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Abstract 2 

Abstract 
Background: Dementia represents a major global health burden, affecting not only 

individuals but the society. In Germany, primary care physicians (PCPs) have a central 

role in the provision of dementia care. However, well-developed, and novel research 

approaches are urgently needed to improve primary health care for patients with 

dementia (PwD). The main aim of the present dissertation was to generate evidence from 

different stages of the implementation of the research project DemTab: Tablet-based 

outpatient care of people with dementia (DemTab Study). Methods: Based on the 

DemTab Study, a two-arm, cluster randomized controlled trial aiming at developing and 

evaluating a tablet-based intervention to improve guideline-based dementia care in 

primary care, three manuscripts were published as part of the dissertation. The 

manuscripts represent outcomes and evidence from three different stages of the 

implementation. Results: All three manuscripts provide valuable input to the field of 

dementia research as well as the implementation of research in primary care prior to the 

final evaluation of the effectiveness of an intervention. Results of Manuscript I included a 

detailed study protocol, which was published prior to the recruitment of study’s 

participants. Results of Manuscript II indicated an overall PCPs recruitment rate of about 

5%, with the most efficient strategy being recruitment though primary care research 

networks. Further, on average PCPs successfully recruited four PwD (range: 1 – 11 

PwD). Results of Manuscript III indicated high levels of adherence to the German S3 

Dementia Guideline among PCPs (71%). Further, a significant association between 

adherence to the German S3 Dementia Guideline and higher numbers of patients was 

found (γ10 = - 5.58, CI = - 10.97, - 0.19, p = .04). However, no association between 

adherence to the German S3 Dementia Guideline and PwD's quality of life was found 

(γ10 = -.86, CI = - 4.18, 2.47, p = .61). Conclusion: First, the present dissertation outlines 

that while study protocols represent an important tool to foster methodological standards 

of trial implementation, violations, particularly in dementia research, may occur. Second, 

present results highlight the potential of primary care research networks and the 

importance to include PCP’s interests and perspectives when conducting research. Third, 

overall adherence to guideline recommendations is high among PCPs, although 

variations across specific recommendations are being observed. Implications: Future 

dementia research should consider more adaptable and pragmatic trials and PCP’s 

interests, experiences, and perspectives should be included in all stages of research to 
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ensure successful recruitment and implementation. Finally, while PCPs overall 

adherence to the German S3 Dementia Guideline is observable, specific aspects of 

dementia care require more attention. Results of the present dissertation will be 

incorporated in the final evaluation of the trial.  
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Zusammenfassung 

Hintergrund: Demenzerkrankungen stellen weltweit eine große gesundheitliche 

Belastung dar, die nicht nur den Einzelnen, sondern auch die Gesellschaft betrifft. In 

Deutschland spielen Hausärzt:innen (HA) eine zentrale Rolle in der Versorgung der 

Demenz. Um die hausärztliche Versorgung von Patient:innen mit Demenz (PmD) zu 

verbessern, werden jedoch dringend neue Forschungsansätze benötigt. Das Hauptziel 

der vorliegenden Dissertation war es, Ergebnisse und Erkenntnisse aus verschiedenen 

Phasen der Umsetzung des Forschungsprojektes DemTab: Tabletbasierte ambulante 

Versorgung von Menschen mit Demenz zu generieren: Methoden: Auf der Grundlage 

der DemTab-Studie, einer zweiarmigen, cluster-randomisierten kontrollierten Studie zur 

Entwicklung und Evaluierung einer tablet-basierten Intervention zur Verbesserung der 

leitlinienbasierten Demenzversorgung in der Primärversorgung, wurden im Rahmen der 

Dissertation drei Manuskripte veröffentlicht. Die Manuskripte stellen Ergebnisse aus drei 

verschiedenen Phasen der Implementierung der DemTab-Studie dar. Ergebnisse: 
Manuskript I enthielten ein detailliertes Studienprotokoll, welches vor der Rekrutierung 

von Studienteilnehmenden veröffentlicht wurde. Ergebnisse von Manuskript II zeigten 

eine HA Rekrutierungsrate von etwa 5 %, wobei die effizienteste Strategie die 

Rekrutierung über Forschungsnetzwerke in der Primärversorgung darstellte. Im 

Durchschnitt wurden pro Praxis vier PmD (Spanne: 1 - 11 MmD) erfolgreich rekrutiert. 

Ergebnisse von Manuskript III deuten auf eine hohe Adhärenz der S3-Leitlinie Demenzen 

durch HA (71 %). Außerdem wurde festgestellt, dass die Leitlinienadhärenz signifikant 

mit einer höheren Anzahl von Patient:innen assoziiert ist (γ10 = - 5,58, CI = - 10,97, - 

0,19, p = .04). Jedoch wurde kein Zusammenhang zwischen der Leitlinienadhärenz und 

der Lebensqualität von PmD festgestellt (γ10 = -.86, CI = - 4.18, 2.47, p = .61). 

Schlussfolgerung: Erstens zeigt die vorliegende Dissertation, dass Studienprotokolle 

zwar ein wichtiges Instrument zur Förderung methodischer Standards bei der 

Durchführung von Studien darstellen, jedoch Verstöße, insbesondere in der 

Demenzforschung, beobachtbar sind. Zweitens unterstreichen die Ergebnisse der 

Rekrutierung das Potenzial von Forschungsnetzwerken in der Primärversorgung und die 

Bedeutung der Einbeziehung von HA bei der Durchführung von Forschung. Drittens ist 

die Befolgung der Leitlinienempfehlungen insgesamt hoch, auch wenn Unterschiede bei 

den einzelnen Empfehlungen zu beobachten sind. Implikationen: Künftige 

interventionelle Forschung in der Demenzversorgung sollte anpassungsfähigere und 
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pragmatischere Studiendesigns in Betracht ziehen. Darüber hinaus sollte die Forschung 

die Interessen, Erfahrungen und Perspektiven von HA einbeziehen und bestimmten 

Aspekten der Demenzversorgung sollte mehr Aufmerksamkeit geschenkt werden. Die 

Ergebnisse der vorliegenden Dissertation werden in die abschließende Auswertung der 

DemTab-Studie einfließen. 
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1 Introduction 

1.1 Background 

According to a recent report, over 55 million individuals worldwide live with 

dementia, a number that is estimated to rise up to 78 million people in 2030 and up to 

139 million people in 2050 (World Health Organization, 2021). The number of people 

living with dementia doubles every five years (Cao et al., 2020). In Germany, the current 

number of people with dementia is estimated at 1.7 million, representing about 2% of the 

German population (Thyrian et al., 2020). “Dementia is a syndrome, usually of a chronic 

or progressive nature, that leads to deterioration in cognitive function (i.e. the ability to 

process thought) beyond what might be expected from the usual consequences of 

biological ageing. Dementia affects memory, thinking, orientation, comprehension, 

calculation, learning capacity, language and judgement.” (World Health Organization, 

2021). In addition, the syndrome is often accompanied by behavioral and psychological 

symptoms, also referred to as neuropsychiatric symptoms of dementia (Lyketsos et al., 

2011). The global burden of dementia is vast. Besides the physical and psychological 

impact on patients with dementia (PwD) and their (in)formal caregivers, the social and 

economic impact lies on society as a whole (Nichols, 2019; World Health Organization, 

2021). Globally, dementia represents a leading cause of disability, dependency, and 

death among older people (World Health Organization, 2021). Further, PwD depend upon 

a comprehensive scope of health care and social services (Eisele et al., 2010; Wang et 

al., 2021). However, access and navigation to health services can propose a major 

challenge for PwD and their informal caregivers, especially in home dwelling PwD (Smith 

et al., 2021). 

1.2 The key role of primary care physicians  

Past research has repeatedly acknowledged the central role of primary care 

physicians (PCPs) in dementia care (Kaduszkiewicz & van den Bussche, 2022; Pentzek 

et al., 2017; Prince et al., 2016; Thyrian & Hoffmann, 2012). For example, a recent 

systematic review of trials examining dementia care models delivered by PCPs reported 

positive impact of primary and community-based care on clinical outcomes and 

healthcare costs for dementia care (Frost et al., 2020). In Germany, PCPs have a pivotal 

part in the provision of diagnosis, treatment and care for dementia (Kaduszkiewicz & van 
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den Bussche, 2022; Leve et al., 2017; Pentzek et al., 2019; Thyrian & Hoffmann, 2012). 

