Aus dem Institut fur Medizinische Soziologie und
Rehabilitationswissenschaft
der Medizinischen Fakultat Charité — Universitatsmedizin Berlin

DISSERTATION

Demenz in der hausarztlichen Versorgung — Ergebnisse der
Durchfihrung einer cluster-randomisierten kontrollierten
Studie

Dementia in primary care — Results of the implementation of a
cluster randomized controlled trial

zur Erlangung des akademischen Grades
Doctor rerum medicinalium (Dr. rer. medic.)

vorgelegt der Medizinischen Fakultat
Charité — Universitatsmedizin Berlin

von

Sonia Lech

aus Wien

Datum der Promotion: 25.06.2023






Table of contents

LISt OF tADIES ... iii
LISE OF TIQUINES ...t e e e e e e e e e e e as iv
List Of @bDreviations. ... 1
Y 013 = [ TP PPPPPPPPPPPR 2
T INIPOAUCTION ... e e e e e e e e e e e e e e e 3
P = 7= Ted (o | {010 T PP PP PPPPPPPP 3
1.2 The key role of primary care phySiCIans ... 3
1.3 The role of evidence-based dementia care.............ccoooiiiiiiiiiiiiiiiii 4
1.4 Aim of the present dissertation ... 6

2 MEENOAS ...t 10
2.1 STUAY AESIGN ... e e e e e e e e e e e e e e e 10
2.2 INTEIVENTION ...t e e e e e e e e e e 11
2.3 MEASUIES ...ttt et e e e e e e e e e e e e e e 13
2.3.1 Primary OULCOME ... 13
2.3.2 SecOoNdary OUICOMES ........uuuiiiiiiiiiiii ittt e e e e e eas 14

2.4 Statistical ANAIYSIS ........ueeiiiiiiiii e 15
3. RESUIS <. 17
B Tt Y = T 10 £ o ] S USRS 17

B0 20 |V = T 10 L= o ] S | USUSURRR 19
3.3 ManUSCHIPE I e e e e e e e e e e e e e eeeeeaennnes 21
T B 1= To U 13- (o] o PP PPPPPPPPPPR 25
4.1 Stage |: RCTs and study protoCOIS ..........ccooiiiiiiiiiiiiie e 25
4.2 Stage Il: Recruitment in primary care research .............ccccuueviiiiiiiiiiiiiiie 27

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



4.5 Implications for future research and clinical practice .............coooviiiiciiiennnnn. 33

4.6 Outlook of the evaluation of the DemTab Study ...........cccvviiiiiiiii, 35
5. CONCIUSIONS ...ttt et e e e e e e e e e e e e e e 36
REFEIENCE [ISt....eeeeeeeeeeeeeee e e e 37
Statutory DeCIaration ..............oeoeiiiiiiii e 49
Declaration of your own contribution to the publications .............cccccoiiiiiiii 50
Excerpt from Journal Summary List for Manuscript I.............ooooiiii 52
Printing copy of ManuSCIipt | ... 53
Excerpt from Journal Summary List for Manuscript 1. 67
Printing copy of ManuscCript 11 ... 70
Excerpt from Journal Summary List for Manuscript lll..............ooooi 83
Printing copy of Manuscript 111 ... 85
CUITICUIUM VIEBE ...ttt e e e 96
PUDBIICAION TISt......eeeieieiieieee e e e e e e e e 98

ACKNOWIEAGMENTS ... e e e e e e e e e e e e eeas 103



List of tables iii

List of tables

Table 1 Overview of different stages of the DemTab Study and the corresponding
manuscripts of the present dissertation..............cooo 9
Table 2 Overview of all variables of interest of the DemTab Study...............cccceeeiiiiis 15
Table 3 Overview of all inclusion and exclusion criteria of the DemTab Study ............. 18
Table 4 Recruitment rates and ratios of PCPS ..........oooiiiiiiiii 20
Table 5 Overview of the recruitment of PWD ... 21

Table 6 Main descriptive characteristics of PWD ..o, 24



List of figures iV

List of figures

Figure 1 Overview of the DemTab App for PCPS......ccoooi i 12
Figure 2 Original flow chart of the DemTab Study............oooiiiiiiiiiii 18
Figure 3 Final flow chart of the DemTab Study ... 22



List of abbreviations

List of abbreviations

DEGAM German College of General Practitioners and Family Physicians
PCP primary care physician

PwD patients with dementia

RCT randomized controlled trial

cRCT cluster randomized controlled trial

SD standard deviation

ICC interclass correlation coefficient

IQR interquartile range

Mdn median



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 | included a
detailed study protocol, which was published prior to the recruitment of study’s
participants. Results of Manuscript Il 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 Il 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 (y70 = - 6.58, Cl = - 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
(y10=-.86,Cl=-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 grol3e gesundheitliche
Belastung dar, die nicht nur den Einzelnen, sondern auch die Gesellschaft betrifft. In
Deutschland spielen Hausarzt:innen (HA) eine zentrale Rolle in der Versorgung der
Demenz. Um die hausarztliche Versorgung von Patient:innen mit Demenz (PmD) zu
verbessern, werden jedoch dringend neue Forschungsansatze bendtigt. 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 Primarversorgung, wurden im Rahmen der
Dissertation drei Manuskripte veroffentlicht. Die Manuskripte stellen Ergebnisse aus drei
verschiedenen Phasen der Implementierung der DemTab-Studie dar. Ergebnisse:
Manuskript | enthielten ein detailliertes Studienprotokoll, welches vor der Rekrutierung
von Studienteilnehmenden veroffentlicht wurde. Ergebnisse von Manuskript Il zeigten
eine HA Rekrutierungsrate von etwa 5 %, wobei die effizienteste Strategie die
Rekrutierung Uber Forschungsnetzwerke in der Primarversorgung darstellte. Im
Durchschnitt wurden pro Praxis vier PmD (Spanne: 1 - 11 MmD) erfolgreich rekrutiert.
Ergebnisse von Manuskript Il deuten auf eine hohe Adharenz der S3-Leitlinie Demenzen
durch HA (71 %). AulRerdem wurde festgestellt, dass die Leitlinienadharenz signifikant
mit einer hdheren Anzahl von Patient:innen assoziiert ist (y70 = - 5,58, C/ = - 10,97, -
0,19, p = .04). Jedoch wurde kein Zusammenhang zwischen der Leitlinienadharenz und
der Lebensqualitat von PmD festgestellt (y70 = -.86, Cl = - 4.18, 247, p = .61).
Schlussfolgerung: Erstens zeigt die vorliegende Dissertation, dass Studienprotokolle
zwar ein wichtiges Instrument zur Forderung methodischer Standards bei der
Durchfihrung von Studien darstellen, jedoch VerstoRe, insbesondere in der
Demenzforschung, beobachtbar sind. Zweitens unterstreichen die Ergebnisse der
Rekrutierung das Potenzial von Forschungsnetzwerken in der Primarversorgung und die
Bedeutung der Einbeziehung von HA bei der Durchfuhrung von Forschung. Drittens ist
die Befolgung der Leitlinienempfehlungen insgesamt hoch, auch wenn Unterschiede bei
den einzelnen Empfehlungen zu beobachten sind. Implikationen: Kunftige

interventionelle Forschung in der Demenzversorgung sollte anpassungsfahigere und
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pragmatischere Studiendesigns in Betracht ziehen. Dartber 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 abschlieliende Auswertung der
DemTab-Studie einflieRen.
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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 fur Psychiatrie und Psychotherapie & Deutsche Gesellschaft fur
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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 fur Psychiatrie und Psychotherapie &
Deutsche Gesellschaft fur 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
fur Psychiatrie und Psychotherapie & Deutsche Gesellschaft fur 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 (Martinez-Alcala 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 (cCRCT) 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 Il), and collection of cross-sectional baseline data of
participants (Stage Ill). 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 | 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 I/ 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 I). As past
research on the recruitment of PCPs and their patients into dementia research in
Germany was limited, Manuscript Il was based on an explorative design and no
hypothesis were tested. The main aim of Manuscript || 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 Il 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 Ill. 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 Manuscript Title of the manuscript Aim of the manuscript
stage
Stage | Development of the Conception ofa Manuscript|  Tablet-Based Outpatient Care  Define and describe the rationale,
study‘s design and study protocol for People With Dementia - methods, and organization of the
methods The DemTab Study Protocol study
Stage Il Recruitment of the Evaluation of Manuscript Il Recruiting general practitioners Describe the recruitment and
study’s participants the recruitment and patients with dementia into  analyze recruitment rates and
of participants a cluster randomized controlled ratios
trial: strategies, barriers and
facilitators
Stage lll Collection of cross- Evaluation of Manuscript [l Dementia Care and the Role of Describe the sample and analyze

sectional baseline

data of the study

cross-sectional

baseline data

Guideline Adherence in
Primary Care: Cross-Sectional
Findings From the DemTab
Study

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 | (Lech et al.,, 2019), and the
recruitment process and results of the recruitment have been published in Manuscript 11
(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 -
Universitatsmedizin Berlin and the Quality and Usability Lap of the Technische Universitat
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 —
Universitatsmedizin 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 fur Psychiatrie und
Psychotherapie & Deutsche Gesellschaft fur 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 fur Psychiatrie und Psychotherapie & Deutsche Gesellschaft fur
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.



Methods 12

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.

DamTab fir Arzte Abmelden

TestPatient3

Figure 1 Overview of the DemTab App for PCPs

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
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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 fur 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 fur Psychiatrie und Psychotherapie & Deutsche
Gesellschaft fur 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 Il 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
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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., 2021Db). The internal consistency of PCPs checklist was Cronbach’s a = .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

Participants of the
DemTab Study
Informal
Caregiver

Outcome/assessment

PCP PwD

Socio-demographic Information
Age X
Sex X
Education X
Care level
Diagnosis
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)
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)
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)
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) (GraRkel &
Leutbecher, 2001)
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.

