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Synopsis 

Multimorbidity, the simultaneous presence of multiple chronic conditions in one person, is becoming 

a growing concern for healthcare systems worldwide. This phenomenon leads to increased difficulty in 

managing and treating patients, ultimately resulting in higher healthcare costs and reduced health outcomes. To 

combat these challenges, healthcare providers and researchers must seek a better understanding of the specific 

experiences and needs of people with multimorbidity and use targeted interventions to improve care. The 

introduction of quality measures helps to identify areas for improvement, track progress over time and ensure 

accountability for the delivery of quality care. 

This thesis presents three studies that aim to gain insight into the quality of care and experiences of patients 

with multimorbidity through the development of measurement tools and frameworks. The first chapter explores 

the significance of multimorbidity and the impact of its growing prevalence on healthcare systems. It also 

examines methodological considerations for the generation of scientific evidence in this area and the 

applicability of existing measures for evaluating care in multimorbidity. The synopsis outlines the research 

questions that were derived from the current gaps in the literature and provides an overview of the methodology 

and results of the three individual studies. The overall findings are then discussed in relation to previous 

research, highlighting their strengths and limitations and drawing implications for research and clinical practice. 

 

Background 

As a result of demographic ageing and changes in lifestyle and environmental risk factors, chronic 

diseases are on the rise (Münzel et al., 2021; Sly et al., 2016; van Oostrom et al., 2016). Meanwhile, advanced 

medical technologies and medicines are enabling people to better manage their chronic conditions and prolong 

their lives (Cutler & McClellan, 2001; National Center for Health Statistics, 2017; Pefoyo et al., 2015; Rosland 

et al., 2019). Epidemiological studies suggest that the prevalence of multimorbidity is increasing at an even faster 

pace than the prevalence of single conditions (Paez, Zhao, & Hwang, 2009; Pefoyo et al., 2015; Steffler et al., 

2021; Uijen & van de Lisdonk, Eloy H, 2008). Patients with multimorbidity now account for over half of all 

consultations in general practice (Cassell et al., 2018; Salisbury, Johnson, Purdy, Valderas, & Montgomery, 2011) 

and see 60% more different physicians, thereby incurring higher healthcare costs (Olm et al., 2021; van den 

Bussche et al., 2016). This elevated healthcare utilisation is putting a strain on systems designed to treat single 

conditions (Fortin, Soubhi, Hudon, Bayliss, & van den Akker, 2007).  
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Managing Multimorbidity within the Healthc are System 

Fragmentation and insufficient collaboration across disciplines and sectors are among the most 

challenging issues for healthcare providers in the management of patients with multimorbidity (Søndergaard et 

al., 2015). Uncoordinated treatment plans can result in harmful regimens due to potential interactions of disease-

specific treatment recommendations (Boyd et al., 2005). Given the complex treatment decisions faced by these 

patients, there is a growing recognition of the imperative of a patient-centred generalist approach to care that 

addresses patient preferences and prioritises treatment accordingly (Boyd & Lucas, 2014; Moffat & Mercer, 

2015). Effective care for this population requires relational continuity, care coordination, medication 

management, and self-management support (Gruneir et al., 2016; Smith, Wallace, Clyne, Boland, & Fortin, 

2021). Primary care, with its core pillars of first-contact care, continuity, comprehensiveness and coordination 

according to Barbara Starfield (1998), presents an ideal setting for responding effectively to the demands of 

multimorbidity. Providing primary care for patients with multimorbidity is more than the sum of its parts; it 

involves a collaborative effort that focuses on the patient as a whole, including their values, goals, medical and 

personal history, and their overall health. Despite awareness of the need to shift away from disease-centric care 

(Tinetti & Fried, 2004), the trend towards greater specialisation continues (Luijks, Lagro-Janssen, & van Weel, 

2016), reinforcing silos within the healthcare system. 

The lack of reliable evidence is another major barrier to meeting the care needs of this patient group (Damarell, 

Morgan, & Tieman, 2020). Less than 20 years ago, the call for clinical practice guidelines for multimorbidity 

brought this issue to the forefront of healthcare research (Boyd et al., 2005; Starfield, 2006). While numerous 

descriptive studies have investigated the prevalence, clusters and consequences of multimorbidity, it is only 

recently that patients with multimorbidity have been included in clinical trials (Johnston, Crilly, Black, Prescott, 

& Mercer, 2019; Smith et al., 2021). Traditionally, the presence of multiple health conditions has been considered 

a criterion for exclusion from clinical trials because of potential treatment interactions and the difficulty of 

attributing effects to treatment, among other reasons (Weiss et al., 2014). The mismatch between the population 

for which treatments have been tested and those receiving them further complicates care for those patients. 

Another methodological obstacle for clinical research is the absence of a universally accepted operationalisation 

of multimorbidity. 

 

Definition and Operationalisation of Multimorbidity  

The distinction between comorbidity and multimorbidity is pivotal to the understanding of this 

concept. Feinstein first introduced comorbidity as ôany distinct additional entity that has existed or may occur 

during the clinical course of a patient who has the index disease under studyõ (1970). Unlike multimorbidity, the 

focus here lies with one specific disease and thus predominantly with specialised care (Harrison et al., 2021). A 

common definition of multimorbidity by van den Akker et al. (1996) refers to the ôco-occurrence of multiple 
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chronic or acute diseases and medical conditions within one personõ. However, studies indicate that between 

52% and 74% of the primary care population would fall into this category (Excoffier, Herzig, NõGoran, D®ruaz-

Luyet, & Haller, 2018; Hauswaldt, Schmalstieg-Bahr, & Himmel, 2022), increasing the probability of including 

patients who are not significantly impacted by their conditions or do not require ongoing treatment. 

In response to this problem, Ho et al. (2022) conducted a Delphi panel to reach international consensus on an 

operationalisation of multimorbidity. The panel agreed that conditions should be included in a measure of 

multimorbidity if they meet a least one of the following criteria: ôcurrently active; permanent in their effects; 

requiring current treatment, care, or therapy; requiring surveillance; or relapsing-remitting conditions requiring 

ongoing careõ. Based on these criteria, they propose a list of conditions to always or usually include in this 

measure given their impact on mortality, quality of life, frailty, mental health and treatment burden, all of which 

were considered to be the most relevant health outcomes. The concept of ôcomplex multimorbidityõ 

encompasses patients with a higher level of care needs, but there is no universally accepted definition of this 

term (Ho et al., 2022). Suggested definitions are the simultaneous presence of four or more conditions (Kingston 

et al., 2018), three or more chronic conditions affecting three or more different body systems (Harrison, 

Henderson, Miller, & Britt, 2016), or multiple chronic conditions with concomitant functional limitations 

and/or geriatric syndromes (Warner et al., 2017). 

 

Navigating Clinical Complexity: The Role of Clinical Practice Guidelines and Quality Metrics 

Greater clinical complexity is associated with an increased risk of quality deficits due to diagnostic 

uncertainty and interactions between diseases and treatments. This additional layer makes it more difficult to 

diagnose and treat patients effectively, which can lead to potential misdiagnosis, reduced treatment efficacy and 

adverse treatment effects. Moreover, the care-related workload faced by multimorbid patients may contribute 

to decreased treatment adherence (van Merode, van de Ven, & van den Akker, 2018). Discordant conditions, 

with unrelated pathophysiological profiles and treatment approaches, add to the complexity of care, whereas 

concordant conditions, with a shared pathophysiological profile and treatment approach, allow for synergistic 

management (Boyd & Fortin, 2010; Piette & Kerr, 2006). Zulman et al. (2014) argue that clinical complexity, 

together with the inadequate use of disease-specific clinical guidelines and quality metrics, can negatively affect 

the quality of care. Establishing clinical practice guidelines for multimorbidity has the potential to improve care 

by providing evidence-based recommendations and preventing harm to patients (Guerra-Farfan et al., 2022). 

