document the results in reports within the Länder. These 

quality assessment reports are forwarded to LTC insurance funds. Depending on the ex-

tent and duration of quality deficiencies assessors observe, different measures are taken. 

These measures can range from proposals for quality-improvement to termination of the 

contract by the LTC insurance funds (Schulz 2010). 

An important data base to inform LTC policymaking in Germany is the LTC statistics 

provided by the Federal Statistical Office and the Statistical Offices of the Länder. Since 

1999 the Statistical Offices of the Länder survey the outpatient and inpatient care facilities 

every two years, while the Association of the Statutory Health and LTC Insurance Funds 

together with the Association of Private Health and LTC Insurers provide information on 

the recipients of LTC cash-benefits – i.e. persons in need of care who are mostly cared 

for by relatives. The aim of the LTC statistics is to obtain data on the supply and demand 

for LTC to inform capacity planning and it is also needed for the further planning and 

development of the LTC Insurance Act, the legal frame of the LTC system (Statistisches 

Bundesamt 2023b). 
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1.3.3 Equity in healthcare 

Generally, equity means a just distribution of goods. To answer the question, to what 

extent a health system is equitable, requires at least two considerations: First, what is the 

good that is distributed? Second, what makes a distribution just? 

Regarding the first consideration, health could be the intuitive good. But health is deter-

mined not only by social factors and therefore cannot be distributed by a society. For 

example, the risk for getting the Alzheimer’s disease as one of the most frequent causes 

of dementia is partly explained by genetics. Given that healthcare contributes to health, 

distributing healthcare, as the chance for better health (Daniels 2012), seems more appro-

priate as it can be produced and the resources for production quantified and distributed. 

A just distribution depends on its accordance to a normative principle or ethical paradigm. 

When it comes to the distribution of healthcare, egalitarianism seems to be the predomi-

nant normative principle. The choice of egalitarianism in healthcare as preferred norma-

tive principle has been expressed in many ways, e.g. in the human right for medical care 

defined in the Universal Declaration of Human Rights, the World Health Organisation 

(WHO)’s aim of universal health coverage (UHC), where “UHC means all people receiv-

ing the health services they need […]” (World Health Organization 2015), and specifi-

cally in the context of this thesis, in the German social code as stated earlier. These ex-

amples also show another element of equity based on egalitarianism: a feature which de-

fines individuals as equal, which in the context of healthcare mostly is defined as need 

for health(care) (Wagstaff and van Doorslaer 2000). On this conceptual and normative 

basis, a healthcare distribution is defined as equitable, when equals in terms of healthcare 

need are treated equally irrespective of other characteristics, which is also referred to as 

horizontal equity, and unequals are treated appropriately unequally (vertical equity) 

(O'Donnell et al. 2008; Olsen 2011; van Doorslaer et al. 2000; Wagstaff and van 

Doorslaer 2000). Hence, horizontal equity means that healthcare distribution should be 

independent of other characteristics (non-need factors), such as an individual’s ability to 

pay or its income, its socioeconomic status, or place of living (O'Donnell et al. 2008; 

Olsen 2011; van Doorslaer et al. 2000; Wagstaff and van Doorslaer 2000; (Wagstaff et 

al. 1991). 
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Need is a construct which cannot be measured directly but can only be approximated. 

From a health services research perspective there are three main elements which consti-

tute healthcare need: one element is ‘subjective’ need which refers to an individual’s wish 

or preference for a certain health service (Sachverständigenrat für die Konzentrierte 

Aktion im Gesundheitswesen 2001). Another element is called ‘objective’ need which is 

given, when a health professional diagnoses a disease or dysfunctionality based on scien-

tific criteria. Lastly, there can be only need for healthcare, if there exists a treatment or 

health technology to address a disease or dysfunctionality effectively 

(Sachverständigenrat für die Konzentrierte Aktion im Gesundheitswesen 2001). 

1.3.4 Horizontal equity in long-term care among persons with dementia 

After having introduced the concept of horizontal equity, in this section it is outlined how 

healthcare need and non-need factors translate to need for LTC in persons with dementia 

in general and specifically in the context of the German social LTC system. This is meant 

to set a conceptual starting point for the measurement of horizontal equity in LTC in 

persons with dementia in Baden-Wuerttemberg and to provide some current knowledge 

from other studies. 

Dementia, according to the International Statistical Classification of Diseases and Related 

Health Problems, Revision 10 (ICD-10) definition, is a clinical syndrome following a 

chronic or progressive brain disease. Patients usually suffer from the decline and loss of 

cognitive functions and everyday life skills such as lack of temporal and spatial orienta-

tion, communication skills as well as autobiographic identification and personality traits. 

In the severe stage the consequence often is the complete dependency from others. Per-

sons with dementia are typically affected with comorbidities and have a shorter life ex-

pectancy. Dementia symptoms often place a high emotional burden on relatives and de-

pendants. Furthermore, there is a physical burden from taking care of a patient’s personal 

hygiene and from the disruption of patients’ day-night-rhythm which results in a higher 

risk of mental and physical diseases for dependants of persons with dementia. 

Therapeutic options are not able to provide a full remission for persons with dementia. 

Current therapy aims to treat cognitive and mental symptoms in order to maintain pa-

tients’ everyday life competencies and health related quality of life as long as possible. In 

the end, disease progression mostly cannot be stopped, so that patients are affected by 

care dependency in the course of their disease. Persons with dementia (PwD) have a 3 to 
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10 times higher risk for care dependency than persons without this diagnosis and demen-

tia is one of the most frequent diagnoses care dependency is based on within the German 

system of statutory LTC insurance (Beekmann et al. 2012; van den Bussche et al. 2014). 

In summary, there is an essential need for LTC in PwD. 

Within the statutory LTC system persons in need of care, once their care dependency has 

been determined in a formal process, have access to mainly three types of benefits: in-

cash benefits to compensate informal caregivers, the reimbursement of expenses for an 

outpatient care service, and finally care provided in a nursing home. The first two options 

both refer to the home setting and can be utilised and reimbursed either separately or 

combined. 

Depending on how much support and care a person needs, one is assigned a specific level 

of care dependency (LoCD), which determines how much benefits are covered by LTC 

insurance. As mentioned earlier, this also means that insurance coverage is capped, cov-

ered amounts increase with LoCD, but usually not all LTC expenses of insured are cov-

ered, out-of-pocket payments are required by design (Rothgang 2010). 

The criteria for care dependency to be eligible for benefits from the statutory LTC insur-

ance as well as the corresponding benefits changed with LTC reforms of the past years 

(Forstner et al. 2019). At first, only physical need for activities and limitations of instru-

mental activities in daily living (ADL) were regarded as relevant criteria to be eligible for 

benefits from LTC insurance. Persons affected with cognitive impairments such as PwD 

often fell through the cracks of these eligibility criteria, although they experience limita-

tions in their everyday competence. This partly changed with the Act to Realign Long-

Term Care (Pflege-Neuausrichtungs-Gesetz) in 2013, which allowed persons with limited 

everyday competence such as PwD to utilise in-kind and in-cash benefits for homecare, 

although they were not assigned to a LoCD (so-called ‘LoCD 0‘). In 2017 a new defini-

tion of LTC need was introduced, which also includes cognitive impairments as eligibility 

criterion, replacing the three LoCD by a five-level system (Zweites Pflegestärkungsgesetz 

– PSG II). 

A main principle of LTC insurance services is “outpatient care before inpatient care” 

preferring home-based care, either provided by informal caregivers such as family mem-

bers or provided by an outpatient care service over inpatient care (Schulz 2010). In Ba-
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den-Wuerttemberg this preference was also expressed in the so-called ‘Gesundheitsleit-

bild’, which are guidelines for future design changes of the health and LTC system in the 

federal state defined by a broad range of health and LTC system stakeholders such as 

patients, citizens, service providers, payers, local health authorities, and other state bodies 

(Landesgesundheitskonferenz Baden-Württemberg 2014). 

While an institutional care setting seems to be most appropriate for PwD in higher stages 

of the disease, there are preferences and interventions to postpone the transition from 

home to the institutionalised setting as far as possible because of manifold reasons: the 

transition yields risks for the well-being of PwD, such as anxiety, depression, and frailty, 

and is often experienced as losing the own home, the familiar neighbourhood and circle 

of acquaintances (Brodaty et al. 2001; Fazio et al. 2018; Scocco et al. 2006; Sury et al. 

2013). From the perspective of statutory LTC insurance, homecare for PwD is less costly 

than a nursing home (Michalowsky et al. 2019). Nevertheless, it has been observed that 

a dementia diagnosis comes along with a higher utilisation of LTC, but to a lesser degree 

of homecare, when compared with a similar population without dementia (Forma et al. 

2011). Evidence on the appropriateness of other housing options such as assisted living 

in a flat sharing community is scarce. 

In the case of homecare for persons with dementia horizontal equity means that access to 

homecare services and in-cash benefits to compensate informal carers should primarily 

be driven by need for LTC and factors associated with it such as a dementia diagnosis, 

high age, and comorbidities and should be independent of other factors than need. 

Research on non-need factors 

Previous research on the utilisation of LTC and healthcare has identified different factors 

other than need which were associated with utilisation. Among persons with dementia 

older men were observed to attend specialised physicians more likely than their female 

counterparts (Albert et al. 2002; Eisele et al. 2010; Schubert et al. 2007). That older men 

– in contrast to older women - are more likely to live with a spouse who takes charge of 

the husband’s consultations is discussed as an explanation for this observation (Eisele et 

al. 2010). In Germany, citizenship has been identified as another non-need factor for be-

ing entitled to LTC and utilizing institutionalised LTC among persons with dementia in 

favour of persons with German citizenship (Stock et al. 2018). In Spain it has been found 

that utilization of formal LTC among disabled persons was higher among the better-off 
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(Garcia-Gomez et al. 2015). With regard to LTC entitlements and utilisation of homecare, 

in the Netherlands there have been observed differences due to place of residence (Tenand 

et al. 2020). 
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2 Materials and Methods 

Almost the whole description of materials and methods provided in section 2.1 can also 

be found in (Wronski et al. 2021a) except information referring to dementia and LTC in 

section 2.1.3. The whole description of materials and methods in section 2.3 can be found 

in (Wronski et al. 2021b). 

2.1 Study 1: Survey on indicator selection from the perspective of health system 

stakeholders in Baden-Wuerttemberg 

This study is part of Subproject 1, which was dedicated to establishing an indicator data-

base providing information on the level of administrative districts to facilitate local needs-

based policymaking in Baden-Wuerttemberg. Embedded within a larger program initiated 

by the Ministry of Social Affairs and Integration of the German state Baden-Wuerttem-

berg, the project sought to explore the operationalisation of regional policymaking 

aligned with the objectives outlined in the Gesundheitsleitbild. embedded in the Model 

Project Cross Sectoral Healthcare initiated by the Ministry of Social Affairs and Integra-

tion of the German state Baden-Wuerttemberg. The project predominantly concentrated 

on 8 prevalent chronic diseases: anorexia nervosa, chronic lower back pain, colorectal 

cancer, dementia, depression, type 1 and type 2 diabetes mellitus, and stroke. By empha-

sising these specific chronic conditions, the project endeavoured to approximate the con-

cept of health need, principally through disease-specific morbidity (Scholten et al. 2016). 

The temporal scope of the project spanned from January 2016 to April 2018 (Wronski et 

al. 2021a). 

2.1.1 Study design 

The stakeholder online survey followed the format of the initial round of a Delphi study. 

Originating as a method designed to facilitate decision-making in scenarios characterised 

by either insufficient or overwhelming information, the Delphi method involves soliciting 

input from numerous experts concurrently, typically through the administration of a 

postal or online questionnaire, and occasionally supplemented by meetings if regarded 

necessary (Jones and Hunter 1995; Linstone and Turoff 1975) (Wronski et al. 2021a). 

In study 1, institutions representing key stakeholder groups within the state's health sys-

tem were invited to evaluate the relevance and comprehensibility of systematically re-

searched indicators using a standardised online questionnaire. The methodological frame-
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work employed in this endeavour drew inspiration from the RAND/UCLA Appropriate-

ness Method (RAM) (Fitch et al. 2001), a methodology routinely utilised for the selection 

and development of healthcare quality indicators. This method has also found application 

in German quality indicator development and healthcare planning, notably in specific 

healthcare sectors such as the emergency rescue service in Baden-Wuerttemberg (SQR-

BW Stelle zur trägerübergreifenden Qualitätssicherung im Rettungsdienst Baden-

Württemberg 2014) (Wronski et al. 2021a). 

The Delphi element of the RAM was particularly apt for the study's initial context, given 

the imperative of choosing from a large set of available indicators. Participants in the 

online survey received written information elucidating the study's context, data collection 

procedures, and data security measures. Participation was voluntary and contingent upon 

participants providing informed consent. Data was collected and analysed at an individual 

level in an anonymous manner. Notably, the research ethics committee of Heidelberg 

University Hospital granted a waiver for ethics approval for Subproject 1, within which 

study 1 was situated (Wronski et al. 2021a). 

The stakeholder survey was preceded by the formulation of a conceptual framework for 

indicators and a systematic search for indicators. The comprehensive procedural steps, 

spanning from the initial problem definition to the ultimate selection of indicators, are 

delineated in Figure 2 (Wronski et al. 2021a). 
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Figure 2: Process of indicator selection (own figure based on (Wronski et al. 2021a)) 

 

2.1.2 Conceptual framework and its development process 

To facilitate the systematic search and selection of indicators, Subproject 1 undertook the 

development of a conceptual framework in collaboration with the project group from the 

Model Project Cross-sectoral Healthcare in Baden-Wuerttemberg. This project group 

comprised representatives from 8 institutions, namely the Ministry of Social Affairs and 

Integration of the German state Baden-Wuerttemberg, a state-level population health or-

ganisation, 3 district-level population health organisations, and academic colleagues from 



 

28 

 

two universities. The objective was to create a comprehensive conceptual framework that 

encompassed all facets of the health system, including medical care in hospitals, primary 

prevention, and health promotion. The framework aimed to be descriptive, predominantly 

listing health system dimensions and organising them hierarchically, aligning with the 

project's predefined objectives (Wronski et al. 2021a). 

The initial version of the framework was developed through collaborative efforts within 

the study group. The starting point involved an international preselection of 8 existing 

health (care) system frameworks, as enumerated by (Arah et al. 2006). This preselection 

seemed adequate, as it offered diverse dimensions arranged in various manners. The re-

sultant initial framework drew heavily from the Canadian Health Indicators Framework 

(Canadian Institute for Health Information 2013), as it aligned most closely with the pro-

ject's goal of comprehensive and descriptive arrangement of dimensions. The Canadian 

framework not only categorises health system performance indicators but also encom-

passes indicators of public health, aligning well with the project's aim to provide data on 

healthcare needs and corresponding supply, inclusive of primary prevention and health 

promotion. As the project embraced a broad concept of cross-sectoral healthcare, encom-

passing non-medical determinants of health, the Canadian framework's inclusion of such 

data was deemed essential. This preliminary framework, comprising 4 dimensions, un-

derwent further refinement based on feedback obtained during project meetings and indi-

vidual input from project group members, resulting in the final version unanimously en-

dorsed by the project group (Wronski et al. 2021a). 

In Table 2 the final version of the framework is presented together with a description for 

each sub-dimension. 

Table 2: Structure and definitions for sub-dimensions of the framework for indicators of 

the health system in Baden-Wuerttemberg (Wronski et al. 2021a) 

Framework sub-di-

mension 

Description  

Non-medical determinants of health 

Health behaviours This sub-category includes self-harming and positive health behaviours. Ac-

tions of healthcare planning may aim to promote positive health behaviours. 

Social determinants Social determinants of health embrace the two sub-categories living and work-

ing conditions and environmental factors of the Canadian framework. Accord-

ing to the WHO, social determinants of health describe conditions individuals 

are born, grow up, live, work, and grow old with.  

Demographic factors Population characteristics such as age and gender fall under this sub-category. 
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Framework sub-di-

mension 

Description  

Health status 

Morbidity In this sub-category, primarily indicators concerning frequency of diseases fo-

cused in the project are included. 

Mortality Information on mortality was to be collected mainly for the calculation of 

health system performance indicators but also to approximate regional health 

status. 

Utilisation of the health system 

Prevention and health 

promotion 

Through indicators assigned to this sub-category, utilisation of prevention or 

health promotion services and structures is measured. 

Outpatient care This sub-category includes the utilisation of services offered in practices, am-

bulatory healthcare centres, and domestic setting. 

(Semi-residential) in-

patient care  

This sub-category subsumes the utilisation of services offered in hospitals, re-

habilitation clinics, and nursing homes. 

Health system performance 

Accessibility Derived from the OECD’s Health Care Quality Indicators Framework accessi-

bility defines how easy healthcare services are accessible. Access can be physi-

cal, financial, or psychological and requires the existence of the particular 

healthcare service. 

Patient centeredness Patient centeredness is achieved, when healthcare provision is orientated on pa-

tients’ wishes, expectations, and satisfaction. 

Continuity Continuity describes the degree to which healthcare provision for specific users 

is coordinated between health professionals and other institutions. 

Effectiveness & effi-

ciency 

Effectiveness describes the degree to which a healthcare service achieves a de-

sired result whereas efficiency means the optimal use of available resources to 

achieve maximum benefit. 

Safety Safety describes the degree to which healthcare processes avoid, prevent, or 

improve adverse events resulting from healthcare itself.  

Healthcare provision 

Facilities This sub-category includes a variety of health facilities with a focus of those 

which are especially relevant for patient groups selected in the project. 

Professionals Indicators of this sub-category were meant to include all health professionals 

having direct contact to either patients or their dependants such as physicians, 

psychologists, and nurses. 

Technology This sub-category subsumes health related products such as medical machines 

like computer tomography scanner, and telemedicine. 

Honorary office Besides health professionals health related support is also provided by other pa-

tients, e.g. in self-help groups or other patient organisations, and by other per-

sons on a voluntary basis.  

OECD: Organisation for Economic Cooperation and Development; WHO: World Health Organisation 

 

The final iteration of the framework exhibits notable distinctions from its initial version, 

incorporating the following modifications: the addition of utilisation of the health system 

as the fifth dimension. Unlike the Canadian framework, where utilisation is dispersed 

across various dimensions, the proposed framework emphasizes utilisation as a distinct 



 

30 

 

dimension. This emphasis is attributed to the necessity of the indicator set to facilitate 

analyses of cross sectoral patient paths and an approximation of future healthcare demand 

(Wronski et al. 2021a). 

Furthermore, several additional changes were implemented, encompassing the introduc-

tion of new sub-dimensions such as social determinants and mortality. Notably, separate 

sub-dimensions were designated for professionals, technology, and honorary office. Ex-

amining the arrangement of dimensions in the resulting framework through the lens of a 

health production process, health status occupies a central position. This centrality is two-

fold, influenced by non-medical determinants of health and health system factors, includ-

ing the utilisation of services, the performance of the health system, and the structure of 

health supply (Wronski et al. 2021a). 

2.1.3 Search for indicators 

Utilising the framework in its final version, a structured search for indicators was under-

taken. Initially, indicator sources were delineated based on types described by the aQua 

Institute, a German research institution specialising in quality indicator development 

(aQua – Institut für angewandte Qualitätsförderung und Forschung im Gesundheitswesen 

GmbH 2015). Subsequently, indicators were chosen from these sources if they aligned 

with at least one sub-dimension of the framework. In cases where indicators pertained to 

more than one possible sub-dimension, assignment to the final sub-dimension was carried 

out by a second member of the study group. An overview of identified indicators, cate-

gorised by the type of source from which they were extracted, is presented in Table 3, 

encompassing all project diseases (including dementia) and health sectors, with specific 

attention to dementia and/or long-term care. Table 21 (Appendix) comprises a detailed 

list of indicators and their respective sources related to dementia and/or LTC (Wronski et 

al. 2021a). A comprehensive list of all proposed indicators is provided by Wronski et al. 

as supplementary information (Additional file 1) (Wronski et al. 2021a). 

Table 3: Number of identified indicators by type of indicator source in total and for de-

mentia and/or LTC (own table) 

Type of indicator source No. of identified indicators 

Total Dementia and/or LTC 

indicator sets of German and international insti-

tutions and agencies 

211 12 

clinical practice guidelines 50 4 

data bases 35 13 
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Type of indicator source No. of identified indicators 

Total Dementia and/or LTC 

published literature 35 25 

indicator databases 25 0 

other sources 18 10 

Sum  374 64 

LTC: long-term care 

 

Across all framework dimensions 374 indicators were identified, with 65 of these specif-

ically pertaining to dementia within the dimensions of non-medical determinants of health 

and health status (e.g. "most common comorbidities in patients with dementia") and/or 

LTC within the dimensions of utilisation of the health system, performance, and provision 

(e.g. "inhabitants per and number of out-patient nursing facility"). Predominantly, the in-

dicators were sourced from indicator sets provided by German and international institu-

tions and agencies, constituting 56 % (N = 374) of the total indicators. Notably, dementia 

and LTC-related indicators were predominantly sourced from published literature, com-

prising 42 % (N = 65) of the identified indicators. The category "other sources" encom-

passes indicators obtained through requests from an academic project partner affiliated 

with the 3 district-level public health authorities within the project group, as well as sug-

gestions from the study team that were not derived from a specific indicator source 

(Wronski et al. 2021a). 

2.1.4 Recruitment of stakeholders 

The target group of the indicator survey was defined as stakeholders within the health 

system of Baden-Wuerttemberg. Given the expansive scope of indicator aspects, the ob-

jective was to involve stakeholders familiar with at least one dimension of the developed 

framework for indicators, without necessitating comprehensive knowledge of all dimen-

sions. The study delineated 5 key stakeholder groups: (1) patients/citizens, (2) healthcare 

providers, (3) population health organisations, (4) financing agencies, and (5) quality as-

surance agencies/statistical office (Wronski et al. 2021a). 