X X X X X
X

2.4 Statistical Analysis

For the purpose of Manuscript Il and Manuscript Il and the present dissertation,
different statistical analysis were conducted. First, based on data on the recruitment of
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PCPs and PwD (Manuscript 1) as well as cross sectional baseline data obtained from
PCPs and PwD via questionnaires (Manuscript 1), 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 Il no hypothesis were proposed nor tested. For Manuscript Il, 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 | represents
the study protocol of the study. Manuscript Il focuses on the recruitment of participants.
Manuscript Ill 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 |

Manuscript | 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 Il. 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 | error rate of alpha = 0.05, a statistical power of 1- 3 = 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).

Randomization of PCPs

Intervention group A Control group

3 e

10 PCPs 10 PCPs
PCPs recruit PwD & PCPs recruit PwD &
informal caregiversin ~ seessssseesssenennniiniene o e " informal caregivers in
their practice their practice

O 0«

102 PwD & their informal caregiver

Collection of baseline data 102 PwD & their informal caregiver

Collection of baseline data

Tablet-based 9 months < I 9months  Treatment as usual
intervention  seseeneenene n + g m + ............ + information
i l L l handbook

Collection of follow-up data Collection of follow-up data

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 | operating PCP dementia diagnosis (ICD-10: living with or
criteria F00-F03, G30, G31.0 & regularly visiting
G31.82) PwD

internet connection home-dwelling signed informed

available/installable consent

participation in a training informal caregiver present
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signed cooperation signed informed consent
agreement/informed (possibly through legal
consent advisors)
Exclusion | planned absence (4 weeks  other mental and behavioral planned
criteria or longer) disorders (ICD-10: F10-29 absence (8
(except F10.1, F10.1, F17.1 &  weeks or
F17.2), F32.2 & F32.3) 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 Il

Manuscript Il 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 enroliment
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 I/ 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 -
Universitatsmedizin 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 (Kassenarztliche 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 Approached Successfully Drop  Recruitment Recruitment
round PCPs recruited PCPs out rate ratio

(N) (N)* (N) (%)° (%)°
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: @ PCPs who signed informed consent. ® Number of successfully participating PCPs (recruited
PCPs minus drop-outs) divided by the number of approached. ¢ 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 Mdn IQR n Range Mean Mdn IQR
(SD) (SD)

Total 194 1-17 679 6.0 35 102 1-11 364 30 35
(3.91) (2.53)

Intervention 124 2-17 813 7.0 8.0 67 1-11 447 3.0 5.0
(4.70) (3.11)

Control 70 1-8 523 50 3.0 35 1-4 269 3.0 20
(1.92) (1.11)

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 Il

Manuscript Il 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 enroliment, allocation, and

baseline data collection of the DemTab Study.

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

Allocation

Baseline data

PCPs assessed for
eligibility (n = 629)

Excluded PCPs (n = 597)

* Practice was not contactable (n = 216)
* Inclusion criteria not met (n = 107)

o] © Lackoftime (n=71)

A4

Included PCPs
(n=32)

* Not interested in participation (n = 63)
* PCP did not get back to us (n = 63)

* Not interested in research (n = 16)

* Lack of added value in project (n = 6)
* Otherreasons (n = 55)

A 4

A 4

Randomised PCPs

Drop Out (n =2)
+ Lackoftime (n=1)
* No PwD recruited (n = 1)

A4

(n=30)
»| Drop Out (n =2)
* No PwD recruited (n = 2)
v
Baseline nent
PCPs (N = 28)

PCPs in intervention
group (n = 15)

Baseline data

\4

PCPs in control group
(n=13)

PwD assessed for
eligibility (n = 194)

Excluded PwWD (n = 92)’

*  High care burden (n = 25)

*  Health reasons/dementia/age (n = 21)
*  Not interested in participation (n = 16)

*  No further explanation (n = 14)

*  Rejection of technology (n = 14)
*  No need for intervention (n = 8)
*  Other reasons (n = 13)

* Inclusion criteria not met (n = 10)

« Withdrawal of consent before baseline

nent (n=9)9
« Withdrawal of consent after baseline

A

Included PwD

(n=102)
Drop Out (n =11)
assessment (n = 2)
v
Baseline nent
PwD (N =91)

PwD in intervention
group (n = 56)

A\ 4

PwD in control group
(n = 35)

TN = 92 PwD were not included in the DemTab Study. A total of n = 111 reasons for non-participation
where documented, as n = 20 PwD reported multiple reasons for non-participation.

Figure 3 Final flow chart of the DemTab Study



Results 23

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 (y70 = -5.58, Cl = -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 (y710 = -.86, C/ = -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 805 6.3 63-9%4
Gender (female) 54 59.3
Years of education 127 28 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 38 514

Moderate 27 36.5

Severe 9 12.2
QOL-AD 34.1 58 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 | provided a detailed study protocol of the DemTab Study. Manuscript 1
focused on the recruitment of PCPs and PwD and provided empirical evidence on
recruitment rates and their efficacy. Manuscript Ill, 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 Ill. 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 | 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 Il 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 Il 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 Il, 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 lll: Cross-sectional data on the role of the German S3 Dementia Guideline

Based on cross-sectional baseline data obtained in the DemTab Study, Manuscript
11l 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 Il 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 (Ollenschlager, 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 fur Psychiatrie und Psychotherapie & Deutsche Gesellschaft
fur Neurologie, 2016; Jeschke et al., 2011). However, only a few studies have examined
the role of guideline-based dementia care in primary care. Manuscript Ill 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 Ill 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 fithess 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
Il 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 1), recruitment of
participants (Stage Il) and collection of cross-sectional baseline data (Stage IIl). 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 Il 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 1), 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 1), 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



Discussion 32

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 (Walivaara 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 Il 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 Ill 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 fur 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 fur 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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Abstract: Most people with dementia (PwD) are treated on an outpatient basis, predominantly by general practitioners (GPs). This article
provides a detailed protocol of a study aimed at developing and evaluating a tablet-based intervention to improve outpatient dementia care by
fostering guideline-based treatment. A cluster-randomized controlled trial with an intervention group (tablet-based intervention) and a control
group (treatment as usual plus information handbook) will be conducted. Clusters will be randomized at GP level. Primary outcome is defined
as adherence to dementia guideline recommendations after 9 months. Secondary outcomes include various health outcomes assessed in PwD
(e.g., quality of life) and informal caregivers (e.g., caregiver burden). Outcomes will be analyzed by an intention-to-treat analysis and using
mixed models.
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Dementia has become a national and global public health ~ Pentzek, 2011; Olafsdottir, Foldevi, & Marcusson, 2001;
priority. According to the World Alzheimer’s Report, in ~ Turner et al., 2004).

2015 46.8 million people worldwide were living with In Germany, the fundamental role of GPs in dementia
dementia. This number is estimated to increase to 74.7  care has been highlighted in many studies (Kaduszkiewicz,
million by 2030 and to 131.5 million by 2050 (Livingston =~ Wiese, & van den Bussche, 2008; Leve, Ilse, Ufert, Wilm, &
et al,, 2017; Prince et al., 2015). In Germany, according to  Pentzek, 2017; Pentzek, Fuchs, Abholz, & Wollny, 2011;
estimates, in 2015 there were 1.6 million people with  Pentzek et al., 2009; Pentzek, Vollmar, Wilm, & Leve,

dementia (PwD) (Prince et al., 2015).
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Dementia is a syndrome characterized by difficulties
with memory, language, problem solving, and other cogni-
tive skills that affect a person’s capacity to perform every-
day activities (Alzheimer’s Association, 2017). It affects
not only those living with dementia, but also their family
and informal caregivers, the healthcare system, and society
as a whole (Prince et al., 2015; Winblad et al., 2016; World
Health Organization, 2012). Further, providing requisite
treatment and care often challenges the skills and capacity
of healthcare professionals (World Health Organization,
2012). In Germany, the majority of PwD are treated on an
outpatient basis, predominantly by general practitioners
(GPs) (Albrecht & Sander, 2015; Strohmaier et al., 2018).
However, GPs are often challenged by dementia care and
have acknowledged the need for further trainingand educa-
tion in order to deliver optimal care (Foley, Boyle, Jennings,
& Smithson, 2017; Koch & Iliffe, 2010; Mitchell, Meader, &

2017; Thyrian & Hoffmann, 2012). For example, based on
survey data from 321 German GPs, Thyrian and Hoffmann
(2012) concluded, among other things, that dementia care is
a relevant and prevalent topic for GPs. A different study
conducted by Kaduszkiewicz et al. (2008) concluded that
training the competences and general attitudes of GPs
toward dementia care could be beneficial for both patients
and their caregivers. The central role of GPs in optimal
dementia care was highlighted in major national (Deutsche
Gesellschaft fiir Psychiatrie und Psychotherapie &
Deutsche Gesellschaft fiir Neurologie, 2016) and interna-
tional (National Collaborating Centre for Mental Health,
2007) dementia care guidelines. The German Dementia
Guideline (Deutsche Gesellschaft fiir Psychiatrie und Psy-
chotherapie & Deutsche Gesellschaft fiir Neurologie,
2016) provides evidence-based recommendations on the
prevention, diagnosis, therapy, and support of PwD and
their caregivers. The guideline recommendations are based
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on existing scientific evidence and are intended to improve
the quality of treatment and care for PwD and their
caregivers.

The development, dissemination, and implementation of
dementia guidelines form a key strategy for quality assur-
ance and improvement of dementia care (Deutsche
Gesellschaft fiir Psychiatrie und Psychotherapie &
Deutsche Gesellschaft fiir Neurologie, 2016; Jeschke
et al., 2011). Despite existing evidence that guideline rec-
ommendations can improve symptoms and delay institu-
tionalization of PwD (Vickrey et al, 2006), these
recommendations often lack adherence in care practice.
Information and communication technologies (ICTs) may
be a promising approach to improve guideline-based outpa-
tientdementia care in GP practices. The German Center for
Neurodegenerative Diseases (DZNE) conducted the
research project DelpHi (Dementia: Life- and Person-
Centered Help in Mecklenburg-Western Pomerania),
aimed at implementing and evaluating an innovative sys-
tem for PwD and their caregivers (Thyrian et al., 2012).
The IT-based intervention developed in that study was
based on the German Dementia Guideline and resulted in
an improvement of quality of dementia primary care
(Eichler et al., 2014). Further, in the same study, Thyrian
et al. (2016) found that dementia care management in pri-
mary care was highly appreciated by GPs.