For example, in our own study we found that home dwelling PwD consulted their PCP 

about two times in three months and about one third of PwD were diagnosed with 

dementia at their general practitioner (Lech et al., 2021a). However, past research has 

also found that PCPs report challenges in dementia care delivery (Kaduszkiewicz et al., 

2008; Mansfield et al., 2018; Wang et al., 2020). For example, a postal survey conducted 

in Germany reported that 15% of PCPs showed negative attitudes towards the care of 

patients with dementia (Kaduszkiewicz et al., 2008). In addition, system related factors 

such as time constraints (Mansfield et al., 2018; Turner et al., 2004) or lack of cross-

sectional collaboration between PCPs and other specialists (Franz et al., 2010) propose 

additional barriers in the delivery of optimal dementia care. In their most recent report, 

the World Health Organization proposes to foster development, delivery, and promotion 

of evidence-based risk reduction interventions in primary care (World Health 

Organization, 2021). The provision of evidence-based and person-centered care for 

dementia is essential. However, dementia remains often undetected, undiagnosed and 

under treated in primary care (Kaduszkiewicz et al., 2010; Prince et al., 2016). Thus, 

trainings of health care workers, such as PCPs in diagnosis, treatment, and care as well 

as on ethics of dementia are of great relevance (Bentley et al., 2019; Edwards et al., 

2013). The improvement of ambulatory care for home dwelling PwD depends largely on 

the perspectives and prospect of PCPs. However, the involvement of PCPs in research 

proposes a considerable challenge (Krebs et al., 2021). In particular, the recruitment of 

PCPs has proven to be very challenging (Pit et al., 2014). Drawing on the key role of 

PCPs in the ambulatory care of dementia, novel approaches are urgently needed to 

support PCPs in their care provision and involve them in research to provide new insights 

on the role and the needs of PCPs in dementia care. 

1.3 The role of evidence-based dementia care  

Generally, for health care providers, evidence-based guidelines may propose a 

valuable contribution to optimal health care delivery. For example, they can provide an 

overview of relevant medical literature and offer a framework for diagnosis, treatment, 

care, and many other aspects of clinical practice (Lim et al., 2008). With regard to 

dementia care, adherence to guidelines may contribute to an improvement of care 

(Deutsche Gesellschaft für Psychiatrie und Psychotherapie & Deutsche Gesellschaft für 
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Neurologie, 2016; Jeschke et al., 2011) and patient health-related quality of life (Vickrey 

et al., 2006). For example, a recent interventional study from Australia among health 

professionals who participated in an intervention fostering dementia care, reported a 

significant increase in adherence to guideline recommendations (Laver et al., 2020). 

However, a systematic review concluded that educational interventions alone did not 

increase adherence to dementia guidelines among PCPs (Perry et al., 2011). Further, 

interventional studies fostering guideline-based dementia care in primary care, in 

particular for Germany, remain rare. Moreover, gaps between evidence-based guideline 

recommendations and clinical practice as well as challenges in implementation of 

guideline recommendations exist (Laver et al., 2020). In Germany, the German S3 

Dementia Guideline (Deutsche Gesellschaft für Psychiatrie und Psychotherapie & 

Deutsche Gesellschaft für Neurologie, 2016) provided evidence-based recommendations 

for diagnostics, treatment, and care of dementia. Although the German College of 

General Practitioners and Family Physicians (DEGAM) did not participate in the 

development of the German S3 Dementia Guideline, a separate chapter on the role of 

PCPs in ambulatory dementia care was inserted by the DEGAM (Deutsche Gesellschaft 

für Psychiatrie und Psychotherapie & Deutsche Gesellschaft für Neurologie, 2016). 

Generally, due to the essential role of PCPs in ambulatory dementia care, the inclusion 

of primary care perspectives in the development of guideline recommendations is highly 

recommended. Currently, the German S3 Dementia Guideline is being renewed 

(expecting a new version in 2022) with the DEGAM participating in the development of a 

new guideline. To sum up, while adherence to dementia guideline recommendations may 

improve primary dementia care, evidence on the knowledge, utilization, and perceived 

usefulness of the German S3 Dementia Guideline as well as the guideline’s potential to 

improve dementia care in primary care in Germany remains rare. For a deeper 

understanding, research investigating the role of evidence-based dementia guidelines in 

primary care and examining potential gaps and barriers in the implementation of 

evidence-based guidelines in clinical practice is urgently needed.  

Novel approaches using technologies propose a promising approach in health care 

that not only allow PwD to stay in their homes and their community, promote autonomy 

and social participation, but also improve guideline-based health care provision for PwD 

and their caregivers (Moyle, 2019). Based on empirical work, a recent systematic review 

aiming at PwD and their caregivers concluded that information and communications 

technologies improve quality of life for the elderly and their caregivers (Martínez-Alcalá et 
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al., 2016). Further, a study conducted in Germany, provided empirical evidence for the 

efficacy of a computer-based intervention-management system for PwD, informal 

caregivers and PCPs (Thyrian et al., 2017). The technology-based intervention of the 

aforementioned study rested on the German S3 Dementia Guideline (Eichler et al., 2014). 

In sum, past research has acknowledged the potentials of technology assisted health 

care for dementia. However, evidence-based, and affordable technologies in ambulatory 

dementia health care remain rare. In the context of population aging, novel approaches 

on how to successfully improve dementia care of home dwelling PwD are urgently 

needed. The research project DemTab: Tablet-based outpatient care of people with 

dementia (DemTab Study), a two-arm, cluster randomized controlled trial (cRCT) aimed 

at closing exactly this research gap by developing and empirically evaluating a tablet-

based intervention striving for improving guideline-based treatment for home-dwelling 

PwD in primary care. The present dissertation is based on the DemTab Study. 

1.4 Aim of the present dissertation  

The key objective of the present dissertation is to generate and to reflect on scientific 

evidence and outputs acquired throughout different stages of the implementation of a 

research project, which aimed at improving primary dementia care in Germany (DemTab 

Study). Following methodological standards for the successful implementation and 

evaluation of a cRCT, as part of the dissertation, scientific outcomes were generated 

through out three different stages of the DemTab Study prior to the trial’s main evaluation 

of primary and secondary outcomes. The present dissertation provides an overview of 

the implementation of all three stages: development of the study’s design (Stage I), 

recruitment of participants (Stage II), and collection of cross-sectional baseline data of 

participants (Stage III). The author of the present dissertation was coordinating the 

DemTab Study. Further, the author was responsible for the development, the 

implementation, and the evaluation of the research project throughout all three stages. 

As part of the dissertation, three manuscripts from the three different stages of the 

DemTab Study were published. Figure 1 represents an overview of three different stages 

of the DemTab Study and their main objectives, as well as the published manuscripts 

within each stage and their main aims. Key results of the published manuscripts are being 

described in the 3. Results section of the present dissertation. 
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The key objective of Manuscript I was to, prior to the trial’s beginning, to develop 

and publish a study protocol (Lech et al., 2019). According to the current scientific 

standards, randomized clinical trials (RCTs) require a protocol that defines the study’s 

rationale, methods, proposed analysis plan, and administration details (Tetzlaff et al., 

2012). The great value of study protocols is well established (Chan et al., 2013; Jones & 

Abbasi, 2004; Summerskill et al., 2009). Study protocols represent a quality tool that 

forces researchers to establish and honor ethical standards for their trial, enables the 

scientific community to monitor protocol deviation, and facilitates the reflection upon 

potential biases of trail results (Tetzlaff et al., 2012). Moreover, often when submitting trial 

manuscripts, scientific journals require the submission of study protocols, and authors are 

asked to include the protocol in the peer review process (Tetzlaff et al., 2012). Therefore, 

in an early stage of the DemTab Study, prior to the recruitment of participants, a study 

protocol was published (Manuscript I).  

The main objective of Manuscript II was to describe the recruitment process of the 

DemTab Study and to generate new evidence with regard to the effectiveness of different 

recruitment strategies for PCPs and PwD in primary care research (Lech et al., 2021a). 

Past research has previously acknowledged the difficulties of both, recruitment of PCPs 

and their patients into primary care research (Krebs et al., 2021; Leysen et al., 2019; 

Sahin et al., 2014). However, the effectiveness and comparison of different recruitment 

strategies in primary care in Germany remained unstudied. Hence, main findings of the 

recruitment process of the DemTab Study were published (Manuscript II). As past 

research on the recruitment of PCPs and their patients into dementia research in 

Germany was limited, Manuscript II was based on an explorative design and no 

hypothesis were tested. The main aim of Manuscript II was to provide a detailed 

description of recruitment rates and recruitment ratios obtained from the DemTab Study 

and no prior assumptions on the effectiveness of different strategies were made (Lech et 

al., 2021a). 

The key objective of Manuscript III was to, based on cross-sectional baseline data 

obtained from the DemTab Study, describe the study’s population, to investigate the role 

of evidence-based guidelines in the treatment of dementia in primary care, and to 

examine factors associated with PCP’s adherence to guideline recommendations (Lech 

et al., 2021b). Past research has already studied barriers and facilitators of optimal 

dementia care delivery in primary care, mainly focusing on individual factors such as 

knowledge and educational trainings on dementia management (Krebs et al., 2021). 
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However, little is known on the role of guideline-based dementia care. Research 

questions such as: Do PCPs know about the German S3 Dementia Guideline? Do PCPs 

use German S3 Dementia Guideline? Is the German S3 Dementia Guideline perceived 

as helpful by PCPs?, as well as the adherence to current guideline recommendations 

among PCPs were addressed in Manuscript III. For this purpose, the associations 

between adherence to the German S3 Dementia Guideline and individual factors (age, 

years of experience as a PCP, frequency of utilization of the guideline, and perceived 

usefulness of the guideline) as well as structural factors (type of practice, total number of 

patients and total number of PwD seen by a participating PCP during last three months) 

were examined. First, we proposed structural factors to have a greater impact on 

adherence to the German S3 Dementia Guideline recommendations than individual 

factors (Hypothesis 1, Lech et al., 2021b). Second, adherence to the German S3 

Dementia Guideline was proposed to be positively associated with PwD’s self-reported 

quality of life (Hypothesis 2, Lech et al., 2021b). 