However, without systematic assessment of the current state of healthcare, it remains difficult to evaluate new 

quality initiatives and translate them into standard care. Clinical trials often compare interventions with ôusual 

careõ, yet we have limited understanding of what this actually means. The application of standardised quality 

measures offers valuable information about opportunities for improvement, problems within healthcare systems 

and pathways, and patientsõ needs and experiences.  
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The Evolution of Quality Management in Healthcare 

The use of quality metrics in healthcare has a long history, with early examples dating back to the 19th 

century when vital statistics were collected to identify patterns of morbidity and mortality (Harolds, 2015). In 

the 1950s, the US-American physicist William E. Deming developed comprehensive quality management 

programmes for the Japanese automobile industry (Colton, 2000; Dahlgaard, Reyes, Chen, & Dahlgaard-Park, 

2019), which were later adapted for non-industrial sectors and informed Avedis Donebedianõs seminal work on 

the quality of healthcare (1988). Donebedianõs three dimensions of quality ð outcome, structure and process ð 

are still regarded the standard today (Marjoua & Bozic, 2012; Raffle & Muir Gray, 2007). Other changes in 

healthcare have also shaped the modern conception of quality, including the gradual shift from a hierarchically 

organised patient-provider relationship to shared decision-making and patient-centred care, the growing 

importance of evidence-based medicine, and greater demands for transparency (Abraham, 2015). In 1992, the 

Social Insurance Code (Federal Republic of Germany) made quality management a mandatory part of medical 

practice in Germany. As part of these efforts, the Federal Joint Committee (2005) issued a directive outlining 

the components of the required quality management, such as systematic analysis and optimisation of care 

processes and outcomes, documentation of quality and patient involvement. Since then, quality metrics have 

been widely used in Germany to assess and evaluate the quality of inpatient care, with the aim of enhancing the 

quality of treatments and services and ensuring patient safety (Mansky, Völzke, & Nimptsch, 2015). 

The United Kingdom has relied on quality indicators, primarily derived from standard documentation data, 

since 2004 to monitor primary care and and guide pay-for-performance models within the Quality and 

Outcomes Framework (Roland, 2004). In contrast, the lack of interoperable outpatient documentation systems 

in Germany hinders the adoption of benchmarking procedures (Pohlmann et al., 2020). Consequently, quality 

indicators remain optional for practitioners in this sector and are rather used to evaluate new models of care or 

as reference points in quality circles. The Institute for Applied Quality Improvement and Research in Health 

Care (aQua), in partnership with the statutory health insurance Allgemeine Ortskrankenkasse (AOK), 

introduced quality indicator systems for ambulatory care (QISA volumes) to support the implementation of 

evidence-based quality management (Szecsenyi, Stock, & Chenot, 2009). 

 

Strengths and Limitations of Quality Indicators: A Fine Line between Simplification and Complexity 

Quality is seen as an ongoing process oriented towards a vision of optimal care, rather than an endpoint 

(Abraham, 2015). This concept of quality, which cannot be measured in its entirety, is quantified through 

indicators that assign numerical values to specific quality criteria for relevant aspects of care (Birkner & 

Gramsch, 2008). By putting the pieces together, like a jigsaw puzzle, a more comprehensive picture of the overall 

quality of care can be obtained. The strengths of quality indicators make them one of the most valuable 

assessment tools in healthcare. Still, the downside to this reductive approach is that it leaves the interpretation 
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and communication of the results to the users. Adopting quality indicators without taking thoroughly 

considering potential biases and developing action plans can result in an oversimplification of the complexity 

of care. 

Following Donebedianõs dimensions of quality (1988), indicators can be categorised into structures (e.g. 

organisational structures, professional training or access to services), outcomes (e.g. patient safety and changes 

in health outcomes) and processes (e.g. interpersonal aspects of care, technical skills and service delivery 

processes). Outcome indicators reflect patient benefit more directly, but are subject to random and individual 

factors, particularly in the presence of multimorbidity (Abel et al., 2018). Therefore, analysis of outcome quality 

requires large comparison groups and risk adjustment for confounding factors. Process indicators, on the other 

hand, are less susceptible to external influences and can be better targeted by service providers. Structural 

indicators tend to be more complex to implement, often requiring reorganisation of operational procedures, but 

they provide clear guidance for health policy makers and healthcare providers. Nevertheless, the effects of 

procedural and structural changes on actual health outcomes are limited and difficult to demonstrate empirically 

(Salzer, Nixon, Schut, Karver, & Bickman, 1997). 

 

Challenges of Quality Measurement for Multimorbidity 

Few efforts have been made to create and validate metrics that are specific to or robust in the presence 

of multimorbidity (Valderas et al., 2019). In addition, the development of quality indicators specifically for 

multimorbidity is fraught with several methodological problems. Previous research shows that quality of care 

seems to increase with the number of diagnoses when measured with disease-oriented indicators, especially for 

concordant conditions (Piette & Kerr, 2006; Ricci-Cabello et al., 2015a; Ricci-Cabello, Violán, Foguet-Boreu, 

Mounce, & Valderas, 2015b). In contrast, patient safety and patient-centred indicators appear to be negatively 

associated with the number and severity of conditions (Panagioti et al., 2015; Ricci-Cabello et al., 2015b). Much 

of the literature has focused on the management of specific combinations of an index condition with common 

comorbidities (Pillay, Dennis, & Harris, 2014), but for patients with multimorbidity, these measures may 

prioritise the treatment or consequences of one condition over others, creating false incentives (Bayliss et al., 

2016). Although some researchers have argued for the use of tailored quality measures based on individual 

health profiles and clinical complexity, such as interaction matrices for combinations of comorbidities 

(Gassmann et al., 2017; Guthrie, Payne, Alderson, McMurdo, & Mercer, 2012; Muth et al., 2014; Zulman et al., 

2014), this approach presents significant challenges when applied to patients with multiple conditions and 

syndromes that cannot be attributed to a single underlying disease. Extensive adjustment procedures to account 

for clinical complexity can increase the appropriateness of quality indicators at the expense of their usability. 

Furthermore, it is uncertain how such parameters should be compared across patients and healthcare 

organisations. These challenges raise questions about the feasibility of tailoring quality measures in primary care. 
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Instead, generic measures relevant to patients with multimorbidity and empirical knowledge of patientsõ 

preferences and experiences of care are required to assess quality of care. Patient participation is gaining 

momentum for its role in improving the legitimacy and acceptability of these tools, but it is not yet part of the 

standard methodology (Kötter, Schaefer, Scherer, & Blozik, 2013). As perceptions of what constitutes high-

quality care often differ between healthcare professionals and patients (Baudendistel et al., 2015), both 

perspectives need to be considered when developing quality metrics (Herzberg et al., 2016).  

 

Treatment Burden in Patients with Multimorbidity 

Identifying and addressing treatment burden is a critical aspect in providing quality care to patients with 

multimorbidity (National Institute for Health and Care Excellence, 2016). Treatment burden, or the workload 

and impact on daily life associated with managing health conditions, is a concern for many patients with 

multimorbidity, who may have complex treatment regimens and may be seen by multiple healthcare 

professionals (Alsadah, van Merode, Alshammari, & Kleijnen, 2020; Boyd et al., 2005). Early evidence suggests 

that patients overwhelmed by this burden may be at greater risk of reduced health and adherence, with potential 

implications for patient safety (Boyd et al., 2014; Schreiner et al., 2020). Several factors contribute to treatment 

burden, including the number and complexity of conditions and treatments, the ability of patients to cope with 

these demands, and structural determinants such as access to services, fragmentation and insurance coverage 

(Rosbach & Andersen, 2017; Sheehan et al., 2019). Mair et al. (2009) were the first to advocate minimally 

disruptive medicine as an approach to chronic care that aims to minimise the burden on patients whilst ensuring 

high-quality care. This involves evaluating the depth of this burden and implementing strategies such as 

streamlining treatment schedules, coordinating care among multiple healthcare professionals, and engaging 

patients in shared decision-making to balance this workload. Moreover, low-quality care can increase the 

treatment burden through ineffective or unnecessarily complex, potentially harmful treatments that place greater 

demands on patients. Healthcare providers need reliable tools that allow them to assess the burden of treatment 

on patients in order to identify those who struggle to manage their care and to pinpoint areas that may be 

causing difficulties. Such patient-reported tools offer a valuable perspective that can be utilised not only in 

clinical practice, but also in health services research (Eton et al., 2020). 