On the patient and caregiver side, Thyrian et al. (2017)
provided evidence for the effectiveness of dementia care
management and its potential to improve patient-related
outcomes (reduction of behavioral and psychological symp-
toms) as well as caregiver-related outcomes (decrease of
caregiver burden). The DelpHi study provided a variety of
empirical evidence for the efficacy of computer-based
intervention-management system in primary care of
dementia for GPs, PwD, and their informal caregivers. In
a follow-on project, the DZNE will investigate how care-
givers can be better supported in providing homecare to
PwD. Further, Schultz, Putze, and Kruse (2014) pro-
vided evidence that ICTs, such as tablet computers,
could have great potential for supporting GPs in patient-
centered and guideline-oriented treatment and for
enabling PwD and informal caregivers in the implementa-
tion of effective therapeutic approaches in their home
environment.

In summary, it has been shown that assistive and health
technologies can be a valuable contribution in dementia
care. Nevertheless, challenges may emerge (Meiland
etal.,2017). For example, Livingston et al. (2017) stated that
the application of ICTs has great potential to improve the
quality of care by assisting healthcare professionals and
informal caregivers, but the authors also point out that tech-
nology cannot replace human contact. This study serves to
improve dementia care with a tablet-based intervention and
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by fostering guideline-based treatment and facilitating
therapy delivery in primary care.

Objectives

This prospective study serves to improve dementia care in
primary care. To this end, we designed a tablet-based inter-
vention to optimize the primary care of PwD and will con-
duct a cluster-randomized controlled trial (cRCT) (with
randomization at GP level) to investigate the effects of this
tablet-based intervention on guideline adherence (primary
outcome) and health-related patient and caregiver out-
comes (secondary outcomes). The study will be conducted
in Berlin and the surrounding area. Duration of the inter-
vention is 9 months, commencing in June 2019. The study
will be conducted according to the principles of Good Clin-
ical Practice and the Declaration of Helsinki and was
prospectively registered with ISRCTN registry (trial regis-
tration number: ISRCTN15854413).

The primary hypothesis proposes that guideline-based
care for PwD increases among the tablet-based interven-
tion group, compared to the control group not receiving
the tablet-based intervention. The secondary hypotheses
propose that the tablet-based intervention also positively
affects various health outcomes of PwD and informal care-
givers such as quality of life, depression, and caregiver bur-
den (for a detailed description of the secondary outcomes
see Outcomes). Further, we expect to identify barriers and
develop strategies for a technology-based improvement of
outpatient dementia care.

Study Design

The planned design of the study is depicted in Figure 1. A
requirement analysis served as preliminary work in order
to identify relevant treatment and care domains for the
tablet-based intervention. Interviews with GPs as well as
an expert workshop were conducted in order to obtain
greater knowledge about the current dementia-care situa-
tion in primary care as well as to explore possible barriers
and gaps in existing care. Results of the requirement analy-
sis, together with an extended literature review of current
empirical work on primary care and dementia, form the
basis of the tablet-based intervention currently under
development. A scientific publication of the results of the
requirement analysis is in preparation.

The main study consists of atwo-arm cRCT with aninter-
vention group and a control group. Clusters will be random-
ized at the GP level. Patients will be recruited by GPs within
their practice. After randomization, PwD and informal care-
givers in both conditions will receive regular care during the
study period. In the intervention group, PwD and informal

© 2019 Hogrefe
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Figure 1. Flow chart of the study design.

caregivers will additionally receive a tablet-based interven-
tion (for a detailed description of the intervention see Inter-
vention). In the control group, PwD will receive
standard healthcare by their GPs and additionally a paper
information handbook on dementia at the beginning of
the trial. Study variables will be assessed in both groups at
baseline and after 9 months. We chose the period of 9
months mainly because of the German healthcare system,
which is based on a quarterly billing system. Further,
German health service research often reports within the
quarterly billing system. Previous research reported the
quarterly number of GP visits of PwD (Bohlken, Peiseler,
& Kohlmann, 2015; Bussche et al., 2013). For example, Dre-
ier and Hoffmann (2013) found that PwD visited their GPs
3.9 times on average per quarter (range: 0-20). We chose a
period of three quarters (i.e., 9 months) to ensure that mul-
tiple visits to the GP take place during the intervention
period.

Methods: Participants, Intervention,
and Outcomes

Study Setting

The intervention will take place during consultation in GP
practices and in the homes of PwD and their informal care-
givers. Data of GPs will be collected in the practice, and the
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data of PwD and their informal caregivers will be collected
in their homes.

Eligibility Criteria

Inclusion criteria for GPs are (1) operates as GP, (2) meets
technical requirements (wifi connection available or instal-
lable), (3) participates in a training, and (4) signs a coopera-
tion agreement/informed consent to participate in the
study. Exclusion criteria include a planned absence or clos-
ing of the practice for longer than 4 weeks during the study
period.

Inclusion criteria for PwD are (1) diagnosis of dementia
obtained from a GP or medical specialist prior to the begin-
ning of the trial (acc. to ICD-10 FOO-F03, G30, G31.0 and
G31.82), (2) living at home (outpatient care), (3) availability
of an informal caregiver, and (4) signing an informed con-
sent to participate in the study (if they are still legally autho-
rized to sign), otherwise through a person holding the power
of attorney. In most cases, the person holding the power of
attorney will be the informal caregiver participating in the
trial. However, if this is not the case, information about
the legal guardian will be obtained from the PwD and/or
the participating informal caregiver and/or the GP to
ensure that informed consent is obtained from the legal
guardian. In both cases, the PwD as well as the person hold-
ing the power of attorney will be informed verbally and in
detail (using simple terms) about the study before receiv-
ing written information and giving informed consent.

GeroPsych (2019), 32(3), 135-144
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Exclusion criteria include (1) other mental and behavioral
disorders (acc. to ICD-10, F10-29, except for F10.1, F10.1,
F17.10r F17.2, as well as F32.2 and F32.3), (2) a planned hos-
pital or rehabilitation stay longer than 4 weeks, and (3) a
planned relocation to an inpatient care-facility or nursing
home within the study period.

Inclusion criteria for informal caregivers are (1) living
with or regularly visiting PwD and (2) signing an informed
consent to participate in the study. Exclusion criteria
includes a planned absence longer than 8 weeks during
the study period.

Intervention

The tablet-based intervention comprises multiple functions
and applications. GPs will receive one tablet, and each PwD
and their informal caregiver will share a separate one. At the
beginning of the trial, all study participants in the interven-
tion group will receive extensive training concerning all
components and functions as well as ahandbook describing
each application in depth. In addition, participants in the
intervention group will be instructed to use the tablet-based
intervention as often as possible during the 9 months. Dur-
ing the intervention period, the research team will be avail-
able for any inquiries and assistance needed in case of
technical difficulties. Further, the research team can exter-
nally track the activity of each tablet and thus in case of rare
usage send reminders (push notifications) to the tablet to
ensure the implementation of the intervention. The follow-
ing briefly describes the different functions and programs of
the tablet-based intervention for (1) GPs and (2) PwD and
their informal caregiver, respectively.

Intervention Components for GPs

During the study period, GPs are required to use the tablet
applications in their treatment of study participants (PwD
and informal caregivers). One of the main functions and
intervention components is a checklist to support GPs in
providing guideline-based treatment of dementia. This
checklist resembles a conversation-guide and is based
mainly on recommendations in the German Dementia
Guideline (Deutsche Gesellschaft fiir Psychiatrie und Psy-
chotherapie & Deutsche Gesellschaft fiir Neurologie,
2016). Further, the checklist allows GPs to mark single ele-
ments as “discussed” after discussion with the patient
during consultation. Once an element is marked, it auto-
matically fades out, allowing GPs a better overview of topics
already covered with the patient. Another function supports
GPs, if necessary, in their prescription of suitable antide-
mentia drugs. Based on preset filters (e.g., dementia sever-
ity), tailored individual and guideline-based treatment
recommendations for antidementia drugs and dosages
are delivered via tablet. For example, in adherence with
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current dementia treatment guidelines, in the case of a
PwD with a Mini Mental State Examination score (MMSE)
of less than 10 points (= severe dementia), the treatment
option of noncompetitive NMDA antagonist memantine is
displayed for the GP. In addition, this feature provides the
option of sending automatic reminders for correct medica-
tion intake and adjustment to GPs, but also to PwD and their
informal caregivers. The third main function assists GPs in
the joint development of a care plan and the determination
of individual therapeutic measures and goals. This function
enables GPs and their patients to reach a shared decision on
the type and frequency of an established specific goal. For
example, if a PwD is experiencing problems with a regular
medication intake (e.g., because of memory impairment),
the care plan can be used to establish a medication intake
plan, by providing not only an overview of the established
plan, but also by sending reminders on regular medication
intake to be displayed on the study participant’s tablet.

Further, the tablet-based intervention aims to improve
direct and indirect communication and information
exchange between GPs, PwD, and informal caregivers.
Indirect communication refers to a variety of (health) infor-
mation derived from the PwD, which is recorded by the
PwD and/or their informal caregiver on their tablet and
directly displayed on the GP’s device. Direct communica-
tion refers to the option of sending direct messages between
GP, PwD, and their informal caregiver in order to enhance
communication and information exchange. For example,
patients can enter their blood pressure values on their
tablets. Their values are automatically displayed on the
GP’s tablet, thus enabling GPs to track blood pressure over
time (indirect communication) and, in case of irregularities
or anomalies, to act on it, for example, by sending a direct
message to the patient and suggesting an adjustment to
the medication or a new appointment (direct communica-
tion). Additionally, GPs are provided with a full electronic
version of the German Dementia Guideline (Deutsche
Gesellschaft fiir Psychiatrie und Psychotherapie &
Deutsche Gesellschaft fiir Neurologie, 2016) as well as fur-
ther information about outpatient dementia care on their
tablet.