.
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Table 1 Overview of different stages of the DemTab Study and the corresponding manuscripts of the present dissertation 

Stage  Aim of the stage Outcome of the 
stage 

Manuscript Title of the manuscript Aim of the manuscript 

Stage I Development of the 

study‘s design and 

methods 

Conception of a 

study protocol 

Manuscript I Tablet-Based Outpatient Care 

for People With Dementia - 

The DemTab Study Protocol 

Define and describe the rationale, 

methods, and organization of the 

study 

Stage II Recruitment of the 

study’s participants 

Evaluation of 

the recruitment 

of participants 

Manuscript II Recruiting general practitioners 

and patients with dementia into 

a cluster randomized controlled 

trial: strategies, barriers and 

facilitators 

Describe the recruitment and 

analyze recruitment rates and 

ratios  

Stage III Collection of cross-

sectional baseline 

data of the study 

Evaluation of 

cross-sectional 

baseline data  

Manuscript III Dementia Care and the Role of 

Guideline Adherence in 

Primary Care: Cross-Sectional 

Findings From the DemTab 

Study 

Describe the sample and analyze 

cross-sectional baseline data on 

adherence to dementia guideline  

Note: Table 1 was created specifically for the dissertation and was not published elsewhere. 
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2 Methods 
In this section, the study design and methodology of the DemTab Study will be 

briefly described. A more detailed description of the DemTab Study’s methods is 

presented in the 3. Result section. Specifically, the study design and methods for the 

DemTab Study have been published in Manuscript I (Lech et al., 2019), and the 

recruitment process and results of the recruitment have been published in Manuscript II 

(Lech et al., 2021a) of the present dissertation. A brief overview is presented in the 

following. 

2.1 Study design  

The DemTab Study was a cRCT investigating the effects of a tablet-based 

intervention on the improvement of dementia care in primary care. The study took place 

between April 2018 and June 2021. The research project was a cooperation between the 

Institute of Medical Sociology and Rehabilitation Science of the Charité – 

Universitätsmedizin Berlin and the Quality and Usability Lap of the Technische Universität 

Berlin and was funded by the Innovation Fund of the Federal Joint Committee (G-BA). 

The main study consisted of a two-arm cRCT with an intervention group and a control 

group. Study participants of the DemTab Study were PCPs, PwD and their informal 

caregivers from Berlin and the surrounding area. A cluster randomization design was 

chosen to minimize contamination effects across groups with clusters being randomized 

at the PCP level. Recruitment of study’s participants was conducted in two steps: first 

PCPs and second PwD were recruited. For the recruitment of PCPs, different recruitment 

strategies were applied, including recruitment though cold calls, snowball sampling as 

well as in person practice visits. PwD were approached by participating PCPs in their 

practice. PCPs provided a brief overview of the DemTab Study and in case of participants 

interested, contact details of PwD and informal caregivers were forwarded to the research 

team who then approached PwD and informal caregivers and recruited them via phone. 

Based on sample calculation conducted prior to the trials beginning, a total sample size 

of N = 204 PwD was originally estimated (Lech et al., 2019). All participants signed an 

informant consent prior to the start of the intervention. Baseline data was collected at the 

beginning of the trial and follow-up data after nine months. At the time of the finalisation 

of the present dissertation, the follow up data of the DemTab Study was collected but not 

yet analysed. All PCPs received a financial compensation (100 EUR per successfully 
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recruited PwD) as well as a tablet computer. PwD and informal caregivers did not receive 

a financial compensation. However, at the end of the study a lucky draw was conducted 

where 25 tablets were drawn and distributed among participants. The DemTab Study was 

conducted according to the principles of Good Clinical Practice and the Declaration of 

Helsinki. Ethical approval was acquired by the ethics committee of the Charité – 

Universitätsmedizin Berlin (EA1/085/19). Further, the trial was registered with the 

ISRCTN registry (Trial registration number: ISRCTN15854413). A study protocol was 

published prior to the study’s beginning (Lech et al., 2019).  

2.2 Intervention  

Based on previous research (Deutsche Gesellschaft für Psychiatrie und 

Psychotherapie & Deutsche Gesellschaft für Neurologie, 2016; O’Sullivan et al., 2022) as 

well as interviews with PCPs and other actors from the ambulatory dementia care sector, 

which were conducted at the beginning of the DemTab Study, a tablet-based intervention 

(DemTab App) was developed. A publication on the development process and the 

evaluation of the interviews is currently being finalized. The main aim of the DemTab App 

was the improvement of guideline based primary care for home dwelling PwD. The 

intervention was carried out on a tablet. Both, PCPs and PwD (and their informal 

caregivers) received a tablet with internet access for the duration of the intervention (nine 

months). Prior to the start of the intervention, all participants of the intervention group 

received a training provided by the researcher’s team as well as a handbook with a 

detailed description of the DemTab App. The intervention included multiple functions for 

all study participants and consisted of two different version of the DemTab App: one for 

PCPs and one for PwD and their informal caregivers. An overview of the functions of the 

DemTab App for PCPs can be obtained from Figure 1. For PCPs, the main function was 

a checklist, which was developed based on the German S3 Dementia Guideline 

(Deutsche Gesellschaft für Psychiatrie und Psychotherapie & Deutsche Gesellschaft für 

Neurologie, 2016) and aimed at supporting PCPs in the provision of guideline-based care 

of dementia. The checklist was presented to PCPs in their training as a conversational 

guideline, which should be used with each patient. Another function of the DemTab App 

was a tool for guideline-based prescription of anti-dementia drugs. Based on the dementia 

type and the level of cognitive impairment (Mini Mental Examination Score, MMES), this 

function provided PCPs, if necessary, with individual suggestions on suitable medication. 
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The recommendations were drawn from the German S3 Dementia Guideline. Another 

main function of the DemTab App was the development of an individual, virtual care plan 

and individual therapeutic measures and goals. The care plan was accessible for both, 

PCPs and PwD on their individual tablets. In addition to these functions, direct and indirect 

communication between PCPs, PwD and informal caregivers was fostered with the 

DemTab App. First, PCPs and PwD were able to send direct messages via the tablet. 

However, it is pointed out clearly, that direct messaging should not be used in times of 

emergency. Second, PwD were able to record (health) data on their tablet, which was 

presented on the PCP’s tablet. Further, access to the German S3 Dementia Guideline as 

well as further information on dementia were provided. Finally, a daily planner provided 

an overview of open tasks and was directly linked to all functions. In addition, red push 

notifications (as can be seen in Figure 1) indicated open tasks.  

Note: Figure 1 was created specifically for the dissertation and was not published elsewhere. 
 

In addition to the above-mentioned functions as part of the PCPs DemTab App, 

PwD were provided with a variety of games engaging in cognitive training and activities 

Figure 1 Overview of the DemTab App for PCPs 
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of daily living, and biography work in their DemTab App. These games were specifically 

designed for older adults with cognitive and/or sensory impairment and included games 

among others as a quiz, a spelling game, and a game where objects of daily living need 

to be assigned to tasks. Further, PwD and their informal caregivers were also provided 

with information on dementia and dementia care. For example, access to an interactive 

location service (Bundesministerium für Familie, Senioren, Frauen und Jugend, 2019) to 

find nearby consulting points and treatment options for dementia (e.g., dementia-specific 

occupational therapy or day care facilities) and for their informal caregiver (counselling 

centers, self-help groups, or short-term nursing) was enabled. Finally, for informal 

caregivers and PwD guided audio-relaxation was included in the DemTab App.  

2.3 Measures 

Data of the DemTab Study was collected from all participants (i.e., PCPs, PwD, 

informal caregivers) prior to the intervention’s beginning (baseline data) and after nine 

months (follow-up data) by a trained study nurse. For the baseline data the study nurse 

was blinded. Due to the study design (tablet-based intervention), a blinding for the follow 

up data was not possible. An overview of all study outcomes can be obtained from Table 

2. At the time of the finalisation of the present dissertation, the follow up data of the 

DemTab Study was collected but not yet analysed.  