Research to develop an instrument to measure patientsõ experience of treatment burden has been conducted in 

several countries, such as the US, the UK, France, Denmark and China (Boyd et al., 2014; Dou, Huang, Duncan, 

& Guo, 2020; Duncan et al., 2018; Eton et al., 2017; Eton et al., 2020; Pedersen et al., 2022; Tran et al., 2012; 

Tran et al., 2012), but no such instrument is currently available for Germany. Given the distinct structure of the 

healthcare system, it is crucial to adapt existing instruments to make them suitable for this context. In a review 

of different tools for measuring the treatment burden of patients with multimorbidity, we found that many of 

them require a considerable amount of time to administer, which creates additional burden for patients. The 
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Multimorbidity Treatment Burden Questionnaire (MTBQ) was identified as a more viable option for research 

and quality management purposes because of its brevity and user-friendly format (Sheehan et al., 2019). 

 

Aims and Research Questions 

While the topic of multimorbidity has garnered attention in recent years due to its widespread prevalence 

and impact on patient outcomes, current research in this field reveals a considerable gap in the understanding 

of the quality of care provided to people with multimorbidity. In particular, there is a lack of evidence-based 

interventions and tools for ensuring and monitoring the quality of care for this population. The objective of this 

work is to bridge this gap by advancing our knowledge of the quality of care for multimorbidity and developing 

methods for measuring the quality of care for multimorbidity in the German healthcare system. Within the 

scope of this thesis, a mixed-methods approach was employed to address the following research questions: 

(1) Which indicators can be used to assess the quality of care in multimorbidity? (Study 1) 

The aim of the first study was to develop quality indicators and a measurement framework for the 

management of patients aged 65 years and older with multimorbidity in primary care based on empirical 

evidence and expert consensus. 

(2) Which aspects of quality of care are relevant to multimorbidity from the patientsõ perspective? (Study 2) 

This study examined the subjective experiences and views of patients with multimorbidity and their 

(informal) carers on the quality of care using focus groups. We sought to identify important aspects of 

quality of care that could inform the development of quality indicators as outlined in the first 

publication. 

(3) How can treatment burden be measured in patients with multimorbidity? (Study 3) 

The goal of this study was to create a German version of the Multimorbidity Treatment Burden 

Questionnaire (MTBQ) through translation and cultural adaptation, and to determine its validity in a 

sample of patients with multimorbidity.  
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Methods 

This synopsis comprises three studies carried out as part of the third-party funded project 

ôDevelopment and Validation of Quality Indicators for Multimorbidityõ (MULTIqual). The research design of 

the framework study is described first, followed by the methods of each individual publication. 

 

Framework: The MULTIqual Research Project 

The MULTIqual project, funded by the Innovation Fund of the Federal Joint Committee (grant no. 

01VSF16058), started in July 2017 and ended in December 2020. Led by Professor Martin Scherer of the 

Department of General Practice and Primary Care at the University Medical Center Hamburg-Eppendorf, the 

project was conducted in partnership with the Department of General Practice and Health Services Research at 

the University Hospital of Heidelberg. Its objective was to develop and validate quality indicators for 

multimorbidity. 

The project was divided into three work packages. The first included a systematic literature review of quality 

indicators and guidelines for multimorbidity, as well as a qualitative study of the experiences and treatment 

priorities of patients with multiple chronic conditions and their informal carers. The second work package 

involved a two-stage consensus-building process with an independent expert panel using the nominal group 

technique. In the third step, a cross-sectional study was conducted to test the developed quality measures and 

evaluate their measurement properties. Ethics approval was obtained from Ethics Committee of the Hamburg 

Medical Association, the Clinical Ethics Committee Heidelberg and the Medical Association of Baden-

Württemberg. The study was compliant with the Declaration of Helsinki and all patients gave written informed 

consent before participating. The project was registered in the German Clinical Trials Register (DRKS00015718) 

prior to data collection. 

 

Methods of Study 1: Measuring the Quality of Care for Older Adults with Multimorbidity  

In this study, we used a mixed-methods approach to develop quality indicators for multimorbidity for 

the German healthcare system drawing on evidence from the literature and a formalised expert consensus. In a 

systematic literature review, we identified available quality indicators and guideline recommendations for the 

care of patients with multimorbidity. The focus group data yielded additional quality indicators, which are 

presented in more detail in Study 2. An independent, multidisciplinary expert panel then rated, revised and 

consented on a set of indicators via nominal group technique (McMillan, King, & Tully, 2016). 
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Systematic Literature Review and Development of Quality Indicators 

We performed a systematic literature review to identify existing guidelines, quality indicators and quality 

standards for the care of patients with multimorbidity. We searched electronic databases for combinations of 

descriptors and manually checked the reference lists of all relevant publications. Clinical setting and 

operationalisation of multimorbidity were not specified. Publications that were limited to medication 

management or specific index diseases were excluded. The minimum methodological requirement was the use 

of a systematic research design in the development of recommendations or quality metrics. Eligible references 

in English or German were independently reviewed by two researchers. A third reviewer was consulted in order 

to reach consensus on the inclusion of references. All recommendations and quality indicators related to the 

management of patients with multimorbidity were extracted from the relevant references. 

Based on the findings from the literature and the focus groups (see Study 2), we designed candidate quality 

indicators using standardised indicator sheets. Following the recommendations, we specified the numerator (the 

quality criterion to be measured) and denominator (the target population) of the quality indicators and defined 

inclusion and exclusion criteria (Agency for Healthcare Research and Quality, 2011). In a best-evidence synthesis 

(Slavin, 1995), we derived indicators from recommendations supported by the strongest level of evidence and 

opted for recommendations with lower levels of evidence for relevant quality aspects for which evidence was 

sparse. The indicator sheets indicated the sources and levels of evidence and served as the basis for the 

subsequent evaluation by the expert panel. 

 

Formal Consensus Process 

We recruited experts from the fields of general practice, nursing, social medicine, social work, physical therapy, 

pharmacology, health economics and health services researchers as well as patient representatives to form an 

independent panel. They were selected from across Germany for their clinical or methodological expertise and 

had to disclose conflicts of interest to minimise potential bias. In preparation, we trained the participants to 

facilitate their understanding of the methodology and objectives of the study. The panelists then evaluated 

candidate indicators in an online survey according to the QUALIFY criteria (Reiter et al., 2008) and made 

suggestions for improvement. In the second stage, they discussed the outcomes of the rating, revised candidate 

indicators and voted on their inclusion or exclusion in the final set at an in-person meeting. 

 

Measurement Framework 

Using the results of the previous steps, we constructed a measurement framework for assessing the quality of 

care in multimorbidity. This framework guided the selection of the final indicators to ensure that the key 

components of quality of care were addressed. For this purpose, all recommendations from the literature and 
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the focus groups were grouped into domains of care (Agency for Healthcare Research and Quality, 2014). In 

order to highlight the links between the domains, they were assigned to the levels at which the interventions 

affect healthcare provision. The work of Taplin et al. (2012) on the multilevel influences on the care continuum, 

from the patient level to the national policy level, provided the foundation for our model. It outlines the dynamic 

relationship between patient health outcomes and contextual influences on the quality of care, organised within 

a hierarchical ecological system. 

 

Methods of Study 2: Quality of Care for People with Multimorbidity - A Focus Group Study with 

Patients and their Relatives 

In the second study, a qualitative research design with focus group methodology was used to explore 

what aspects of quality of care are relevant from the perspective of patients with multimorbidity and their 

informal carers. These informed the development of quality indicators for Study 1. 