The sampling strategy employed was purposive sampling of institutions, as outlined by 

(Battaglia 2008). Certain institutions, exclusively from population health organisations, 

were already integrated into the project group. The patient/citizen category comprised 

representatives from self-help groups and other voluntary institutions offering patient 
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support, specifically targeting individuals affected by one of the 8 focal diseases. The 

stakeholder list encompassed institutions specialising in all 8 diseases or domains related 

to these diseases. Additionally, institutions representing citizens engaged in the living 

environment of other vulnerable groups were approached, with the expectation that their 

expertise would be particularly valuable for indicators pertaining to non-medical deter-

minants of health. Within the financing agencies group, the largest in terms of member-

ship, were social and private health insurers, social pension schemes, and social accident 

insurances operating in Baden-Wuerttemberg. Healthcare providers were identified 

through their representative organisations, predominantly relevant for delivering 

healthcare to patients with one of the 8 diseases. This included professionals such as phy-

sicians, psychologists, nurses, physiotherapists, and occupational therapists. Quality as-

surance agencies/statistical office encompassed disease-specific registers, for example 

(Wronski et al. 2021a). 

Invitations for study participation were sent to 54 institutions were, comprising 13 pa-

tient/citizen representatives, 6 population health organisations, 10 financing agencies, 21 

healthcare providers, and 4 quality assurance agencies/statistical offices. All invitations 

were disseminated via both postal mail and a 3-day delayed e-mail recruitment strategy. 

The invitations included comprehensive descriptions of the online survey. The directors 

of the invited health institutions or relevant subunits were the primary addressees. Con-

sidering the considerable number of indicators and diverse topics involved, with the as-

sessment potentially exceeding 3 hours for an individual, directors were afforded the op-

tion to nominate up to 4 additional members from their institution to partake in the survey 

(Wronski et al. 2021a). 

2.1.5 Questionnaire 

The online platform employed for the stakeholder survey was developed and overseen by 

the research group's department. This platform provided explicit study information de-

tailing the primary objective, which was to assess the relevance of proposed indicators 

for informing healthcare planning across sectors. Participating institutions were requested 

to specify the number of representatives from their respective organisations who would 

be taking part in the survey (Wronski et al. 2021a). 
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The assessment page for a single indicator encompassed its identification number, the 

designated dimension and sub-dimension it was intended to operationalise, and a summa-

rising name indicating the content of the indicator. As a consequence of accommodating 

the extensive number of indicators, the names of many indicators were more comprehen-

sive than their original sources. This compromise was necessitated by the need to include 

additional information in indicator names while forgoing further specifications, such as 

operationalisation. Given that one of the primary objectives of the study was to involve 

stakeholders in the reduction of the collected indicators, aiming for a reduction of approx-

imately one-third, stakeholders were tasked with assessing the relevance of each indica-

tor. This assessment was conducted using a Likert scale ranging from 1 (not relevant at 

all) to 9 (highly relevant). An illustrative example of the assessment view is provided in 

Figure 18 (Appendix) (Wronski et al. 2021a). 

The global criterion of 'relevance' encompasses various definitions. In the RAM process, 

a comparable concept to relevance is appropriateness, which pertains to the benefits and 

harms that a medical intervention may pose for patients (Fitch et al. 2001). Carinci et al. 

defined an indicator as relevant when it "[measures] an aspect of quality with high clinical 

importance, a high burden of disease or high health care use [...]" (Carinci et al. 2015). In 

the context of this study, where the focus is on selecting indicators not only for health 

system performance but also for other health system dimensions, such as non-medical 

determinants of health, relevance is understood as the indicator's ability to measure an 

aspect perceived as important for comprehensive healthcare planning by stakeholders. 

This aligns with the initial point of the definition provided by Carinci et al. (Wronski et 

al. 2021a). 

Another aspect considered was the comprehensibility of the indicators, indicated by a 

'yes' or 'no' response. This inquiry pertained to the clarity of an indicator's name, aiming 

to gauge whether stakeholders perceived a clear understanding of the aspect intended to 

be measured by the proposed indicator. The results of this assessment were intended for 

use post-indicator selection, with the aim of identifying indicator names that might re-

quire revision. To serve this purpose, a 'yes or no' assessment was deemed sufficient. 

Additionally, stakeholders were given the opportunity to provide comments for each in-

dicator, offering a more nuanced perspective on their comprehension and potential con-

cerns (Wronski et al. 2021a). 
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At the end of the survey, participants were prompted to categorise their institution into 

one of the specified stakeholder groups. Subsequently, they were requested to rank each 

stakeholder group based on the perceived relevance of the role each group should play in 

healthcare planning. This ranking was done on a scale ranging from 1 (low) to 7 (high). 

The purpose of this question was to establish weights for each stakeholder group, intend-

ing to assign significance to the relevance ratings of the institutions based on their asso-

ciated stakeholder group. This approach aimed to capture and incorporate the diverse per-

spectives and priorities of the various stakeholder groups in the healthcare planning pro-

cess (Wronski et al. 2021a). 

To mitigate potential challenges associated with the substantial number of indicators to 

be assessed, several adjustments were made in the question mode to minimise withdrawal 

rates and uphold data quality. Participants were afforded the option to activate a filter, 

restricting the assessment to indicators relevant for one or more selected diseases empha-

sised in the project. Moreover, indicators that had already been assessed by any partici-

pant from the same institution could be filtered. Additionally, participants had the flexi-

bility to exit the assessment area and rejoin during the field phase, retaining information 

about processed indicators from previous sessions (Wronski et al. 2021a). 

2.1.6 Data Analysis 

The survey data underwent processing and analysis using IBM SPSS Statistics Version 24 

and Microsoft Excel 2010. The assessments of indicators were analysed at the institu-

tional level, while the closing questions regarding stakeholder ratings were analysed at 

the individual level (Wronski et al. 2021a). 

The sole selection criterion for an indicator in this study was relevance, aligning with the 

objective of identifying relevant indicators for healthcare planning from a stakeholder 

perspective. Similar to other contexts of indicator development, relevance is frequently 

employed as a central selection criterion (aQua – Institut für angewandte 

Qualitätsförderung und Forschung im Gesundheitswesen GmbH 2015). Adhering to the 

approach of the RAM, an indicator was categorised as 'relevant' if its median score fell 

within the range of 6.5 to 9, classified as 'uncertain' for scores ranging from 4 to 6, and 

deemed 'not relevant' for scores in the range of 1 to 3. The selection process, from problem 

definition to the identification of 'relevant' indicators, is illustrated in Figure 2 (Wronski 

et al. 2021a). 
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Comprehensibility was specifically analysed for indicators categorised as 'relevant.' If an 

indicator received at least one rating indicating a lack of comprehensibility, metadata ad-

justments were made for the model project's final report. These adjustments primarily 

focused on refining the indicator's name and providing a concise description to enhance 

clarity and understanding. This process aimed to ensure that indicators deemed relevant 

were not only meaningful but also conveyed their intended meaning clearly to stakehold-

ers (Wronski et al. 2021a). 

The content of comments was analysed to gather insights that could guide adjustments to 

the measurement and names of 'relevant' indicators. As part of this analysis, comments 

were specifically examined for 'relevant' indicators where no operationalisation was pro-

vided in the indicator's source. Additionally, comments were scrutinised for 'relevant' in-

dicators that received a rating of 'not comprehensible' from at least one institution 

(Wronski et al. 2021a). 

The identification of an institution's stakeholder group was accomplished by analysing its 

pseudonyms, which were also provided to institutions for logging into the online assess-

ment area. Prior to dissemination, the pseudonyms had been categorised according to the 

corresponding stakeholder groups (Wronski et al. 2021a). 

2.2 Study 2: Secondary data analyses on long-term care in persons with dementia 

and its equity in Baden-Wuerttemberg 

Two sets of secondary data analyses were conducted to explore possibilities and limita-

tions of available regional secondary data in measuring LTC need in PwD and its equity 

in Baden-Wuerttemberg. 

First, regional LTC need in PwD was approximated by indicators from the two dimen-

sions health status and utilisation. Indicators originate from study 1. Here, only indicators, 

which were classifiable as relevant for healthcare planning from a health system stake-

holder perspective, were measured cross-sectionally with secondary data on the level of 

districts in Baden-Wuerttemberg. These selected indicators at the same time are part of 

the results of study 1. A list of indicators related to dementia and LTC is provided in 

Table 21 (Appendix). 
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The other set of secondary data analyses explored possibilities and limitations of analys-

ing equity in LTC among persons with dementia on a small area level following the con-

cept of horizontal equity introduced in sections 1.3.3 and 1.3.4. Due to the policy empha-

sis on homecare as outlined in section 1.3.4, these analyses focussed on this LTC-setting. 

Both analysis sets are embedded in the same project (subproject 1) as study 1 and are 

partly based on the same data sources. 

2.2.1 Indicators on long-term care need in persons with dementia 

Criteria for the measurement of indicators on dementia and LTC were mainly derived by 

the underlying subproject 1 of the model project. There, secondary data sources were used 

to measure indicators, when they met the following criteria: 

• They were available on the level of districts. 

• They were collected regularly. 

• Different secondary data sources should refer to the same year of observation. 

• As far as possible, they comprised information about different dimensions of the 

framework for indicators (Table 2). 

At the time of the search most secondary data sources referred to the observation year 

2013. This was mainly because of the Long-Term Care Statistics, which are collected 

every two years. Further information on the measurability, operationalisation, used data 

sources and their data providers of each indicator dementia and LTC related indicator is 

provided in Table 22 (Appendix) 

All LTC need indicators were measured with administrative data from the statutory health 

insurance company “Allgemeine Ortskrankenkasse” (AOK) Baden-Wuerttemberg. On 

this basis age and sex specific rates were extrapolated to the according populations of the 

administrative districts and Baden-Wuerttemberg in total. An overview on the percentage 

of inhabitants insured with the AOK for each administrative district and Baden-

Wuerttemberg is provided in Figure 3, which was taken from the final report of the model 

project (Ministerium für Soziales 2018). 
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Figure 3: Portion (%) of persons insured with the AOK in the resident population in 

2013 in administrative districts of Baden-Wuerttemberg, taken from the final report of 

the model project (Ministerium für Soziales 2018) 

 

2.2.2 Horizontal equity in LTC for persons with dementia in Baden-Wuerttemberg 

2.2.2.1 Study design 

This study was designed as a retrospective cross-sectional study based on claims-based 

data on LTC utilisation of a large statutory health insurance company, official sources of 

population statistics, and other secondary data. Most data were related to the German state 

Baden-Wuerttemberg in the year 2013. 

2.2.2.2 Study population 

The study population was composed of people insured by the statutory health insurance 

company AOK Baden-Wuerttemberg, who were diagnosed dementia (see ICD-10 Ger-

man Modification[GM] codes below), aged 65 and older, continuously insured with AOK 

in 2013, not living in a nursing home, and could be assigned by postal code to an associ-

ation of municipalities in Baden-Wurttemberg. 

Dementia diagnoses were defined by using claims data from the years 2012 to 2014 from 

inpatient and outpatient care as displayed in Table 4. Outpatient diagnoses were internally 

validated by using only confirmed diagnoses, which were documented for at least two 

quarters. Diagnoses were based on the International Classification of Diseases in the 10th 
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revision of the German modification (ICD-10-GM) and defined as dementia diagnosis 

using the ICD-10-GM-codes F00, F01, F02, F03, F05.1, G30, G31.0, and G31.82. 

Table 4: Criteria to identify persons with a documented dementia diagnosis (own table 

based on (Forstner et al. 2019)) 

Outpatient diagnoses 

• only confirmed diagnoses and 

• outpatient diagnoses in at least 2 quarters of 2013 or 

• outpatient diagnoses in at least 2 quarters of 2012 or 

• outpatient diagnoses in 1 quarter in 2012 AND 1 quarter in 2013 or 

• outpatient diagnoses in at least 1 quarter in 2014 AND 1 quarter in 2013 or 

• outpatient diagnoses in 1 quarter in 2012 AND at least 1 quarter in 2014 

Inpatient diagnoses 

• at least one case with dementia diagnosis as main diagnose in 2012 or 2013 at discharge 

Cross-sectoral diagnoses 

• 1 outpatient diagnose and 1 inpatient secondary diagnose at discharge in 2012 or 2013 

• 1 outpatient diagnosis in 2012 and 1 inpatient secondary diagnose in 2013 and vice versa 

• 1 outpatient diagnosis in 2013 and 1 inpatient secondary diagnose in 2014 and vice versa 

 

2.2.2.3 Data sources 

Data were collected from a number of different data sources. First, data on patient char-

acteristics and long-term care utilisation were provided by the AOK Baden-Wuerttem-

berg on individual level for the years 2013 as observation period and 2012 to 2014 for the 

validation of diagnoses. These claims data were originally processed for scientific use 

within the evaluation of general practitioners-centred care (Laux 2017). The AOK-Ba-

den-Wuerttemberg approved the use of this data within the associated project of this 

study. For the evaluation of general practitioners-centred care several data protection 

measures were obtained to meet requirements of European data protection laws. These 

include pseudonymisation of insured and healthcare providers by coarsening data on 

identifying characteristics to such a degree making re-identification so extensive that it is 

nearly impossible. 

Secondly, socioeconomic data aggregated on the level of municipalities associations was 

retrieved from the data source German Index of Socioeconomic Deprivation (GISD) Ver-

sion 1.0 (Kroll and Robert Koch-Institut 2017). This data source was generated by re-

searchers from the Robert Koch Institute, a central governmental scientific institution in 

the fields of biomedicine and public health in Germany. The GISD dataset is available 
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online for free and provided by the SowiDataNet – datorium. This research data reposi-

tory is run by the GESIS Leibniz Institute for the Social Sciences and allows researchers 

to share their primary and secondary data with the scientific community. 

The third data source was the List of Long-Term Care Facilities in Baden-Wuerttemberg 

(Pflegeverzeichnis Baden-Württemberg) on the level of addresses provided by and pur-

chased from the Statistical Office of the Federal State Baden-Wuerttemberg. This list is 

only available for the year 2013 and includes data about outpatient LTC services and 

nursing homes, which agreed to publication and comprises almost all service providers.  

Further data on characteristics of municipalities associations were retrieved from the Re-

gional Database Germany GENESIS of the Federal Statistical Office and the Statistical 

Offices of the Länder. This data source is available online for free. 

For sensitivity another SES-variable was used. It is based on microdata for the population 

and households in Baden-Wuerttemberg from the Microcensus (Mikrozensus), which is 

an official statistical survey provided by the Federal Statistical Office. It is based on a 

representative sample of one percent of the German population and households and in-

cludes multiple subjects such as population structure, economic and social situation of 

the population, employment, occupation, and living conditions (Research Data Centres 

of the Statistical Offices of the Federation and the federal states 2019). Microcensus data 

were accessed through on-site use in a safe centre (Gastwissenschaftlerarbeitsplatz, 

GWAP) of the Federal Statistical Office and the Statistical Offices of the Länder. 

The GISD Version 1.0 data source refers to 2012. Further data sources refer to the year 

of 2013. Aggregated data were linked with claims data on the level of municipalities as-

sociations, which appeared to be the smallest regional level possible given the available 

data. Data processing for the presented analyses and data linkage were conducted with 

MariaDB Server 10.1.5 (64 Bit). 

2.2.2.4 Measures 

The central outcome in the study is the utilisation of homecare by an individual. Based 

on claims data, utilisation was operationalised as utilisation of a professional outpatient 

LTC service or the receipt of in-cash benefits from the health insurer in December 2013 

and was coded binary. In-cash benefits from the health insurer are thought to compensate 

informal caregivers. A distinction between professional services and in-cash benefits was 
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not made in the data. Eligibility for homecare was the model’s second outcome variable, 

because it partly determines the accessibility of homecare, though it is not equal to utili-

sation. On the other hand, it can be partly regarded as proxy for need for LTC as eligibility 

for LTC is assessed professionally. For descriptive purposes, LoCD had five codes in-

cluding all possible LoCD (0 to 3) and no LoCD. For analysis purposes eligibility for 

homecare was coded binary, whereby the LoCD 0 to 3 were summarised into one cate-

gory and no LoCD was used as reference category. 

A number of predictors were included in the study. The individual’s measures age and 

comorbidity were regarded as proxies for the ‘objective’ need for LTC. Other predictors 

were regarded as factors indicating potential inequity in case they correlate with the uti-

lisation of homecare or LoCD. These were sex and citizenship. The same applies to se-

lected characteristics of the geographic area (municipalities associations) in which the 

individual lives: socioeconomic deprivation, population size, and the density of outpatient 

care services. 

Age was measured on individual level and was included as continuous variable in the 

regression analysis. Comorbidity was measured with the Charlson Comorbidity Index 

(CCI) and categorised into the groups mild, moderate, and severe as described elsewhere 

(Forstner et al. 2019). Citizenship was operationalised binary with the categories German 

and other citizenships. Among the persons with non-German citizenship might be persons 

who had in fact the German citizenship at the time of the study, as citizenship is only 

registered at the time of entry to a statutory health insurance company, changes of citi-

zenship are not documented (Stock et al. 2018). SES was included as a regional charac-

teristic. Therefore, the German index of socioeconomic deprivation (GISD) developed by 

Kroll et al. (Kroll et al. 2017) was used. The index was developed to support analyses on 

and public health monitoring of regional socioeconomic inequalities in health. The GISD 

is conceptually orientated on the SES: it summarises the three dimensions of education, 

occupation, and income, which are used equally in the construction of the index, and can 

take values in the range between 3 and 21 points, whereas a lower GISD value represents 

lower socioeconomic deprivation. Five out of eight indicators used for the construction 

of the index were not available on the level of municipalities associations and therefore 

were estimated by regression analyses based on available indicators. As a result, the index 

is subject to more uncertainty at this regional level than at higher regional levels (Kroll et 
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al. 2017). Population size of the place of living was based on the Regional Database Ger-

many GENESIS and operationalised as the number of inhabitants. Density of outpatient 

care services was measured as the number of outpatient care services per 100,000 inhab-

itants, using data from the List of Long-Term Care Facilities in Baden-Wuerttemberg. 

The list provides a 6-digit municipality code for each outpatient care service, which was 

used to aggregate the number of services on the level of municipalities associations. 

The SES-variable used in sensitivity analyses based on the Microcensus was calculated 

as the aggregated mean value for the insured’s place of living on the level of municipal 

associations. Further, SES was operationalised as proposed by Winkler and Stolzenberg 

(range of SES value between 3 to 21) by building an index based on educational and 

occupational qualification, occupational status, and equivalent household disposable in-

come (Winkler and Stolzenberg 1999). Lampert et al. provided an orientation for the clas-

sification (low, middle, high) and corresponding cut-off values of SES (1st quintile: 3.0 

to 7.9; 2nd to 4th quintile: 8.0 to 13.8; 5th quintile: 13.9 to 21.0) for the German population 

using data from the GEDA study (Lampert et al. 2013). 

2.2.2.5 Analysis 

Base case analyses 

Two analytical approaches were taken. To explore whether factors associated with ineq-

uity correlate with the utilisation and eligibility of homecare, multiple binary logistic mul-

tilevel regressions were estimated. The degree of horizontal inequity in the utilisation of 

homecare and eligibility was quantified on the basis of horizontal inequity indices 

(O'Donnell et al. 2008; Pulok et al. 2020; van Doorslaer and van Ourti 2011). Concentra-

tion curves were constructed to visualise potential inequalities (Wagstaff et al. 1991). 

Concentration curves were constructed with aggregated data on the regional level of mu-

nicipalities associations for utilisation of homecare with the non-need variables GISD, 

number of inhabitants, and outpatient care service density. Utilisation was aggregated as 

utilisation rate among the study population according to their place of living. Similarly, 

concentration curves were constructed for eligibility for homecare, which was aggregated 

as eligibility rate, with the non-need variable GISD. For plotting the concentration curves, 

utilisation and eligibility, both were transformed into their cumulative proportions after 

sorting the data by the according non-need variable from lowest to highest value, while 
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non-need variables represent the cumulative proportion of municipalities associations 

ranked by the according non-need variable from lowest to highest value. 

Horizontal inequity indices included similar variables as used for concentration curves: 

utilisation rate of homecare and eligibility rate for homecare in an association of munici-

palities were used as outcome variables, non-need variables were included accordingly to 

concentration curve analyses. Horizontal inequity indices were calculated in two steps: 

first, by running a regression model, beta-coefficients were estimated for the outcome 

variable with a ranked non-need variable as predictor and for the need-predicted outcome 

with comorbidity rate and mean age as need-variables. Secondly, the beta-coefficient for 

the need-predicted outcome was subtracted from the beta-coefficient using a ranked non-

need variable as predictor. In this way, concentration indices of indirectly need-standard-

ised healthcare utilisation and eligibility were estimated (Pulok et al. 2020; van Doorslaer 

and van Ourti 2011). Quintile-based confidence intervals were estimated via bootstrap-

ping using 1,000 iterations. 

The logistic regression analyses considered individuals nested in municipalities associa-

tions (hierarchical data structure) and thus included municipalities associations as random 

factors at level 2. In the analysis of homecare utilisation ‘no utilisation’ served as refer-

ence category and in case of eligibility for homecare ‘no eligibility’ was set as reference 

category. The regional characteristics density of outpatient care services and number of 

inhabitants were excluded from the eligibility model, because there was no theoretical 

ground that being assigned a LoCD is related to these factors. Tests for significance were 

conducted by using an alpha-level of p < 0.05.  

Concentration curves and horizontal inequity indices were constructed and calculated by 

using RStudio Version 1.0.143. Logistic regression analyses were conducted using IBM 

SPSS Statistics Version 26. 