2.3.1 Primary Outcome 

The primary outcome of the DemTab Study was adherence to the German S3 

Dementia Guideline. Adherence to the German S3 Dementia Guideline was measured 

with a 23-item and a 16-item checklist from both, PCPs and informal caregivers, 

respectively. The development of the checklists was based on the German S3 Dementia 

Guideline (Deutsche Gesellschaft für Psychiatrie und Psychotherapie & Deutsche 

Gesellschaft für Neurologie, 2016) and empirical research focusing on the role of 

guideline-based primary care (Downs et al., 2000; Murphy et al., 2014; Vickrey et al., 

2006). The original checklists can be found in Lech et al. (2021a). The checklists 

assessed adherence to the S3 German Dementia Guideline in a dichotomous format with 

“yes” (=1) and “no” (=0). For the purpose of Manuscript III and the present dissertation, 

only PCPs guideline adherence was assessed. First, the final score of the PCP’s checklist 

was calculated for each PwD as the proportion of guideline adherence and all responded 



Methods 14 

items ([sum of items answered as guideline adherent/sum of all answered items] X 100, 

Lech et al., 2021b). Second, the overall adherence to guideline (across all PwD) was 

calculated as the mean percentage of per-patient guideline adherence across all PCPs 

(Lech et al., 2021b). The internal consistency of PCPs checklist was Cronbach’s α = .876. 

2.3.2 Secondary Outcomes 

Secondary outcomes for the DemTab Study were assessed by self-report and/or 

informant ratings in PwD, informal caregivers, and PCPs. Variables of interest included, 

among others, quality of life (Logsdon et al., 2002), neuropsychiatric symptoms 

(Cummings et al., 1994), depression (Gauggel & Birkner, 1999; Heidenblut & Zank, 

2010), and general health status (Bullinger et al., 1995). However, for the purpose of the 

present dissertation, only data of PCPs and PwD were analyzed and reported. Generally, 

standardized assessments were chosen based on the suitability for PwD (e.g., quality of 

life was measured using the Quality of Life in Alzheimer’s Disease assessment; Logsdon 

et al. (2002). For other, non-standardized assessments of variables, such as 

sociodemographic information (e.g., age, gender, education, care level) data was always 

intended to be obtained from PwD. If not possible, because PwD was unable to respond, 

or responses were ambiguous, the obtained information was verified with informal 

caregivers. For example, if a PwD seemed unsure regarding their year of birth, data 

collectors indented to verify this information. Data from PCPs was collected through a 

questionnaire sent via mail. Data from PwD and informal caregivers was originally 

collected in patient’s home. However, due to the COVID-19 pandemic data collection had 

to be shifted to phone interviews but was proven to be feasible with the exclusion of the 

Mini Mental State Examination (MMSE), which was not feasible as a phone interview. For 

the baseline data collection this resulted in a total of n = 12 PwD phone assessments, for 

the follow-up all data was collected via phone.  
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Table 2 Overview of all variables of interest of the DemTab Study 

2.4 Statistical Analysis  

For the purpose of Manuscript II and Manuscript III and the present dissertation, 

different statistical analysis were conducted. First, based on data on the recruitment of 

Outcome/assessment Participants of the  
DemTab Study  

 PCP PwD Informal 
Caregiver 

Socio-demographic Information     
  Age x x x 
  Sex x x x 
  Education x x x 
  Care level  x  
  Diagnosis  x  
 Primary Outcome    
Adherence to the German S3 Dementia Guideline x  x 
 Secondary Outcome    
Quality of Life    
   Quality of Life in Alzheimer’s Disease QOL-AD (Logsdon et al., 
2002)  x  

Health status     
  EQ-5D-5L (Herdman et al., 2011)  x  
  Short Form (36) Health Survey (SF-36) (Bullinger et al., 1995)   x 
Neuropsychiatric symptoms of dementia    
  Neuropsychiatric Inventory Questionnaire (NPI-PH) (Cummings   
et al., 1994)  x  

Cognition    
  Mini-Mental State Examination (Folstein et al., 1975)  x  
Activities and instrumental activities of daily living    
  Barthel Index (Heuschmann et al., 2005)  x  
  Functional Assessment Staging Test (FAST) (Sclan & Reisberg, 
1992)  x  

Depression    
  Depression in Old Age Scale (DIA-S) (Heidenblut & Zank, 2010)  x  
  Geriatric Depression Scale (GDS) (Gauggel & Birkner, 1999)   x 
Caregiver burden     
  Burden Scale for Family Caregivers (BSFC) (Gräßel & 
Leutbecher, 2001)   x 

Others    
  Medication intake   x  
  Technical Affinity (TA-EG) (Karrer et al., 2009) x x x 
Note: Table 2 is based on Table 1 (page 140) of Lech et al. (2019) and was modified for the present 
dissertation.  
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PCPs and PwD (Manuscript I) as well as cross sectional baseline data obtained from 

PCPs and PwD via questionnaires (Manuscript II), descriptive analyses (means, standard 

deviations, ranges for continuous variables, as well as frequencies for nominal and ordinal 

variables) were calculated. For Manuscript I, recruitment rates (number of successfully 

recruited PCPs divided by the number of PCPs contacted for recruitment) and recruitment 

ratios (number of successfully recruited PCPs in relation to the final PCP sample) for each 

recruitment round were calculated (Lech et al., 2021a). Due to the explorative design of 

Manuscript II no hypothesis were proposed nor tested. For Manuscript II, Linear Mixed 

Models (LMM) for continuous outcomes were applied to test Hypothesis 1 & 2. Hypothesis 

1 proposed that structural factors such as type of practice, total number of patients, and 

total number of PwD seen by a participating PCP during the last three months would have 

a greater association with adherence to the German S3 Dementia Guideline than 

individual factors such as age, years of experience as a PCP, frequency of utilization of 

the guideline, and perceived usefulness of the guideline (Lech et al., 2021b). Hypothesis 

2 proposed a positive association between adherence to the German S3 Dementia 

Guideline and PwD’s self-reported quality of life. LMM allows for the nested structure 

(PCP clusters) of the present data. The IDs of participating PCPs were used as the 

clustering variable. In addition, an intraclass correlation coefficient (ICC) was calculated. 

Statistical analyses were conducted using the software IBM SPSS Statistics for Windows 

V.27.0 and all tests of significance were based on a p < .05 level and a 95% confidence 

interval.  
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3. Results 
All three manuscripts were based on the DemTab Study. Manuscript I represents 

the study protocol of the study. Manuscript II focuses on the recruitment of participants. 

Manuscript III describes the sample of the study and examines the role of guideline-based 

dementia care in primary care using cross-sectional data. In the following section, a brief 

summary of all three manuscripts and their main results is presented separately.  

3.1 Manuscript I  

 Manuscript I entitled “Tablet-Based Outpatient Care for People With Dementia - 

The DemTab Study Protocol” was published in GeroPsych (Lech et al., 2019). The main 

aim of this manuscript was to provide a detailed study protocol including the DemTab 

Study’s rationale, methods, analysis plan, and administration details of the trial. 

Transparent and adequate study protocols are of great value for a successful 

implementation of research and pave the way for compliance of scientific and ethical 

standards (Tetzlaff et al., 2012). Adherence to guidelines that aim to improve reporting of 

study protocols improve the quality of reporting of randomized controlled trials (Turner et 

al., 2011). Drawing on these scientific recommendations, the present study protocol was 

conducted in accordance with the SPIRIT guideline for reporting randomized trials (Chan 

et al., 2013) and the CONSORT 2010 statement: extension to cluster randomized trials 

(Campbell et al., 2012).  

A main result of the protocol included a flow chart of the study design (see Figure 

2). As indicated by the flow chart, first, recruitment of study participants (PCPs, PwD and 

informal caregivers) was conducted. PCPs were recruited applying a variety of different 

recruitment strategies. Once a PCP was successfully recruited, PwD were recruited within 

the practice. Results of the recruitment can be obtained from Manuscript II. A summary 

of the inclusion and exclusion criteria for all participants (PCPs, PwD, informal caregivers) 

can be obtained from Table 3. Randomization was conducted at PCPs level (cluster). All 

participants of the intervention group received a tablet-based intervention. Prior to the 

interventions beginning, participants of the intervention group received a training on the 

use of the tablet. Participants of the control group received care as usual as well as a 

handbook on dementia care at the beginning of the trial. The duration of the intervention 

period was nine months. Follow-up data was collected after the intervention period. 

Further, a sample-size calculation was calculated and presented in Manuscript I. Based 
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on a comparable study conducted by Vickrey et al. (2006), a power calculation using 

G*Power 3.1 with a type I error rate of alpha = 0.05, a statistical power of 1- β = 0.8, an 

intra-cluster correlation of ICC = 0.03, and a drop-out rate of 18% at follow-up yielded a 

minimum total sample size of N = 204 (Lech et al., 2019a).  

 
 

Figure 2 Original flow chart of the DemTab Study 
Note: Figure 2 is based on Figure 1 (page 138) of Lech et al. (2019) and was modified for the present 

dissertation. 