 

Recruitment and Data Collection 

General practices in the greater Hamburg and Heidelberg areas recruited patients aged 65 years or older with at 

least three chronic conditions among their active clientele. Patients were excluded if they were not proficient in 

German or unable to give informed consent. Eligible patients received a written invitation with information 

about the study and were asked to invite their family members, partners or friends who provide care for them, 

to a focus group for carers. 

Focus groups were hosted at the study centres in Hamburg and Heidelberg. Participants gave their informed 

consent for data recording and analysis. Standardised questionnaires were used to collect sociodemographic 

information. Separate guideline-based focus groups were conducted for patients and carers. The guidelines, 

which were analogous for both groups, were designed in recognition of the multifaceted nature of the concept 

of quality, which is often understood and interpreted differently by lay people and experts (Sofaer & Firminger, 

2005). We therefore approached the subject of quality through questions about positive and negative 

experiences of care, specific care needs related to multimorbidity, and visions of ideal primary care. At the end, 

all gathered aspects of quality of care were ranked on a Likert scale from 1 (not important) to 4 (very important), 

and participants were asked to give reasons for their assessment. The focus groups, each led by two moderators, 

lasted approximately two hours and were digitally recorded and minuted by a trained research assistant. The 

digital recordings were transcribed verbatim, and all personally identifiable information was pseudonymised. 
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Data Analysis 

The transcripts were analysed in MAXQDA 11 software following Kuckartzõ approach to qualitative content 

analysis (2012). Deductive categories were derived from the literature-based indicator set. Inductive categories 

were created to code any new aspects of quality of care that emerged from the transcripts. Coding was carried 

out in two rounds, with researchers regularly discussing and comparing their coding decisions. The results were 

then shared with other working groups to ascertain intersubjective comprehensibility of data interpretation 

(Steinke, 2010). 

 

Methods of Study 3: Adaptation and Validation of a German Version of the Multimorbidity Treatment 

Burden Questionnaire 

The process of translating and adapting a patient-reported instrument to measure the burden of 

treatment, the MTBQ, for use in Germany involved multiple steps. First, the questionnaire was translated from 

English into German using a forward-backward translation approach (International Test Commission, 2017). 

Cognitive interviews and pilot tests were then conducted to assess comprehension, acceptance and content 

validity of the German version from the patientsõ perspective. Finally, the psychometric properties of the 

German MTBQ were determined in the cross-sectional sample of the MULTIqual project, which included 

primary care patients aged 65 years and older with three or more chronic conditions. 

 

The Multimorbidity Treatment Burden Questionnaire 

The original questionnaire covers important aspects of treatment burden that are relevant to patients in the 

German healthcare system as well, such as medical appointments, medication intake, self-care, financial strain 

and seeking social support and has been validated in a large sample (n=1,524) of primary care patients with 

multimorbidity in the UK (Duncan et al., 2018). It consists of ten items, with three optional questions that may 

not be applicable to all target populations. Responses are given on a 5-point Likert scale, and the global score is 

calculated as the mean score multiplied by 25, resulting in a range of 0 to 100. This score can be used to 

categorise treatment burden into four groups: no burden (global score = 0), low burden (< 10), medium burden 

(10ð22), and high burden (Ó 22). The initial psychometric evaluation showed satisfactory internal consistency 

and strong positive correlations with self-reported disease burden and moderate negative correlations with 

quality of life and self-rated health status, indicating good construct validity. Regression analysis revealed 

significant associations between changes in MTBQ scores over time and changes in health-related quality of life 

and patient assessment of chronic care at nine-month follow-up, which suggests good responsiveness. 
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Translation, Cognitive Interviews and Pilot Test 

To adapt the full 13-item MTBQ, two translators independently translated the English questionnaire into 

German. These translations were then combined into a single version, followed by back-translations by two 

independent translators. Both versions were checked for discrepancies and examined for cross-cultural validity 

(Hambleton & Zenisky, 2010) before agreeing on a final German translation. In semi-structured cognitive 

interviews, we asked primary care patients aged 65 years and older with multimorbidity to verbalise their 

thoughts and probed for insights into the cognitive process involved in answering the questions. Interviews 

were recorded and transcribed verbatim, and qualitative analysis was conducted to identify any 

misunderstandings of the questions and whether responses reflected the intended meaning (Willis & Artino, 

2013). Additionally, we conducted a pilot test with adults receiving chronic care to establish feasibility and detect 

problems that might arise during test administration. 

 

Assessment of Psychometric Properties 

We recruited patients from general practices in the greater Hamburg and Heidelberg areas. The GPs screened 

their client base for a minimum age of 65 years and the presence of three or more conditions out of a list of the 

most common chronic conditions associated with symptom burden and requiring active medical treatment 

(Breckner et al., 2022). Patients were excluded if they had severe cognitive impairment, communication 

difficulties such as limited German language skills, or were in a terminal stage of disease. Eligible patients were 

invited by their GP to take part in the study, and written informed consent was obtained by research staff after 

explaining the purpose and procedures of the study. Data collection included sociodemographic characteristics, 

healthcare utilisation and quality indicator data. Further patient-reported experiences and outcome measures 

were collected using the Medication Adherence Rating Scale (Mahler et al., 2010), the Patient Activation Measure 

13-item version (Brenk-Franz et al., 2013), the 14-item version of the Social Support Questionnaire (Fydrich, 

Sommer, Tydecks, & Brähler, 2009) and the EQ-5D-5L for measuring health-related quality of life and self-

rated health (The EuroQol Group, 1990). 

We applied the original thresholds for categorising the global score into four levels of treatment burden for 

comparison between the UK, Chinese, and Danish versions. We calculated item properties in SPSS 25.0 and 

computed McDonaldõs omega as a reliability coefficient utilising the MBESS package for R (Rosseel, 2012). We 

also performed exploratory factor analyses using scree plots, parallel analysis of eigenvalues, and Velicerõs 

minimum average partial test with R package EFA (O'Connor, 2021). Goodness of fit was examined with Root 

Mean Square Error of Approximation (RMSEA), Standardised Root Mean Square Residual (SRMR) and 

Comparative Fit Index (CFI), with values closer to zero indicating better support for the proposed model. 

Construct validity was established by analysing the relationship between MTBQ scores and number of long-
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term conditions, medication adherence, patient activation, perceived social support, health-related quality of life 

and self-rated health using Mann-Whitney U tests. The significance level was set to ǟ = 0.05. 

 

Results 

The following section summarises the findings of the separate studies. The findings are interrelated, as 

the focus group conducted in the second study provided crucial input for the development of the quality 

indicators in the first study. 

 

Results of Study 1: Measuring the quality of care for older adults with multimorbidity  

The results of the study produced 51 candidate quality indicators for the care of patients with 

multimorbidity, with 47 of these indicators drawn from the available literature and four additional indicators 

generated through focus group discussions. These were used to create a measurement framework encompassing 

patient factors, patient-provider communication, and context and organisational structures. A final set of 25 

indicators was then selected by the expert panel.  

 

Systematic Literature Review and Development of Quality Indicators 

The search algorithm yielded a total of 14,225 hits and, after removing duplicates, titles and abstracts of 5,793 

references were screened for eligibility. Out of these, 178 publications were reviewed in full and eight were 

included in the final synthesis. We identified three guidelines, one from the UK National Institute for Health 

and Care Excellence (2016), one from the German College of General Practitioners and Family Physicians 

(2017) and one from the American Geriatrics Society Expert Panel on the Care of Older Adults with 

Multimorbidity (2012). Another two references were categorised as guiding framework (Muth et al., 2014; 

Palmer et al., 2018), and three references were related to quality measures (National Institute for Health and 

Care Excellence, 2017; National Quality Forum, 2012; Working Group on Health Outcomes for Older Persons 

with Multiple Chronic Conditions, 2012). From these references we obtained 81 guideline recommendations 

and six quality indicators with some thematic overlap, addressing 47 different quality criteria. In addition, four 

quality criteria were derived from the focus groups in Study 2. Drawing on these findings, we created 51 candidate 

quality indicators. 
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Measurement framework 

The quality criteria extracted from the previous findings were mapped to 13 domains of care, which were then 

assigned to three levels of care. The criteria covered three layers of the Multilevel Model (Taplin et al., 2012), 

the patient level, the direct communication between provider and patient, and the organisational level. This 

resulted in a conceptual framework of quality of health care for older adults with multimorbidity, as depicted in 

Figure 1. 