Intervention Components for PwD and Informal
Caregivers

During the study period, the PwD and their informal care-
givers are asked to use the tablet applications during their
leisure time. Main available applications include serious
games and programs specifically developed to engage,
stimulate, and motivate PwD. Available games and pro-
grams were specifically designed for older and first-time
tablet users with impaired cognitive, sensory and/or motor
functioning and target the activation of cognitive and func-
tional abilities as well as emotional self-regulation. Games
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include cognitive training and stimulation (e.g., a quiz),
games emphasizing activities of daily living (e.g., detecting
objects from daily life such as a mug on a picture provided
on the tablet), an interactive music program as well as a pic-
ture gallery for biography work. PwD can use the programs
by themselves or engage with their informal caregiver and
other family members or friends. In addition, both PwD
and their informal caregiver can find a variety of informa-
tion on dementia and dementia care on the tablet. Further,
aninteractive location service prepared by the Federal Min-
istry for Family Affairs, Senior Citizens, Women and Youth
(2019) is installed on the tablet and points out different con-
sulting and support points as well as treatment options in the
vicinity for both PwD (e.g., dementia-specific occupational
therapy, daycare facilities) and for their informal caregiver
(counselling points, self-help groups, short-term nursing).
In addition, a communication platform enables indirect
(documentation of health information) and direct (messag-
ing) communication with the GP (for more details see
Intervention Components for GPs above). As already men-
tioned, another main function of the tablet-based interven-
tion includes a care plan to be developed together with the
GP. The established care plan can be accessed by the PwD
and their informal caregiver on their tablet and allows for
regular notifications and reminders (e.g., about medication
intake). Further, for informal caregivers (but also the PwD)
a guided audio-relaxation technique (Reddemann, 2003) is
available on the tablet and can be used throughout the study
period.

Harms and Risk Assessment

No risks, disadvantages, or side effects are expected from
the intervention. However, as part of quality assurance,
any adverse events or other unintended effects of the inter-
vention observed during the study period are collected,
assessed, and reported.

Outcomes

The study’s primary outcome is adherence to demen-
tia guideline recommendations at follow-up (9 months).
Based on the German Dementia Guideline (Deutsche
Gesellschaft fiir Psychiatrie und Psychotherapie &
Deutsche Gesellschaft fiir Neurologie, 2016) and other
empirical work investigating the role of guideline-based pri-
mary care of dementia (Downs, Cook, Rae, & Collins,
2000; Murphy et al., 2014; Vickrey et al., 2006), we devel-
oped a checklist of 23 items and pilot tested them with three
GPs in order to assess guideline adherence. These 23 rec-
ommendations fall into six domains: (1) diagnosis, (2)
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primary care, (3) home and community care, (4) risk assess-
ment, (5) care management, and (6) caregiver burden. All
23 items were dichotomous (yes or no). The means of per-
centages over all items and domains are calculated. Addi-
tionally, adherence to guideline recommendations are
assessed by a caregiver survey. To this end, we developed
a caregiver checklist with 19 items, similar to the checklist
presented to GPs. Both checklists can be found in German
(original) and English (simple translation) in the ESM 1.
Secondary outcomes are assessed by GPs, PwD, and
informal caregivers and are measured at baseline and at 9
months. Secondary outcomes include various health out-
comes such as quality of life (Logsdon, Gibbons, McCurry,
& Teri, 2002), neuropsychiatric symptoms (Cummings
et al., 1994), depression (Gauggel & Birkner, 1999;
Heidenblut & Zank, 2010), and general health status (Bul-
linger, Kirchberger, & Ware, 1995), which are assessed by
self-report or informant ratings (for a detailed description
see Table 1). As far as possible, we selected self-reported
standardized measurements suitable for PwD (e.g., quality
of life will be measured using the Quality of Life in Alzhei-
mer’s Disease assessment; Logsdon et al., 2002). For all
other self-reported items (e.g., sociodemographic informa-
tion), we attempt to obtain data directly from the patient.
However, if the PwD is no longer able to answer a question
or the validity of the answer is questionable, provided
answers/information are verified or obtained from the
informal caregiver or the GP. For example, if PwD are
unable to provide information on their age or seems unsure,
a trained study nurse afterwards tries to best verify this
missing information. With respect to autonomy and self-
determination, we aim to involve and let the PwD partici-
pate and speak for themselves as much as possible. Hence,
we set no cut-off values on the validity of responses, prefer-
ring rather to put a strong emphasis on a comprehensive
training of our study nurses. Medication intake of PwD
(type, dosage, dosage form and frequency) are obtained
from medical records though the GP. Additionally, an
evaluation of the tablet-based application is assessed by
GPs, PwD, and informal caregivers of the intervention

group.

Sample Size

The present sample-size calculations were based on a lar-
gely comparable research project conducted by Vickrey
et al. (2006), which investigated the effectiveness of a
dementia guideline-based disease management program.
Ina cRCT, Vickrey et al. (2006) measured dementia guide-
line adherence at baseline and follow-up by assessing the
patient’s medical records and the caregiver’s survey. Based
ona78% (i.e., the actual statistical power under1 — = 0.8
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Table 1. Overview of main constructs and assessments for each study participant

Outcome/assessment

Participants of the study
Self-rated (S), Informant (1)
Assessment or medical record (R)
GP PwD Caregiver

Sociodemographic information

Age

Sex

Education

Care level

Diagnosis
Primary outcome
Guideline adherence
Secondary outcomes
Quality of life

Quality of Life in Alzheimer's Disease (Logsdon et al., 2002)
Health status

EQ-5D-5L (Herdman et al., 2011)

Short Form (36) Health Survey (Bullinger et al., 1995)
Behavioral symptoms

Neuropsychiatric Inventory Questionnaire (Cummings et al., 1994)
Cognition

Mini-Mental State Examination (Folstein, Folstein, & McHugh, 1975)
Activities and instrumental activities of daily living

Barthel Index (Heuschmann et al., 2005)

Instrumental activities of daily living (Lawton & Brody, 1969)

Functional Assessment Staging Test (Sclan & Reisberg, 1992)
Depression

Depression in Old Age Scale (Heidenblut & Zank, 2010)

Geriatric Depression Scale (Gauggel & Birkner, 1999)
Caregiver burden

Burden Scale for Family Caregivers (GraBel & Leutbecher, 2001)
Others

Medication intake

Technical Affinity (Karrer, Glaser, Clemens, & Bruder, 2009)

S S S

Note. S (I} = if a PwD is unable to provide information for this self-reported item, the information is obtained via informant assessment.

assumption) chance of detecting a statistically significant
effect size Cohen’s d = 0.4 between intervention and
control group as well as taking into account an intracluster
correlation coefficient of 0.03, Vickrey et al (2006) carried
out the sample-size calculation. Because of the study design
similarities, sample-size calculations for the present study
were based on Vickrey et al. (2006). The power calculation
for the present study with G*Power 3.1yielded an estimated
minimum sample size of n=71 per group ata type L error rate
of alpha = 0.05 and a statistical power of 1 — 3 =0.8. Taking
into account the variance between 20 GPs (ICC = 0.03) and
a drop-out rate of 18% at follow-up (as found by Vickrey
etal., 2006), the final total sample size for the present study
was calculated to be N = 204 or n = 102 in the intervention
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and n = 102 in the control group. Thus, a total of N = 204
PwD and N = 204 informal caregivers will be recruited.

Recruitment of GPs, Randomization, and
Recruitment of PwD and Informal
Caregivers

In a first step, we successfully recruited a total of 20 GP
practices in Berlin and the surrounding area. We applied a
variety of recruitment strategies to ensure a successful
recruitment: (1) brief articles with project information and
calls for study participation in various medical journals
and newsletters; (2) 276 GPs randomly selected from Berlin
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and contacted from a list of the Association of Statutory
Health Insurance Physicians Berlin; (3) engaged the Ger-
man Association of General Practitioners to accompany
the recruitment process through contact mediation. GP
recruitment commenced in November 2018 and was com-
pleted in May 2019.

In a second step, after completing the recruitment of 20
GPs, we will conduct the randomization at GP level. We
chose a cluster randomization design in order to minimize
the potential for contamination across groups. The GP prac-
tices are paired by patient volume: Within each pair, we will
randomly assign one GP practice to the intervention and
another GP practice to the control group using a computer-
ized random-number generator operated by a study statis-
tician. In a third step, in each GP practice, ten PwD and
their informal caregivers are recruited by the GP. Because
of the study design, study participants (GPs, PwD, and
informal caregivers) as well as data collectors have knowl-
edge of the group assignment, though GPs are blinded for
data collection at baseline to ensure unbiased ascertain-
ment of baseline data. GPs in both treatment conditions
receive a financial compensation of 100 EUR for each
PwD recruited and included in the trial. Furthermore, GPs
in both intervention and control group are allowed to keep
one tablet computer permanently. Participating PwD and
informal caregivers do not receive any direct financial com-
pensation, though all study participants are entered in a
lucky draw and thus receive the opportunity to win a tablet
computer.