Sensitivity analyses 

Two sets of sensitivity analyses were conducted. The first set replaced GISD by SES in 

the construction of concentration curves and in the logistic regression analyses, in each 

case for both outcome variables, utilisation of homecare and eligibility for homecare. The 

idea behind replacing GISD by SES was to analyse whether constructing this measure on 

individual level versus aggregated data on the level of municipalities associations impacts 

their association with homecare utilisation and homecare eligibility. 
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As there are only a few municipalities associations in Baden-Wuerttemberg with more 

than 100,000 inhabitants, a second set of sensitivity analyses was conducted to analyse 

the impact of these outlier municipalities associations. Therefore, municipalities associa-

tions with more than 100,000 inhabitants were excluded from the logistic regression anal-

yses. 

SES was calculated for municipalities associations based on survey data. In some regions 

there were no survey participants at all or very few. A survey participant number of at 

least 30 was considered appropriate to calculate SES for a municipality association. 

Therefore, insured persons who lived in a municipality association with less than 30 sur-

vey participants were excluded from sensitivity analyses including SES. 

2.3 Study 3: Exploratory study on data use in a hypothetical scenario for policy-

making in long-term care for persons with dementia 

2.3.1 Study design 

The computer-assisted laboratory study comprised a computer-based quantitative data re-

port along with observational measures, including an eye tracker, a questionnaire, and a 

semi-structured interview. Given the exploratory nature of the study, the design adopted 

was observational. Ethical approval for this study was obtained from the research ethics 

committee of Heidelberg University Hospital, with the assigned ethics approval number 

being S-857/2018 (Wronski et al. 2021b). 

2.3.2 Study population  

The study population comprised current and potential future healthcare professionals ac-

tively engaged in local healthcare policy-making, either as a primary responsibility or in 

conjunction with other tasks. Current healthcare professionals encompassed individuals 

working for health insurance schemes, physicians in executive roles, employees of health 

facilities in administrative capacities, and scientists specialising in health services re-

search. The group of future healthcare professionals referred to students of academic pro-

grammes in the field of health sciences and medicine. Inclusion criteria for participants 

involved being at least 18 years old and possessing a native-level proficiency in the Ger-

man language. Additionally, participants for the eye-tracking measures were required not 

to be blind and not to have implanted artificial lenses. For the exploratory study, a sample 
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size ranging from 40 to 60 participants was deemed sufficient. Recruitment was con-

ducted across three distinct groups: starting students, advanced students, and profession-

als within the healthcare domain (Wronski et al. 2021b). 

Starting students were recruited from the first two semesters of the study programmes in 

human medicine and the bachelor program in interprofessional healthcare (IPG) offered 

by the medical faculty of the University of Heidelberg. The IPG programme allows stu-

dents to combine a university programme with vocational training in nursing or allied 

health professions such as physiotherapy or speech therapy. Advanced students were re-

cruited from the Master of Science programme in health services research and implemen-

tation science in healthcare, as well as from the 7th semester and beyond in the medical 

students' curriculum. Students were invited to participate in the study via email, sent by 

the study programme coordinators or the programme's secretary. Additional recruitment 

methods included the use of posters on campus and brief presentations in bachelor's and 

master's classes. At the time of recruiting, there were 364 first-year students and 1,520 

advanced students enrolled in the eligible study programmes and semesters (Universität 

Heidelberg, 2019) (Wronski et al. 2021b). 

Professionals were purposively selected from the working environment of the study team 

and the region of the research setting. This comprised former project partners engaged in 

public health administration, colleagues from both within and outside the study team's 

organisation, and individuals involved in healthcare policy-making within the region of 

the research setting who were not personally acquainted with the study team. The latter 

group was identified through the webpage of the communal health conference of the study 

team's administrative district, which provided information on participating organisations 

and their representatives in the communal working group for LTC. The communal health 

conference serves as a networking platform for local health system stakeholders, allowing 

them to organise themselves into communal working groups to collaboratively enhance 

local healthcare in specific areas. The intervention in Study 3 is embedded in a hypothet-

ical scenario related to the working group for LTC. Professionals identified through an 

internet search received study invitations by post (n = 8), while others were invited via 

email (n = 20) (Wronski et al. 2021b). 

An equal representation of the three participant groups — starting students, advanced 

students, and professionals — was sought for the study. The research was conducted in a 
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laboratory setting, necessitating participants to travel to the university's campus. Starting 

students and advanced students received a remuneration of 15 € each after participation. 

Professionals were offered compensation for their travel costs (Wronski et al. 2021b). 

2.3.3 Data collection and research setting 

Data collection for the study occurred in the Eye Tracker Laboratory within the Scientific 

Database and Visualisation group at the Heidelberg Institute for Theoretical Studies 

(HITS) between April 2nd and November 20th, 2019. Before the data collection started, 

participants received information in both a written form and a face-to-face conversation 

about the study context, the data collection procedure, and data security. Participation in 

the study was voluntary, and participants had the option to withdraw from the study at 

any point until the collected data was anonymised (Wronski et al. 2021b). 

Participants received instructions both verbally and in written form on the computer 

screen before the commencement of data collection. Each participant underwent 4 distinct 

measurements: computer-assisted eye-tracking while performing the reading and deci-

sion task, two computer-assisted questionnaires, and finally a face-to-face interview. The 

duration of all measurements for each participant was anticipated to be between 60 to 90 

minutes. Throughout the data collection process, 2 members of the study team were pre-

sent in the laboratory. One team member provided instructions before data collection and 

conducted the interviews, while the other team member, possessing expertise in the sci-

entific use of eye trackers, performed a 5-point calibration before each data collection to 

ensure a satisfactory accuracy of data acquisition. In case calibration proved unattainable, 

the experiment was not conducted (Wronski et al. 2021b). 

Eye-tracking was conducted using the Tobii-X1 light (Tobii Technology AB 2014), a 

desktop-mounted and binocular eye-tracker. The Tobii eye-tracker software (ver-

sion 3.4.8) facilitated the collection of eye-tracking data. This device emits infrared lights 

directed towards the center of the eyes, producing pupil and corneal reflection patterns. 

Image sensors then detect these reflection patterns, enabling the computation of the eyes' 

position and gaze points. The Tobii X1 light eye tracker operates at around 30 (±2) frames 

per second (FPS). Data from both eyes were utilised to calculate average values for eye-

tracking measures. During calibration before data collection, the recommended distance 

between participants' eyes and the eye tracker device, approximately 65 cm, was captured 

and instructed to be maintained by participants throughout the session. The laboratory 
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was well-lit, with curtains covering windows. In instances where participants wore 

glasses, curtains were opened to allow natural sunlight into the room. Interviews were 

audio-recorded and subsequently transcribed for analysis (Wronski et al. 2021b). 

2.3.4 Intervention 

In Study 3, the primary type of evidence utilised for analysing data use was a data report. 

The original language version in German as well as a version translated to English is 

provided in the Appendix. This report comprised information predominantly on the epi-

demiology of LTC, encompassing aspects such as LTC need in PwD supply, and scenar-

ios of future developments, based on indicators identified in Study 1 and operationalised 

in Study 2. The policy and decision context specified in the study pertains to LTC care 

for PwD within the region of Baden-Wuerttemberg during the data use stage, specifically 

during the phases of reading and interpretation (Wronski et al. 2021b). 

The intervention in this study served the function of simulating a decision scenario within 

the realm of LTC policymaking. Participants were presented with a quantitative data re-

port, and their task involved making a decision based on the information provided in the 

report (Wronski et al. 2021b). 

Before presenting the data report, participants were introduced to a hypothetical decision 

scenario on the computer screen. In essence, participants were cast as members of a com-

munal working group focussed on regional LTC. They were instructed to maintain their 

real-life roles, such as student, nurse, physician, or a child of a parent in need of LTC, as 

the participation in this working group, in reality, is not only composed of professional 

representatives from health system institutions but is also open to all local citizens. The 

envisaged task of this working group was to provide advice to the local district adminis-

trator regarding the allocation of additional funds for LTC, particularly for PwD. The 

scenario outlined that the working group had previously agreed on a preselection of op-

tions for the use of additional funds. For the upcoming meeting, the goal was for the 

members to reach a consensus on one option to recommend to the local district adminis-

trator. As working group members, study participants were tasked with preparing for this 

meeting and advocating for one of the preselected options. For participants, this meant 

making an individual choice. Additionally, it was emphasised that the decision involved 

only one step, i.e. there was a single decision to be made, which needed to be made only 

once. To aid participants in their meeting preparation, a quantitative data report on the 
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supply and demand for LTC in PwD in the community was provided by the working 

group. The scenario description did not specify a particular aim for the decision, but it 

was articulated that the working group's interest was in allocating additional funds where 

they were most needed. A summarised depiction of the decision scenario is presented in 

Table 5 (Wronski et al. 2021b). 

Table 5: Summary of decision scenario (Wronski et al. 2021b) 

Decision component Specification 

Decision problem One-step: How to spend additional funds for long-term care in commu-

nity? 

Given options A. more support for informal carers 

B. more ambulant nursing capacity 

C. more nursing home capacity 

Potential consequences A: lowest cost, most people reached 

B: medium cost, medium number of people reached 

C: highest cost, least people reached 

Decision maker Individual (study participant makes decision alone) 

Aim/goal Not defined explicitly (implicitly, aim of working group stated in sce-

nario description: ‘use additional funds where they are needed most’) 

 

The quantitative data report was presented on the computer screen alongside a tick box, 

prompting participants to select one of the proposed options. Additionally, participants 

had the opportunity to provide comments. Instructions specified that participants should 

allocate no more than 20 minutes to the decision task and the reading of the report. The 

displayed report was written in German, spanning 13 pages (4,111 words), and followed 

a structure similar to a concise project report, encompassing a title page, table of contents, 

introduction (approximately 1.5 pages), methods section (approximately 3.5 pages), re-

sults section (approximately 4.5 pages), and a discussion and conclusion section (circa 1 

page). To access all pages of the report, participants were required to scroll down. The 

introduction section featured a brief description of the 3 options preselected by the work-

ing group for the allocation of additional funds for LTC in the community (Table 5). The 

quantitative data presented in the report consisted of real descriptive figures detailing the 

current and projected demand and supply of LTC services in the region of interest, de-

rived from secondary data analyses of authentic data emerging from the Model Project 

Cross Sectoral Healthcare (Ministerium für Soziales 2018) (Wronski et al. 2021b). 
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2.3.5 Measures 

Data collection comprised the following 3 methods: eye-tracking based, questionnaires, 

and interviews (Wronski et al. 2021b). 

2.3.5.1 Eye-tracking 

Based on the eye-tracking data, 5 measures were extracted, and mean values were calcu-

lated across report sections and the three report figures. The time spent (in minutes) read-

ing the report and completing the task was recorded based on the recorded sessions. The 

following 3 pupil-based measures were derived: diameter (in mm), dilation (in mm), and 

response (in mm). Diameter served as a standard measure of pupil size, while dilation 

represented the increase in pupil size and was calculated as the difference between the 

largest and smallest pupil diameter within an individual during the processing of a report 

section. Pupillary response is a composite measure that summarised changes in pupil size 

resulting from both dilations and constrictions (decrease in pupil size) by summing these 

two types of pupil size changes. These 3 pupillometric measures are considered indicators 

of cognitive load during task performance (Hartmann and Fischer 2014; Hess and Polt 

1964). The 5th eye-tracking measure was the average fixation duration (in milliseconds), 

utilised as an indicator of attention when processing information from the report (Rayner 

2009) (Wronski et al. 2021b). 

Heatmaps depicting reading behaviour were generated to descriptively illustrate attention 

patterns. These heatmaps visualise fixations during the reading of the report (Holmqvist 

et al. 2015). A greater number of fixations on a particular part of the report is represented 

by red colours, indicating more attention, while fewer fixations are denoted by green col-

ours (Deubel and Schneider 1996). Since the range of fixations represented by colours 

was individually defined for each study participant, a visual comparison of different col-

our shades is only applicable within a single heatmap and cannot be compared across 

individuals (Wronski et al. 2021b). 

To investigate whether the recorded fixations were a result of attention rather than day-

dreaming, fixations on white space were visually estimated through an analysis of gaze 

plots from all participants. Gaze plots depict the location of gaze points and the duration 

of fixations by circles plotted over the stimulus in the time sequence in which fixations 

occurred (Wronski et al. 2021b). 
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2.3.5.2 Questionnaire 

A questionnaire was developed specifically for this study. It is provided in the original 

German version and in an English version (Appendix). Participants were requested to 

provide individual characteristics hypothesised to influence the reading and decision-

making task, including demographic information, educational background, and practical 

experience in healthcare or LTC. Tolerance of ambiguity, as the data in reports comes 

with a certain level of uncertainty, was measured using the validated 8-item test (Reis 

1997), employing adapted wordings (Dalbert 1999). Participants were required to rate 

each item on a 6-point scale from 'absolutely true' to 'absolutely not true,' where a higher 

score indicates higher tolerance of ambiguity. Additionally, participants' understanding 

of information presented in graphs in the quantitative data report was tested using 5 items. 

The question type of the items was adapted from Galesic et al., who assessed general 

graph literacy (Galesic and Garcia-Retamero 2011). For study 3, scoring was conducted 

by summing the number of correct answers, resulting in a range of 0 to 5 possible points. 

Statistical numeracy or risk literacy was measured using the validated Berlin numeracy 

test, a 4-item paper-and-pencil version in the German language (Cokely et al. 2012). A 

score was calculated by determining the proportion of correct answers, resulting in a 

range of 0 to 1. To aid in assessing the quality of eye-tracking data, participants were 

asked about their use of visual aids, such as contact lenses, during the report-reading task. 

Finally, participants were asked to assess each section of the report (introduction, meth-

ods, results, discussion, and conclusion) in terms of their understandability and helpful-

ness during the decision-making task, both on a 10-point Likert scale from 1 ('not helpful 

at all') to 10 ('very helpful') (Wronski et al. 2021b). 

2.3.5.3 Interviews 

To explore the experiences of participants regarding the completion of the task, two mem-

bers of the QuantEV study group conducted face-to-face interviews using a semi-struc-

tured question guide. The interview questions were developed by the QuantEV study 

group and were revised after the first six participants to encourage study participants to 

speak more openly about their experiences, particularly about the way they had read the 

report. For the revision of the question guide, the study group consulted two colleagues, 

both of whom are experienced researchers (a sociologist and a health scientist), especially 

in developing question guides for qualitative research. An opening question was added to 

the question guide, and all questions were reformulated. The final version of the guide in 
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German language as well as a translated English version, can be found in the Appendix. 

The interview transcripts were not returned to participants for correction or comments 

(Wronski et al. 2021b). 

2.3.6 Analysis 

In all analyses, study participants were considered the unit of analysis. IBM SPSS Statis-

tics Version 25 was used to analyse questionnaire and eye-tracking data. The latter data 

was prepared for analyses with Tobii eye-tracker software. Descriptive analyses were 

performed to report on the appreciation of report sections based on questionnaire data, as 

well as fixation-based and pupillometric data obtained from eye-tracking. Furthermore, 

Pearson correlations were calculated to investigate the relationship between fixation, pu-

pillometric, and questionnaire measures for report sections separately. Given the explor-

ative nature of the study, a p-value < 0.10 was considered significant (Wronski et al. 

2021b). 

In the analysis of the interviews, a qualitative content analysis was conducted to explore 

the reasons participants mentioned for giving more or less attention to a specific report 

section for decision-making. A conventional approach was used, where categories (in this 

case, mentioned reasons) were derived from the collected data rather than from a pre-

existing theory (Hsieh and Shannon 2005). The qualitative content analysis involved 3 

members of the QuantEV study team, 2 of whom were also involved in data collection. 

The analysis began by extracting relevant text passages from interview transcripts for all 

participants, using ATLAS.ti version 7.5.10. Simultaneously, extracts were coded with 

the concerned report section. To enhance interrater reliability, a coding plan was devel-

oped. Subsequent steps were (a) paraphrasing, (b) formulating short forms of paraphrases, 

and (c) categorizing short forms. Paraphrasing aimed to reduce extracts to the core of the 

statement (Mayring 2014). Formulating short forms of paraphrases involved reducing ex-

tracts to a statement not directly related to report content. If short forms appeared synon-

ymous in content, they were aggregated. Finally, the coding team grouped short forms 

into themes related to the content of the short forms. For each theme, quotations from 

interviews were selected to exemplify the meaning of that theme (Gläser and Laudel 

2013) (Wronski et al. 2021b). 

The pilot study of the entire data collection procedure involved 3 employees from Hei-

delberg University Hospital. Its purpose was to test and, if necessary, revise the measures 
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and ensure the technical functionality of the eye-tracking software in combination with 

the survey tool (Wronski et al. 2021b). 
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3 Results 

Almost the whole description of results provided in section 3.1 can also be found in 

(Wronski et al. 2021a) except information referring to dementia and LTC in section 3.1.2. 

The whole description of results in section 3.3 can be found in (Wronski et al. 2021b). 

3.1 Study 1: Survey on indicator selection from the perspective of health system 

stakeholders in Baden-Wuerttemberg 

3.1.1 Participating stakeholders 

Study participants had the opportunity to assess indicators via the online platform be-

tween December 12th, 2016, and the end of January 2017. Of the institutions invited, a 

total of 22 (41 %) took part in the study with a total of 35 individuals. Group specific 

response rates were as follows: 100 % for population health organisations and quality 

assurance agencies/statistical office, 60 % for financing agencies, 24 % for healthcare 

providers, and 8 % for patients/citizens. From most institutions, a single individual par-

ticipated in the study, while from 8 institutions more than 1 person agreed to participate 

in the study. Among these were 4 institutions with 2 participants, 3 institutions with 3 

potential persons, and 1 institution with a total of 4. An overview on the composition of 

participating stakeholders is provided in Table 6 (Wronski et al. 2021a). 

Table 6: Composition of participating stakeholders (Wronski et al. 2021a) 

 Individuals Institutions 

Stakeholder group N N 

% of all  

participating  

stakeholders 

Patients/citizens 1 1 4.5 

Healthcare providers 8 5 22.7 

Financing agencies 8 6 27.3 

Population health organisations 11 6 27.3 

Quality assurance agencies/statistical office 7 4 18.2 

Total 35 22 100.0 

 

The average number of indicators assessed for relevance by a participant was around 269, 

with a range from 14 to all 374 proposed indicators, in both cases by 1 institution. The 

average number of institutions an indicator was assessed by for its relevance was 15.8 

with a range from 7 to 22. Regarding the level of stakeholder groups, population health 

organisations, financing agencies, and healthcare providers assessed the relevance of all 

indicators while the group of quality assurance agencies/statistical office left 27 indicators 

without a relevance assessment. These indicators were related to the sub-dimension of 
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effectiveness and efficiency. The number of assessed indicators was lowest for the group 

of patients/citizens with n = 55 (15 %). The indicators were related to the dimensions 

non-medical determinants of health and health status (Wronski et al. 2021a). 

The average number of indicators a participant assessed for comprehensibility was around 

270 with 1 institution assessing a minimum of 13 and another institution assessing a max-

imum of all 374 indicators. An average number of comprehensibility assessments from 

16 institutions per indicator was observed ranging from 9 to 22 institutions (Wronski et 

al. 2021a).  

Among participants, circa 57 % of 35 respondents from 73 % of institutions provided 

responses to the query regarding the importance of one of the 5 proposed stakeholder 

groups in healthcare planning in Baden-Wuerttemberg. Notably, none of the participants 

from the patients/citizens group addressed this particular question. The median values for 

stakeholder relevance in healthcare planning exhibited similarity across all stakeholder 

groups, ranging from 5.0 to 6.0. In light of this uniformity and the substantial number of 

missing values in the stakeholder rating, a decision was made to refrain from constructing 

weights based on these ratings. Consequently, stakeholders' assessments on the relevance 

of indicators were not differentially weighted (Wronski et al. 2021a). 

3.1.2 Selected indicators 

Out of the 374 indicators initially proposed, 212 were deemed 'relevant' and subsequently 

included in the final selection. The remaining 162 indicators were divided between those 

categorised as 'uncertain' (n = 153) and 'not relevant' (n = 9), leading to their exclusion 

from the ultimate indicator set (Wronski et al. 2021a). 

Of 161 proposed indicators related to dementia and / or LTC 14 were classified as ‘rele-

vant’. This results in a higher proportion of selected indicators (88 %) than the proportion 

of selected indicators in total (57 %). Figure 4 shows the number of selected and proposed 

indicators for each framework sub-dimension. 

 

1 Indicators of non-medical determinants of health were regarded as being related to health status in general 

and therefore not included in the count of dementia and / or LTC related indicators. 
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Results are displayed as number of selected indicators/number of proposed indicators in total () and demen-

tia and / or LTC related []. The latter are not displayed, when there were no proposed indicators (concerns 

prevention and health promotion, accessibility, patient centeredness, continuity, effectiveness and effi-

ciency, technology, and honorary office). 

Figure 4: Framework for indicators of the health system in Baden-Wuerttemberg (own 

figure based on (Wronski et al. 2021a) 

 

Physical activity was the only indicator that received a median score of nine, signifying 

high relevance. Predominantly, relevant indicators pertained to the sub-dimension of ef-

fectivity and efficiency within health system performance (27 %), followed by semi or 

full inpatient care (13 %) as a sub-dimension of health system utilisation, and facilities 

(11 %) as a sub-dimension of healthcare provision. Notably, over 90 % of the proposed 

indicators within the sub-dimensions of health behaviours, continuity, and morbidity were 

deemed relevant. In contrast, none of the three proposed indicators from the sub-dimen-

sion of honorary office was selected, and less than a third of the proposed indicators were 

chosen from the sub-dimensions of patient safety and technology (Wronski et al. 2021a). 

Table 7 presents a consolidation of institutions' relevance ratings for indicators, catego-

rised by framework sub-dimensions. Owing to the extensive number of indicators, de-

tailed relevance assessments for each indicator can be found in a publication of Wronski 
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et al. as supplementary information (Additional file 1) (Wronski et al. 2021a). For indi-

cators related to dementia and/or LTC the detailed relevance assessments are provided in 

Table 21 (Appendix). 