Figure 1   Conceptual framework of quality of health care for older adults with multimorbidity.  

 Figure reprinted from Schulze et al., 2022. Copyright by the authors. 

 

Formal Consensus Process 

The consensus process involved a panel of 23 experts, four of whom were unable to participate in the second 

phase. In the initial assessment, 23 indicators received a positive rating, 22 received a mixed rating and six 

received a poor rating. Weaknesses in the underlying evidence and insufficient support for a link between target 

indicator values and better outcomes were the main reasons for poor ratings. In the second stage, the panel 

dropped five indicators that had previously received positive ratings because they were considered duplicative 

or less clear in their operationalisation than other indicators. The final set consisted of 25 quality indicators, 

which are outlined in Table 1, together with their corresponding domains of care within the framework. 
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Table 1   Overview of accepted quality indicators within the measurement framework 

Target level of 

health care 

Care Domains Quality Indicator  Numerator Denominator 

Patient factors 

Physical and 

mental health 

Screening for depression No of pts whose risk of depression was assessed using 

screening questions 

No of pts (65+) with Ó 3 cc 

without prior diagnosis of 

depression 

Proactive pain assessment No of pts who were asked about the presence of pain No of pts (65+) with Ó 3 cc 

Identification of patients with 

multimorbidity 

Number of patients for whom the presence of 

multimorbidity was identified and labelled in their file 

No of pts (65+) with Ó 3 cc 

Individual 

background 

Addressing financial support needs No of pts who were asked about their need for financial 

support  

No of pts (65+) with Ó 3 cc 

Involving partners, family and 

caregivers 

No of pts that had a discussion whether and to what 

extent partners, family and caregivers should be involved 

in important decisions 

No of pts (65+) with Ó 3 cc 

Coping and 

skills 

Patient education/ 

self-management  

No of pts who were offered participation in a patient 

training or support group or given a written self-

management plan 

No of pts (65+) with Ó 3 cc 

Monitoring adherence to treatment No of pts whose adherence to treatment was assessed No of pts (65+) with Ó 3 cc 

Quality of life 

Quality of life assessment No of pts that had a discussion about their subjective 

quality of life 

No of pts (65+) with Ó 3 cc 

Assessment of symptom burden No of pts whose symptom burden was assessed using 

validated measurement tools 

No of pts (65+) with Ó 3 cc 

Assessment of biopsychosocial 

support needs 

No of pts whose biopsychosocial support needs were 

assessed and documented according to ICF 

No of pts (65+) with Ó 3 cc 

Preferences Eliciting patient preferences No of pts whose priorities, goals and values were 

discussed and documented 

No of pts (65+) with Ó 3 cc 

Patient-provider 

communication 

Information 

and decision-

making 

Information about medication No of pts who were informed about their medication 

(indication, effect, intake) 

No of pts (65+) with Ó 3 cc 

receiving pharmacological 

treatment 

Information about potential 

benefits and harms of treatment 

options 

No of pts who were informed about potential benefits 

and risks of treatment options prior to treatment 

decisions 

No of pts (65+) with Ó 3 cc 

Shared decision making No of pts who state that they are involved in treatment 

decisions to the extent they wish 

No of pts (65+) with Ó 3 cc 
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Target level of 

health care 

Care Domains Quality Indicator  Numerator Denominator 

Mutual agreement on treatment 

goals 

No of pts with whom treatment goals were established No of pts (65+) with Ó 3 cc 

Care planning 

and clinical 

management 

Written treatment plan No of pts with a written treatment plan No of pts (65+) with Ó 3 cc 

Medication review No of pts that received a review of their medication No of pts (65+) with Ó 3 cc 

with long-term medication  

Regular updates of medication plan No of pts whose medication plan was checked for 

updates in the last three months 

No of pts (65+) with Ó 3 cc 

with Ó3 long-term medications 

Documentation of adverse drug 

reactions 

No of included practices/units where the identification 

and documentation of adverse drug reactions follows a 

standardized procedure 

No of included practices/units 

Monitoring of pain management No of pts with chronic pain whose pain management 

was monitored and adjusted if necessary 

No of pts (65+) with Ó 3 cc 

Assessment of treatment burden No of pts that had a discussion of their treatment burden  No of pts (65+) with Ó 3 cc 

Context and 

organisational 

structures 

Coordination Assigning responsibility for 

coordination of care 

No of pts with whom it was agreed and recorded which 

health care provider is responsible for the overall 

coordination of care 

No of pts (65+) with Ó 3 cc 

Cooperation Comprehensive care documentation No of pts for whom reports from all health care 

providers involved are accessible to the care coordinator 

No of pts (65+) with Ó 3 cc 

Training Training programs addressing the 

management of pts with 

multimorbidity 

No of practices/units where a) at least one physician and 

b) at least one member of the non-physician staff has 

participated in training programs for multimorbidity 

No of included practices/units  

Abbreviations   No = number; pts = patients; cc = chronic conditions; ICF = International Classification of Functioning, Disability and Health. 

            Table adapted from Schulze et al., 2022. Copyright by the authors. 
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Results of Study 2: Quality of Care for People with Multimorbidity - A Focus Group Study with 

Patients and their Relatives 

For this study, we conducted eight focus groups with patients and three focus groups with family 

members. The sample consisted of 47 patients, aged 65 to 84 years, and nine family members, aged 49 to 

78 years. Among the patient sample, 61.7% of participants were women, compared with 33.3% women 

among the family members. The majority of the quality indicators previously identified in the literature were 

supported by the results of the focus groups. Four novel aspects of quality emerged from the data, which 

are described in more detail below. 

Patient education/self-management: Participants placed great importance on the availability of training 

opportunities and strategies for self-management. Those who had received training reported using these 

skills to help manage their conditions on a daily basis. 

Regular updates of medication plan: Many patients had been provided with a medication plan, as required by law 

in Germany, and considered its accuracy a critical quality aspect, especially when taking multiple medications 

or receiving prescriptions from different providers. Some patients always carried a copy of their medication 

plan with them, in case of emergencies.  

GP-coordinated care: In the focus groups, participants valued the role of GPs in coordinating or guiding their 

care. This includes, for example, making targeted referrals to their network specialists, maintaining a 

comprehensive medical record that contains reports from other healthcare providers and planning 

preventive measures. 

Regular check-ups: Participants expressed support for regular screenings and appointments for health check-

ups, often provided as part of disease management programmes, for their potential to identify and prevent 

health deterioration at an early stage. 

These quality aspects were used to create four new indicators, which were subsequently evaluated by the 

expert panel. Two of the indicators, regular check-ups and GP-coordinated care, were not endorsed by the 

panel due to the possibility that other health professionals, such as care managers, could also play a 

coordinating role, and that a rigid schedule of check-ups would not adequately address the diverse needs of 

patients with multiple conditions and therefore might incentivise overutilisation. However, the indicators 

for ôRegular updates of medication planõ and ôPatient education/self-managementõ were accepted and retained in the 

indicator set (see Study 1).  
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Results of Study 3: Adaptation and Validation of a German Version of the Multimorbidity 

Treatment Burden Questionnaire 

This section outlines the results of the translation, cognitive interviews, pilot test and assessment 

of psychometric properties of the German MTBQ.  