Data Collection, Management, and
Statistical Analysis

In both the intervention and the control group, standardized
assessments will be carried out at baseline and after 9
months. There separate questionnaires are foreseen for
each of the three target groups (GPs, PwD, and informal
caregivers). The completion of a questionnaire should take
up to amaximum of 1 hour per study participant and is to be
carried out by a trained study nurse. When selecting the
measuring instruments, attention was paid to the objectiv-
ity, reliability, and validity of the assessments. The ques-
tionnaires will be filled out in paper-pencil format and
later transferred to a SPSS V.25 data mask. To ensure the
accuracy of manual data entry, we will perform quality con-
trols. Only the project team will have access to the data as
defined in the data protection concept of the study (Version
0.9, 08.04.2019). In addition, data collected via tablet will
be stored and processed by the cooperation partner Tech-
nische Universitit Berlin, Quality and Usability Lab.

For sample description, among other things, age, sex, liv-
ingsituation (alone/not alone) aswell as cognitive and func-
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tional impairment, depression, and formal dementia
diagnosis (ICD-10) will be analyzed. Primary and sec-
ondary outcomes of the intervention will be analyzed by
an intention-to-treat analysis and mixed models at 9
months. These methods are suitable when using data with
correlated residuals (cluster structure of GPs over measur-
ing points). The choice of a dyadic approach (PwD and their
informal caregiver) allows for calculation of dyadic effects
from one participant to another (interdependence models).
We will conduct subgroup analyzes for differential effects
(e.g., of age, gender, cognitive functioning, and care level)
in primary and secondary outcomes as exploratory posthoc
analyses.

Ethics and Dissemination

Prior to the recruitment phase, the study was approved by
the ethics committee of the Charité - Universitatsmedizin
Berlin (EA1/085/19). Study participants receive compre-
hensive information material and detailed verbal informa-
tion on the research project and the trial. Written
informed consent is obtained from the GPs, the PwD (or,
if the PwD is not authorized to sign anymore, the next of
kin holding power of attorney or another legal guardian;
see Inclusion criteria), and informal caregivers prior to data
collection.

Discussion

The objective of this study protocol was to describe our
planned study. The main objective of the study is to develop
and evaluate a tablet-based intervention to improve outpa-
tient dementia care by fostering guideline-based treatment.
We expect the findings from this cRCT to provide evidence
and new insights into the improvement of guideline-based
outpatient dementia care using ICTs. The present study will
be among the first targeting the improvement of guideline-
based outpatient dementia care using ICTs. ICT devices
such as tablets represent an affordable, accessible, and
straightforward treatment option to facilitating guideline-
based treatment on both the healthcare provider’s and
patient’s part. Moreover, in this study we address people
with dementia, a patient group representing the greatest
global challenge to health and social care in the 21st century.
However, several limitations must be outlined.

First, because of the study design, lack of blinding
could possibly bias the actual treatment effect. Although
randomization minimizes selection bias and confounding,
blinding is important to avoid or reduce bias in the realiza-
tionand interpretation of clinical trials. If study participants
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are not blinded, knowledge of group assignment may influ-
ence their responses to subjective outcome measures
(Karanicolas, Farrokhyar, & Bhandari, 2010). Blinding is
not possible in the present study. However, this limitation
will be addressed by blinding GPs and data collectors at
baseline, and taking particular care to ensure that both
groups, apart from the intervention, are treated as equally
as possible. Second, a substantial part of the tablet-based
intervention takes place in the PwD and their informal care-
giver’s home environment, so that conditions such as fre-
quency and intensity of usage of the application, living
situation, or the involvement of informal caregivers may
be very heterogeneous between individuals. Unfortunately,
this limitation lies largely beyond the researcher’s control.
However, we plan to address this limitation by (1) sending
notifications and friendly reminders through the tablet dur-
ing the study period to ensure a continuous usage of the
tablet to the best of our ability; and (2) by statistically con-
trolling for such variables when analyzing the data. Finally,
to date a great number of the GPs (7 out of 20) were
recruited from a research network of General Practitioners
in and around Berlin. GPs who form part of this network are
particularly interested in research on general practice.
Thus, a selection bias of participating GPs must be kept in
mind when interpreting results.

Conclusion and Future Research

The empirical evaluation of this innovative, technology-
based approach for improving guideline-based outpatient
dementia care will provide health policy makers and health-
care providers with new insights. Because the healthcare
sector is increasingly confronted with technology-based
approaches, empirical evaluations of technology-based
interventions aiming to improve healthcare are crucial. Fur-
ther, investigations of the value, benefit, and acceptance of
ICT-based applications in healthcare are strongly required.
The present study aims to contribute to this necessity, by
providing evidence and new incentives on the improvement
of guidelines-based outpatient dementia care using ICTs.

Electronic Supplementary Material
(ESM)

The electronic supplementary material is available with the
online version of the article at https://doi.org/10.1024/
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APPENDIX

23-item Checklist for GPs in German (Original)

Frage ja nein

Nicht zutreffend

Waurde ein geriatrisches Basisassessment durchgefiihrt?

Welche der folgenden Untersuchungen wurden im Rahmen der Diagnostik
durchgefiihrt:

Korperliche und psychopathologische Untersuchung

Labor-Diagnostik

Differenzialdiagnostik

Schweregradabschitzung/Kognitive Testung

Verlaufsuntersuchung

CCT/(MRT
Waurde ein kognitives Screening in der Hausarztpraxis durchgefiihrt?
Wurden weitere korperliche Beeintrichtigungen/Erkrankungen erfasst?

Wurden weitere psychische Beeintrichtigungen/Erkrankungen erfasst?

Wurden mit dem Patienten/Angehérigen psychische und Verhaltenssymptome der
Demenz austithrlich besprochen?

Waurde die gesamte aktuelle Medikamenteneinnahme erhoben und besprochen?

Wurde eine medikamentose Therapie der Demenz mit dem Patienten/Angcehorigen
besprochen?

Waurden nicht-medikamentése Therapieangebote der Demenz mit dem
Patienten/Angehorigen besprochen?

Wurden dem Patienten nichtmedikamentose Therapien empfohlen oder verordnet?
Wenn ja, welche

Befindet sich der Patient aufgrund der Demenz in fachérztlicher Behandlung?
Wurden mit dem Patienten/Angehorigen weitere Versorgungsangebote besprochen?
Whurde der Patient/Angehériger tiber niedrigschwellige Angebote informiert?
Wurde ¢in Behandlungsplan zusammen mit dem Patienten/Angehorigen erstellt?

Wurden mit dem Patienten/Angehorigen Alltagsgestaltung und -kompetenzen
besprochen?

Wurden mit dem Patienten/Angehérigen eigentherapeutische Mainahmen
besprochen?

Waurden neu aufgetretene Risiken besprochen? (z.B. Selbst-, I'remdgefiihrdung)
Wurde mit dem Patienten/Angehorigen die Fahrtauglichkeit besprochen?

Waurde der Patient/Angehorige auf die Beantragung eines Pflegegrades
angesprochen?

Wurde der Patient/Angehorige auf rechtliche Vorsorgemafinahmen angesprochen?
Waurde iiber Palliativversorgung gesprochen?
Wurde die Belastungssituation des Angehorigen ausfiihrlich besprochen?

Wurde der Angehorige tiber Entlastungs- und Beratungsangebote informiert?
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23-item Checklist for GPs in English (simple translation)

Question yes  no

Not applicable

Was a basic geriatric assessment (geriatrisches Basisassessment) conducted?

Which of the following examinations were conducted during the diagnostic process?
Physical examination and psychopathological/psychiatric evaluation
Laboratory tests
Differential diagnostics
Cognitive and neuropsychological tests
Recent medical history
CT/MRI scans

Did the GP administer a cognitive screening test?

Were further physical impairments/medical conditions asscssed?

Were further mental health impairments/psychiatric conditions assessed?

Did the patient/family caregiver receive advice concerning psychological and
behavioral symptoms of dementia?

Was the entire current medication assessed and discussed?

Were pharmacological treatment options for dementia discussed with the
patient/family caregiver?

Were non-pharmacological interventions for dementia discussed with the
patient/family carcgiver?

Were non-pharmacological interventions for dementia recommended or prescribed?
It yes, which intervention

Is the patient currently being treated by a dementia specialist (i.¢. neurologist, geriatric
psychiatrist)?

Were further care services for people with dementia discussed with the patient/family
caregiver?

Was the patient/family carcgiver informed about local support services for people with
dementia?

Was a care plan developed with the patient/family caregiver?

Were daily activities and how to maintain them discussed with the patient/family
caregiver?

Were self-help measures discussed with the patient/family caregiver?
Were newly emerging risks assessed and discussed? (i.e. self-harm or harming others)
Were driving skills or lack thereof discussed with the patient/family caregiver?

Was the patient/family caregiver approached about an application for a care level from
the German nursing care insurance (Pflegegrad)?

Was the patient/family carcgiver made aware of their rights and the availability of local
advocacy services?

Was palliative care discussed?
Was the caregiver stress level discussed in detail with the family caregiver?

Was the family carcgiver informed about available resources and support offers for
family carers?
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19-item Checklist for informal caregivers in German (Original)

Frage ja nein

Weil} nicht

Hat der Hausarzt den Studienteilnehmer aufgrund der Demenz zu einem Facharzt
(Neurologe, Psychiater, Nervenarzt, Gedichtnissprechstunde) iiberwiesen?

Iat der Iausarzt mit Thnen/dem Studienteilnehmer eine medikamentose Therapie der
Demenz besprochen?

Hat der Hausarzt eine demenzspezilische, medikamentdse Therapie in den letzten 9
Monaten angepasst oder neu verordnet?

Hat der Hausarzt mit Thnen/dem Studienteilnehmer mogliche medikamentose
Nebenwirkungen besprochen?

Hat der Hausarzt mit Thnen/dem Studienteilnehmer nicht-medikamentose
Therapieangebote der Demenz besprochen?

Hat der Hausarzt dem Studienteilnehmer eine nichtmedikamentdse Therapie verordnet
oder empfohlen?

Hat der Hausarzt mit Thnen/dem Studienteilnehmer psychische und Verhaltenssymptome
der Demenz besprochen?