Table 7: Relevance ratings of institutions (n = 22) by framework sub-dimensions 

([mean/min./max.] median per indicator) (Wronski et al. 2021a) 

 All indicators 

 

(n = 374) 

Mean  

selecteda 

(n = 212) 

Mean  

not selecteda 

(n = 162) 

Difference 

selected - 

not selected 

Sub-dimension Mean SD Min. Max.    

health behaviours 7.9 0.7 7.0 9.0 7.9 -b - 

social determinants 5.8 1.6 2.0 8.0 7.3 4.8 2.5 

demographic factors 6.7 1.0 5.0 8.0 7.6 5.8 1.9 

morbidity 7.3 0.7 6.0 8.0 7.4 6.0 1.4 

mortality 6.8 0.7 6.0 8.0 7.2 6.0 1.2 

prevention & health pro-

motion 

7.3 0.8 6.0 8.0 7.7 6.0 1.7 

outpatient care 7.0 0.7 6.0 8.0 7.3 6.0 1.3 

semi or full inpatient care 6.5 0.8 6.5 8.5 7.1 5.8 1.3 

accessibility 6.2 1.1 6.5 8.0 7.1 5.2 1.9 

patient centeredness 6.1 1.2 3.5 7.5 7.0 5.0 2.0 

continuity 7.4 0.6 6.0 8.0 7.5 6.0 1.5 

effectiveness & efficiency 6.1 1.4 3.0 8.0 7.3 5.0 2.3 

safety 6.0 1.0 5.0 8.0 8.0 5.6 2.4 

facilities 6.8 0.7 5.0 8.0 7.1 5.8 1.3 

professionals 6.5 0.8 4.5 8.0 7.1 5.7 1.4 

technology 5.7 0.9 4.0 7.0 6.8 5.3 1.5 

honorary office 6.0 0.2 5.5 6.0 -b 5.8 - 

The figures presented in this table are based on the median value per indicator resulting from the rele-

vance assessment of participating institutions. E.g. for the sub-dimension health behaviours the mean 

value over the median value for the 4 indicators of this subdimension is 7.9. Likert-type scale for rele-

vance ratings (1 = not relevant at all to 9 = highly relevant). 
 

a. Formal consent about the selection i.e. relevance of an indicator was defined by a median in [6.5-9]. 

b. Either all or none of the indicators were selected. 
 

SD: standard deviation 

 

Among the framework sub-dimensions, health behaviours exhibited the highest mean 

value (7.9) across its 4 indicators, while safety and honorary office showed the lowest 

(6.0). The range between minimum and maximum median values, coupled with the dis-

parity in mean values over the median between selected and not selected indicators, pro-

vides an approximation of consensus regarding indicator relevance. This variance was 
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most pronounced for social determinants (2.5) and least for health behaviours, where all 

indicators were selected, and honorary office, where no indicator received selection 

(Wronski et al. 2021a). 

Figure 5 presents the number of relevant indicators among the 5 stakeholder groups ar-

ranged by the 5 framework dimensions (Wronski et al. 2021a). 

 
FA: financing agencies; HP: health providers; PC: patients/citizens; PHO: population health organisations; 

QA/SO: quality assurance/statistical office 

Figure 5: Number of relevant indicators by stakeholder group and framework dimension 

(Wronski et al. 2021a) 

 

Most (90 %) of the indicators classified as 'relevant' received a maximum of 5 comments. 

The number of comments per indicator ranged between 0 and 12, which concerned 2 

indicators in each case. The substance of all comments was construed as guidance for 

indicator measurement and the reformulation of an indicator's name. For instance, study 

participants provided notes to specify the indicator, and raised questions regarding its unit 

(Wronski et al. 2021a). 
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3.2 Study 2: Secondary data analyses 

3.2.1 Regional long-term care need in persons with dementia 

LTC need in PwD was assessed for all 44 administrative districts, of which 9 were clas-

sified as urban and the others as rural with a population size ranging between 53,012 

inhabitants in Baden-Baden and 604,297 inhabitants in Stuttgart on the reporting date of 

31 December 2013 according to the population update of the Baden-Wuerttemberg Sta-

tistical Office (Statistisches Landesamt Baden-Württemberg 2019). 

Figure 6 shows the administrative prevalence of dementia as the share of persons diag-

nosed with dementia in administrative districts in 2013. For Baden-Wuerttemberg with a 

population size of 10,631,278 (Statistisches Landesamt Baden-Württemberg 2019) this 

results in circa 180,730 persons diagnosed with dementia and an administrative preva-

lence of 1.7 %. This percentage varied within the regions ranging between 1.1 % in the 

rural district Tuebingen and 2.4 % in the city of Baden-Baden. 

 

Figure 6: Administrative prevalence of dementia in administrative districts of Baden-

Wuerttemberg in 2013 (own figure) 
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Figure 7 shows the distribution of age- and sex-specific prevalence rates of persons diag-

nosed dementia among inhabitants of Baden-Wuerttemberg aged 65 years and older. The 

frequency of dementia increases many times over within the age groups considered: while 

the prevalence in the 65 to 69 age group is still between 1 % and 2 %, it is more than 10 

times higher at an age of ≥ 90 years, for both, the male and female population. Another 

difference can be observed among sex groups. Within the age groups between 65 years 

and 79 years prevalence rates are almost similar, being slightly higher within the male 

population (e.g. 65 years to 69 years of age: 1.9 % versus 1.4 %). In higher age groups, 

this relation switches and the difference between sexes even increases up to prevalence 

rates of 25.7 % (male) and 33.2 % (female) within the population aged 90 years and more. 

 

Figure 7: Administrative prevalence of dementia in Baden-Wuerttemberg in 2013, 

grouped by age and sex (own figure) 

 

In another analysis on state level the three most common concomitant diagnoses on the 

level of the 3-digits ICD-10 codes in 2013 within PwD were identified. With around 71 % 

hypertension (codes I10 to I15) was the most documented concomitant diagnose, fol-

lowed by metabolic disorders (codes E70 to E90) with around 45 %, and 41 % of PwD 

were diagnosed with other forms of heart disease (codes I30 to I52). 

LTC utilisation by persons diagnosed with dementia in the administrative districts is pre-

sented in absolute numbers (Figure 8) and as portion in persons diagnosed with dementia 

(Figure 9). In both figures, LTC utilisation is differentiated by the two settings of nursing 

home and homecare. The latter includes either receiving in-cash benefits to compensate 
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for informal carers, utilisation of outpatient care services, or semi-outpatient care, 

whereby all the three benefits can also be utilised in combination. In absolute terms (Fig-

ure 8), most PwD and LTC utilisation (circa 6,000 persons) were counted in the Rhein-

Neckar-Kreis, although this administrative district does not have the most inhabitants. A 

tenth of this number of PwD utilising LTC was estimated for Baden-Baden with the low-

est number. In relative terms (Figure 9), the percentage of LTC utilisation within PwD 

ranged between 41 % in Loerrach and 59 % in Heidenheim and Mannheim. In all admin-

istrative districts, the most frequently utilised LTC setting was homecare ranging between 

28 % in Baden-Baden and 43 % in Tuttlingen, while nursing home utilisation within PwD 

was lowest in Goeppingen (7 %) and highest in Mannheim (25 %). 

 
Administrative districts were arranged by the number of PwD in homecare setting in decreasing order 

LTC: long-term care; PwD: persons with dementia; SGB: Social Code 

Figure 8: Absolute LTC utilisation in PwD in administrative districts in Baden-

Wuerttemberg in 2013 (own figure) 
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Administrative districts were arranged by the portion of PwD in homecare setting in decreasing order 

LTC: long-term care; PwD: persons with dementia; SGB: Social Code 

Figure 9: Percentage of LTC utilisation in PwD in administrative districts in Baden-

Wuerttemberg in 2013 (own figure) 

 

3.2.2 Analyses on equity in long-term care for persons with dementia in Baden-

Wuerttemberg 

3.2.2.1 Study population 

The study population (Table 8) consists of 55,483 insured PwD aged 65 years and older, 

who were living in a community setting. The mean age within the study population is 

81.6 years, the largest age group (27 %) is between 80 to 84 years old. Study participants 

were largely female (64.4 %) and mostly had German citizenship (94.6 %). The showed 

none or mild comorbidity for the majority of the study population (59.5 %). Almost two 

thirds of study participants had a LoCD. Among participants with LoCD the most fre-

quent levels were LoCD 1 (44.7 %) and LoCD 2 (34.2 %). Though, the majority of par-

ticipants (60.4 %) was eligible for the utilisation of homecare, only 43.9 % utilised it. 

455 out of 462 municipalities associations could be included in the analyses. Number of 

inhabitants ranged from 2,843 to 604,297. The association of municipalities’ GISD values 

did not vary much (range: 5.000 to 7.460). Most regions (87 %) were in the two least 

deprived quintiles in Germany, while there was no region in the most deprived quintile. 

Mean density of outpatient care services was 9.6 per 100,000 inhabitants, whereby almost 

one fifth of municipalities associations did not offer any outpatient care services.  
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Table 8: Characteristics of study population (individual level) and place of living (level 

of municipalities associations) (own table) 

 Individuals (n = 55,483) 

Age [mean (standard deviation); range] 81.6 (6.8); 65-107 

Age in categories [n (%)] 

65-69 years 

70-74 years 

75-79 years 

80-84 years 

85-89 years 

90-94 years 

95 years and older 

 

2,322 (4.2) 

6,302 (11.4) 

12,528 (22.6) 

14,965 (27.0) 

12,361 (22.3) 

5,939 (10.7) 

1,066 (1.9) 

Sex [n (%)] 

Female 

Male 

 

35,772 (64.4) 

19,761 (35.6) 

Citizenship [n (%)] 

German 

Other 

Missing 

 

52,482 (94.6) 

2,814 (5.1) 

187 (0.3) 

Charlson comorbidity index [n (%)] 

None 

Mild 

Moderate 

Severe 

 

15,334 (27.6) 

17,706 (31.9) 

12,100 (21.8) 

10,343 (18.6) 

LoCD [n (%)] 

No LoCD 

LoCD 0 

LoCD 1 

LoCD 2 

LoCD 3 

33,500 (60.4) 

21,983 (39.6) 

2,508 (4.5) 

15,001 (27.0) 

11,445 (20.6) 

4,546 (8.2) 

Utilisation of homecare [n (%)] 24,365 (43.9) 

 Associations of  

municipalities (n=455) 

Utilisation rate of homecare [mean (standard deviation); range] 0.454 (0.091); 0.13-0.76 

LoCD rate [mean (standard deviation); range] 0.611 (0.091); 0.24-0.85 

Number of inhabitants [mean (standard deviation); range] 23,249 (39,355.069); 2,843- 604,297 

 Associations of  

municipalities (n = 455) 

GISD [mean over municipalities associations (standard devia-

tion); range] 

6.445 (0.376); 5.000-7.460 
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GISD distribution over quintiles based on all German municipali-

ties associations [n (%)] 

1 

2 

3 

4 

5 

 

 

174 (38.2) 

222 (48.8) 

45 (9.9) 

14 (3.1) 

- 

Number of outpatient care services per 100,000 inhabitants [mean 

(standard deviation); range] 

9.568 (7.725); 0.000-47.540 

GISD: German Index of Socioeconomic Deprivation; LoCD: level of care dependency  

 

3.2.2.2 Results of base case analyses 

Analysis of inequality and horizontal inequity  

Figure 10 to Figure 13 display concentration curves (bold lines) for the outcome variables 

utilisation of homecare (Figure 10 to Figure 12) and eligibility (Figure 13). The y-axes 

show the cumulative portion (from 0 to 1) of an outcome variable against the cumulative 

portion of municipalities associations (from 0 to 1), ranked by a non-need variable from 

its lowest to highest value (x-axes). In case of Figure 10, for instance, the cumulative 

portion of homecare utilisation rates of municipalities associations (y-axis) is plotted 

against the cumulative portion of municipalities associations, ranked by their GISD from 

lowest to highest value (x-axis). The concentration curves lie on the respective diagonals 

(equality lines), which indicates an equal distribution of homecare utilisation and eligi-

bility among municipalities associations. Only when ranked by the density of outpatient 

care services (Figure 11), utilisation of homecare seems to be distributed slightly unequal 

in favour of municipalities associations with fewer outpatient cares services per 100,000 

inhabitants as the concentration curve slightly runs above the equality line. The vertical 

course of the concentration curve displayed on the left side of Figure 11 results from sev-

eral association municipalities not having any outpatient care services at all. Therefore, 

this part of the concentration curve is not considered in the appraisal of inequality. 
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GISD: German Index of Socioeconomic Deprivation 

Figure 10: Concentration curve for cumulative portion of homecare utilisation among 

municipalities associations ranked by GISD (own figure) 
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Figure 11: Concentration curve for cumulative portion of homecare utilisation among 

municipalities associations ranked by density of outpatient care services (own figure) 
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Figure 12: Concentration curve for cumulative portion of homecare utilisation among 

municipalities associations ranked by number of inhabitants (own figure) 
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Figure 13: Concentration curve for cumulative portion of eligibility for homecare 

among municipalities associations ranked by number of inhabitants (own figure) 

 

The results for the concentration index and the horizontal inequity index (Table 9) are in 

line with the concentration curves: they do not show any concentration of neither 

homecare eligibility nor utilisation except for a slight concentration of utilisation in fa-

vour of regions with lower density of outpatient care services. 

Table 9: Concentration index and horizontal equity index for GISD, number of inhabit-

ants, and outpatient care service density (n = 455) (own table) 

Analysis Concentration index 

(outcome) 

Concentration index 

(need-predicted out-

come) 

Horizontal inequity 

index (outcome) 

Homecare utilisation    

GISD -0.010 

[-0.102;0.086] 

0.056 

[-0.034;0.148] 

-0.066 

[-0.192;0.062] 

number of inhabitants in place 

of living 

-0.040 

[-0.124;0.056] 

-0.0480 

[-0.140;0.038] 

0.013 

[-0.110;0.144] 

number of outpatient care ser-

vices per 100,000 inhabitants 

in place of living 

-0.120 

[-0.217;-0.023] 

 

0.057 

[-0.041;0.157] 

 

-0.177 

[-0.328;-0.036] 
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Homecare eligibility    

GISD -0.011 

[-0.101;0.084] 

0.047 

[-0.051;0.136] 

-0.058 

[-0.186;0.074] 

In brackets: 95 % confidence intervals, computed by bootstrapping using 1,000 replications. 
 

GISD: German Index of Socioeconomic Deprivation 

 

Factors associated with homecare utilisation and eligibility (multilevel analyses) 

Table 10 shows the results of the multilevel regression analysis of the utilisation of 

homecare. In community dwelling PwD, the likelihood of utilising homecare was higher, 

when they had a comorbidity and were of higher age (OR=1.050). The strongest predictor 

for the utilisation of homecare among proxy measures of need were comorbidities with 

the highest CCI category ‘severe’, being associated with a 1.681 times higher likelihood 

of utilizing homecare compared to no comorbidity. Among the individual factors indicat-

ing inequity, a higher likelihood of homecare utilisation for female PwD (OR = 1.098) 

and PwD with a non-German citizenship (OR=1.271) were found. Interclass correlation 

was very low and indicated that only 0.1 % of the chance to utilise homecare was ex-

plained by between-region differences. This is in line with almost none associations be-

tween non-need factors measured on the level of municipalities associations. PwD living 

in a region with a higher outpatient care services density had a slightly lower likelihood 

to utilise homecare (OR = 0.994). 

Table 10: Multilevel logistic regression analysis of the utilisation of homecare among 

PwD living in community setting (own table) 

 OR p 95 % CI 

Factors associated with LTC need    

CCI (reference: no comorbidity)a    

mild 1.124 0.000 [1.074;1.176] 

moderate  1.357 0.000 [1.291;1.426] 

severe 1.689 0.000 [1.689;1.603] 

agea 1.050 0.000 [1.047;1.053] 

Non-need factors    

sex (reference: male)a 1.103 0.000 [1.062;1.145] 

citizenship (reference: German)a 1.265 0.000 [1.167;1.371] 

GISD in place of livingb 0.962 0.364 [0.883;1.047] 

number of inhabitants in place of livingb 0.999 0.017 [0.999;1.000] 

number of outpatient care services per 100,000 

inhabitants in place of living 

0.994 0.008 [0.990;0.998] 
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ICC 0.001   

N 55,296   

ameasured on individual level (level 1 variable) 
bmeasured on level of municipalities associations (level 2 variable) 
 

CCI: Charlson Comorbidity Index; CI: confidence interval; GISD: German Index of Socioeconomic Dep-

rivation; ICC: Intraclass Correlation Coefficient; LTC: long-term care; OR: odds ratio; PwD: persons with 

dementia 

 

Results of the multilevel model using eligibility for homecare as outcome variable is pre-

sented in Table 11. Interclass correlation was slightly higher (ICC = 0.002) compared to 

the utilisation model but still very low. The associations between the independent varia-

bles to the outcome variable were largely similar to the first model. Only the magnitude 

of effects was slightly higher than in the first model for almost all independent level 1 

variables but non-German citizenship which did not show statistically significant results. 

Table 11: Multilevel logistic regression analysis of eligibility for homecare among PwD 

living in community setting (own table) 

 OR p 95 % CI 

Factors associated with LTC need    

CCI (reference: no comorbidity)a    

mild 1.159 0.000 [1.107;1.213] 

moderate  1.473 0.000 [1.399;1.552] 

severe 1.866 0.000 [1.766;1.973] 

agea 1.087 0.000 [1.084;1.091] 

Factors indicating inequity    

sex (reference: male)a 1.279 0.000 [1.231;1.329] 

citizenship (reference: German)a 1.023 0.535 [0.942;1.109] 

GISD in place of livingb 0.995 0.319 [0.871;1.046] 

ICC 

N 

0.002 

55,296 

  

ameasured on individual level (level 1 variable) 
bmeasured on level of municipalities associations (level 2 variable) 
 

CCI: Charlson Comorbidity Index; CI: confidence interval; GISD: German Index of Socioeconomic Dep-

rivation; ICC: Intraclass Correlation Coefficient; LoCD: level of care dependency; LTC: long-term care; 

OR: odds ratio; PwD: persons with dementia 

 

3.2.2.3 Results of sensitivity analyses 

SES instead of GISD 

The calculation of the mean SES for a municipalities association required that at least 30 

persons from the respective region participated in the Microcensus. This condition was 
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fulfilled by 428 out of 455 earlier identified municipalities associations for the base case 

analyses (section 3.2.2.1). The mean SES range between 8.9 and 14.9 in municipalities 

associations as well as its distribution over terciles is displayed in Table 12. 

Table 12: SES mean and terciles over municipalities associations in Baden-Wuerttemberg 

in 2013, using Microcensus data (own table) 

 Municipalities associations 

(N = 428) 

SES [mean over municipalities associations  

(standard deviation); range] 

11.5 (0.99); 8.9-14.9 

SES mean terciles (ranges) 

1st tercile  

2nd tercile  

3rd tercile 

 

8.9-11.1 

11.2-11.8 

11.9-14.9 

SES: socioeconomic status  

 

The following two figures show concentration curves using mean SES in municipalities 

associations against the utilisation of homecare (Figure 14) and against eligibility for 

homecare operationalised over the rate of PwD with an assigned LoCD (Figure 15). The 

use of mean SES instead of GISD for the construction of concentration curves shows a 

slight difference for the utilisation of homecare as outcome variable (Figure 14). Here, 

the concentration curve slightly runs above the equality line indicating that the utilisation 

of homecare is distributed slightly unequal in favour of municipalities associations with 

a lower mean SES. Eligibility for homecare seems to be distributed equally among mu-

nicipalities associations either ranked by mean SES (Figure 15) or GISD. 
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SES: socioeconomic status 

Figure 14: Concentration curve for cumulative portion of homecare utilisation among 

municipalities associations ranked by SES (own figure) 

 

 
SES: socioeconomic status 

Figure 15: Concentration curve for cumulative portion of level of eligibility of 

homecare among municipalities associations ranked by SES (own figure) 
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GISD was also replaced by mean SES as a non-need factor in the multilevel logistic re-

gression analyses with utilisation of homecare (Table 13) and homecare eligibility (Ta-

ble 14) as outcome variables. The results point to a similar direction as the concentration 

curves: While the homecare eligibility model shows similar associations for need and 

non-need factors, the homecare utilisation model (Table 14) results in a statistically sig-

nificant association for SES (p < 0.05) with a higher mean SES value of a PwD’s munic-

ipality association, i.e. place of living being associated with a slightly lower likelihood of 

utilising homecare (OR = 0.962). 

Table 13: Multilevel logistic regression analysis of the utilisation of homecare among 

PwD living in community setting, using SES instead of GISD (own table) 

 OR p 95 % CI 

Factors associated with LTC need    

CCI (reference: no comorbidity)a    

mild 1.123 0.000 [1.073;1.175] 

moderate  1.354 0.000 [1.287;1.423] 

severe 1.681 0.000 [1.595;1.772]  

agea 1.050 0.000 [1.047;1.053] 

Non-need factors    

sex (reference: male)a 1.098 0.000 [1.057;1.140] 

citizenship (reference: German)a 1.271 0.000 [1.172;1.379] 

SES mean value in place of livingb 0.962 0.031 [0.930;0.997] 

number of inhabitants in place of livingb 0.999 0.068 [0.999;1.000] 

number of outpatient care services per 100,000 

inhabitants in place of living 

0.994 0.014 [0.990;0.999] 

ICC 0.001 0.000  

N 54,308   

ameasured on individual level (level 1 variable) 
bmeasured on level of municipalities associations (level 2 variable) 
 

CCI: Charlson Comorbidity Index; CI: confidence interval; GISD: German Index of Socioeconomic Dep-

rivation; ICC: Intraclass Correlation Coefficient; LTC: long-term care; OR: odds ratio; PwD: persons with 

dementia; SES: socioeconomic status 
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Table 14: Multilevel logistic regression analysis of eligibility for homecare among PwD 

living in community setting, using SES instead of GISD (own table) 

 OR p 95 % CI 

Factors associated with LTC need    

CCI (reference: no comorbidity)a    

mild 1.160 0.000 [1.107;1.125] 

moderate  1.469 0.000 [1.394;1.548] 

severe 1.863 0.000 [1.762;1.971] 

agea 1.087 0.000 [1.084;1.090] 

Factors indicating inequity    

sex (reference: male)a 1.279 0.000 [1.084;1.090] 

citizenship (reference: German)a 1.025 0.556 [0.944;1.113] 

SES mean value in place of livingb 0.986 0.466 [0.949;1.024] 

ICC 

N 

0.002 

54,308 

0.000  

ameasured on individual level (level 1 variable) 
bmeasured on level of municipalities associations (level 2 variable) 
 

CCI: Charlson Comorbidity Index; CI: confidence interval; GISD: German Index of Socioeconomic Dep-

rivation; ICC: Intraclass Correlation Coefficient; LoCD: level of care dependency; LTC: long-term care; 

OR: odds ratio; PwD: persons with dementia; SES: socioeconomic status 

 

Excluding large municipalities associations from multilevel logistic regression anal-

yses 

In total 10 municipalities associations were identified as large (more than 100,000 inhab-

itants) and therefore were excluded from the multilevel logistic regression analyses for 

homecare utilisation (Table 15) and homecare eligibility (Table 16) as outcome variables. 