 

Translation, Cognitive Interviews and Pilot Test 

The review of forward and backward translation and findings from the cognitive interviews highlighted 

inconsistencies in the adaptation of the optional item ôGetting help from community servicesõ. The different 

structures of the healthcare systems do not allow for an appropriate adaptation, which led to the exclusion 

of this item. Additionally, the cognitive interviews revealed that respondents had difficulty distinguishing 

between the two options ôdoes not applyõ and ônot difficultõ. For this reason, we added a more detailed test 

instruction. No other modifications were deemed necessary at this stage of the study. With an average time 

to complete the test of 4 minutes, the burden on participants was low. 

 

Assessment of Psychometric Properties  

Among the 1,243 eligible patients invited to the cross-sectional MULTIqual study, 362 (29.1%) agreed to 

participate. In total, 344 participants completed the minimum requirement of 50% of the MTBQ questions 

and were therefore included in the statistical analysis. The sample was on average 77.5 years old and included 

slightly more women (55.2%) than men. Participants had a median of 10 chronic conditions.  

Table 2 displays descriptive statistics for each item and the global score. Scores were positively skewed, 

indicating a potential floor effect. Item 9 (ôGetting health care in the evenings and at weekendsõ) was removed in 

accordance with the guidelines in the original MTBQ test instructions, as it applied to less than 60% of the 

study population. Contrary to the original questionnaire, item 3 (ôPaying for prescriptions, over the counter medication 

or equipmentõ) was retained as it was relevant to the majority of participants. Item 13 (ôHaving to rely on help from 

family and friendsõ) represented the greatest burden for patients. Categorisation of MTBQ global scores 

indicated that 25.6% of participants experienced no treatment burden, 39.0% experienced low treatment 

burden, 28.2% experienced medium treatment burden and 7.3% experienced high treatment burden. Global 

scores were significantly higher for women than for men (Mdn1 = 6.82, Mdn2 = 4.55; U = 11729, p = .001) 

and for patients with anxiety or depression (Mdn1 = 9.10, Mdn2 = 4.55; U = 3172, p = .024). The data were 

suitable for exploratory factor analysis according to the Kaiser-Meyer-Olkin measure of sampling adequacy 

(0.755).  
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Table 2   Descriptive analysis of MTBQ items and global score (N = 344) 

No. Items Applicability 

(in %) 

Mean 

score 

Standard 

deviation 

1 Taking lots of medications 86.3 .39 .89 

2 Remembering how and when to take medication 94.8 .14 .49 

3 Paying for prescriptions, over the counter medication or 

equipment 

90.1 .33 .73 

4 Collecting prescription medication 87.2 .18 .70 

5 Monitoring your medical conditions (eg, checking your 

blood pressure or blood sugar, monitoring your symptoms, 

etc) 

90.7 .10 .45 

6 Arranging appointments with health professionals 95.1 .23 .71 

7 Seeing lots of different health professionals 93.6 .44 .92 

8 Attending appointments with health professionals (eg, 

getting time off work, arranging transport, etc) 

87.5 .24 .77 

9 Getting health care in the evenings and at weekends* 46.8 .15 .57 

11 Obtaining clear and up-to-date information about your 

condition 

94.7 .17 .58 

12 Making recommended lifestyle changes (eg, diet and 

exercise) 

93.0 .59 .87 

13 Having to rely on help from family and friends 70.8 .61 1.02 

 Global MTBQ score 100 7.86 9.55 

Notes   * Item 9 optional. Item 10 not applicable in the German healthcare system. 

 

The scree plot, parallel eigenvalue analysis and Velicerõs minimum average partial test all pointed towards a 

single-factor solution, although this accounted for only 21.20% of total variance. Results on the model fit 

were inconclusive with robust CFI = .845, robust RMSEA = .073 and SRMR = .072. At Ƿt = .71, the 

internal reliability was found to be adequate. The data analysis revealed significant negative correlations 

between treatment burden and factors such as health-related quality of life, self-rated health, social support, 

patient activation, and adherence to medication regimen. There was also a positive correlation between 

treatment burden and the number of comorbidities. These patterns in the data supported prior hypotheses 

about construct validity. 

 

Discussion 

The present research lays the groundwork for the systematic assessment of the quality of care for 

patients with multimorbidity in the German health care system by providing standardised measurement 

instruments. The two main outcomes were (1) a set of quality indicators and a measurement framework for 
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multimorbidity (Studies 1 and 2), and (2) a German instrument to measure treatment burden (Study 3). The 

process of developing the quality indicators involved a systematic literature review, focus groups with 

patients, and nominal group technique with experts from a variety of professional and stakeholder groups. 

This resulted in a set of 25 quality indicators and a conceptual framework representing three core layers of 

multilevel influences on the quality of care. The identified indicators can be utilised in healthcare practices 

for quality management purposes and may serve as a basis for the implementation of treatment standards 

for multimorbidity. The German MTBQ, obtained through a combination of qualitative and quantitative 

research methods, demonstrated good validity. The potential use of the MTBQ as a measure in future 

clinical trials and its effectiveness in clinical practice require further investigation. 

 

Relationship between Quality of Care and Patient Outcomes 

The indicators proposed in this thesis aim to promote comprehensive, patient-centred 

communication and consider the patientõs overall situation, including treatments, personal goals, well-being 

and individual circumstances. For instance, the set of indicators includes process measures that focus on 

eliciting patient priorities, assessing treatment burden and conducting medication reviews. A study by Tinetti 

et al. (2019), albeit with methodological limitations, found that care aligned with patient preferences led to 

lower treatment burden and fewer unwanted interventions. This suggests that high-quality care, as measured 

by the proposed indicators, may also contribute to a reduction in treatment burden and costs. Furthermore, 

researchers need to re-evaluate whether patient-centred outcomes should be given a higher priority in 

interventional studies than in the past (Sasseville, Chouinard, & Fortin, 2021). Dowrick (2018) asserts that 

patient-centred care should be seen as an ôend in itselfõ, as long as interventions do not compromise patient 

safety. However, the idea that there is a direct link between patient-centred care and improved health 

outcomes has been challenged by the findings of large randomised-controlled clinical trials (Fortin, Stewart, 

Almirall, & Beaupré, 2022; Smith et al., 2021). While the provision of high-quality primary care is crucial, it 

alone cannot fully address the intricate nature of multimorbidity. A multilevel strategy comprising public 

health and healthcare policy is necessary to drive substantial advancements in patient outcomes.  

 

Multilevel I nfluences on the Quality of Care in Multimorbidity 

In the past, efforts to improve healthcare have been directed primarily at optimising individual 

aspects of the care process, resulting mainly in technological progress. Yet this proved insufficient to 

significantly transform the quality of care, thus confirming the need for a comprehensive approach that 

takes into account the individual, provider and organisational levels. In light of this, we adopted the model 
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of multilevel influences on the cancer care continuum by Taplin et al. (2012) as the basis for our quality 

measurement framework for multimorbidity. The model was selected because it encompasses the entire 

healthcare continuum, including prevention and end-of-life care, and factors in contextual influences and 

changes in national policies. The model is exemplified in cancer, but its principles apply equally to 

multimorbidity. 

The original multilevel model identifies family and social support as a target for quality management. 

However, it is widely recognised that multimorbid older people are often carers themselves rather than 

receiving support, e.g. as spousal carers. To reflect this, family and social support were included in the patient 

parameters in our measurement framework, acknowledging that their availability depends on the individual 

circumstances of each patient. In addition, greater emphasis has been placed on the patient-provider 

interaction, which Taplin et al. describe as an interface of care. 

The traditional approach of evaluating healthcare by structural and outcome metrics such as service 

availability, mortality and costs offers little information about the actual quality of care delivered to patients. 

To fill this gap, the new set of indicators has been created to guide quality improvements at all levels of 

healthcare delivery that can be targeted by providers. Measuring treatment burden also helps to detect 

barriers that negatively affect patientsõ experience of care and contribute to lower quality of care. (Gaspar & 

Miranda, 2022). The literature points to organisational and delivery aspects of healthcare, rather than patient- 

or treatment-specific factors, as significant contributors to treatment burden (Hu et al., 2022). Tran et al. 