 
Table 3 Overview of all inclusion and exclusion criteria of the DemTab Study 

 PCP PwD Informal  
caregiver 

Inclusion 
criteria 

operating PCP dementia diagnosis (ICD-10: 

F00-F03, G30, G31.0 & 

G31.82) 

living with or 

regularly visiting 

PwD 

internet connection 

available/installable 

home-dwelling signed informed 

consent 

participation in a training informal caregiver present  
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signed cooperation 

agreement/informed 

consent 

signed informed consent 

(possibly through legal 

advisors) 

 

 

Exclusion 
criteria 

planned absence (4 weeks 

or longer) 

other mental and behavioral 

disorders (ICD-10: F10-29 

(except F10.1, F10.1, F17.1 & 

F17.2), F32.2 & F32.3) 

planned 

absence (8 

weeks or 

longer) 

 planned hospital or 

rehabilitation stay (4 weeks or 

longer) 

 

 relocation to inpatient care-

facility within study period 

 

Note: Table 3 was created specifically for the dissertation and was not published elsewhere. 

3.2 Manuscript II 

Manuscript II entitled “Recruiting general practitioners and patients with dementia 

into a cluster randomized controlled trial: strategies, barriers and facilitators” was 

published in BMC Research Methods (Lech et al., 2021a). The main objective of this 

manuscript was to describe the recruitment process and provide results on the enrollment 

of PCPs and PwD into the DemTab Study. As described in the introduction of the 

dissertation, previous research has already acknowledged some of the difficulties in 

engaging PCPs in research (Pit et al., 2014). However, little is known of effective 

recruitment strategies as well as factors that facilitate or hinder the successful recruitment 

of PCPs, especially in Germany. Manuscript II aimed at closing this gap. 

Recruitment of participants into the DemTab Study was conducted in two steps. In 

a first step, PCPs from Berlin and the surrounding area were recruited. The recruitment 

of PCPs was carried out in three recruitment rounds. The first recruitment round included 

the publication of calls for participation and advertisements of the DemTab Study in 

related newsletters through different (primary care) networks, among others a call for 

participation in a newsletter published by research network of general practitioners in and 

around Berlin installed by the Institute of General Practice of the Charité – 

Universitätsmedizin Berlin. Further, in this round PCPs were recruited though 

recommendations of participating PCPS (snowball sampling). This recruitment round led 
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to several recommendations and referrals among PCPs (n = 17). In the second 

recruitment round, a random sample of 486 PCPs was selected from a database of the 

Statutory Health Insurance Physicians in Berlin (Kassenärztliche Vereinigung Berlin) and 

contacted via phone. In a third recruitment round, face-to-face recruitment of 116 PCPs 

in Berlin was conducted, where PCPs were visited on site in their practice. Overall, results 

of all three recruitment rounds can be obtained from Table 4. A total of N = 32 PCPs 

signed an informed consent. However, only N = 28 PCPs participated in the trial (n = 4 

drop out). This proposes an overall recruitment rate of 4.6% (Lech et al., 2021a). As 

indicated in Table 4, in terms of absolute numbers, the most successful strategy was the 

second recruitment round (n = 18 PCPs). However, the recruitment rate, calculated as 

number of successfully participating PCPs divided by the number of contacted PCPs, was 

highest in the first recruitment round (n = 41.2%). In addition, all PCPS were asked about 

their reason to participate in the DemTab Study. The most frequent reasons for PCP’s 

participation were Improvement of patient’s well-being (n = 22, 79%) followed by Interest 

in dementia research (n = 18, 64%) (Lech et al., 2021a). 

 
Table 4 Recruitment rates and ratios of PCPs 

Recruitment 

round 

Approached 

PCPs  

(N) 

Successfully 

recruited PCPs 

(N)a 

Drop 

out  

(N) 

Recruitment 

rate 

 (%)b 

Recruitment 

ratio  

(%)c 

First round 17 8 1 41.2 25.0 

Second round 486 18 3 3.1 53.6 

Third round 116 6 0 4.8 21.4 
Note: a PCPs who signed informed consent. b Number of successfully participating PCPs (recruited 

PCPs minus drop-outs) divided by the number of approached. c Ratio of successfully participating PCPs 

(recruited PCPs minus drop-outs) and the final PCP sample (N = 28). Table 4 is based on Table 1 (page 

6) of Lech et al. (2021a) and was modified for the present dissertation. 

 

In a second step, once PCPs were successfully recruited and an informed consent 

was obtained, PCPs recruited their PwD. To facilitate a successful recruitment of PwD, 

PCPs were provided with information material and flyers of the DemTab Study. In 

addition, due to data regulations, PCPs were instructed to appeal to their PwD, present 

the DemTab Study and in case of interest, obtain permission for sharing contact details 

of PwD and/or informal caregivers with the research team. Once permission was obtained 

and contact details shared, the research team approached PwD and their informal 
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caregivers via phone and provided a detailed description of the study followed by the 

provision of study information and the informed consent as well as reply-paid envelope 

via mail. PwD were considered successfully recruited once a signed informed consent 

was sent back. Results of the recruitment of PwD can be obtained from Table 5. A total 

of N = 102 PwD were successfully recruited into the DemTab Study. On average, one 

PCP referred seven PwD (range: 1 – 17 PwD; mdn = 6) and successfully recruited four 

PwD (range: 1 – 11 PwD; mdn = 3) (Lech et al., 2021a). 

 
Table 5 Overview of the recruitment of PwD 

 PwD contacts provided by PCPs PwD successfully recruited 

 n Range Mean 

(SD) 

Mdn IQR n Range Mean 

(SD) 

Mdn IQR 

Total 194 1-17 6.79 

(3.91) 

6.0 3.5 102 1-11 3.64 

(2.53) 

3.0 3.5 

Intervention 124 2-17 8.13 

(4.70) 

7.0 8.0 67 1-11 4.47 

(3.11) 

3.0 5.0 

Control 70 1-8 5.23 

(1.92) 

5.0 3.0 35 1-4 2.69 

(1.11) 

3.0 2.0 

Note: N = 102 PwD. SD = Standard Deviation, Mdn = Median, IQR = Interquartile range. Table 5 is 
based on Table 3 (page 8) of Lech et al. (2021a) and was modified for the present dissertation. 

3.3 Manuscript III 

Manuscript III entitled “Dementia Care and the Role of Guideline Adherence in 

Primary Care: Cross-Sectional Findings From the DemTab Study” was published in BMC 

Geriatrics (Lech et al., 2021b). The main objective of the study was to describe the 

DemTab sample and to explore the role of the German S3 Dementia Guideline in primary 

care. As described in the introduction section, based on past literature, we expected 

stronger associations between adherence to the dementia guideline and structural factors 

(type of practice, total number of patients and total number of PwD seen by a participating 

PCP during the last three months) compared to individual factors (age, years of 

experience as a PCP, frequency of utilization of the guideline, and perceived usefulness 

of the guideline) (Hypothesis 1, Lech et al., 2021b). Further, we expected a positive 

association between guideline-adherence score and PwD’s self-reported quality of life 
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(Hypothesis 2, Lech et al., 2021b). Figure 3 shows the final enrollment, allocation, and 

baseline data collection of the DemTab Study.  

 

Note: Figure 3 was created specifically for the dissertation and was not published elsewhere. 

Figure 3 Final flow chart of the DemTab Study 
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Results of the analysis of cross-sectional baseline data (Lech et al., 2021b) are 

presented in the following paragraph. Participating PCPs were on average 50 years old 

(SD = 7.99, range: 38 – 67 years) and 61.0% were female. About 43.0% (n = 12) of PCPs 

reported working in a single-handed practice and a mean of 12 years (SD = 9.11, range: 

1 – 29 years) of experience as a PCP. Further, PCPs treated on average of n = 1489 

patients (SD = 656.03, range: 700 – 2990 patients) and n = 61 PwD (SD = 52.80, range: 

9 – 200 PwD) during the last three months. In regard with frequency of utilization only 

19.2% (n = 5) PCPs reported using the guideline often, 35.7% (n = 10) reported using it 

sometimes, 26.9% (n = 7) using it seldom and 15.4% (n = 4) never using the guideline. 

With regard to perceived usefulness, 20.8% (n = 5) of PCPs perceived the guideline as 

very helpful, 45.6% (n = 11) as partially helpful, and 33.3% (n = 8) as somewhat helpful. 

Main descriptive characteristics of PwD’s baseline data can be obtained from Table 6. 