The exclusion of large municipalities associations did not show any significant differ-

ences compared to the base case analyses. 

Table 15: Multilevel logistic regression analysis of the utilisation of homecare among 

PwD living in community setting, municipalities associations with > 100,000 inhabitants 

excluded (own table) 

 OR p 95 % CI 

Factors associated with LTC need    

CCI (reference: no comorbidity)a    

mild 1.130 0.000 [1.075;1.187] 

moderate  1.356 0.000 [1.284;1.431] 

severe 1.657 0.000 [1.565;1.755] 

agea 1.051 0.000 [1.048;1.055] 
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 OR p 95 % CI 

Non-need factors    

sex (reference: male)a 1.111 0.000 [1.067;1.157] 

citizenship (reference: German)a 1.218 0.000 [1.106;1.342] 

GISD in place of livingb 0.954 0.300 [0.872;1.043] 

number of inhabitants in place of livingb 0.999 0.254 [0.997;1.001] 

number of outpatient care services per 100,000 

inhabitants in place of living 

0.994 0.009 [0.990;0.999] 

ICC 0.001 0.000  

N 46,230   

ameasured on individual level (level 1 variable) 
bmeasured on level of municipalities associations (level 2 variable) 
 

CCI: Charlson Comorbidity Index; CI: confidence interval; GISD: German Index of Socioeconomic Dep-

rivation; ICC: Intraclass Correlation Coefficient; LTC: long-term care; OR: odds ratio; PwD: persons with 

dementia 

 

Table 16: Multilevel logistic regression analysis of homecare eligibility among PwD liv-

ing in community setting, municipalities associations with > 100,000 inhabitants ex-

cluded (own table) 

 OR p 95 % CI 

Factors associated with LTC need    

CCI (reference: no comorbidity)a    

mild 1,167 0,000 [1,109;1,228] 

moderate  1,456 0,000 [1,376;1,541] 

severe 1,831 0,000 [1,723;1,946] 

agea 1,090 0,000 [1,086;1,093] 

Factors indicating inequity    

sex (reference: male)a 1,289 0,000 [1,236;1,344] 

citizenship (reference: German)a 1,008 0,869 [0,914;1,112] 

GISD in place of livingb 0,949 0,293 [0,862;1,046] 

ICC 

N 

0.002 

46,230 

  

ameasured on individual level (level 1 variable) 
bmeasured on level of municipalities associations (level 2 variable) 
 

CCI: Charlson Comorbidity Index; CI: confidence interval; GISD: German Index of Socioeconomic Dep-

rivation; ICC: Intraclass Correlation Coefficient; LoCD: level of care dependency; LTC: long-term care; 

OR: odds ratio; PwD: persons with dementia 
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3.3 Study 3: Exploratory study on data use in a hypothetical scenario for policy-

making in long-term care for persons with dementia 

A total of 46 individuals participated in the study, with students comprising 85 % and 

professionals making up the remaining 15 % (Table 17). While the intended number of 

student participants was achieved, the distribution between starting students (circa 20 %) 

and advanced students (65 %) deviated from the planned balance. Recruiting profession-

als proved challenging due to the intervention and data collection burden, resulting in a 

response rate of 22 %. Additionally, the professionals willing to participate were already 

affiliated with the same campus and were acquainted with parts of the study team. All 

participants contributed data through the questionnaire, eye-tracking, and the interview. 

The findings indicate that all participants possessed some practical experience in 

healthcare provision. Moreover, the majority demonstrated comprehension of the infor-

mation presented in two of the graphs featured in the report. However, risk numeracy was 

limited, as only a small number of participants provided correct answers to all 4 items. 

Regarding the decision task on the allocation of additional funds for LTC, more than two-

thirds of participants opted for 'more nursing home capacity,' while the other 2 options 

garnered similar levels of support (Wronski et al. 2021b). 

Table 17: Study population / individual characteristics (Wronski et al. 2021b) 

N = 46 n Mean / % SD* 

sex (% female) 37 80.4 
 

age (mean)  25.74 5.42 

field (%)  
  

 medicine 27 58.7 
 

 health sciences (graduate & undergraduate) 16 34.8 
 

 other 3 6.5 
 

level of expertise (%)  
  

 starting 9 19.6 
 

 advanced 30 65.2 
 

 professional 7 15.2 
 

tolerance of ambiguity (range between 1 and 6)  3.53 0.68 

risk numeracy (range between 0 and 1)  0.59 0.36 

decision (How to spend additional funds for long-term care in community?)    

 option A: support for informal carers 6 13.0  

 option B: ambulant nursing capacity 9 19.6  

 option C: nursing home capacity 31 67.4  

SD: standard deviation 
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The visual examination of gaze plots revealed minimal instances of white space fixations, 

predominantly occurring on the blank right side of the report picture during scrolling. 

This observation suggests that participants did not lose focus on the task at hand and were 

not engaging in 'daydreaming' (Wronski et al. 2021b). 

3.3.1 Heatmaps  

Figure 16 visually presents heatmaps for 11 randomly selected participants, offering an 

illustrative representation of the varying visual attention given to different sections of the 

report. Upon initial inspection, the heatmaps indicate disparities in attention both across 

report sections and among participants. For instance, heatmap 2 suggests that the methods 

and results sections received less attention compared to the introduction and conclusion 

parts, while heatmap 11 indicates a relatively even appreciation of all report sections. 

Nearly all heatmaps highlight a predominant focus on the second part of the introduction, 

whereas the 3rd figure located towards the end of the results section garnered limited 

visual attention (Wronski et al. 2021b). 

 
Average fixation duration in seconds over the 11 participants whose heatmaps are displayed above: red: 

0.31 - more / yellow: 0.30 - 0.24 / green 0.23-less. 

Figure 16: Heatmaps of 11 participants (columns) after reading the data report (rows), 

scaled by fixation duration (in seconds) (Wronski et al. 2021b) 
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The heatmaps of all 46 participants are provided in Figure 19 (Appendix) 

3.3.2 Quantitative appraisal of report sections 

Table 18 provides a descriptive comparison of measures derived from eye-tracking data 

and responses from the questionnaire, specifically focussing on perceived understanda-

bility and helpfulness for decision. The information is organised by report sections and 

the 3 figures presented in the results section (Wronski et al. 2021b). 

Table 18: Feedback on report sections, all measures in mean values with [standard devi-

ation], N = 46, source: (Wronski et al. 2021b) 

Report  

section 

and lengtha 

(in %)  

Eye tracking Questionnaire 

Time 

spent  

(in 

minutes) 

Average 

fixation  

duration  

(in ms) 

Pupil 

diameter 

(in mm) 

Pupil 

dilation 

(in mm) 

Pupillary  

response 

(in mm) 

Under-

standable 

(1 to 10) 

Helpful 

for 

decision 

(1 to 10) 

Introduction 

18.8 

2.9 

[1.4] 

433 

[527] 

2.71 

[0.29] 

0.016 

[0.007] 

0.033 

[0.013] 

9.0 

[1.0] 

6.2 

[2.5] 

Methods 

32.4 

3.7 

[2.5] 

380 

[452] 

2.70 

[0.28] 

0.017 

[0.007] 

0.034 

[0.015] 

7.0 

[1.9] 

4.6 

[2.1] 

Results 

37.2 

4.9 

[2.3] 

430 

[338] 

2.70 

[0.29] 

0.017 

[0.007] 

0.034 

[0.014] 

8.1 

[1.5] 

7.6 

[1.6] 

Figure 1 

2.0 

0.4 

[0.2] 

600 

[875] 

2.72 

[0.27] 

0.017 

[0.007] 

0.034 

[0.014] 

8.2 

[1.8] 

6.7 

[2.5] 

Figure 2 

2.0 

0.3 

[0.1] 

447 

[434] 

2.70 

[0.32] 

0.018 

[0.009] 

0.036 

[0.019] 

8.0 

[2.0] 

7.4 

[2.3] 

Figure 3 

1.2 

0.1 

[0.0] 

402 

[559] 

2.67 

[0.24] 

0.020 

[0.009] 

0.038 

[0.017] 

8.3 

[1.6] 

6.4 

[2.8] 

Discussion 

11.6 

1.9 

[0.8] 

589 

[941] 

2.69 

[0.31] 

0.018 

[0.008] 

0.035 

[0.015] 

7.8 

[1.2] 

6.4 

[2.3] 

a. Length of report sections is approximated by percentage of words from sum of words over all report sections 

(n=4,042). For figures 1 to 3 words in the labelling of the axes and in captions were counted, each graph was 

counted as one word. 

 

The average time participants dedicated to reading the report was 13.9 minutes, with a 

standard deviation of 4.9 minutes. The majority of participants was spending less minutes 

than the pre-set maximum reading time limit of 20 minutes while 4 reached this maxi-

mum. The time spent on each report section roughly corresponded to the length of the 

respective sections, resulting in similar durations for all sections. Variability among par-

ticipants in time spent exhibited discrepancies between report sections, notably with a 

higher standard deviation in the method section compared to the other sections. Partici-

pants allocated more time to report figures with higher data density (figure 1) than to 
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figures with lower density (figure 3). This pattern was similarly reflected in the average 

fixation duration. Across report sections, the methods section recorded the lowest average 

fixation duration, while the discussion and conclusion section registered the highest. Pu-

pillometric measures displayed minimal variation among report sections, suggesting no 

difference in cognitive load. Participants perceived all report sections as understandable, 

with the methods part receiving the lowest rating (7.0), while the introduction part was 

deemed the most understandable (9.0). Regarding helpfulness for decision-making, the 

methods section was perceived as relatively less helpful (4.6), while the results section 

garnered the highest perceived helpfulness rating (7.6) (Wronski et al. 2021b). 

Examining the correlations between measures (Figure 17), there was a notable lack of 

correlation between measures across the two data sources, questionnaire and eye-track-

ing. However, some exceptions were identified. In the introduction section, moderate 

positive correlations were observed for reported helpfulness. Participants perceived the 

introduction as more helpful when they spent more time reading it (r = 0.34) and when 

pupil dilation (r = 0.26) and pupil response (r = 0.27) showed higher values. Additionally, 

the perceived helpfulness of the introduction section was positively associated with its 

perceived understandability (r = 0.30). Across different sections of the report, the corre-

lation patterns between measures appeared largely similar. The strongest correlations 

(r = 0.44 and higher) were found between the 3 pupillometric measures, all indicative of 

cognitive load. Another consistent pattern across most report sections (introduction, 

methods, discussion, and conclusion) was observed between eye-tracking measures, spe-

cifically average fixation duration and time spent. The more time participants spent with 

these report sections, the more information they processed. Two additional correlations 

were identified for specific report sections involving pupil diameter and other non-pupil-

lometric eye-tracking measures. A smaller pupil diameter was associated with more time 

spent on the methods section (r = -0.29). Conversely, for the discussion and conclusion 

sections, participants exhibited a larger pupil diameter with a longer fixation duration 

(r = 0.25), indicating increased information processing (Wronski et al. 2021b). 
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Questionnaire based measures: understandable, helpful for decision. Eye tracking measures: time spent, 

pupil diameter, pupil dilation, pupillary response. Coloured figures: p < 0.10. 

Figure 17: Pearson correlations between questionnaire and eye tracking based measures 

appreciating report sections (Wronski et al. 2021b) 

 

3.3.3 Qualitative analysis 

The average duration of the interviews was 17 minutes, with the shortest interview lasting 

7 minutes and the longest lasting 31 minutes. Through qualitative content analysis, 29 

distinct reasons were identified as explanations for why participants allocated more or 

less attention to a report section during the reading and decision task. These reasons were 

categorised into 4 themes: type of information use, perceived understandability, decision-

making, and expectations towards report sections. Table 19 provides a summary of these 
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themes and the identified reasons within each theme. While some categories relate to all 

4 report sections, certain themes are specific to individual report sections, and others per-

tain to more than one or all report sections. Additionally, Table 19 indicates the direction 

of attention towards a report section, clarifying whether a theme was associated with an 

increase or decrease in attention to a specific section (Wronski et al. 2021b). 
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Table 19: Reasons for report section attention identified by qualitative content analysis (Wronski et al. 2021b) 

Category Theme (report section theme relates to)a, b Description of category Illustrative quote per category 

T
y

p
e 

o
f 

in
fo

r-

m
a

ti
o

n
 u

se
 

+ establish comprehension (3, 4) 

+ facilitates reflective thinking (1, 3, 4) 

+ form an opinion based on given information (3, 4) 

+ learn about authors' view (4) 

+ personal relation to topic (3) 

+ previously made choice was confirmed (2, 3, 4) 

± credibility of text part is important (2) 

± get overview (1, 3, 4) 

• themes describe participants’ pur-

poses of information use and mostly 

relate to importance of a report sec-

tion for decision task 

• category addressed by most partici-

pants 

“[…] I looked through the conclusion to see 

whether I did not miss anything, any important in-

formation I did not read, yet.”  

(participant 20, advanced student) 

P
er

ce
iv

ed
 u

n
d

er
-

st
a

n
d

a
b

il
it

y
 

+ text part was short (4) 

+ written understandably (4) 

+ figures enhance comprehension of contents (3) 

± figures not understandable (3) 

± figures quickly understandable (3) 

± no link between information and decision (1, 2, 3) 

- more information provided then needed (2) 

- too little previous knowledge for understanding the infor-

mation (2) 

• themes reflect understandability of 

report sections in connection with 

more or less attention to a report sec-

tion 

• category addressed by some partici-

pants 

 

“A graphic provides a nice overview and oneself 

can, you can see what the development is and so 

on, you do not need to look at the corresponding 

text, this saves time when one is under time pres-

sure […].” (participant 10, advanced student) 

D
ec

is
io

n
 

+ figures generally important (3) 

+ information helpful for weighing up options (3) 

+ text part contains important information (3) 

+ text part relevant (1, 2, 3) 

± information less important under time pressure (1-4) 

± text more important than figures (3) 

± text part not relevant (1, 2) 

- already decided before reading (3, 4) 

• themes relate to decision-making 

process 

• category addressed by most partici-

pants 

“I knew, I only have 20 minutes, and whether this is 

routine data or data from a primary data collection 

is not so important for me, for such a spontaneous 

decision, this may not be a perfect answer, but in 

that situation it was not so important for me and 

therefore I did not read it so much.”  

(participant 27, advanced student) 

E
x

p
ec

ta
ti

o
n

s 

to
w

a
rd

s 
re

p
o

rt
 

se
ct

io
n

s 

+ desired information was given (1, 4) 

± other information desired (2-4) 

- expected information (3, 4) 

- information already known from previous knowledge (1, 

2, 3) 

- information already known from report (3, 4) 

• themes relate to participants’ expec-

tations and anticipations towards in-

formation given in report sections 

• category addressed by some partici-

pants 

“Well, actually I was looking for information on ef-

fectivity of measures and I did not find it. There-

fore, I thought ‘okay I will glance at the graphics, 

wanted to scroll down to the information I actually 

was looking for, which so to say, never came.” 

(participant 42, professional) 

a. Report sections are indicated by their numbering: 1. Introduction, 2. Methods, 3. Results, 4. Discussion & conclusion 

b. Reason / theme was reported to either result in more (+) or less (-) attention to report section or some participants reported a reason / theme to result in more and others to less attention (+-) 
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3.3.3.1 Type of information use 

The majority of participants articulated their actions or intentions regarding the infor-

mation acquired from specific report sections, delineating how they utilised the infor-

mation. These rationales were largely linked to the significance of a report section for the 

decision task, encompassing aspects such as forming an opinion or obtaining an overview. 

Some participants specifically noted the use of the methods section to evaluate the credi-

bility of other parts of the report. Interestingly, this particular reason was cited by partic-

ipants who both allocated more attention to the methods section and those who allocated 

less attention to it (Wronski et al. 2021b). 

3.3.3.2 Perceived understandability 

When participants elucidated the reasons for allocating more attention to a specific report 

section compared to others, some also deliberated on the perceived understandability of 

those sections. This rationale was invoked to elucidate both the decision to devote more 

and less attention to a particular report section. Participants who indicated that the figures 

in the results section augmented their comprehension of the section's content mentioned 

that they allocated more attention to these figures, especially when they could not directly 

link them to the decision task. Acknowledging the time constraints for reading, some 

participants valued the fact that the figures in the results section provided a wealth of 

information in a succinct and clearly presented manner, facilitating rapid comprehension. 

Consequently, less time was spent on reading the text of the results section, with more 

attention directed towards the figures (Wronski et al. 2021b). 

3.3.3.3 Decision 

The reasons cited by most participants for paying attention to a particular report section 

were directly tied to the decision-making process. Across participants, each reason was 

associated with either allocating more or less attention to a section. Participants who em-

phasised the general importance of figures, perceived the provided information as valua-

ble for assessing options, or felt that a report section contained crucial information tended 

to allocate more attention, particularly to the results section. Perceived relevance for de-

cision-making was another common reason for allocating more attention and applied to 

all report sections except the methods section. Conversely, some participants viewed the 

methods section as irrelevant to decision-making and consequently allocated less atten-

tion to it (Wronski et al. 2021b). 
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3.3.3.4 Expectations towards report sections 

Another category of reasons mentioned by participants for paying attention to a report 

section, was identified as expectations towards that report section. Participants expressed 

that they anticipated the information provided in a specific text part or felt that the scanned 

information was already known to them, either due to prior knowledge before reading the 

report or information obtained in an earlier processed part of the report. Participants who 

articulated these self-observations also mentioned allocating less attention to report sec-

tions from which they did not expect to gather new information. These expectations were 

primarily associated with the results and discussion and conclusion sections (Wronski et 

al. 2021b). 

Beyond the information presented in the report, participants mentioned other factors in-

fluencing their decision-making. Qualitative content analysis identified 3 types of cate-

gories and 12 sub-categories, as shown in Table 20. Participants mentioned the sub-cate-

gory relationship/domestic environment most frequently, cited by 31 participants. In this 

category, participants reflected on the impact of homecare on the relationship between 

individuals in need of care and their caregiving dependents, as well as the broader conse-

quences of a domestic environment. Participants reflected on situations where they ob-

served instances where caregiving dependents were overwhelmed with providing infor-

mal care, while individuals in need of care felt supported and strengthened by their de-

pendents. The 2nd most common sub-category was preference or attitude, as participants 

described considering their personal preferences or attitudes in making their decision. 

Additionally, many participants mentioned that their private environment and experience 

played a significant role in their decision-making. The most prevalent perspective in-

cluded in participants' decision-making was at the societal level, encompassing thoughts 

about the opportunity costs for society that may result from informal care (Option A) 

(Wronski et al. 2021b). 

Table 20: Aspects included in decision-making other than report identified by qualitative 

content analysis (Wronski et al. 2021b) 

Source 

Categories under this heading re-

fer to other sources besides the 

data report which participants 

mentioned to have included in 

their decision-making 

Perspective taken 

These categories describe the per-

spective, from which participants 

reported aspects included in their 

decision-making 

Content of aspect 

These categories summarise the 

content of other aspects which 

participants reported to have in-

cluded in their decision-making 

Preference or attitude Society Professionalism 
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(e.g. general preference of home 

care) 

(e.g. thoughts about opportunity 

costs for society which may result 

from informal care) 

(e.g. quality of professional care 

is higher than informal care) 

Education 

(e.g. knowledge aquired at univer-

sity) 

Nursing staff 

(e.g. thoughts about working con-

ditions of nursing staff) 

Capacity 

(e.g. nursing homes are full) 

Experience 

• in job environment 

(e.g. in nursing home) 

• in private environment 

(e.g. from dependents) 

Concerned persons  

(in need of care and dependents) 

(e.g. will of persons in need of 

care should be considered) 

Relationship / domestic environ-

ment 

• benefits 

(e.g. dependents give support 

and strength to person in need 

of care) 

• burdens 

(e.g. dependents are overbur-

dened with informal care) 

Other 

(e.g. information obtained from 

the media) 

Oneself 

(e.g. how one wants to act oneself 

in the future) 

Reservations about nursing home 

(e.g. persons in need of care re-

ceive insufficient care) 
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4 Discussion 

In this section the results of the present study are discussed. In order to answer the re-

search questions results will be embedded in the current state of research. Furthermore, 

the methodological approach across and within the 3 presented studies is reflected. 

Knowledge gained from this study as well as its limitations are discussed and conclusions 

are derived in the end of this section. 

The present study explored the potential of data use for equitable policymaking in LTC 

for persons living with dementia in Baden-Wuerttemberg. In the study process, 3 aspects 

are in focus: data need from a policymaker perspective, data production by analysing need 

and equity, and data use with a focus on information uptake and using it for decision 

making. Accordingly, these 3 aspects will be thematised in the discussion. 