Hat der Hausarzt mit Ihnen/dem Studienteilnehmer weitere Versorgungsangebote
besprochen? (z.B. Hilfsmittel, Tagespflege)

Waurden Sie/der Studienteilnehmer iiber niedrigschwellige Angebote informiert? (z.B.
Beratung, Gruppenangebote)

Iat der Iausarzt mit dem Studienteilnehmer/Thnen neu aufgetretene Risiken
besprochen? (z.B. Selbst-, Fremdgefihrdung)

Hat der Hausarzt mit dem Studienteilnehmer/Thnen Alltagsgestaltung und -kompetenzen
besprochen?

Hat der Hausarzt mit dem Studienteilnehmer/Thnen eigentherapeutische Mafinahmen und
Ziele besprochen?

Wurde cin Behandlungsplan zusammen mit dem Hausarzt erstellt?

Hat der Hausarzt mit dem Studienteilnchmer/Thnen dic Beantragung cines Pflegegrades
besprochen?

Hat der Hausarzt Thre Belastungssituation erfasst?

Hat der Hausarzt Sie iiber Entlastungs- und Beratungsangebote fiir Sie selbst informiert?

Hat der Hausarzt mit dem Studienteilnehmer/Ihnen rechtliche VorsorgemafBnahmen
besprochen?

Hat der Hausarzt mit dem Studienteilnchmer/Thnen Palliativversorgung besprochen?

Hat der Hausarzt mit Thnen/dem Studienteilnehmer die Fahrtauglichkeit besprochen?
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19-item Checklist for informal caregivers in English (simple translation)

Question yes  no Don‘t know

Was the participant referred to a dementia specialist (i.e. neurologist, psychiatrist,
memory clinic) by his or her GP?

Did the GP discuss pharmacological treatment options with you and/or the participant?

Was a dementia specific pharmacological therapy adjusted or newly prescribed within
the past 9 months?

Did the GP discuss possible adverse effects of pharmacological therapies with the
participant?

Did the GP discuss non-pharmacological treatment options with you and/or the
participant?

Did the GP recommend or prescribe a non-pharmacological intervention to you and/or
the participant?

Did the GP discuss psychological and behavioral symptoms of dementia with you
and/or the participant?

Did the GP discuss further care services (i.c. day care facilitics, nursing aids) for people
with dementia with you and/or the participant?

Did the GP inform you and/or the participant about local support services for people
with dementia?

Did the GP discuss newly emerging risks (i.c. self-harm or harming others) with you
and/or the participant?

Did the GP talk to you and/or the participant about daily activities and how to maintain
them?

Did the GP discuss self-help measures and goals with you and/or the participant?
Was a care plan developed with the GP?

Did the GP approach you and/or the family caregiver about an application for a care
level from the German nursing care insurance (Pflegegrad)?

Did the GP assess your stress level?

Did the GP inform you about available resources and support offers?

Did the GP inform you and/or the participant about advocacy services?

Did the GP discuss palliative care with you and/or the participant?

Did the GP discuss driving skills or lack thereof with you and/or the participant?
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Abstract

Background: Recruitment of general practitioners (GPs) and their patients is reported as one of the most
challenging steps when undertaking primary care research. The present paper describes the recruitment process of
a cluster randomised controlled trial (cRCT) aiming to improve dementia care in the primary care setting.

Methods: Recruitment data was analysed descriptively using frequency tables to investigate comparisons of
recruitment rates and results of different recruitment strategies as well as reasons for participation and non-
participation of GPs, patients with dementia (PwD) and their caregivers.

Results: Over a period of 23 months, N =28 GPs were successfully included in the cRCT. This represents an overall
recruitment rate of 4.6%. The most efficient strategy in terms of high response and low labour-intensity involved
the dissemination of calls for participation in a GP research network. Most frequently reported reasons for GP's
participation were Improvement of patient's well-being (n = 22, 79%) followed by Interest in dementia research (n =18,
649%). The most common reasons for non-participation were Lack of time (n =71, 34%) followed by Not interested in
participation (n = 63, 30%). On a patient level, N = 102 PwD were successfully recruited. On average, each GP
referred about n =7 PwD (range: 1-17; mdn = 6; IQR = 3.5) and successfully recruited about n =4 PwD (range: 1-11;
mdn =3; IQR=325).

Conclusion: First, our findings propose GP research networks as a promising strategy to promote recruitment and
participation of GPs and their patients in research. Second, present findings highlight the importance of including
GPs and their interests in specific research topics in early stages of research in order to ensure a successful
recruitment. Finally, results do not support cold calls as a successful strategy in the recruitment of GPs.

Trial registration: The trial was prospectively registered with the ISRCTN registry (Trial registration number: ISRC
TN15854413). Registered 01 April 2019.
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Background

General practitioners (GPs) play a paramount role in de-
mentia care [1-6]. They are often the first point of con-
tact for patients with dementia (PwD) and play a key
part in both diagnosis [7-9] and management of the dis-
ease [1, 10-12]. Despite the central role of GPs in the
care of dementia, primary care-based interventions to as-
sist GPs and PwD remain rare. The involvement of GPs
in research to improve dementia care remain crucial.
However, the recruitment of GPs in health research
poses a major obstacle and barriers of recruitment have
been reported in various areas of health research [13—
18]. Barriers to GP’s recruitment and research participa-
tion were found to be manifold, including lack of time
[13, 16, 17, 19, 20] and administrative burden [20, 21].
Further, in a systematic review poor communication by
trial coordinators, difficulties of understanding research
methods, concerns about possible harms for patients
and feelings of being overwhelmed by too many research
requests without being addressed as a real research part-
ner were identified as barriers [22]. In Germany, despite
an increasing awareness of the need for clinical trials in
primary care there is no long tradition of involving GPs
in research, and clinical trials in primary care are still
under-represented [23]. In other countries, this tradition
has existed significantly longer, as for example in the
Netherlands, UK and the US [21, 23-25].

When it comes to primary care research, not only the
recruitment of GPs proposes an obstacle, but also the re-
cruitment of patients [22, 26-28]. For example, in the
United Kingdom, less than one third of health studies in
primary care reach their target number of patients,
partly due to the overestimation of recruitable patients
by GPs [27]. This frequently occurring case, also known
as “Lasagna’s law” [29], inevitably leads to challenges
[30]. Despite necessary long-term commitments of GPs,
the number of patients actually available for recruitment
turns out to be many times lower than initially
estimated. Recruitment of patients into randomised
controlled trials (RCT) was proven to be particularly
challenging [31]. RCT's require a sufficiently large num-
ber of participants and failure to reach patient recruit-
ment targets often lead to insufficient statistical power
or discontinuation of trials [30, 32]. Reasons for difficul-
ties in the recruitment of patients within the primary
care setting are manifold. For example, in a qualitative
study investigating perceived barriers among GPs to-
wards recruiting patients into RCTs lack of confidence
in introducing research participation requests to their
patients was found as one main reason [19]. Data pro-
tection regulations also make it particularly difficult to
contact patients directly [33]. Particularly in studies with
a limited funding period, extending periods of recruit-
ment represent a major problem [34].
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To sum up, recruitment of GPs and their patients is
considered as one of the most challenging steps in
health research and, although this difficulty has long
been recognised as such, there is a lack of effective strat-
egies to overcome it [14, 18, 31]. To date there is no
comprehensive publication on the recruitment methods
and facilitating and/or inhibiting factors in the recruit-
ment of GPs and their patients with dementia into a
RCET.

Aim of study

The present study aims to describe the recruitment
process and the results of the recruitment of GPs re-
cruited within the DemTab trial. The main focus of the
present paper lies on the recruitment of GPs. In
addition, the results of the recruitment of PwD and their
caregivers are presented. The objective is to reflect on
efforts and risks of different recruitment strategies ap-
plied in the present study. Furthermore, we investigate
factors that have facilitated or hampered recruitment
will be examined. We aim to contribute to a better un-
derstanding of barriers and facilitators of the recruit-
ment of GPs and their patients.

Methods

Study design

To examine our research questions, data was used from
the DemTab study, a two-arm cluster randomised con-
trolled trial (cRCT) with the objective of the develop-
ment and evaluation of a tablet-based intervention
aiming to improve primary care for PwD and their care-
givers' in Berlin and surrounding area. A study protocol
of the DemTab study was published elsewhere [35]. The
study was conducted and reported in accordance with
the CONSORT guidelines for cRCT and ethical approval
was obtained by the ethics committee of the Charité —
Universitatsmedizin Berlin (EA1/085/19). The trial was
prospectively registered with the ISRCTN registry (Trial
registration number: ISRCTN15854413).

In the first part of the DemTab study a feasibility study
was conducted. In order to collect perspectives and
needs regarding the treatment of dementia in primary
care and include these in the development of the inter-
vention, interviews and a workshop with GPs and other
important actors from the ambulatory care setting were
carried out. A publication on the feasibility study is cur-
rently underway. Following the feasibility study, the
intervention was developed and implemented.

'The target of the DemTab study included PwD who receive
ambulatory care and their family or informal caregivers. However, in
Germany dementia shared homes also count as ambulatory care.
Therefore, we also included non-family caregivers from ambulatory
care services such as dementia shared homes. We refer to family, non-
family and caregivers as caregivers.
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Intervention

The tablet-based intervention is composed of multiple
functions and applications. The main functions include,
for example, a checklist, similar to a conversation-guide
which supports GPs in guideline-based care. Another
function enables GPs to communicate via messages with
PwD and their caregivers. GPs received each a tablet and
PwD and their caregiver shared a separate one. Partici-
pants of the intervention group were provided (if neces-
sary) with internet access. A training on the tablet-based
intervention was conducted prior to the intervention’s
beginning to ensure participation, followed by a nine-
month tablet-based intervention with the aim to im-
prove guideline-based dementia care. Participants of the
control group receive standard healthcare by their GPs
and additionally an information handbook on dementia
at the beginning of the trial. All participant are encour-
aged to use the tablet as often as desired — the usage of
the tablet is voluntary and there are no further commit-
ments in terms of frequency or quality of usage. The
trial is currently ongoing. A more detailed description of
study design, sampling methods, variables and proce-
dures can be found in Lech et al. [35].