Results with regard to the role of guideline-based dementia care indicated an average 

overall adherence to guidelines of 71% (SD = 19.4, range: 25 – 100). However, 

adherence across specific recommendations varied from 19.2% to 95.3%, with lowest 

rated for discussion of palliative care (19.2%) and discussion of the current driving 

situation (49.2%, Lech et al., 2021b). Further, around 54% of the variance in adherence 

to the guideline was accounted by cluster (ICC = .536). With regard to Hypothesis 1, it 

was found, that only lower adherence was significantly associated with higher numbers 

of patients (γ10 = -5.58, CI = -10.97, -0.19, p = .04, Lech et al., 2021b). No association 

between adherence to guideline and age, years of experience as a PCP, frequency of 

utilization of the guideline, perceived usefulness of the guideline, type of practice or 

number of PwD was found (Lech et al., 2021b). Further, Hypothesis 2 was rejected as no 

significant association between adherence to the guideline and PwD’s quality of life was 

found (γ10 = -.86, CI = -4.18, 2.47, p = .61, Lech et al., 2021b). 
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Table 6 Main descriptive characteristics of PwD 

 

 

 n % M SD range 

 Age   80.5 6.3 63 - 94 

 Gender (female) 54 59.3    

 Years of education   12.7 2.8 8 - 17 

 Living situation      

   Alone 17 18.7    

   With spouse/partner 53 58.2    

   With another informal caregiver 6 6.6    

   In outpatient facility 15 16.5    

 Care level (yes) 71 64.6    

   Care level 1 5 5.5    

   Care level 2 20 22.0    

   Care level 3 29 31.9    

   Care level 4 or 5 17 18.7    

 Type of dementia diagnosis      

   Alzheimer’s Disease 34 37.4    

   Unspecified dementia 32 35.2    

   Vascular dementia 17 18.7    

   Other type of dementia diagnosis  7 7.7    

 MMSE score   18.9 7.8 0 - 30 

 Severity of cognitive impairment       

   Mild 38 51.4    

   Moderate  27 36.5    

   Severe 9 12.2    

QOL-AD   34.1 5.8 18 - 48 
Note: N = 91, M = Mean, SD = Standard Deviation, MMSE = Mini Mental State Examination, QOL-AD = 
Quality of Life in Alzheimer’s Disease questionnaire. Table 6 is based on Table 2 (page 6) of Lech et al. 

(2021b) and was modified for the present dissertation. 
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4. Discussion 
The key objective of the present dissertation was to generate evidence from three 

different stages of the implementation of a two-arm cRCT aiming at improving dementia 

care in primary care in Germany (DemTab Study). Three manuscripts were published as 

part of the dissertation, one for each implementation stage of the DemTab Study. 

Manuscript I provided a detailed study protocol of the DemTab Study. Manuscript II 

focused on the recruitment of PCPs and PwD and provided empirical evidence on 

recruitment rates and their efficacy. Manuscript III, based on cross-sectional baseline 

data obtained from the DemTab Study, provided a sample description of participants, and 

examines the role of guideline-based dementia care in primary care. Further, factors 

associated with adherence to the German S3 Dementia Guideline are examined in 

Manuscript III. All three manuscripts provide valuable input to the field of dementia 

research in primary care. In the following section main results from the three different 

stages of the DemTab Study will be highlighted and discussed.  

4.1 Stage I: RCTs and study protocols 

Manuscript I represents the DemTab Study protocol. The main aim of Manuscript 

I was to transparently describe important methodological details of the DemTab Study in 

accordance with scientific standards. The writing and publishing of study protocols, 

especially when conducting RCT, represent a scientific and ethical standard which is 

increasingly considered as crucial for good clinical practice (Tetzlaff et al., 2012; World 

Medical Association, 2009). In addition, a series of guidelines for the preparation of study 

protocols were developed to facilitate the drafting of high-quality protocols (Chan et al., 

2013). In accordance with existing guidelines (Campbell et al., 2012; Chan et al., 2013), 

the DemTab Study published prior to the trial’s beginning a study protocol in a peer 

reviewed journal to comply with current scientific standards. Further, during the 

implementation of the DemTab Study, the study protocol helped assure that our research 

is conducted in accordance with predefined assumptions and procedures. However, while 

study protocols endorse the quality of a trial, unexpected and sometime unavoidable 

events occur during the implementation of a trial, hindering the strict observance to a 

protocol. Generally, literature differentiates between protocol deviations and protocol 

violations (Bhatt, 2012): protocol deviation refers to non-serious violations with no 

significant consequences (e.g., missing a data collection window due to participants brief 
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absence) while protocol violations reduce the quality of data, make signed informed 

consent incorrect or threaten participants safety, rights, or welfare. Examples for protocol 

violations include, among other, inclusion/exclusion criteria are not met, incorrect or 

missing data assessments or unreported serious adverse events (Bhatt, 2012). The 

COVID-19 pandemic affected the implementation of the DemTab Study and led to a 

number of violations, in particular the recruitment in Stage II of the DemTab Study. 

Problems in the recruitment during the pandemic resulted in the extension of the originally 

determined inclusion and exclusion criteria. First, as reported in the study protocol, we 

planned to only include informal caregivers who regularly visited their PwD. Due to the 

COVID-19 pandemic, for participants living solely (n = 17) regular visits from informal 

caregivers were restricted, leading to violations of the protocol. Less frequent visits of 

informal caregivers may have affected the usage of the tablet-based intervention, 

especially for PwD with major cognitive impairment. However, as most of included PwD 

lived together with their informal caregivers, we believe this violation of the protocol is of 

small relevance. Second, in the protocol we reported to include informal caregivers such 

as family members or close friends of PwD. However, as many of the recruited PCPs 

worked together with ambulatory dementia shared homes (in Germany so called Demenz 

WG, n = 8), we decided to extend this inclusion criteria and included PwD living in shared 

dementia homes and their caregivers in our study. As the main aim of the DemTab Study 

was to improve ambulatory primary care of dementia and in Germany, shared dementia 

homes fall under the ambulatory care sector, we believe the impact of this violation is 

marginal. Third, another impact of the pandemic was with regard to the assessments of 

cognitive functioning. As described in the study protocol, the assessment of cognitive 

functioning was conducted with the MMSE. However, as previously described, the in-

person assessment of data was changed to phone assessment due to the pandemic. The 

execution of the MMSE over phone was not feasible. However, this only affected 12 PwD 

and the MMSE was not a primary outcome of the DemTab Study, thus we believe this 

violation did not have a major impact on the study results. In spite of various attempts to 

improve the recruitment of participants, including the adaptation of inclusion as exclusion 

criteria, the originally estimated sample size of N = 204 could not be reached. This 

represents a major limitation of the DemTab Study and will affect the interpretation of the 

results of the evaluation of the tablet-based intervention. While the deviation and violation 

of study protocols propose a serious problem in RCT (Tripepi et al., 2020), adaptive 

clinical trials (Mahajan & Gupta, 2010) or pragmatic trials (Ford & Norrie, 2016; Loudon 
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et al., 2015), which allow for more flexibility and methodological adaptation during a trial 

such as modifications of eligibility criteria and study protocols, are found to be a more 

promising approach for translatable dementia research (Baier et al., 2018; Gilmore-

Bykovskyi, 2018; Mitchell et al., 2020). In sum, while study protocols are a valuable tool 

to ensure quality of trials, research, especially dementia research, cannot always act in 

accordance with the protocol. The present study has shown that violations of the protocol 

occur during the implementation of a clinical trial. However, it is of great importance to 

document violations, transparently communicate, and acknowledge violations of study 

protocol when interpreting results. The author of the present dissertation has regularly 

updated the DemTab study’s registry and has documented all deviations 

(https://www.isrctn.com/ISRCTN15854413). 

4.2 Stage II: Recruitment in primary care research 

The main contributions of Manuscript II are twofold. First, to describe and 

empirically evaluate different recruitment strategies. The most effective recruitment 

strategy in terms of the recruitment rate was the first recruitment round, in particular the 

strategy to recruiting PCPs via primary care research network. Second, the main aim was 

to acquire better knowledge for barriers and facilitators of recruitment in primary care. A 

key facilitator of a successful recruitment was PCPs reporting a similar research interest 

in the topic. However, as described in Manuscript II, recruitment of PCPs and their PwD 

was challenging. Regardless of the additional negative impact of the COVID-19 pandemic 

on the recruitment of the DemTab Study, difficulties in the recruitment of PCPs into 

primary care research were found in previous research (Krebs et al., 2021; Leysen et al., 

2019). In addition, the overall response rate of the DemTab Study represented almost 5% 

which is comparable to previous research (Parkinson et al., 2015). However, the 

successful engagement and recruitment of PCPs remains an obstacle in the 

implementation of research. Two main conclusions can be drawn from Manuscript II. First, 

the recruitment of PCPs through primary care research networks represented the most 

successful strategy. The key role of primary care research networks in development and 

implementation of primary care research has been acknowledge numerous times (Ngune 

et al., 2012; Robitaille et al., 2014). Moreover, in Germany, the Initiative of German 

Practice-Based Research Networks (DESAM-ForNet), a research network uniting 

regional research networks across Germany, aims to meet the challenge of recruitment 
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in primary care and to develop sustainable concepts to successfully conduct research 

together with PCPs. Second, the interest and practical relevance of research topics for 

PCPs propose a main driver in their decision to participate. This finding is in line with 

previous research which has acknowledged, that addressing specific topics of interest for 

participants facilitates the recruitment (Bell-Syer et al., 2011; Treweek et al., 2018). For 

example, Ferrand Devouge et al. (2019) reported as one of two main conditions for PCP’s 

participation the personally rated relevance of the study topic for clinical practice. In 

Germany, care provision, especially of older adults, takes place to a large extent in 

primary care. It is therefore highly relevant to pursue future research in the general 

practice setting. A sustainable way of engaging with primary care physicians and their 

patients is inevitable. Both findings outline the great importance of including PCPs and 

primary care networks in all stages of primary care research. This should include early 

stages such as the proposal writing for a research project, but also the planning of the 

study, as well as recruitment, implementation, and evaluation of a research project. The 

DemTab Study aimed at involving PCPs from an early stage and therefore was conducted 

during the beginning of the trial interviews and a workshop with PCPs in order to gain a 

better understanding of the needs and key factors for a good dementia care provision in 

primary care. However, future research should include scientific and practical 

perspectives of PCPs in an early stage of the research project such as the writing of a 

research proposal or the development of the project to ensure a successful 

implementation. Collaborations with primary care research institutes and networks should 

be made a priority. 