Those parts of the sections 4.1.4 and 4.2 which refer to study 3 can be found in (Wronski 

et al. 2021b). 

4.1 Discussion of results 

The discussion of results is structured along the 3 aspects of data need, data production, 

and data use. Data need is discussed in section 4.1.1 and focusses on indicators related to 

dementia and data-related possibilities and limitations of available secondary data. The 

aspect of data production is discussed by focussing the results on analysing long-term 

care for persons living with dementia (section 4.1.2) and equity in long-term care (sec-

tion 4.1.3). Data use is discussed in section 4.1.4 by focussing the individual uptake of 

information on dementia and LTC in decision making. The section also reflects on the 

use of identified dementia and LTC indicators in the context of the Model Project Cross-

Sectoral Healthcare where the survey on indicator selection was embedded in. Opera-

tionalised indicators were used in the development of a cross-sectoral and needs-based 

healthcare concept in a model region in subproject 2. 

4.1.1 Data need 

Health system stakeholders in Baden-Wuerttemberg identified in total 14 indicators re-

lated to dementia and/or LTC for regional needs-based LTC policymaking. Additionally, 

20 indicators of non-medical determinants of health were identified. Nevertheless, not all 

framework dimensions were covered by indicators, i.e. the dimension of health system 

performance. Already during the search of indicators, in this dimension none were found. 
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One reason could be that there were not sufficient indicators established in Germany dur-

ing the time of the study (2017), even though regular quality assessments are part of the 

LTC-system (section 1.3.2). The so called “Pflegenoten”, which were introduced in 2009 

to publicly report the quality of LTC facilities, have been highly criticised and major 

conceptual limitations have been identified (Sunderkamp et al. 2014). “Pflegenoten” are 

an aggregated presentation of the results from regular quality assessments using German 

school grades, and were conducted on a small sample of care recipients in nursing homes 

and outpatient facilities. Since January 2023, in inpatient LTC facilities, this quality re-

porting system has mainly been replaced by a set of 15 quality indicators (e.g. on pressure 

ulcer formation). These indicators are generally measured for all care recipients in a fa-

cility and have a focus on outcome quality. Among these indicators, there are at least 2 

which are only measured within persons with cognitive impairment and therefore relate 

more to PwD. These indicators are the use of straps to secure persons to the wheelchair 

or bed and the use of bed side panels. The use of straps and bed side panels is controver-

sially discussed as it restricts the independence of those affected and may cause mental 

and emotional stress for them. Therefore, use of straps and bed side panels among persons 

in need of care, who are regarded as unable to decide for themselves, is focussed in quality 

assessments and should be as low as possible (GKV-Spitzenverband et al. 2023a; GKV-

Spitzenverband et al. 2023b). In outpatient LTC the introduction of new quality indicators 

is being prepared to replace the “Pflegenoten” accordingly. 

Apart from the dimension of health system performance, no dementia-specific indicators 

in the dimension of healthcare provision were found which would describe features of 

professionals, facilities, or technologies addressing dementia-specific aspects of LTC. 

Language skills are one example of these aspects. In 2021, circa 1.4 million people were 

living in Baden-Wuerttemberg (Statistisches Landesamt Baden-Württemberg 2022), who 

migrated from another country. This means for LTC that there will be a significant num-

ber of persons in need of care, whose native language is not German. In the study sample 

of PwD aged 65 years or older already 5.1 % (section 3.2.2.1) had another citizenship 

than German. This may become crucial when dementia progresses and PwD may revert 

to their native language in the course of their disease. Lacking language alternatives in 

LTC settings may reduce the well-being of those affected and was shown to increase the 

risk of agitation (Chejor et al. 2023; Cooper et al. 2018). Regularly collected comprehen-

sive data on such features of nursing facilities were not available for the year of 2013. 
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Available data proved to be sufficient for approximating LTC need in PwD on a small 

area level, such as administrative districts (section 3.2.1) and could be assessed on a reg-

ular basis for needs-based policymaking. Administrative data have been regarded as suf-

ficient for dementia related public health as prevalence rates were comparable to those of 

other sources such as field studies like EuroCoDe, when extrapolated to the population in 

Baden-Wuerttemberg in terms of age and sex (Deutsche Alzheimer Gesellschaft 2019), 

or international meta-studies (Bacigalupo et al. 2018; Doblhammer et al. 2015). Also, 

regional equity analyses were generally possible with regularly available data (sec-

tion 3.2.2). 

Despite the cross-sectional perspective in this thesis, available data also allow for future 

projections of prevalence and utilisation rates. One of the main risk factors of dementia 

is an older age and age specific prevalence rates show an increase (section 3.2.1). Since 

claims data provides this information on a small area level, future projections of preva-

lence rates in administrative districts are possible. By using regional population projec-

tions provided by the Federal Statistical Office, the sole effect of local population age 

structure on prevalence can be modelled to give local health policymakers an idea of the 

future development of LTC need in their region. On the basis of prevalence and utilisation 

rates presented in this thesis for the year of 2013, an increase of absolute numbers was 

projected for 2023 in all administrative districts in Baden-Wuerttemberg taking into ac-

count life expectancy, birth rates, and migration (Ministerium für Soziales 2018). Espe-

cially medium-term projections should provide a good orientation of future need, since 

the population generations concerned were born already and have reached an age, where 

certain risk factors can only be influenced to a limited extent as dementia may manifests 

years before it reaches a pathological level. 

Nevertheless, both secondary data analyses showed significant limitations considering 

data use on a regular basis on a small area level. 

First, the differentiation between formal and informal LTC care utilised in the home set-

ting was not possible. Nonetheless, further analyses could provide further information on 

equity in this politically highly preferred care setting (as stated in the Social Code XI) as 

results from Spain suggest. Here, it was observed that in a disabled population formal 

care was more likely to be used by the better of and vice versa (Garcia-Gomez et al. 2015).  
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The main data source of the secondary data analyses was claims data from the AOK Ba-

den-Wuerttemberg, i.e. a single statutory health and LTC insurance. Although a signifi-

cant share of the population in Baden-Wuerttemberg was insured with the AOK in 2013 

(between 20 % and 55 % of the population in administrative districts (Ministerium für 

Soziales 2018)), the representativity of this data for the general population is not clear in 

some aspects. The AOK population consists of more persons with a low SES and fewer 

with a high compared to the other LTC insurances (both privately insured and the insured 

of other statutory health and LTC insurances) (Hoffmann and Koller 2017). A solution to 

this limitation could be data made available by the Health Data Lab at the Federal Institute 

for Drugs and Medical Devices comprising claims data from all statutory health and LTC 

insurances for research and health policy purposes. However, the Health Data Lab is still 

under construction and data may be first accessed by the end of 2024 (Federal Institute 

for Drugs and Medical Devices 2023). 

A limitation the Health Data Lab will not solve is the lack of socioeconomic data in ad-

ministrative claims data. As this information is essential for equity analyses, in this study 

socioeconomic data was approximated on regional level instead. However, this is another 

concept than SES on the individual level. Nevertheless, this data source harbours poten-

tial, especially through the linkage at person level of clinical data from electronic patient 

records. For example, it may be possible to obtain information on the stage of dementia 

that is missing from administrative data. 

4.1.2 Long-term care for persons living with dementia 

A quantitative assessment of LTC need among PwD was possible in terms of regional 

variation of prevalence and utilisation in different settings (home versus nursing home), 

LoCD, comorbidities, age, and sex (section 3.2.1). 

The prevalence of dementia as well as the utilisation of LTC (nursing home, in-cash ben-

efits to compensate for informal carers, outpatient care services, semi-outpatient care) 

varied across administrative districts, both in absolute terms and in relation to population 

size. Interestingly, the highest absolute LTC utilisation was not observed in the largest 

administrative district in terms of population size. As regional variation and its explana-

tory factors relate to equity aspects, LTC utilisation is discussed in section 4.1.3. 

The prevalence of dementia shows regional variation throughout Germany with highest 

rates in mostly East German administrative districts (Thyrian et al. 2020). Also in other 
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countries, such as Denmark, variation exists, even if prevalence rates are standardised by 

age and sex (2.5 % to 3.6 % in Denmark in 2015 throughout 5 regions) (Zakarias et al. 

2019). The exact reason for this variation is still unclear, but underdiagnosing is discussed 

as diagnostic rates are higher in field studies than administrative data (Zakarias et al. 

2019). 

LTC need in PwD was in this study mainly analysed in terms of quantity, such as utilisa-

tion rate of LTC and its setting in general, due to data availability. However, this approach 

does not capture all the LTC need special to PwD. Due to symptoms, such as reduced 

orientation, communication skills, or attention, LTC for PwD requires more time and 

comes with a higher burden for carers compared of persons without dementia (Georges 

et al. 2023). The management of behaviours such as agitation, aggression, and anxiety 

was identified as one of the most important needs in PwD in a systematic review (Cadieux 

et al. 2013). Non-pharmaceutical interventions such as listening to music may reduce ag-

itation (Hicks-Moore 2005; Sung et al. 2010). A psychosocial behaviour management 

programme to support care providers in identifying unmet needs and implementing ac-

cording action plans reduced challenging behaviour in home-dwelling PwD (Nakanishi 

et al. 2018). 

Comorbidities of PwD partly describe additional special LTC need of PwD and partly 

result from unmet care need. Common comorbidities reported in section 3.2.1 apply also 

to the general elderly population. When compared to this population, fluids and electro-

lyte disorders, insomnia, incontinence, pneumonia, fractures and injuries were observed 

more often in PwD (Bauer et al. 2014). 

4.1.3 Equity in long-term care 

In the present study, (horizontal) inequity in access to LTC services in community dwell-

ing PwD in Baden-Wuerttemberg aged at least 65 years was analysed by using claims 

data of the AOK and statistics on PwD’s place of living by linking this data on the level 

of municipalities associations (section 3.2.2). Concentration and horizontal inequity in-

dex analyses mostly did not identify inequitable distributions of homecare utilisation and 

eligibility among municipalities associations. Though, homecare utilisation was slightly 

concentrated in favour of regions with a lower density of outpatient care services, which 

was also illustrated by the concentration curves. Multilevel logistic regression analyses 

included individual level data additionally to regional characteristics. The latter were the 
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same non-need characteristics as used in concentration and horizontal inequity index 

analyses, pointing in the same direction. Homecare included LTC provision by informal 

and formal carers, a differentiation was not possible due to data availability. Among home 

dwelling persons eligible for LTC benefits according to Social Code XI in general, the 

majority (65 %) received care only by informal carers (Baden-Württemberg 2023). It 

should be further investigated whether utilisation of informal care is higher in regions 

with lower outpatient care service density.  

For individual characteristics of study participants logistic regression analyses showed 

higher likelihoods among female PwD to utilise homecare, while female PwD addition-

ally had a higher likelihood to be eligible for homecare, also when controlled for the need-

factors of comorbidity and age. This is in line with results from health inequity analyses 

of homecare utilisation and eligibility in the general Dutch population aged at least 65 

years (Tenand et al. 2020). There, having a partner was found to make a difference in 

homecare utilisation and eligibility: elderly women with a partner were found to use less 

homecare compared to men, while for men having a partner did not reduce the likelihood 

to be eligible for homecare (Tenand et al. 2020). 

PwD with non-German citizenship showed also higher likelihoods to utilise homecare 

compared to no benefits according to Social Code XI in the logistic regression analyses 

after controlled for need-factors. A possible reason could be underdiagnosing among this 

population. An analysis of data from AOK data in another West German region observed 

lower age and sex standardised administrative prevalence rates of dementia among in-

sured persons with non-German citizenship (Stock et al. 2018). Stock et al. discuss un-

derdiagnosing in this population as one of the possible reasons and point out that persons 

with non-German citizenship have less contact with health professionals who could help 

to recognise the presence of dementia (Stock et al. 2018). Also, results from Denmark 

show that diagnostical workups for dementia have been completed less often in ethnic 

minorities than in the general population (Nielsen et al. 2011). 

GISD neither lead to statistically significant results in the logistic regression analyses nor 

did concentration curves show any inequalities in the distribution of LTC utilisation and 

eligibility. In contrast to this, SES at the level of a person’s place of residence showed a 

slight concentration of LTC utilisation towards municipalities associations with a lower 

SES. The logistic regression analysis pointed in a similar direction with PwD living in a 
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municipality association with a higher SES having a lower likelihood to utilise homecare. 

Results from England point in a similar direction: Hu et al. found homecare utilisation to 

be distributed pro-poor based on a sample of the English Longitudinal Study of Ageing 

(ELSA) using equivalised income and wealth as socioeconomic non-need variables (Hu 

et al. 2022). While access to health care in England is universal, public support for LTC 

follows a means-test. 

4.1.4 Data use in decisions of policymaking in long-term care 

This study produced data on the epidemiology of dementia and LTC which has been used 

explicitly in 2 ways: First, it was used to inform local needs-based policymaking in the 

Model Project Cross Sectoral Healthcare and its model region in the south of Baden-

Wuerttemberg during meetings of local health system stakeholders who were developing 

a cross-sectoral healthcare concept for their region. Second, the data was used in a hypo-

thetical decision scenario to investigate its use by (future) health decision-makers in terms 

of reading (study 3). 

Study 3 describes the use of a quantitative data report by (future) decision-makers 

(Wronski et al. 2021b). Study participants were observed in a laboratory setting using 

innovative methods while they read the report and subsequently had to make a decision 

on the distribution of financial resources for LTC (Wronski et al. 2021b). It was found 

that the (future) decision-makers spent a similar amount of time reading the report sec-

tions (introduction, methods, results, discussion) and were highly focussed. Only when 

reading the methods section were the study participants less focussed. In addition, the 

time that the study participants spent on this part of the report showed the most variation 

(Wronski et al. 2021b). The observation that the methods section was read less intensively 

can be viewed critically insofar as the methods section contains information that enables 

an assessment of the quality and significance of the results (Wronski et al. 2021b). The 

question therefore arose whether reading behaviour would change if the methods section 

were presented in a different format. A further study investigated whether adding a sum-

marising textbox of the methods would attract more participants to read the methods sec-

tion and to pay more attention to it (Koetsenruijter et al. 2022). The results of 35 medical 

students were compared in a non-randomised study design, some of whom were presented 

with a version of the quantitative data report with a summary textbox and a control group 

with a report version without a summary textbox. However, the addition of the text box 



 

91 

 

did not result in the method section being read more attentively (Koetsenruijter et al. 

2022). 

Following the reading and decision-making task, interviews were conducted with the 

study participants (Wronski et al. 2021b). Qualitative content analysis revealed that the 

reasons for the level of attention paid to the report sections varied. Furthermore, it became 

clear that people also have other aspects and approaches in mind when making a decision 

that go beyond the information that can be found in a quantitative data report. For exam-

ple, an attempt was made to adopt the perspectives of different groups of people affected, 

to draw on their own prior knowledge and experience on the topic, or to think beyond 

other aspects that were less presented in the report, such as the subjective needs of people 

in need of care and their relatives (Wronski et al. 2021b). 

Identified indicators on dementia and long-term care that were collected at administrative 

district level (sections 3.1 and 3.2.1) were embedded in the Model Project Cross Sectoral 

Healthcare. This project which focussed on patient groups from 7 other indication areas 

in addition to PwD, as well as other areas of care in addition to LTC. Within this over-

arching model project, the results were part of Sub-Project 1. With regard to data for pol-

icymaking, data on the indicators was provided in Sub-Project 1 in a comprehensive final 

report, which is freely available on the website of the Baden-Wuerttemberg Ministry of 

Social Affairs, Health and Integration (Ministerium für Soziales 2018). Decision-makers 

in Baden-Wuerttemberg were informed about the model project in various ways, includ-

ing at a state health conference, at a press conference organised by the minister and by 

means of brochures which were sent to all health authorities in Baden-Wuerttemberg. In 

addition to the final report, the regionalised health data was also provided to the Ministry 

in the form of an Excel file, which was made available to interested parties on request to 

the Ministry. In fact, the Excel file was requested by individual health authorities. How-

ever, the pilot project did not provide for a scientific evaluation of the use of the data 

immediately after it was made available in 2018. As there were also no plans to update 

the indicators, which relate to data from 2013 with projections for the year 2023, it can 

be expected that the data is hardly or no longer requested and that an evaluation of re-

gional data use, for example by health authorities, no longer makes sense. The NHS Atlas 

of Variation in Healthcare in England, for example, is a different case. Since 2010, re-

gionalised healthcare data on expenditure and outcomes has regularly been made availa-
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ble to decision-makers in the healthcare system. In an email survey and subsequent inter-

views with 53 healthcare decision-makers, Schang et al. analysed the use of the NHS 

Atlas (Schang et al. 2014). Approximately half of the study participants stated that they 

did not use the atlas. Reasons included a lack of awareness of the atlas and a lack of staff 

capacity to use it. Furthermore, some non-users felt that the atlas was not applicable for 

local decisions. Users of the atlas stated that they used it to gain a better understanding of 

regional differences and as a visual aid when communicating with clinicians (Schang et 

al. 2014). In Baden-Wuerttemberg as well, it can be assumed that limited personnel ca-

pacities represent a constraint to the integration of regional health data in local policy-

making as health authorities in administrative districts are differently equipped in this 

respect. While some health authorities are able to carry out their own data analyses, other 

health authorities are reliant on existing services, such as the Gesundheitsatlas provided 

by the State Statistical Office. This service is mainly based on data from official statistics, 

but data on disease-specific need is scarce. For example, there is no regionalised infor-

mation on the prevalence of dementia or the use of LTC by PwD (Baden-Württemberg 

2022). 

In addition to the final report of the model project, some of the data from Sub-Project 1 

was integrated into Sub-Project 2. The aim of Sub-Project 2 was to develop a cross-sec-

toral care concept in the 3 administrative districts of the model region (Biberach, Ravens-

burg and Reutlingen) (Ministerium für Soziales 2018). The concept was developed pri-

marily in district-specific and disease-specific (including dementia) working groups con-

sisting of local healthcare stakeholders under the coordination of the respective health 

authority. In each working group (e.g. working group on dementia in the district of Reut-

lingen), a total of 3 meetings were held in which the current care situation was first ana-

lysed, followed by a target analysis. Finally, a target-actual comparison was carried out 

in which potential for improvement and cross sectoral healthcare problems were identi-

fied. As part of the working group meetings, the participants were presented with data 

(tables, figures and a location map with care services) on current morbidity, utilisation 

and their respective future development as well as current care services in their district 

by representatives of the respective health authorities. This served as a starting point for 

further deliberations in the working group on the question of whether the current care 
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services will continue to be sufficient in the future, whether the services should be ex-

panded or supplemented, and how the current healthcare services could be optimised to 

meet future healthcare need (Ministerium für Soziales 2018). 

4.2 Reflection on the methodological approach 

This section reflects on methodological and conceptual aspects related to the potential of 

data use along the 3 conducted studies. 

The survey that was used to identify indicators (study 1) was embedded in a broader set-

ting comprising 7 other diseases. Moreover, it aimed at identifying indicators not only in 

the sector of LTC but across all health sectors, from primary prevention and health pro-

motion to palliative care. This broad approach may have led to less focus when it comes 

to the identification of indicators specifically for dementia and LTC. 

Only a fraction of the study participants were experts who deal with LTC of PwD. How-

ever, as there was only a comparatively low number of indicators in this area and almost 

all of the proposed indicators relating to dementia and LTC were selected by the partici-

pants, the composition of the study participants appears to play a minor role.  

Apparently, the high number of indicators to be assessed (and therefore very time-con-

suming task) seemed to have had little influence on the selected indicators on dementia 

and LTC, as nearly all were selected. A problem of the "indicator chaos" (Saskatchewan 

Health Quality Council 2011) mentioned at the beginning (section 1.1), i.e. the challenge 

for decision-makers to make a selection from many indicators, does not appear to apply 

to the care area under consideration. Instead, there may be a lack of indicators here as 

even more, if available, might have been selected. 

Furthermore, the search for indicators was focussed on a broad spectrum of morbidity 

and care. As a result, the search for indicator sources focussed less specifically on the 

LTC of people with dementia. It cannot be ruled out that relevant indicators may not have 

been identified as a result. However, this method should still have captured a large part 

of the relevant and also measurable (regionalised data collected at regular intervals) indi-

cators. 

The secondary data analyses (section 3.2) largely comprised regionalised data at an ad-

ministrative district level (section 3.2.1) and municipal association level (section 3.2.2). 

This raises the question of which regional level is most appropriate. In principle, more 
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data, especially official statistics, are available at district level. As already mentioned, the 

number of inhabitants varies less at this regional level than at municipal association level, 

making comparisons between districts more valid. However, the results of the equity anal-

ysis were robust to the exclusion of municipalities associations with a comparatively high 

population. 

Although the GISD was designed as the regionally aggregated counterpart of SES, i.e. 

includes the same dimensions and spectrum of values (3 to 21 points) (Kroll et al. 2017), 

it led to statistically not significant results in contrast to SES. This might be explained by 

a difference in variance between the two measures: the difference from lowest to highest 

value was 2.46 points for GISD and 6.00 points for SES. Standard deviation was also 

higher for SES. Differing variances in turn might be explained by the different measure-

ment of the two variables. GISD is based on already aggregated official statistics data 

which were only partly available on the level of municipalities associations. SES on the 

other hand was measured with survey data based on a sample. Study samples were not 

constructed for the level of municipalities associations, so that higher variance in SES 

values may reflect sample uncertainty. 

Since SES was used as a regional characteristic, results of the equity analyses could be 

biased by a difference in insurance patterns. It is known that in regions with higher SES 

fewer people are insured with the AOK or statutory health and LTC insurance in general. 

In Germany, employees with high working income, self-employed, and civil servants are 

exempt from compulsory insurance and can be insured within a private scheme. This in-

surance agreement usually continues after retirement age (65 years), so that it still could 

apply to the sample of this study. 