(2014) observed higher financial burden in the US and Australia, which is consistent with qualitative research 

identifying this as a common concern for patients from these countries. Conversely, in the UK, the study 

found that the burden of treatment was impacted by the relationship between patients and healthcare 

providers, which may be due to pay-for-performance initiatives incentivising biomedical targets at the 

expense of patient-centeredness and continuity of care. The newly developed standardised measurement 

tools will facilitate the evaluation of factors that influence quality of care and enable the design of multilevel 

interventions by mapping these factors to different levels of the conceptual model. 

 

The Vital Role of Healthcare Policy in Quality Care 

The use of quality indicators in internal quality management alone is not enough to achieve 

sustainable progress in the quality of care. As outlined above, the definition of high-quality care in the 

context of multimorbidity should be translated into healthcare policy as well. The results of the focus groups 

show that patients value an approach from their GP that considers both the medical and psychosocial 

aspects of their health. Allocating sufficient time for communication in primary care might help GPs to 
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foster strong relationships with patients and their families, to engage in shared decision-making, and to tailor 

treatment plans to individual needs. Patients also stress the importance of their GP coordinating their care, 

including keeping track of specialist visits and monitoring treatments and their effects. In Germany, with its 

combination of fee-for-service and per-case payment for outpatient services, primary care representatives 

criticise inadequate remuneration for communication-based interventions and the limited time available to 

address complex problems during consultations (German Association of General Practitioners; German 

College of General Practitioners and Family Physicians, 2018; Lühmann et al., 2016). Likewise, 

reimbursement for tasks such as updating medication plans is low, and multidimensional assessments are 

budgeted on a per-patient basis (Fricke & van den Bergh, 2016; Korzilius & Osterloh, 2018; National 

Association of Statutory Health Insurance Physicians, 2023). Practices operate on a mixed calculation with 

some patients being more profitable than others, and this imbalance may be exacerbated by the predicted 

increase in multimorbidity. The number of specialists in Germany surpassed the number of GPs in 2005, 

raising concerns about filling GP vacancies in the near future (Robert Bosch Foundation, 2021; Statista, 

2014). To attract young medical professionals to general practice, working conditions must be better aligned 

with the realities of caring for complex patients: There is a need for care models that make room for 

communication and coordination in day-to-day practice, which could lead to higher satisfaction for both 

patients and providers. 

 

Strengths and Limitations 

Quality indicators are useful tools for assessing the quality of health care, but they are limited by 

the fact that they focus on the measurable aspects of quality and neglect others that are equally relevant but 

difficult to quantify (Nothacker et al., 2021). On one hand, due to practical challenges in quantifying 

coordination and collaboration between different providers, the indicator set only partially addresses these 

aspects. Both the indicator set and the MTBQ do not properly account for the diffusion of responsibility 

between providers that is common in the German healthcare system. The gatekeeping role of the GP is 

voluntary and tied to certain care subcontracts, such as GP-coordinated care (ôHausarztzentrierte 

Versorgungõ). With free choice of healthcare providers and unrestricted access to specialist services, patients 

can receive treatment without their GP being aware of it. This can lead to greater treatment burden and 

higher probability of important information being lost or not properly shared between providers (Penm, 

MacKinnon, Strakowski, Ying, & Doty, 2017). It is therefore important to interpret the outcomes of these 

measures with caution and to consider the contributing factors carefully before drawing conclusions about 

individual services provided to patients. On the other hand, the current set of indicators has several 

strengths. One key advantage is its focus on process and communication parameters that promote patient-
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centred care. This guarantees that patients, regardless of their individual combination of health conditions, 

can benefit from the implementation of the quality standards measured by the indicators. In contrast, 

research into the impact of large pay-for-performance initiatives, such as the Quality and Outcomes 

Framework, suggests that they create an undue focus on certain disease-specific outcomes and diagnostics 

(Gillam, Siriwardena, & Steel, 2012; Tran et al., 2014). 

Another limitation of this work is the selection of an older demographic of patients aged 65 and over. This 

raises questions about the generalisability of these findings to a younger population, and whether high-

quality care would mean the same for them. Research indicates that the burden of treatment is significantly 

higher in younger patients with multimorbidity (Duncan et al., 2018; Pedersen et al., 2018), and the present 

measurement tools may not fully capture these challenges. For example, balancing care-related workload 

with other demands, such as work and family responsibilities, may pose bigger difficulties for young and 

middle-aged adults (Smith et al., 2021). The scaling of the MTBQ and its pronounced floor effects make it 

more responsive to improvements in care for high burden patients, and thus potentially more suitable for 

this particular age group. Furthermore, the operationalisation of multimorbidity as three chronic conditions, 

although based on the German guideline for multimorbidity (German College of General Practitioners and 

Family Physicians, 2017) and user-friendly, is controversial in the scientific community, as a simple count 

of diagnoses may not adequately reflect clinical complexity. 

Current indicator and test development manuals lack clear instructions for patient involvement. Even 

though their participation is recognised as the gold standard in the development of guidelines and 

performance measures, it is not sufficiently translated into research practice (Domecq et al., 2014; Kötter et 

al., 2013; Rashid, Thomas, Shaw, & Leng, 2017). We aimed to address this by making a conscious effort to 

seek input from patients at several stages of the process. Successful patient participation requires adequate 

support and empowerment to enable them to contribute meaningfully to the project. Especially the complex 

methodological background of quality indicators requires a comprehensive introduction to the topic. To 

collaborate effectively with patient partners in the indicator development, we supplied handbooks with easy-

to-understand material on quality indicators and selected evaluation criteria that could be assessed by lay 

people without expert medical knowledge. We also used qualitative methods such as focus groups and 

cognitive interviews to gain a deeper understanding of patientsõ perspectives. Assessment of face validity, 

although often neglected in research, is essential as it sheds light on the perception of the measurement tool 

by its intended respondents and users and problems with its application (Scott et al., 2020). It  can also 

enhance usage and response rates, because participants are more likely to engage with an instrument that 

they clearly understand and perceive as relevant (Willis & Artino, 2013).  
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Implications for Clinical Practice and Directions for Future Research 

These studies have taken a noteworthy approach in incorporating the perspectives of older adults 

with multimorbidity throughout the process. Nevertheless, it is important to extend the focus to younger 

adults and to examine any unaddressed quality aspects in order to assess the validity of the instruments for 

this population. Given the growing importance of patient participation in health care research, 

methodological guidelines must prioritise transparent reporting of their involvement (Domecq et al., 2014; 

Kötter et al., 2013; Kötter, Blozik, & Scherer, 2012). 

Currently, the slow progress of digitization and the variety of documentation systems in healthcare practices 

in Germany (Nohl-Deryk, Brinkmann, Gerlach, Schreyögg, & Achelrod, 2018) make it challenging to derive 

process indicators from standard documentation data or electronic health records. For this reason, the 

indicator set is best suited for internal quality management and health services research. The recently 

published QISA volume on multimorbidity provides guidance on the collection of indicator data to support 

these efforts (Glassen et al., 2022). However, before these quality indicators can be utilised to assess standard 

care on a broader level, they need to be subjected to further clinimetric validation. As a first step, the 

MULTIqual project carried out a cross-sectional study to validate a core indicator set (Schäfer et al., 

manuscript submitted for publication). If advances in care render existing indicators obsolete or require new 

indicators, the set will have to be updated accordingly. Longitudinal studies are needed to assess whether 

their implementation in clinical practice leads to long-term improvements in patient outcomes and 

reductions in overuse and underuse. 