4.3 Stage III: Cross-sectional data on the role of the German S3 Dementia Guideline 

Based on cross-sectional baseline data obtained in the DemTab Study, Manuscript 

III of the present dissertation provided a sample description of the study’s population and 

examined the role of evidence-based guideline in the ambulatory care of dementia. The 

main contributions of Manuscript III are threefold. First, this is one of the first studies to 

examine the role of evidenfce-based German S3 Dementia Guideline in primary care 

using descriptive statistics as well as multivariate analysis in Germany. Results indicated 

high levels of adherence to the German S3 Dementia Guideline among PCPs. Second, 

results revealed that the number of patient visits was negatively associated with 

adherence to guideline-based recommendation. Third, adherence to the guideline 
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recommendation was not associated with higher quality of life on PwD. Future studies 

and interventions concerning guideline-based dementia care in primary care should 

examine the role of structural factors such as number of patients or time per patient in the 

delivery of dementia care. Systematically developed, evidence-based guidelines may 

serve as an important measure for securing and improving the individually appropriate 

medical care of the population (Ollenschläger, 2015) as they offer an evidence-based 

framework for diagnosis, treatment, and care. For dementia, the German S3 Dementia 

Guideline proposes a major action for quality assurance and improvement of dementia 

care (Deutsche Gesellschaft für Psychiatrie und Psychotherapie & Deutsche Gesellschaft 

für Neurologie, 2016; Jeschke et al., 2011). However, only a few studies have examined 

the role of guideline-based dementia care in primary care. Manuscript III indicated a 

relatively high adherence to the German S3 Dementia Guideline among PCPs. This 

finding is not in line with previous research. Past research reported low levels of guideline 

adherence among PCPs leading to few interventional studies aiming at improving 

adherence to guideline recommendations (Thyrian et al., 2017; Trautmann & Beesdo-

Baum, 2017; Vickrey et al., 2006). However, some of these studies assessed adherence 

to guidelines based on medical record data, avoiding potential subjective bias of PCPs, 

while the DemTab Study assessed adherence to the German S3 Dementia Guideline 

from using self-reported checklists. Further, Manuscript III only assessed PCPs reported 

adherence to guideline recommendations. As previous studies indicate lack of 

concordance between PCP’s and patient’s reports on health data (Schneider et al., 2013), 

data on adherence to guideline recommendations obtained from informal caregivers 

should be analyzed as part of the final evaluation of the DemTab Study. Further, 

adherence to specific guideline recommendations varied widely, with the lowest 

adherence for recommendations on palliative care and assessment of fitness to drive. 

The importance of both aspects in primary care have been previously discussed (Leve et 

al., 2021; Pentzek et al., 2015; van der Steen et al., 2014). Further findings of Manuscript 

III included a significant negative association between guideline adherence and number 

of patients treated in a practice, but no association between guideline-adherence and 

patients related quality of life. These findings are partially in line with previous research. 

While the positive impact of time per patient on quality of health care has been discussed 

numerous times (Irving et al., 2017), a systematic review of clinical trials did not find 

sufficient empirical evidence of a link between longer consultations and quality of care 

(Wilson & Childs, 2006). However, in a cross-sectional data among PCPs from Germany, 
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PCPs strongly believed that their dementia care provision would improve with more time 

for PwD and their informal caregivers (Thyrian & Hoffmann, 2012). Generally, drawing on 

data from Germany showing an average consultation length of less than eight minutes 

(Irving et al., 2017), it appears reasonable to suspect that a great number of patients 

being treated in a practice is negatively associated with consultation time which also has 

a negative impact on adherence to guideline recommendation. In particular, present data 

shows that PCPs report that lack of time and length of the German S3 Dementia Guideline 

are main barriers of the guideline’s implementation in daily practice. However, the present 

study did not assess length of consultation per patient nor the amount of all the patient’s 

visits within the last three months. Thus, we recommend future research to explore the 

association between time for care provision, adherence to guidelines and quality of care 

in more detail.  

In sum, future research is urgently needed to examine the benefits, risks, and 

barriers of implementation of guideline adherence in the primary care setting. Especially 

in terms of personalized care provision, it is of great importance to focus on an individual 

care plan, taking into account the patients and their health problems as a whole, rather 

than the strict following of guideline recommendations. PCPs, as a primary contact point 

for a variety of health-related problems, especially for older adults, aiming at a holistic 

and individualized view on their patient, may have various reasons for not following 

specific guideline recommendation in case of a given patient. Thus, even if evidence-

based guidelines may foster health care quality in primary care, future research should 

developed study designs where not following a specific guideline recommendation does 

not unquestionably signal lack of quality of care. As the German S3 Dementia Guideline 

is currently under development, it is highly recommended to include the perspectives of 

PCPs, researchers, and practitioners from primary care in the development of the new 

guideline. 

4.4 Strengths and weaknesses of the studies 

The main strength of the present dissertation lies in the generation of empirical 

outputs and evidence across different stages of the implementation of a cRCT prior to the 

final evaluation of the effectiveness of the trial. The strength lies in the concurrent 

evaluation of different aspects of the execution of the DemTab Study, a trial aiming at 

improving the primary health care situation of PwD and their informal caregivers. The 
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three stages included the development of the study design (Stage I), recruitment of 

participants (Stage II) and collection of cross-sectional baseline data (Stage III). Based 

on these different stages, three scientific outputs were published in three different, peer 

reviewed journals. Specifically, two of those manuscripts were published in leading 

international journals, which according to their impact factor, are among the top 25 

percent of the journals within their area (Journal Citation Reports SCIE, SSC). Further, 

the author of the present dissertation coordinated the DemTab Study and took the main 

lead on all three manuscripts. In addition, Manuscript III is, to this date, the first study 

which empirically evaluated the role of guideline-based dementia care in primary care 

with a checklist developed based on the German S3 Dementia Guideline 

recommendations. Second, due to the study design (cRCT), high internal validity of the 

DemTab Study was aspired: a study protocol was written and published prior to the trial’s 

beginning (Manuscript I), participants were selected randomly, an experimental 

manipulation (intervention) was undertaken, and randomization was conducted on PCPs 

level in order to avoid contamination effects. These factors all help improving internal 

validity of clinical trials (Bothwell et al., 2016) and represent a major strength of the 

present dissertation. In terms of external validity, the DemTab Study represents a trial 

that was conducted in real-life primary care setting. The implementation of the study and 

the intervention were intended as near on daily practice as possible.  

However, several limitations of the DemTab Study must be outlined. First, while it is 

of great importance to gain a better understanding on how to involve PCPs in research 

and to examine different recruitment strategies and their success rates (Manuscript II), it 

is crucial to refer to the limits of the generalizability of the present sample. Participants of 

the DemTab Study were partially recruited through convenience sampling, limiting the 

generalizability due to potential bias. Generally, convenience sampling may lead to an 

under-representation of subgroups compared to the general population (Bornstein et al., 

2013). In addition, participating PCPs, PwD, and their caregivers selected themselves 

into the DemTab Study, leading to a higher risk of a self-selection bias, as the decision to 

participate in a study may be associated with traits that influence outcomes (Ellenberg, 