A highly discussed but unsolved conceptual question in the measurement of equity in 

healthcare is about what should be regarded as the good that is distributed. There is mainly 

discussed health itself as the “ultimate upstream variable” (Wagstaff and van Doorslaer 

2000), access to healthcare, which is closer to the idea of equality in opportunity, and 

healthcare utilisation, which on the other hand is often used to operationalise the concept 

of access. 

A further question in the, compared to medical care, previously less researched field of 

equity in LTC concerns the operationalisation of LTC needs and the choice of needs fac-

tors. Eligibility was not used as a need factor in this study, but was treated as an indicator 
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of utilisation. However, it can also be argued that eligibility and correspondingly LoCD 

should be used as a needs factor, as this represents the result of a formal assessment of 

LTC need. 

The use of a quantitative data report for health policy decisions was mainly analysed in 

study 3 (Wronski et al. 2021b). The data was collected using a computer-assisted ques-

tionnaire, eye-tracking, and interviews. The different data collection methods also appear 

to have led to different and therefore complementary findings on the use of the data report 

(Wronski et al. 2021b). This could possibly be inferred from the fact that, for example, 

the assessment of the comprehensibility and helpfulness of the report sections collected 

via the questionnaire hardly correlated with indicators that were collected using eye-

tracking (Wronski et al. 2021b). The heatmaps provided a quick overview of which parts 

of the report were fixated to a higher or lesser degree. Fixational and pupillometric 

measures could be used to support the further interpretation of the heatmaps and provide 

information on whether the report sections were actually read and not just looked at. Fi-

nally, the interviews provided more in-depth information about possible reasons for pay-

ing more or less attention to a report section (Wronski et al. 2021b). 

Limitations of the study should be mentioned in particular with regard to the study sam-

ple. The intention was to recruit actual decision-makers in addition to students of health 

sciences and medicine as potential future decision-makers in the healthcare sector. How-

ever, this proved difficult. After all, participation involved a visit to the laboratory and 

the use of an eye tracker. Therefore, the recruitment of actual decision-makers followed 

a pragmatic approach, so that mainly scientists whose work only indirectly involves pol-

icymaking were recruited (Wronski et al. 2021b). 

It should also be mentioned that the sample size was comparatively small. This was suf-

ficient for the exploratory approach of the study and also corresponded to the planned 

number of participants. However, smaller effects could not be sufficiently analysed in 

this way (Wronski et al. 2021b). 

In addition, the rather artificial context of the data collection must be taken into account: 

the participants read the report in a study laboratory and made their decision in a hypo-

thetical scenario that was constructed as realistically as possible but was not, for example, 

associated with real consequences for LTC or the participants themselves (Wronski et al. 

2021b). 
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4.3 Conclusion 

Date-based equitable policymaking that takes regional characteristics into account is a 

declared guiding principle in Baden-Württemberg. Against this background, this study 

analysed the potential of data-supported and needs-based policymaking in Baden-

Wuerttemberg using the example of LTC for PwD. A comprehensive approach was cho-

sen, in which the data need of healthcare decision-makers were determined, the possibil-

ities for analysing existing secondary data sources were examined and the way in which 

such data is ultimately incorporated into decisions was explored. 

The indicator selection and secondary data analysis showed that basic data is available in 

the area of LTC of PwD to estimate the objective need for LTC in PwD at a small-area 

level, essentially via indicators of morbidity and utilisation. However, the framework for 

indicators developed with decision-makers of the healthcare system in Baden-Wuerttem-

berg also suggests that not all of the required information is yet available. For example, 

it is currently almost impossible to provide valid data-based information on the perfor-

mance of LTC in administrative districts, and even less on dementia-specific aspects of 

regional LTC. Compared to medical care, ensuring the equitable provision of LTC as a 

responsibility of the state and LTC insurances was introduced later by law. The availabil-

ity of regularly collected nationwide LTC data differs accordingly, although it is con-

stantly improving, for example through reforms in the quality control of LTC and scien-

tifically supported model projects as well as through large scale study programmes such 

as the National Cohort. However, a similar gap between policymaking in medical care 

and LTC can also be observed in other European countries. Equity of LTC was analysed 

in this study using a health economic approach based on the concept of horizontal equity. 

For the area of outpatient LTC for Baden-Wuerttemberg, it was shown that access to care 

for PwD is basically equitable, but a differentiation between formal and informal care in 

the data would be particularly important for a better understanding. A regional analysis, 

for example at the level of the administrative districts, of horizontal equity, was not pos-

sible as key SES indicators were not available at the level of individuals. The use of quan-

titative data was explored using innovative methods. This showed that (future) decision-

makers in the healthcare system generally read the whole quantitative data report. How 

carefully a report section was read varied most in the methods section. The information 

generated via various data collection methods, in particular eye-tracking, complemented 

each other in this study.  
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5 Summary / Zusammenfassung 

English version 

 

Pamela Wronski 

Dr. sc. hum. 

 

From data need to data use: Exploring the potential of data use for equitable poli-

cymaking in long-term care for persons with dementia in the German state of Ba-

den-Wuerttemberg 

 

Subject/Department: General Practice and Health Services Research 

Supervisor: Prof. Dr. Michel Wensing 

 

According to SGB XI § 69, long-term care in Germany should be organised according to 

need. A particular challenge here is the increasing need for long-term care, especially due 

to age-related illnesses such as dementia. For those affected, this is associated with in-

creasing restrictions on activities of daily living and usually leads to a need for care. De-

mentia is one of the most common diagnoses requiring nursing care. In Baden-Wuerttem-

berg, the aim is to meet these challenges with data-based care planning that is orientated 

towards regional care needs in accordance with the “Gesundheitsleitbild”. Particularly 

over the last two decades, administrative data from health and long-term care insurers 

throughout Germany has been increasingly made available and their potential for use in 

regionalised analyses, especially for medical care, have been developed. The growing 

number of data sources and indicators present local decision-makers with the challenge 

of selecting relevant indicators for policymaking. However, studies also show that data 

availability alone is not enough for policymaking to be data-based. And even if reports 

are available, there is little knowledge about how decision-makers use and read these 

quantitative data reports, a common format in which data is provided.  

This dissertation explores the potential of data-based policymaking in Baden-Wuerttem-

berg using the example of needs-based long-term care for people with dementia. To this 

end, it was investigated (1) which data decision-makers consider relevant for regional 

policymaking in this area, (2) which data is available, in particular for assessing the need 
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for care and its adequacy on a small-area level, and (3) how this data is used in the format 

of a report by individual decision-makers. Indicators on the absolute and relative fre-

quency of dementia and comorbidities, on care utilisation, and on existing care services 

were identified as relevant indicators from the perspective of decision-makers in an online 

survey. The estimation of regional care needs on the basis of secondary data revealed 

differences between the administrative districts, both in absolute terms and relative to the 

size of the population. It was found that access to long-term homecare is fundamentally 

orientated towards need factors such as comorbidity and age. In addition, access to care 

was to a lesser extent also linked to factors such as sex, nationality and the density of 

outpatient care services. It could not be clearly determined whether there also is a relation 

between access to care and the social status of the place of residence of persons with 

dementia. A quantitative data report on care needs and services as part of a hypothetical 

decision scenario was generally read in full, but less attention was paid to the methods 

section. When prioritising the different care settings in the hypothetical allocation of fi-

nancial resources, other sources of knowledge and personal aspects played a role along-

side the information from the report. Also, an attempt was made to adopt different per-

spectives when making the decision. Overall, it was found that for data-based regional 

care planning the necessary information on the care needs of people with dementia and 

whether this care is equitable is available, however with significant data gaps. Available 

data on the care situation of people with dementia is used in regional settings, but it is 

unclear to what extent this goes beyond pilot projects. Finally, there are indications that 

information on data quality plays a subordinate role for (future) decision-makers. 
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German version 

 

Pamela Wronski 

Dr. sc. hum. 

From data need to data use: Exploring the potential of data use for equitable poli-

cymaking in long-term care for persons with dementia in the German state of Ba-

den-Wuerttemberg 

Fach/Einrichtung: Allgemeinmedizin und Versorgungsforschung 

Doktorvater: Prof. Dr. Michel Wensing 

Gemäß SGB XI § 69 soll die pflegerische Versorgung in Deutschland bedarfsgerecht ge-

staltet sein. Eine besondere Herausforderung dabei ergeben sich aus einem zunehmenden 

Pflegebedarf, insbesondere durch altersassoziierte Erkrankungen wie Demenz. Diese ist 

für Betroffene mit zunehmenden Einschränkungen von Aktivitäten des täglichen Lebens 

betroffen und mündet meist in Pflegebedürftigkeit. Demenz ist eine der häufigsten pfle-

gebegründenden Diagnosen. In Baden-Württemberg will man diesen Herausforderungen 

gemäß Gesundheitsleitbild mit einer datengestützten Versorgungsplanung begegnen, die 

am regionalen Versorgungsbedarf orientiert ist. Besonders innerhalb der letzten zwei De-

kaden wurden deutschlandweit Routinedaten der Kranken- und Pflegeversicherungen 

und ihr Nutzungspotenzial für regionalisierte Analysen vor allem zur medizinischen Ver-

sorgung zunehmend erschlossen. Dabei stellt das wachsende Angebot an Datenquellen 

und Indikatoren lokale Entscheidungsträger vor die Herausforderung, eine Auswahl an 

Indikatoren für die Versorgungsplanung zu treffen. Untersuchungen zeigen aber auch: 

Datenverfügbarkeit alleine reicht nicht aus, damit Versorgungsplanung datengestützt 

stattfindet. Zudem gibt es bisher wenige Erkenntnisse darüber, wie Entscheidungsträger 

quantitative Datenberichte, ein häufiges Format in dem Daten bereitgestellt werden, nut-

zen und Lesen.  

In dieser Dissertation wird das Potenzial datengestützter Versorgungsplanung in Baden-

Württemberg am Beispiel einer bedarfsgerechten langzeitpflegerischen Versorgung von 

Menschen mit Demenz exploriert. Hierzu wurde untersucht (1) welche Daten Entschei-

dungsträger für die regionale Versorgungsplanung in diesem Bereich für relevant halten, 

(2) welche Daten verfügbar sind insbesondere zur Einschätzung des Versorgungsbedarfs 

sowie dessen Bedarfsgerechtigkeit auf kleinräumiger Ebene und (3) wie diese Daten im 
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Format eines Berichts von individuellen Entscheidungsträgern genutzt werden. Als rele-

vante Indikatoren aus Sicht der Entscheidungsträger wurden im Rahmen einer Online-

Befragung Indikatoren zur absoluten und relativen Häufigkeit von Demenz und Komor-

biditäten, zur Pflegeinanspruchnahme und zu bestehenden Pflegeangeboten identifiziert. 

Die Schätzung des regionalen Versorgungsbedarfs auf Basis von Sekundärdatenanalysen 

ergab Unterschiede in den Stadt- und Landkreisen, sowohl absolut als auch relativ gese-

hen zur Bevölkerungszahl. Es zeigte sich, dass der Zugang zu häuslicher Langzeitpflege 

grundsätzlich an Bedarfsfaktoren wie Komorbidität und Alter orientiert ist. Darüber hin-

aus stand der Zugang in geringerem Maße auch in Zusammenhang mit Faktoren wie Ge-

schlecht, Staatsangehörigkeit und der Angebotsdichte ambulanter Pflegedienste. Nicht 

eindeutig geklärt werden konnte, ob auch ein Zusammenhang mit dem sozialen Status 

des Wohnortes von Menschen mit Demenz besteht. Ein quantitativer Datenbericht zum 

Pflegebedarf und -angebot wurde im Rahmen eines hypothetischen Entscheidungsszena-

rios in der Regel vollständig gelesen, der Methodenteil erhielt dabei jedoch weniger Auf-

merksamkeit. Bei der Priorisierung verschiedener Pflegesettings bei der hypothetischen 

Zuteilung finanzieller Mittel spielten neben den Informationen aus dem Bericht auch an-

dere Wissensquellen und darüberhinausgehende Aspekte eine Rolle. Bei der Entschei-

dung wurde zudem versucht, unterschiedliche Perspektiven einzunehmen. Insgesamt 

zeigte sich, dass für eine datengestützte und regionale Versorgungsplanung grundlegende 

Informationen zum pflegerischen Versorgungsbedarf von Menschen mit Demenz und für 

die Einschätzung der Bedarfsgerechtigkeit verfügbar sind, aber signifikante Datenlücken 

bestehen. Verfügbare Daten zur pflegerischen Versorgungssituation von Menschen mit 

Demenz werden regional genutzt, jedoch ist unklar, inwieweit dies über Modellprojekte 

hinaus geschieht. Dabei es Anhaltspunkte dafür, dass Angaben zur Datenqualität bei (zu-

künftigen) Entscheidungsträgern eine untergeordnete Rolle spielen. 
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7 Eigenanteil an Datenerhebung und –auswertung und eigene Veröf-

fentlichungen 

Diese Arbeit wurde im Rahmen der beiden Projekte (1) Teilprojekt 1 des Modellprojektes 

Sektorenübergreifende Versorgung (gefördert vom Ministerium für Soziales, Integration 

und Gesundheit Baden-Württemberg) und (2) Einfluss von quantitativen Studien auf Ent-

scheidungen in der Versorgungsplanung – QuantEV (gefördert von der Klaus Tschira 

Stiftung gGmbH) erstellt. Dabei entstand die in der Arbeit als Studie 1 (study 1) bezeich-

nete Untersuchung im Rahmen des Teilprojektes 1. Die Sekundärdatenanalysen (study 2) 

sind ebenfalls im Rahmen von Teilprojekt 1 entstanden. Dabei sind die Analysen zu „Ine-

quity“ (Abschnitte 2.2.2 und 3.2.2) zusätzlich auf meine Initiative hin entstanden. Stu-

die 3 (study 3) entstand im Rahmen des QuantEV-Projektes. Die Arbeiten im Rahmen 

des QuantEV-Projektes erfolgten in enger Kooperation mit dem Heidelberger Institut für 

Theoretische Studien (HITS). Die Räumlichkeiten und technische Ausstattung des HITS, 

insbesondere ein Eye-Tracker, wurden zudem für das Computer- und Eye-Tracking-La-

bor genutzt. 

Mein Eigenanteil an der Datenerhebung und -auswertung bei den einzelnen Studien (Stu-

die 1 bis 3) ist in der nachfolgenden Tabelle dargestellt. In den Projekten gab es keine 

weiteren Doktoranden. Das Datenmaterial aus Studie 3 wurde neben mir auch von Herrn 

Dr. Koetsenruijter (Projektmitarbeiter von QuantEV) und Frau Dr. Ghosh (Kooperations-

partnerin am HITS) für die Erstellung von gemeinsamen Publikationen genutzt. 

Studie 1 Online-Indikatorenbefragung 

Datenerhebung 

Entwicklung des 

Rahmenwerkes für 

Indikatoren 

Entwurf durch mich mit beratender Unterstützung durch 

Herrn PD Dr. Ose. (leitender Projektmitarbeiter zu Pro-

jektbeginn) und Herrn Prof. Dr. Wensing (Projektlei-

tung); 

Feedbackeinholung in der Projektgruppe des Modellpro-

jektes und Finalisierung des Rahmenwerkes erfolgt durch 

mich 

Indikatorenrecherche Durchführung durch mich mit beratender Unterstützung 

durch Herrn Prof. Dr. Wensing 

Fragebogenentwick-

lung 

Durchführung durch mich mit beratender Unterstützung 

von Herrn Prof. Dr. Wensing und Herrn Prof. Dr. Szecse-

nyi. (ebenfalls Projektleiter) 

Rekrutierung der Stu-

dienteilnehmenden 

Auswahl der einzuladenden Personen durch mich mit be-

ratender Unterstützung von Herrn Prof. Dr. Wensing; 
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Erstellung des Rekrutierungsmaterials und Administra-

tion der Antworten von eingeladenen Personen durch 

mich mit Unterstützung von Frau Spektor (von mir be-

treute Praktikantin im Projekt) 

Aufbau der Online-

Plattform für die In-

dikatorenbefragung 

Konzeption von Design, Aufbau und Inhalt durch mich 

mit Unterstützung von Frau Spektor; 

technische Umsetzung durch Herrn Allutis (Mitarbeiter 

an der Abteilung, an die die Doktorarbeit geknüpft ist) 

Datenauswertung 

Auswertungen, die 

alle Indikatoren be-

treffen 

erfolgte durch mich mit beratender Unterstützung von 

meinem Doktorvater und Unterstützung bei der Aufberei-

tung eines Teils der Daten durch Frau Spektor 

Auswertungen zu In-

dikatoren mit Bezug 

zu Demenz und 

Langzeitpflege 

erfolgte durch mich  

Studie 2 Sekundärdatenanalysen 

Datenerhebung 

Datenbeschaffung Beantragung der Nutzung sämtlicher Datenquellen durch 

mich und Download von online frei verfügbaren Daten 

ebenfalls durch mich  

Datenauswertung 

Indikatorenbasierte 

Auswertung 

erfolgte durch mich;  

technische Umsetzung der Choroplethenkarte durch 

Herrn Qreini (Projektmitarbeiter); 

Beratung bei der Arbeit mit dem HZV-Evaluationsdaten-

satz der AOK Baden-Württemberg durch Herrn Prof. Dr. 

Laux (Mitarbeiter an der Abteilung, an die die Doktorar-

beit geknüpft ist) 

Inequity-Analysen erfolgte durch mich in Zusammenarbeit mit Herrn Dr. 

Koetsenruijter (Projektmitarbeiter und Mitarbeiter an der 

Abteilung, an die die Doktorarbeit geknüpft ist)  

Studie 3: Computergestützte Laborstudie 

Datenerhebung 

Fragebogenentwick-

lung 

erfolgte durch mich in Zusammenarbeit mit Herrn Dr. 

Koetsenruijter zu gleichen Teilen mit beratender Unter-

stützung von Herrn Prof. Dr. Wensing (Projektleitung des 

QuantEV-Projektes) 

Erstellung des Pro-

jektberichts für das 

hypothetische Ent-

scheidungsszenario 

Erstellung des Berichtstextes durch mich mit beratender 

Unterstützung durch Herrn Prof. Dr. Wensing; 

Erstellung der Abbildungen durch Herrn Dr. Koetsenruij-

ter 

Entwicklung des In-

terviewleitfadens 

erfolgte durch mich mit beratender Unterstützung von 

meinem Doktorvater, Frau Dr. Ullrich. und Frau Dr. Poß-

Doering (Mitarbeiterinnen an der Abteilung, an die die 

Doktorarbeit geknüpft ist) 

Rekrutierung der Stu-

dienteilnehmenden 

Auswahl der einzuladenden Personen mit Erfahrung im 

Bereich der Versorgungsplanung und Wissenschaftler aus 



 

116 

 

dem Bereich der Gesundheitswissenschaften sowie Ad-

ministration der Rekrutierung durch mich mit beratender 

Unterstützung von Herrn Prof. Dr. Wensing; 

Rekrutierung von Studierenden durch mich mit Unterstüt-

zung der Studiengangskoordinatorinnen und -koordinato-

ren der beteiligten Studiengänge und Herrn Gärttner. 

(wissenschaftliche Hilfskraft an der Abteilung, an die die 

Doktorarbeit geknüpft ist und Projektmitarbeiter) 

Entwicklung der On-

line-Plattform für die 

computergestützte 

Datenerhebung im 

Labor 

Konzeption von Design, Aufbau und Inhalt durch mich; 

technische Unterstützung durch Herrn Qreini (Kooperati-

onspartner der Abteilung, an die die Doktorarbeit ge-

knüpft ist) 

Durchführung der 

Datenerhebung im 

Labor 

erfolgte durch mich und zu gleichen Teilen durch Herrn 

Gärttner: Aufklärung und Instruktion der Studienteilneh-

menden und Interviews; 

Frau Dr. Ghosh: Kalibrierung des Eye-Tracking-Systems 

und Instruktion der Teilnehmenden hinsichtlich des Eye-

Trackings 

Datenauswertung 

Eye-Tracking-ba-

sierte Daten 

erfolgte primär durch Frau Dr. Ghosh in Abstimmung mit 

mir und Herrn Dr. Koetsenruijter 

Daten aus der compu-

tergestützten Befra-

gung 

erfolgte gemeinsam mit Herrn Dr. Koetsenruijter 

transkribierte Inter-

views 

gemeinsame Auswertung mit Herrn Dr. Koetsenruijter 

und Herrn Gärttner. 

 

Teilergebnisse (Studie 1 und Studie 3) wurden in folgenden Aufsätzen vorab publi-

ziert: 

1. Studie 1: Wronski, P., Koetsenruijter, J., Ose, D., Paulus, J., Szecsenyi, J. and 

Wensing, M. (2021a). Healthcare planning across healthcare sectors in 

Baden-Wuerttemberg, Germany: a stakeholder online survey to identify 

indicators. BMC Health Serv Res 21 (1), 510, doi: 10.1186/s12913-021-06514-

0. 

2. Studie 3: Wronski, P., Wensing, M., Ghosh, S., Garttner, L., Muller, W. and 

Koetsenruijter, J. (2021b). Use of a quantitative data report in a hypothetical 

decision scenario for health policymaking: a computer-assisted laboratory 

study. BMC Med Inform Decis Mak 21 (1), 32, doi: 10.1186/s12911-021-01401-

4. 
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3. Koetsenruijter, J., Wronski, P., Ghosh, S., Muller, W. and Wensing, M. (2022). 

The Effect of an Additional Structured Methods Presentation on Decision-

Makers' Reading Time and Opinions on the Helpfulness of the Methods in a 

Quantitative Report: Nonrandomized Trial. JMIR Med Inform 10 (4), e29813, 

doi: 10.2196/29813. 