Participants and procedure

The recruitment process was comprised of two stages:
first, GPs were recruited followed by the recruitment of
PwD (and their caregivers). The original recruitment tar-
get of N =20 for GPs and N =202 for PwD and their
caregivers was based on a sample size calculation using
GPs ratings and proxy ratings of caregivers from medical
record information as primary outcome [36]. Due to
challenges in the recruitment of GPs and PwD the pri-
marily estimated sample size could not be reached.
Consequently, literature was reviewed de novo [36, 37].
When in 2017 a comparable cRCT from Germany evalu-
ated a guideline-oriented intervention (Dementia Man-
agement Program) for PwD in primary care using a
patient-related primary endpoint, a new power calcula-
tion at patient level was conducted based on the re-
ported medium-sized effect of Cohen’s d=0.5 [37].
Based on that study, a new power calculation using the
software G*Power 3.1 yielded an estimated new total
sample size of N =102 or n =52 per group at a type I
error rate of alpha = 0.05 and a statistical power of 1-f =
0.8. These calculations take into account the variance
between GPs (ICC = 0.03) and a drop-out rate of 18% at
follow-up, as found by Vickrey et al. [36].

Inclusion criteria for GPs were defined as (1) currently
operating as GP, (2) meeting technical requirements
(internet connection), (3) willing to participate in a
training, and (4) signed cooperation agreement. Exclu-
sion criteria for GPs were a planned absence or closing
of the practice for longer than 4 weeks during the study
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period. Further, GPs with a lack of PwD currently
treated in practice were also not included. Inclusion cri-
teria for PwD were defined as (1) diagnosis of dementia
obtained prior to the beginning of the trial (acc. to ICD-
10, F00-F03, G30, G31.0 and G31.82), (2) living at home
(outpatient care), (3) availability of a caregiver, and (4)
signed informed consent (if they are still legally
authorised to sign, otherwise through a person holding
the power of attorney). Exclusion criteria for PwD were
(1) other mental and behavioural disorders (acc. to ICD-
10, F10-29, except for F10.1, F17.1 or F17.2, as well as
F32.2 and F32.3), (2) a planned hospital or rehabilitation
stay longer than 4 weeks, and (3) a planned relocation to
an inpatient care-facility or nursing home within the
study period. Inclusion criteria for caregivers were
defined as (1) living with or regularly visiting PwD and
(2) signed informed consent. Exclusion criteria included
a planned absence longer than 8 weeks during the study
period.

Assessments of primary and secondary outcomes were
conducted before the intervention (baseline) and after
the intervention (post intervention) in both groups. Pri-
mary outcome is defined as adherence to dementia
guideline recommendations after 9 months. Secondary
outcomes include various health outcomes assessed in
PwD (e.g., quality of life) and caregivers (e.g., caregiver
burden). Randomisation was conducted at a GP level to
avoid contamination across groups (cluster randomisa-
tion). At the end of the study, participating GPs from
both treatment groups were to receive a financial
compensation of 100 EUR for each PwD successfully re-
cruited. Furthermore, all GPs were to receive a tablet
computer permanently. Participating PwD and care-
givers did not receive any direct financial compensation,
though all study participants enter a lucky draw and re-
ceive the opportunity of winning a tablet.

Recruitment of GPs, PwD and their caregivers

Overall, in line with prior research and the Dillman’s
Total Design Approach [38, 39], recruitment strategies
for GPs included personalised invitations and letters,
comprehensive information material on the study ration-
ale, goals and design, follow-up calls and endorsement
from the research team via telephone, reply paid
envelopes as well as a financial compensation in case of
participation. In the present study, the recruitment of
GPs was conducted in three recruitment rounds. The
first and the second recruitment round were intended
prior to the beginning of recruitment. The third recruit-
ment round was added during the ongoing recruitment
process to ensure the necessary sample size. Partially, re-
cruitment of all rounds took place simultaneously. In the
first recruitment round, calls for participation and adver-
tisements of the DemTab study were published in a
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variety of general practice related publications and news-
letters through different networks. A main strategy was
the dissemination of a call for participation in a regular
newsletter of a research network of general practitioners
in and around Berlin established by the Institute of Gen-
eral Practice of the Charité — Universititsmedizin Berlin.
Further, a total of three advertisements in general prac-
tice related publications was disseminated and four ads
were published on Facebook pages related to dementia.
The project and call for participation were presented at
two trainings for GPs in Berlin. Further, advertisements
through further GP networks (e.g. presentation of the
DemTab study in quality circles of primary care) lead to
recommendations and referrals of potentially interested
GPs (snowball sampling). In the second recruitment
round, a sample of GPs (n =486) was randomly selected
from a database of the Statutory Health Insurance Physi-
cians in Berlin (KV Berlin). At first, GPs received perso-
nalised letters with comprehensive information material
about the DemTab study followed by a phone call. The
low initial response (none of the contacted GPs got back
to the research team based on letters) resulted in directly
contacting GPs via phone (cold calls), instead of sending
out letters first. Additionally, rural areas in the vicinity
of Berlin were included and contacted via cold calls.
Finally, a third recruitment round included face-to-face
recruitment of GPs in #n =116 general practices in
Berlin. Practices were selected primarily on the basis of
the official number of older people living in the district,
starting with the districts with the highest numbers.
Practices were visited between October 2019 and Febru-
ary 2020. An in-person meeting with GPs was intended
and a package of information material on the DemTab
study was distributed directly to GPs in their practice.

Inclusion of GPs and PwD

Generally, once GPs showed interest in participating, a
cooperation agreement accompanied by a reply-paid en-
velope was provided. A signed cooperation agreement
was considered as a successful inclusion. Further, in-
cluded GPs filled out a baseline survey. In a second step,
GPs were required to recruit PwD in their practice. For
this purpose, GPs were provided with information ma-
terial and leaflets in order to ensure a successful recruit-
ment of their PwD. Once GPs obtained permission from
PwD and/or caregivers, patient’s contact details were
shared with the research team. The research team then
contacted PwD and/or caregivers via phone in order to
provide a detailed description of the study for each par-
ticipant. Once PwD and/or caregivers indicated interest
in the participation over the phone, detailed study infor-
mation and an informed consent form, accompanied by
a reply-paid envelope was sent to their homes. A signed
informed consent was considered as a successful
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inclusion. Further, included PwD and their caregivers
filled out a baseline survey.

Data analysis
Data on the recruitment of GPs and PwD was collected
and documented by the research team. Baseline data was
obtained from all successfully recruited participants.
Documentation of the recruitment process of GPs in-
cludes data on (1) number of contacted GPs, (2) amount
of successfully recruited GPs and (3) drop-out rates for
each recruitment round. Further, recruitment rates
(number of successfully participating GPs divided by the
number of GPs contacted for recruitment) and recruit-
ment ratios (number of successfully participating GPs in
relation to the final GP sample) for each recruitment
round were calculated. Data on reasons for participa-
tions was analysed based on a survey filled out by each
successfully recruited GP (Item: “Why did you choose to
participate in this research study?’, response categories:
“Improvement of patient’s wellbeing”, “Interest in demen-
tia research”, “Improvement of patient’s health”, “General
interest in research”, "Better insights in new health
technologies”, “Assistance in patient management”, “As-
sistance in dementia care”, “Expense allowance” and
“Other reasons”, multiple responses possible). Data on
reasons for non-participation was collected from each
GP who was successfully contacted but declined partici-
pation (Question: “Why did you choose not to partici-
pate in this research study?”). Responses provided were
documented and coded (“Lack of time”, “Not interested
in participation”, “Not interested in research in general”,”
Did not see any added value in participation”, and
“Other reasons”, multiple responses possible).
Documentation of the recruitment of PwD includes
data on (1) number contacts of PwD provided by GPs,
(2) number of successfully recruited PwD within each
GP practice and (3) data on drop-out rates. Further, re-
cruitment rates (number of successfully participating
PwD divided by the number of PwD contacted for re-
cruitment) were calculated. Data on reasons for partici-
pations was analysed based on a survey filled out by
each successfully recruited PwD and their caregiver
(Item: “Why did you choose to participate in this
research study?’, response categories: “Improvement of
patient’s wellbeing”, “Interest in dementia research’,
“Improvement of patient’s health”, “Improvement of com-
munication with GP”, “Improvement of disease manage-
ment”, “Assistance and discharge due to technology”,
“Better insights in new health technologies”,” Participa-
tion in a raffle of a Tablet computer” and “Other rea-
sons”, multiple responses possible). Data on reasons for
non-participation was collected via phone from each
PwD/and or caregiver who declined participation (Ques-
tion: “Why did you choose not to participate in this
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research study?”). Responses provided were documented
and coded (“High care burden”, “Health reasons/ad-

» @

vanced dementia/age”, “Not interested in participation’,
“No further explanation”, “Technology-related rejection”,
“No need for intervention” and “Other reasons”, multiple
responses possible). Data was analysed descriptively
using frequency tables to explore comparisons of re-
cruitment rates and recruitment ratios as well as results
of recruitment strategies. For the descriptive analysis
SPSS version 25 was used. Efforts of different recruit-
ment strategies was ranked based on researchers experi-
ence and perception.

Results

Recruitment of GPs

The recruitment of GPs was undertaken between June
2018 and March 2020 in the region of Berlin,
Germany and surrounding areas. First, a total of n =
32 GPs was recruited (i.e., signed a cooperation agree-
ment) into the study. However, due to early drop out
during the recruitment phase, the final GP sample
consisted of N =28 GPs who successfully participated
in the study. The recruitment process is summarised
in Fig. 1. Results of all recruitment rounds separately
are described in depth below.