1994). Further, self-selection is found to affect the validity of cross-sectional and 

longitudinal data (Keiding & Louis, 2016). Therefore, the generalization of PwD of the 

present study could be limited, as PwD were recruited for a technology based 

interventional study, and the willingness to participate in a technology-based intervention 

might be associated with greater cognitive and health status compared to the general 
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dementia population. With regard to PCPs, although digitalization in the health sector is 

increasing and health care providers are more than ever willing to incorporate new 

technologies in their care provision, past research has acknowledged that PCPs are 

found to be reluctant to new technologies (Wälivaara et al., 2011; Webb et al., 2018). In 

sum, the external validity of the study population (Pearl & Bareinboim, 2022) of the 

present study is limited and this limitation must be taken into account when interpreting 

results. Second, while Manuscript III is the first study in Germany examining the role of 

guideline-based dementia care with a checklist developed based on the German S3 

Dementia Guideline recommendations, using a self-developed measure instead of a 

standardized and validated assessment has its limitations. Because up to this date, there 

is no standardized assessment on adherence to the German S3 Dementia Guideline, a 

checklist was developed for the purpose of the DemTab Study. As described in detail in 

the 2 Methods section of the present dissertation, a variety of obstacles were raised with 

regard to the assessment of the primary outcome of the DemTab Study. For example, 

originally the checklist planned to include a “not applicable” category. Due to PCP’s 

inconsistencies in the selection of this category, the category was eliminated 

retrospectively and recoded into missing data. Although the comparison of means and 

correlations across scoring methods with and without the category “not applicable” did 

not affirm significant differences between model outcomes, the category “not applicable” 

may be of great value for the evaluation and final scores (Lech et al., 2021b). For 

example, an individual specific recommendation of the German S3 Dementia Guideline 

may simply not be applicable for an individual. The current scoring method does not 

account for that. This limitation must be taken into account when interpreting the present 

guideline adherence score. Further, PCP’s guideline adherence in the DemTab Study 

was assessed with self-report. Self-reported data is at higher risk to be unreliable, an 

occurrence that is referred to as the self-reporting bias (Althubaiti, 2016). Self-report bias 

may arise from social desirability or from recall difficulties (Althubaiti, 2016). This limitation 

must be kept in mind when interpreting results of the DemTab Study. Although self-

reports represent a common assessment method in health research, future research 

should assess guideline adherence with more objective assessments, such as medical 

records. Finally, Hypothesis 1 and 2 of Manuscript III were tested using cross-sectional 

data. While our hypotheses were correlational only, and thus, can be answered 

appropriately using cross-sectional data, causal relationships cannot be drawn based on 

the results. For example, while there is theoretical and empirical background to assume 
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that higher number of patients cause lower levels of guideline adherences, the potential 

causal direction remains unclear (Flanders et al., 1992). Future research should examine 

multidirectional associations between adherence to dementia guideline 

recommendations and health outcomes using different study designs and longitudinal 

data. 

4.5 Implications for future research and clinical practice 

The main implications of the present dissertation with regard to future research are 

manifold. First, although study protocols represent a powerful tool to foster scientific and 

ethical standards in the implementation of RCT, violations of study protocols are 

sometime unavoidable, especially in dementia research. Pragmatic study designs with 

more flexibility throughout the trial’s implementation may propose a promising approach 

in dementia research (Mitchell et al., 2020). Present results of barriers in the recruitment 

of study participants, in particular with regard to inclusion and exclusion criteria, imply a 

need for more flexible and adjustable – yet still internally valid - study designs and 

protocols in dementia research (Gilmore-Bykovskyi, 2018; Pallmann et al., 2018). 

Adaptive designs are found to be potentially more ethical and informative, to make 

economical use of resources, and may require fewer study participants (Pallmann et al., 

2018). Future research should balance between different study designs in order to ensure 

a successful implementation of a trial. Second, present results indicate the central role of 

PCPs in dementia care and primary care research on how to improve dementia care in 

primary care is of great value. However, present results indicate a need for participatory 

approaches in the realization of primary care research. Recruitment of PCPs and their 

PwD proposed a major challenge of the DemTab Study (Lech et al., 2021a). Further, 

results show the importance of inclusion of interests, perspectives, and experiences of 

PCPs in the design and implementation of primary care research. In the present study 

we have included PCP’s experiences from an early stage, by conducting interviews and 

workshops with PCPs with regard to the development of the intervention. However, future 

research should include PCPs perspectives earlier during the planning stage of a 

research project, ideally when writing the research proposal. The participation of PCPs in 

the planning stage was already shown to improve research participation (Hummers-

Pradier et al., 2014; Tong et al., 2018). Results of the present dissertation outlines this 
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approach and recommends future research to include PCP’s perspective at an earlier 

stage.  

The main implications of the present dissertation with regard to clinical practice are 

numerous. First, the present dissertation outlines the central role of PCPs in the 

diagnostics, treatment, and care provision of PwD and their informal caregivers. The 

central role of PCPs in dementia care provision should be acknowledged not only from 

research but also from different health and social care providers as well as from decision 

makers and other stakeholders. An effective dementia workforce is of great clinical 

importance (Surr et al., 2017), especially in ambulatory dementia care. Present results 

confirm the high frequency of PCPs visits among PwDs as well as the major role of PCPs 

in the diagnostics of dementia (Lech et al., 2021a) and are in line with public health 

recommendations on the necessity of national and international frameworks to foster 

dementia care in primary care (World Health Organization, 2021). Second, present 

results suggest that the overall adherence to German S3 Dementia Guideline is high 

(Lech et al., 2021a). However, adherence to specific recommendations varied widely. 

Present results indicate, that especially with regard to palliative care and fitness to drive, 

improvements are urgently needed. Trainings or educational programs to improve 

dementia care provision propose one strategy to support PCPs with dementia care. In 

addition to training offered for graduated PCPs, undergraduate medical education on 

dementia could be fostered in universities. Past research has repeatedly investigated 

evidence-based content for new university curricular on dementia care (Tullo & Allan, 

2011). Both, trainings on dementia before and after graduation of PCPs may propose a 

promising approach to foster evidence-based dementia care. Finally, although results of 

the present dissertation show high levels of adherence to guideline, no association 

between guideline adherence and patient’s quality of life was found (Lech et al., 2021a). 

While past research has proposed evidence-based guidelines as a mean to improve 

quality of care (Deutsche Gesellschaft für Psychiatrie und Psychotherapie, 2016; Vickrey 

et al., 2006), present results indicate, that adherence to German S3 Dementia Guideline 

was not related to quality of life for patients. Based on results of the present dissertation, 

evidence-based guidelines may not always indicate best quality of care for an individual. 

As pointed out in the German S3 Dementia Guideline by the DEGAM, a holistic view and 

individualized care for patients that addresses the primary needs of the patient’s social 

and health situation is of great importance (Deutsche Gesellschaft für Psychiatrie und 

Psychotherapie, 2016). In that regard, not following a specific recommendation of the 
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guideline might mean lower adherence but may still propose better quality of care as 

patient preferences and context may have led to the choice of care. However, awareness 

about the guideline as well as knowledge on current evidence-based standards and 

recommendations remain essential for quality care provision. When it comes to lack of 

adherence to guideline recommendations, future research should incorporate measures 

of justified versus not justified lack of adherence. We believe that knowledge on evidence-

based recommendation foster individualized care provision.  

4.6 Outlook of the evaluation of the DemTab Study  

To this date, the evaluation of the tablet-based intervention of the DemTab Study is 

still ongoing. The follow-up data of the DemTab Study was successfully collected, entered 

and missing data was replaced with multiple imputation (10 replicates) under the 

assumption that the mechanism of the missing values was Missing at Random (MAR). 

The author of the present dissertation is in charge of the statistical analysis with regard 

to the primary and secondary outcomes of the study. Primary and secondary outcomes 

of the intervention will be analyzed applying intention-to-treat analysis and Linear Mixed 

Models in order to account for the nested structure of the data. Further, subgroup 

analyses for differential effects (e.g., of age, gender, cognitive functioning, and care level) 

will be conducted as exploratory posthoc analyses. In addition, dyadic effects from PwD 

and informal caregiver (interdependence models) will be estimated. A manuscript on the 

results of the effectiveness of the DemTab intervention is planned and shall be published. 

Further, a congress abstract was submitted and accepted to the Annual Scientific Meeting 

of the Gerontological Society of America (GSA). To examine the particular role of informal 

caregiving in ambulatory care of dementia, a separate manuscript focusing on informal 

caregiving will be published by the DemTab research group. 
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5. Conclusions  
The present dissertation contributes to a more comprehensive understanding of 

dementia care in primary care and includes new evidence from different stages of the 

implementation of a two-arm cRCT (DemTab Study) aiming at improving dementia care 

in Germany. The dissertation discusses the importance and limitations of study protocols 

in dementia research, from both, a methodological as well as a practical perspective. It 

examines the effectiveness of different recruitment strategies in primary research for 

PCPs and PwD and analyzes cross-sectional baseline data on the current dementia care 

situation and the role of evidence-based guidelines in primary care. Limitations with 

regard to internal and external validity of the manuscripts were discussed as well as the 

causality of the data and generalizability and self-selection of the sample. Finally, 

implications for clinical practice and research were drawn from the present dissertation. 

The main clinical implications include the acknowledgment of the key role of PCPs in the 

diagnostic, treatment, and care of dementia in Germany, and trainings and education of 

PCPs in order to improve care provision. Further, while PCPs overall adherence to the 

German S3 Dementia Guideline is observable, specific aspects of dementia care require 

more attention. The main implications for future research include a need for participatory 

approaches in primary care research where PCP’s perspectives and experiences are 

included in the development and implementation of primary care research. Further, we 

conclude that more adjustable study designs in dementia research are needed, which still 

maintain high internal validity but also allow for deviations and flexible adjustments within 

the implementation of trials. 
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