Publikation 1 basiert auf den Ergebnissen aus dem Dissertationskapitel 3.1. und einzel-

nen Aspekten aus dem Dissertationskapitel 1.1. Mein Eigenanteil erstreckt sich auf die 

Datenerhebung (siehe Tabelle oben) und die Erstellung des gesamten Manuskriptent-

wurfs und die Einarbeitung des Feedbacks der Co-Autoren sowie sämtliche Auswertun-

gen der Daten (siehe Tabelle oben). 

Publikation 2 basiert in seiner Einleitung größtenteils auf den Dissertationskapiteln 

1.3.1.1 and 1.3.1.2. Der Methoden- und Ergebnisteil basiert vollständig auf den Disserta-

tionskapiteln 2.3 und 3.3. Mein Eigenanteil an der Datenerhebung erstreckt sich auf circa 

60 %. Bei der Datenerhebung waren außerdem Frau Dr. Ghosh und Herr Gärttner betei-

ligt. Die Datenauswertung erfolgte insgesamt zu circa 50 % durch mich (vor allem Daten 

aus dem Fragebogen und Interviews sowie gemeinsame Betrachtung der verschiedenen 

Datenquellen). Die Datenauswertung erfolgte außerdem durch Frau Dr. Ghosh (vor allem 

Eye-Tracking-basierte Daten), Herrn Dr. Koetsenruijter (Daten aus dem Fragebogen und 

Interviews) und Herrn Gärttner (Interviews). Mein Eigenanteil erstreckt sich zudem auf 

das Erstellen des gesamten Manuskriptentwurfs und die Einarbeitung des Feedbacks der 

Co-Autoren. 

Publikation 3 ist im Rahmen des QuantEV-Projektes entstanden und basiert auf den dort 

erhobenen Daten (Fragebogen und Eye-Tracking-Daten). Die Ergebnisse der Publikation 

werden kurz in Kapitel 4.1.4 diskutiert. Mein Eigenanteil an der Datenerhebung erstreckt 

sich auf circa 50 %. Bei der Datenerhebung im Labor waren außerdem Frau Dr. Ghosh 

und Herr Gärttner beteiligt. Die Datenauswertung erfolgte zusammen mit Herrn Dr. 

Koetsenruijter, Frau Dr. Ghosh und mir. Den Text der Publikation hat im Wesentlichen 

Herr Dr. Koetsenruijter verfasst. Mein Anteil am Manuskripttext erstreckt sich auf circa 

20 % (insbesondere zum Hintergrund). Die Erarbeitung des Konzepts für das Manuskript 

erfolgte gemeinsam mit Herrn Dr. Koetsenruijter und mir. 
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Die Darstellung von Inhalten der Publikationen 1 und 2 in dieser Arbeit erfolgte unter 

Einhaltung der folgenden Lizenzvereinbarung: https://creativecommons.org/licen-

ses/by/4.0/. 

 

Weitere Publikationen mit Co-Autorenschaft (alphabetisch sortiert): 

4. Bossert, J., Ludwig, M., Wronski, P., Koetsenruijter, J., Krug, K., Villalobos, M., 

Jacob, J., Walker, J., Thomas, M. and Wensing, M. (2021). Lung cancer patients' 

comorbidities and attendance of German ambulatory physicians in a 5-year 

cross-sectional study. NPJ Prim Care Respir Med 31 (1), 2, doi: 10.1038/s41533-

020-00214-8. 

5. Daniel, T., Koetsenruijter, J., Wensing, M. and Wronski, P. (2022). [Chronic low 

back pain-user types of ambulatory care : Cluster analysis of the utilization of 

ambulatory health care resources with administrative data of the AOK Baden-

Wurttemberg]. Schmerz 36 (5), 326-332, doi: 10.1007/s00482-021-00565-2. 

6. Eckert, T., Wronski, P., Bongartz, M., Ullrich, P., Abel, B., Kiss, R., Wensing, M., 

Koetsenruijter, J. and Hauer, K. (2021). Cost-Effectiveness and Cost-Utility of a 

Home-Based Exercise Program in Geriatric Patients with Cognitive 

Impairment. Gerontology 67 (2), 220-232, doi: 10.1159/000512748. 

7. Forstner, J., Wensing, M., Koetsenruijter, J. and Wronski, P. (2019). Claims data-

based analysis of the influence of individual and regional characteristics on the 

utilisation of long-term care by people with dementia in Baden-Wurttemberg, 

Germany. BMC Geriatr 19 (1), 358, doi: 10.1186/s12877-019-1370-1. 
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Appendix 1: Proposed and selected indicators on dementia and long-term care 

Table 21: List of proposed and selected indicators on dementia and long-term care (own table based on (Wronski et al. 2021a)) 

Indi-

ca-

tor 

ID 

Indicator name (German, original) 

Indicator name (English, translated) 

Framework  

category/ 

dimension 

Indicator source 

(type of source) 

Indica-

tor rele-

vant? 

Median 

in  

[6,5 - 9] 

Indica-

tor is 

meas-

urable 

43 Administrative Prävalenz Demenz 

Administrative prevalence of dementia 

Health status/morbi-

dity 

Klauber J, Günster C, Gerste B, Robra B-P, Schmacke N 

(Hrsg.). Versorgungs-Report 2013/2014. Schwerpunkt: De-

pression. Stuttgart: Schattauer GmbH; 2014. 

(published literature) 

yes yes 

53 Zahl der Pflegebedürftigen je Einwohner 

Number of long-term care recipients per inhabitant 

Health status/morbi-

dity 

Albrecht M. Nachvollziehbare Bedarfskennzahlen? Kon-

zepte und Indikatoren zur Abbildung des Versorgungsbe-

darfs. In: 14. Deutscher Kongress für Versorgungs-

forschung; 2015; Berlin, Deutschland. 

(published literature) 

yes yes 

54 Anzahl Pflegebedürftige nach Pflegestufe 

Number of long-term care recipients by care level 

Health status/morbi-

dity 

Statistisches Bundesamt (Hrsg.). Pflegestatistik 2013, 

Pflege im Rahmen der Pflegeversicherung, Deutschlander-

gebnisse. Wiesbaden. 2015. 

(data sources) 

yes yes 

56 Häufigste Begleiterkrankungen Patientinnen und Pa-

tienten mit Demenz 

Most common comorbidities in patients with demen-

tia 

Health status/morbi-

dity 

Gesundheitsatlas Baden-Württemberg [Internet]. Stuttgart: 

Landesgesundheitsamt Baden-Württemberg. [last accessed 

2019 Sep 24]. Available from: http://gesundheitsatlas-

bw.de/ 

(data sources) 

yes yes 

79 Ambulante Pflegeleistungen nach SGB XI; pflegeer-

gänzende Leistungen 

Outpatient nursing care services in accordance with 

the social code XI; care-complementing services 

utilisation of the 

health system/outpa-

tient care 

Indicator is based on suggestion of study team and was not 

found in a specific indicator source. 

(other) 

yes no 

80 Anzahl Pflegebedürftige in häuslicher Pflege 

Number of persons in need of long-term care receiv-

ing home care 

utilisation of the 

health system/outpa-

tient care 

Gesundheitsatlas Baden-Württemberg [Internet]. Stuttgart: 

Landesgesundheitsamt Baden-Württemberg. [last accessed 

2019 Sep 24]. Available from: http://gesundheitsatlas-

bw.de/ 

yes yes 

http://gesundheitsatlas-bw.de/
http://gesundheitsatlas-bw.de/
http://gesundheitsatlas-bw.de/
http://gesundheitsatlas-bw.de/
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(data sources) 

128 Auslastung verfügbarer Plätze in stationären Pflege-

einrichtungen in Prozent 

Occupancy rate in percent of available places in res-

idential nursing care facilities 

utilisation of the 

health system/ semi 

or full inpatient care 

Statistisches Bundesamt (Hrsg.). Pflegestatistik 2013, 

Pflege im Rahmen der Pflegeversicherung, Deutschlander-

gebnisse. Wiesbaden. 2015. 

(data sources) 

yes yes 

318 Einwohner je und Anzahl ambulante Pflegedienste 

(gesamt) 

Inhabitants per and number of outpatient nursing fa-

cilities (total) 

healthcare provi-

sion/facilities 

Arbeitsgemeinschaft der Obersten Landesgesundheitsbe-

hörden (AOLG). Indikatorensatz für die Gesundheitsbe-

richterstattung 

der Länder. Düsseldorf: Ministerium für Gesundheit, Sozi-

ales, Frauen und Familie des Landes Nordrhein-Westfalen 

(Hrsg.); 2003, 3. Fassung. 

(indicator sets of German and international institutions and 

agencies) 

yes yes 

319 Einwohner je und Anzahl ambulante Pflegedienste 

nur Leistungen nach SGB XI 

Inhabitants per and number of outpatient nursing fa-

cilities (only services according to social code XI) 

healthcare provi-

sion/facilities 

Arbeitsgemeinschaft der Obersten Landesgesundheitsbe-

hörden (AOLG). Indikatorensatz für die Gesundheitsbe-

richterstattung 

der Länder. Düsseldorf: Ministerium für Gesundheit, Sozi-

ales, Frauen und Familie des Landes Nordrhein-Westfalen 

(Hrsg.); 2003, 3. Fassung. 

(indicator sets of German and international institutions and 

agencies) 

yes yes 

320 Einwohner je und Anzahl ambulante Pflegedienste 

mit weiteren Sozialleistungen neben SGB XI 

Inhabitants per and number of outpatient nursing fa-

cilities with additional social services besides social 

code XI 

healthcare provi-

sion/facilities 

Arbeitsgemeinschaft der Obersten Landesgesundheitsbe-

hörden (AOLG). Indikatorensatz für die Gesundheitsbe-

richterstattung 

der Länder. Düsseldorf: Ministerium für Gesundheit, Sozi-

ales, Frauen und Familie des Landes Nordrhein-Westfalen 

(Hrsg.); 2003, 3. Fassung. 

(indicator sets of German and international institutions and 

agencies) 

yes no 

323 Einwohner je und Anzahl ambulanter Pflegeeinrich-

tungen als eigenständiger Dienst an einer Wohnein-

richtung (Altenheim, Altenwohnheim, betreutes 

Wohnen) 

Inhabitants per and number of outpatient nursing 

care facilities as independent services at residential 

healthcare provi-

sion/facilities 

Arbeitsgemeinschaft der Obersten Landesgesundheitsbe-

hörden (AOLG). Indikatorensatz für die Gesundheitsbe-

richterstattung 

der Länder. Düsseldorf: Ministerium für Gesundheit, Sozi-

ales, Frauen und Familie des Landes Nordrhein-Westfalen 

(Hrsg.); 2003, 3. Fassung. 

no -a 
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facility (retirement home, residential home for the el-

derly, assisted living) 

(indicator sets of German and international institutions and 

agencies) 

325 Einwohner je und Anzahl ambulante Pflegeeinrich-

tungen als eigenständige Dienste an einem Pflege-

heim (mehrgliedrige Einrichtungen) 

Inhabitants per and number of outpatient nursing fa-

cilities as independent services at nursing home 

(multi-unit facilities) 

healthcare provi-

sion/facilities 

Arbeitsgemeinschaft der Obersten Landesgesundheitsbe-

hörden (AOLG). Indikatorensatz für die Gesundheitsbe-

richterstattung 

der Länder. Düsseldorf: Ministerium für Gesundheit, Sozi-

ales, Frauen und Familie des Landes Nordrhein-Westfalen 

(Hrsg.); 2003, 3. Fassung. 

(indicator sets of German and international institutions and 

agencies) 

no -a 

341 Einwohner je und Anzahl Gesundheits- und Kran-

kenpfleger und -pflegerinnen in ambulanten Pflege-

einrichtungen 

Inhabitants per and number of nurses in outpatient 

nursing care facilities 

healthcare provi-

sion/professionals 

Arbeitsgemeinschaft der Obersten Landesgesundheitsbe-

hörden (AOLG). Indikatorensatz für die Gesundheitsbe-

richterstattung 

der Länder. Düsseldorf: Ministerium für Gesundheit, Sozi-

ales, Frauen und Familie des Landes Nordrhein-Westfalen 

(Hrsg.); 2003, 3. Fassung. 

(indicator sets of German and international institutions and 

agencies) 

yes yes 

342 Einwohner je und Anzahl Krankenpflegehelfer und 

helferinnen in ambulanten Pflegeeinrichtungen 

Inhabitants per and number of nursing assistants in 

outpatient nursing care facilities 

healthcare provi-

sion/professionals 

Arbeitsgemeinschaft der Obersten Landesgesundheitsbe-

hörden (AOLG). Indikatorensatz für die Gesundheitsbe-

richterstattung 

der Länder. Düsseldorf: Ministerium für Gesundheit, Sozi-

ales, Frauen und Familie des Landes Nordrhein-Westfalen 

(Hrsg.); 2003, 3. Fassung. 

(indicator sets of German and international institutions and 

agencies) 

yes yes 

345 Einwohner je und Anzahl stationärer Pflegeeinrich-

tungen nach Art der Pflegeeinrichtung (z.B. Pflege-

stufen, Zielgruppen) 

Inhabitants per and number of residential nursing 

care facilities by care facility type (e.g. level of care, 

target groups) 

healthcare provi-

sion/professionals 

Arbeitsgemeinschaft der Obersten Landesgesundheitsbe-

hörden (AOLG). Indikatorensatz für die Gesundheitsbe-

richterstattung 

der Länder. Düsseldorf: Ministerium für Gesundheit, Sozi-

ales, Frauen und Familie des Landes Nordrhein-Westfalen 

(Hrsg.); 2003, 3. Fassung. 

(indicator sets of German and international institutions and 

agencies) 

yes yes 
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346 Einwohner je und Anzahl verfügbarer Plätze in stati-

onären Pflegeeinrichtungen nach Art der Pflegeein-

richtung 

Inhabitants per and number of available places in 

residential nursing care facilities by care facility 

type 

healthcare provi-

sion/professionals 

Arbeitsgemeinschaft der Obersten Landesgesundheitsbe-

hörden (AOLG). Indikatorensatz für die Gesundheitsbe-

richterstattung 

der Länder. Düsseldorf: Ministerium für Gesundheit, Sozi-

ales, Frauen und Familie des Landes Nordrhein-Westfalen 

(Hrsg.); 2003, 3. Fassung. 

(indicator sets of German and international institutions and 

agencies) 

yes yes 

a. Measurability was only assessed for indicators classified as relevant. 
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Appendix 2: Indicator assessment questions (example) 

 

 

Figure 18: Exemplary assessment view for an indicator from the online survey on indicator selection (study 1) 
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Appendix 3: Quantitative data report based on hypothetical decision scenario 
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Appendix 4: Questionnaire used in computer-assisted laboratory study (study 3) 

 

• Original language version (German) 

• English version (translated) 
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Appendix 5: Interview guide (study 3) 

 

• Original language version (German) 

• English version (translated) 
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Appendix 6: Indicators identified in study 1 and their operationalisation 

Table 22: Operationalisation of identified indicators on dementia and long-term care 

ID Indicator name  

(German, original) 

Indicator name  

(English, translated) 

Description and operationalisation of indicator Data source (data holder) 

43 Administrative Prävalenz De-

menz 

Administrative prevalence of de-

mentia 

The indicator describes the proportion of the population diagnosed with dementia 

(ICD-10 codes F00.0, F00.1, F00.2, F00.9, F01.0, F01.1, F01.2, F01.3, F01.8, F01.9, 

F02.0, F02.1, F02.2, F02.3; F02.4, F02.8, F03, F05.1, G30.0, G30.1, G30.8, G30.9, 

G31.0, G31.82) in inpatient and/or outpatient care. Outpatient diagnoses were only 

considered if they were labelled as "confirmed" and were present in at least two quar-

ters of the observation year. Inpatient diagnoses were only considered if they were ei-

ther the main diagnosis or a secondary diagnosis in at least two hospitalisations within 

the observation year. Since the prevalence is based on administrative health data, it is 

also referred to as "administrative" prevalence.  

Administrative prevalence observed in administrative data was adjusted according to 

age (in years) and sex of a regions’ inhabitants. The group of 90-year-old persons was 

not included in the adjustment in years of age but as an age group.  

AOK Routinedatensatz zur Evaluation 

der HZV in Baden‐Württemberg 

(AOK Baden‐Württemberg); Fort-

schreibung des 

Bevölkerungsstandes (Statistisches 

Landesamt Baden‐Württemberg 

https://www.statistikbw. 

de/)  

 

53 Zahl der Pflegebedürftigen je 

Einwohner 

Number of long-term care recipi-

ents per inhabitant 

The indicators represents the number of people with a level of care dependency as de-

fined in SGB XI in relation to 100,000 inhabitants. 

Pflegestatistik; Fortschreibung der Be-

völkerung (Statistisches Landesamt 

Baden‐Württemberg https://www.sta-

tistik‐bw.de/) 

54 Anzahl Pflegebedürftige nach 

Pflegestufe 

Number of long-term care recipi-

ents by care level 

The indicator represents the number of long-term care recipients stratified by level of 

care dependency as defined in SGB XI with 0 “permanently significantly limited eve-

ryday competence”, 1 “level of care dependency 1”, 2 “level of care dependency 2”, 

and 3 “level of care dependency 3”. 

Pflegestatistik (Statistisches Landes-

amt Baden‐Württemberg 

https://www.statistik‐bw.de/) 

56 Häufigste Begleiterkrankungen 

Patientinnen und Patienten mit 

Demenz 

Most common comorbidities in 

patients with dementia 

The indicator shows the three most common comorbidities diagnosed in patients with 

dementia according to the ICD-10. Diagnoses were measured on a three-digit-level of 

ICD-10 codes. 

AOK Routinedatensatz zur Evaluation 

der HZV in Baden‐Württemberg 

(AOK Baden‐Württemberg) 

80 Anzahl Pflegebedürftige in häu-

ßlicher Pflege 

The indicator shows the number of people in need of care who receive outpatient care 

services and/or in-cash benefits as defined by SGB XI in relation to 1000 inhabitants. 

Pflegestatistik (Statistisches Landes-

amt Baden‐Württemberg 

https://www.statistik‐bw.de/) 
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ID Indicator name  

(German, original) 

Indicator name  

(English, translated) 

Description and operationalisation of indicator Data source (data holder) 

Number of persons in need of 

long-term care receiving home 

care 

128 Auslastung verfügbarer Plätze in 

stationären Pflegeeinrichtungen 

in Prozent 

Occupancy rate in percent of 

available places in residential 

nursing care facilities 

The indicator shows the occupancy rate of available places in all residential nursing 

care facilities located in the respective region. 

Pflegestatistik (Statistisches Landes-

amt Baden‐Württemberg 

https://www.statistik‐bw.de/) 

318 Einwohner je und Anzahl ambu-

lante Pflegedienste (gesamt) 

Inhabitants per and number of 

outpatient nursing facilities (to-

tal) 

The indicator shows inhabitants per and the number of outpatient nursing facilities of-

fering long-term care services and other care services.  

Pflegestatistik (Statistisches Landes-

amt Baden‐Württemberg 

https://www.statistik‐bw.de/) 

319 Einwohner je und Anzahl ambu-

lante Pflegedienste nur Leistun-

gen nach SGB XI 

Inhabitants per and number of 

outpatient nursing facilities (only 

services according to social 

code XI) 

The indicator shows inhabitants per and the number of outpatient nursing facilities 

which offer long-term care services (services according to SGB XI) only. 

Pflegestatistik (Statistisches Landes-

amt Baden‐Württemberg 

https://www.statistik‐bw.de/) 

341 Einwohner je und Anzahl Ge-

sundheits- und Krankenpfleger 

und -pflegerinnen in ambulanten 

Pflegeeinrichtungen 

Inhabitants per and number of 

nurses in outpatient nursing care 

facilities 

The indicator shows the number (in total and per inhabitants) of nursing staff in outpa-

tient nursing facilities. Trainees are not included. 

Pflegestatistik (Statistisches Landes-

amt Baden‐Württemberg 

https://www.statistik‐bw.de/) 

342 Einwohner je und Anzahl Kran-

kenpflegehelfer und -helferinnen 

in ambulanten Pflegeeinrichtun-

gen 

The indicator shows the number (in total and per inhabitants) of nursing assistants 

(nursing assistants and state-recognised recognised geriatric nursing assistants) in out-

patient nursing facilities. 

Pflegestatistik (Statistisches Landes-

amt Baden‐Württemberg 

https://www.statistik‐bw.de/) 
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ID Indicator name  

(German, original) 

Indicator name  

(English, translated) 

Description and operationalisation of indicator Data source (data holder) 

Inhabitants per and number of 

nursing assistants in outpatient 

nursing care facilities 

345 Einwohner je und Anzahl statio-

närer Pflegeeinrichtungen nach 

Art der Pflegeeinrichtung (z.B. 

Pflegestufen, Zielgruppen) 

Inhabitants per and number of 

residential nursing care facilities 

by care facility type (e.g. level of 

care, target groups) 

The indicator shows the number (in total and per inhabitants) of inpatient nursing facil-

ities in a region. 

Pflegestatistik (Statistisches Landes-

amt Baden‐Württemberg 

https://www.statistik‐bw.de/) 

346 Einwohner je und Anzahl verfüg-

barer Plätze in stationären Pflege-

einrichtungen nach Art der Pfle-

geeinrichtung 

Inhabitants per and number of 

available places in residential 

nursing care facilities by care fa-

cility type 

The indicator shows the number of places available in residential nursing care facili-

ties. These include, for example, nursing care places for full inpatient long-term care, 

places for short-term care and day and night care places. 

Pflegestatistik (Statistisches Landes-

amt Baden‐Württemberg 

https://www.statistik‐bw.de/) 

ID: identification number of the indicator 
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Appendix 7: Heatmaps of all participants from study 3 

 

 
Average fixation duration in seconds over the 46 participants whose heatmaps are displayed above: red: 0.31 - more / yellow: 0.30 - 0.24 / green 0.23-less. 

Figure 19: Heatmaps of all 46 participants (columns) after reading the data report (rows), scaled by fixation duration (in seconds) (Wronski et al. 

2021b) 
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