The first German instrument to measure treatment burden was developed as a result of this work. The 

availability of the MTBQ in a number of languages makes it a useful tool for comparative research between 

countries, and it is currently being administered for this purpose in the EU-funded trial ôEvaluation of a 

patient-centred biopsychosocial blended collaborative care pathway for the treatment of multimorbid elderly 

patientsõ (Herrmann-Lingen et al., 2022). The use of this questionnaire will facilitate empirical exploration 

of the relationship between treatment burden, patientsõ social support systems and health services (May et 

al., 2014). The link between elevated levels of treatment burden and adverse health outcomes has been 

postulated in many theoretical models (e.g. in the ôcumulative complexity modelõ by Shippee, Shah, May, 

Mair, & Montori, 2012), but remains understudied. The MTBQ can be used in future observational and 

interventional studies to gain a better understanding of this relationship. It should also be evaluated as a 

screening tool to identify burdened patients and as a basis for shared decision-making in clinical practice. 
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Conclusion 

The research presented in this thesis makes significant contributions to the field of multimorbidity 

and healthcare quality assessment. The development of quality indicators, a measurement framework as well 

as a German instrument for measuring treatment burden, offer a much-needed systematic approach to 

evaluating the care of patients with multimorbidity. While the focus on older adults was a warranted step 

given their high prevalence, future studies should also consider the perspectives of younger adults. The 

quality indicators are mainly applicable to internal quality management and health services research but 

require further validation before they can be utilised on a larger scale. The MTBQ may prove to be a viable 

tool for analysing the determinants and consequences of treatment burden in subsequent studies. Going 

forward, these findings strengthen the case for patient-centred care and a primary care system that allows 

sufficient time for communication and coordination to ensure high-quality care. The implementation of the 

instruments developed within this thesis will provide valuable information for healthcare providers and 

policy makers seeking to optimise the care of patients with multimorbidity.  
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Summary 

Multimorbidity, the presence of multiple chronic conditions in one person, is a major challenge for 

healthcare systems worldwide. Fragmentation and lack of reliable evidence are among the main obstacles 

for healthcare providers, making the care of patients with multimorbidity vulnerable to quality deficits. As 

overburdened patients are more likely to be less compliant and have a poorer experience of care, treatment 

burden is an important aspect of quality of care for this patient group. Inadequate application of clinical 

guidelines and quality metrics designed for single conditions can adversely affect the quality of care. 

Standardised quality measures that take account of multimorbidity are needed to assess the current state of 

health care. So far, however, there are none available for Germany. This thesis comprises three studies 

designed to gain insight into the quality of care for patients with multimorbidity and their experience of 

care. The research employed a mixed-methods approach and addressed the following objectives: (1) 

developing quality indicators and a measurement framework for the management of multimorbidity, (2) 

exploring patientsõ perspectives on the quality of care through focus groups; and (3) creating a German 

version of the Multimorbidity Treatment Burden Questionnaire (MTBQ) and determining its validity. 

The development of the quality indicator set was informed by a systematic literature review of guidelines 

and quality metrics, which resulted in the identification of 81 recommendations and six relevant metrics. 

The results of the focus group supported most of the quality aspects found in the literature, and four new 

ones emerged. These were used to create new quality indicators, which were then assessed by an independent 

multidisciplinary expert panel. In a two-stage nominal group consensus process, the panel selected a set of 

25 indicators. A conceptual framework was developed to visualise and organise quality measurement for 

multimorbidity covering three layers of multilevel influences on quality of care. Another main outcome is 

the German adaptation of the MTBQ, a brief tool to assess treatment burden in patients with 

multimorbidity. A robust and well-established methodology was utilised for translation and minor changes 

were made to the obtained version in order to ensure cross-cultural validity. The analysis showed robust 

face validity, acceptable reliability, a single-factor structure and good construct validity. 

These findings present the first standardised instruments to assess the quality of care for multimorbidity in 

the German health care system. The importance of including the patient perspective in quality assessment 

is underlined by the involvement of patients at multiple stages of the research process. Further empirical 

validation is needed before the indicators can be used to evaluate standard care. The MTBQ holds potential 

as an outcome measure in future clinical trials, and its effectiveness as a tool in clinical practice should be 

examined in the future. Both instruments offer a promising solution to the limitations of disease-specific 

measures of quality of care that fail to address the complexity of multimorbidity.  
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Zusammenfassung 

Multimorbidität, das gleichzeitige Vorliegen mehrerer chronischer Erkrankungen, ist eine der 

größten Herausforderungen für Gesundheitssysteme weltweit. Zu den Hauptproblemen für die 

Leistungserbringer gehören die Fragmentierung und der Mangel an belastbarer Evidenz, was die Versorgung 

von Menschen mit Multimorbidität anfällig für Qualitätsdefizite macht. Die mit der Behandlung verbundene 

Belastung ist ein entscheidender Aspekt der Versorgungsqualität, da überforderte Patienten mit größerer 

Wahrscheinlichkeit negative Behandlungserfahrungen machen und eine geringere Therapieadhärenz 

aufweisen. Die Anwendung krankheitsspezifischer Leitlinien und Qualitätsindikatoren kann sich nachteilig 

auf die Versorgungsqualität bei Multimorbidität auswirken. Um den Ist-Zustand der Versorgung beurteilen 

zu können, werden standardisierte Instrumente benötigt, die bisher für Deutschland nicht zur Verfügung 

stehen. Die vorliegende Arbeit umfasst drei Teilstudien, die einen Einblick in die Versorgungsqualität 

multimorbider Patienten und deren Versorgungserfahrungen geben sollen. Im Rahmen eines Mixed-

Methods-Ansatzes wurden folgende Zielstellungen verfolgt: (1) Entwicklung von Qualitätsindikatoren und 

eines Rahmenmodells zur Versorgungsqualität bei Multimorbidität, (2) Untersuchung der 

Patientenperspektive auf die Versorgungsqualität mittels Fokusgruppen und (3) Adaption und Validierung 

einer deutschen Version des Multimorbidity Treatment Burden Questionnaire (MTBQ). 

Die Entwicklung der Qualitätsindikatoren erfolgte auf Basis einer systematischen Literaturrecherche zu 

Leitlinien und Qualitätsmaßen, bei der 81 Empfehlungen und sechs relevante Maße identifiziert wurden. 

Die Ergebnisse der Fokusgruppen bestätigten den Großteil der in der Literatur gefundenen Qualitätsaspekte 

und brachten vier zusätzliche Aspekte hervor. Anhand der Ergebnisse wurden neue Qualitätsindikatoren 

abgeleitet, die anschließend von einem unabhängigen, multidisziplinären Expertenpanel bewertet wurden. 

In einem zweistufigen nominalen Gruppenprozess konsentierte das Panel ein Set von 25 Indikatoren. 

Darauf aufbauend wurde ein konzeptioneller Rahmen entwickelt, der die Elemente der Versorgungsqualität 

bei Multimorbidität strukturiert und visualisiert. Ein weiteres zentrales Produkt ist die deutsche Version des 

MTBQ, eines Kurzfragebogens zur Erfassung der Belastung durch die Behandlung multimorbider 

Patienten. Bei der Übersetzung wurde auf eine etablierte Methodik zurückgegriffen und geringfügige 

Änderungen vorgenommen, um die kulturübergreifende Validität zu gewährleisten. Die Ergebnisse weisen 

auf eine hohe Augenscheinvalidität, eine akzeptable Reliabilität, eine einfaktorielle Struktur und eine gute 

Konstruktvalidität hin. 

Mit den vorgestellten Ergebnissen liegen erstmals standardisierte Messinstrumente zur Beurteilung der 

Versorgungsqualität bei Multimorbidität im deutschen Gesundheitswesen vor. Die Einbeziehung der 

Patientenperspektive in den gesamten Forschungsprozess spiegelt deren Relevanz für die Definition von 
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Versorgungsqualität wider. Bevor die Indikatoren jedoch zur Evaluation der Regelversorgung eingesetzt 

werden können, ist eine empirische Validierung erforderlich. Der MTBQ könnte in zukünftigen klinischen 

Studien als Endpunkt verwendet werden, und seine Wirksamkeit als Instrument in der klinischen Praxis 

sollte untersucht werden. Die neu entwickelten Messinstrumente stellen eine vielversprechende Alternative 

zur bisherigen krankheitsbezogenen Qualitätsmessung dar, die der Komplexität von Multimorbidität nicht 

hinreichend gerecht wird.  
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