First recruitment round

In the first recruitment round, all efforts resulted in n =
11 interested GPs contacting the research team. Out of
these n = 11 GPs who contacted us, a total of n =7 GPs
was successfully recruited into the study. This proposes
a recruitment rate of almost 64%. Out of n =11 who
contacted us, more than a half of GPs (1 =6) contacted
us based on the newsletter of the GP research network.
Out of these n =6 GPs a total of n =5 GPs were suc-
cessfully recruited into the study (83%). Further, n =6
GPs were contacted through snowball sampling, only
n =1 was successfully recruited (17%). To sum up, from
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a total of n =17 eligible GPs in the first recruitment
round, n =8 GPs were successfully recruited into the
study. However, n =1 was not able to recruit any PwD
and therefore was coded as a drop out after randomisa-
tion. This results in # =7 GPs successfully participating
in the study. Overall, the recruitment rate for the first re-
cruitment round accounts for approximately 41% (1 =7).
GPs recruited in this round represent 25% (n =7) of the
final GP sample.

Second recruitment round

In the second recruitment round n =486 GPs (out of a
total of N =~2000 GPs) from all of the 23 districts in
Berlin were randomly drawn from a database (KV
Berlin). The first n =276 GPs were contacted via mail
and phone, followed by # = 210 GPs who were contacted
only via phone. Out of all GPs contacted in this round
(n =486), only n =271 were successfully reached. In
total, this strategy resulted in # = 18 GPs included in the
study. However, n = 3 (n = 2 before randomisation, n = 1
after randomisation) GPs dropped out leading to n =15
successfully participating GPs. This proposes a recruit-
ment rate of about 3% (# =15). GPs recruited in this
round represent 54% (1 = 15) of the total GP sample.

Third recruitment round

In the third recruitment round GPs were visited directly
in their practice. Based on the highest proportion of el-
derlies per district, GPs from nine of the 23 districts of
the city Berlin were randomly chosen and » =116 prac-
tices were visited on site. Out of all GPs visited in this
round (n =116), only n =80 were successfully reached.
A total of n =6 GPs successfully recruited in this re-
cruitment round. This proposes a recruitment rate of 5%
(n = 6). GPs recruited in this round represent about 21%
(n =6) of the final GP sample. An overview of all re-
cruitment rates and recruitment ratios can be obtained
from Table 1. Figure 2 aims to visualise the efficiency

| GPs assessed for eligibility (n = 629) | Excluded GPs (n = 597)

Practice was not contactable (n = 216)

Drop Out (n = 2)
+ Lack of time (n = 1)
* No PwD recruited (n = 1)

Allocation

Flnal sample GPs allocated to intervention group
;J (n=15)

Fig. 1 Flowchart of the recruitment of GPs

Included GPs (n = 32)
Randomised GPs (n = 30)

Final Sample GPs
(N =28)

Not meeting inclusion criteria (n = 107)
* Lackof ime (n=71)
No interest in participation (n = 63)
GP did not get back to research team (n = 63)
No interest in research in general (n = 16)
Do not see added value in DemTab Project (n = 6)
Other reasons (n = 55)

Drop Out (n = 2)

+ No PwD recruited (n = 2)

GPs allocated to control group
(n=13)
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Table 1 Overview of recruitment rates and recruitment ratios per round of GPs

GP Recruitment round Contaced GPs GPs recruited (N)° Drop Out Recruitment rate Recruitment ratio
(N) (N) 2 (%)°

First recruitment round 17 8 1 412 250

Second recruitment round 486 18 3 31 536

Third recruitment round 116 6 0 52 214

Note. ® includes GPs who signed informed consent. ® Recruitment rate was calculated as number of successfully participating GPs (recruited GPs minus drop-outs)
divided by the number of GPs contacted for recruitment. © Recruitment ratio was calculated based on the ratio of successfully participating GPs (recruited GPs

minus drop-outs) and the final GP sample (N =28)

(proportion of recruitment rate and effort of recruit-
ment) of the different recruitment strategies and rounds
of the present study.

Reasons given for participation and non-participation of
GPs

The most commonly mentioned reason for participation
was [mprovement of patient’s well-being (n =22, 79%)
followed by Interest in dementia research (n =18, 64%).
Further, across all recruitment rounds, N = 107 GPs (34%)
were successfully reached but did not meet inclusion

criteria. The most frequent inclusion criteria not met was
because of Few eligible PwD (n = 40, 37%) and certain Dis-
ease specialisations of the practice (e.g. on diabetes) (n =
22, 21%). In a total of n = 211 cases GPs were successfully
reached but denied participation. Out of # = 211 GPs who
denied participation, reasons for non-participation were
inquired via phone and documented. The most common
reason for non-participation was Lack of time (n =71,
34%), followed by Not interested in participation (n =63,
30%). Reasons for participation and non-participation
given by GPs can be obtained from Table 2.

Fig. 2 Estimated efficiency of recruitment strategies and rounds for GPs
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Table 2 Summary of reasons for participation and non-
participation provided by GPs

Number of  Proportion

GPs
Reasons for participation®
Improvement of patient’s wellbeing 22 786
Interest in dementia research 18 64.3
Improvement of patient's health 17 60.7
General interest in research 15 536
Better insights in new health 12 429
technologies
Assistance in patient management 12 429
Assistance in dementia care 12 429
Expense allowance 2 74
Other reasons 8 286
Reasons for non-participation®
Lack of time 71 337
Not interested in participation 63 299
Not interested in research in general 16 76
Did not see any added value in 6 28
participation
Other reasons 55 26.1

Note. * N =28 GPs, ® n =211 GPs

Recruitment of PwD and their caregivers

The recruitment of PwD and their caregivers was
conducted between May 2019 and July 2020. A total
of n =194 contact details of PwD were provided by
all N =28 GPs. Figure 3 shows a flow chart of re-
cruitment of PwD.

A total of N =102 PwD were successfully recruited
into the study. Overview of the recruitment descriptive
statistics can be obtained from Table 3. On average, each
GP referred about n =7 PwD (range: 1-17; mdn =6;

Page 7 of 13

IQR =3.5), out of which on average about n =4 PwD
(range: 1-11; mdn =3; IQR = 3.5) were successfully re-
cruited. The overall recruitment rate for PwD was 54%.

Reasons given for participation and non-participation by
PwD and/or caregivers

The most commonly mentioned reason for participation
was Improvement of patient’s well-being (n =73, 82%)
followed by Interest in dementia research (n =69, 78%).
Out of n =194 PwD contact information provided by
GPs, n =9 PwD did not meet the inclusion criteria. Fur-
ther, n =82 PwD denied participation. Reasons for non-
participation were inquired from PwD and/or caregivers
and documented. The most common reason for non-
participation provided was High care burden (n =25,
22%) followed by Health reasons/advanced dementia/age
(n =21, 19%). Reasons for participation and non-
participation given by caregivers of PwD can be obtained
from Table 4.

Discussion

Recruitment of GPs and their patients is reported as one
of the most difficult tasks in the implementation of pri-
mary care research. The key objective of the present
paper was to describe the recruitment process and pro-
vide result of the enrolment of GPs and their PwD of a
cRCT aiming to examine the effect of a tablet-based
intervention. Recruitment was organised in two parts:
first GPs were recruited, followed by the recruitment of
PwD and their caregivers within each cluster.

Recruitment of GPs

Of all GPs who were eligible for participation almost 5
% responded to take part in the study, which is compar-
able to previous research [40, 41]. For example,

| PwD assessed for eligibility (n = 194) Excluded PwD (n =92)’

High care burden (n = 25)

Drop Out before baseline (n=8) |

Included PwD (n = 102)

Health reasons/advanced dementia/age (n = 21)
No interest in participation (n = 16)

No further explanation (n = 14)

Rejection of technology (n = 14)

No need for intervention (n = 8)

*  Withdrawal of consent {n = 8)

Final Sample

PwD allocated to intervention group
(n=59)

Fig. 3 Flowchart of the recruitment of PwD

Final Sample PwD
(N=94)

1A total of N = 92 PwD were not included in the study. The number provided to describe the reasons for non-participation (n = 111) are not equal with the
sum of excluded PwD, as n = 20 reported multiple reasons for non-participation.

Other reasons (n = 13)
Not meeting inclusion criteria (n = 10)

PwD allocated to control group
(n=35)
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Table 3 Overview of descriptive statistics of the recruitment of PwD

Patients contacts provided by GPs Patients successfully recruited into the study

n Range Mean (SD) Median IQR n Range Mean (SD) Median IQR
Total 194 1-17 6.79 (391) 60 102 -1 364 (2.53) 30 35
Intervention 124 2-17 813 (4.70) 70 67 -1 447 (3.11) 30 50
Control 70 1-8 523(192) 50 35 1-4 269 (1.11) 30 20

Note. N = 102 PwD. SD Standard Deviation, /QR Interquartile range

Williamson et al. [42] reported an initial overall response
rate of 4.1% in their study. Further, the original target of
recruiting n = 20 GPs was accomplished. However, simi-
larly to other studies, recruiting time and resources had
to be extended [34, 43]. A variety of recruitment rounds
and strategies were applied in order to maximise suc-
cessful recruitment. Recruitment efforts and success
rates differed across strategies. The most efficient strat-
egy in terms of absolute numbers was the second re-
cruitment round. However, this strategy was proven to
be extremely labour-intensive as it included cold calls of
GPs in their practice. Initially, it was planned to send
out information material and leaflets with calls for par-
ticipation via mail to each practice. However, none of
the GPs that were contacted via mail ever responded.
This finding has been already reported in previous

Table 4 Summary of reasons for participation and non-
participation provided by caregivers

Number of Proportion
caregivers %

Reason for participation®

Improvement of patient's wellbeing 73 820
Interest in dementia research 69 775
Improvement of patient's health 65 730
Improvement of communication with GP 58 65.1
Improvement of disease management 41 46.1
Assistance and discharge due to 35 393
technology

Better insights in new health 31 348
technologies

Participation in a raffle of a tablet 16 180
computer

Other reasons 13 146

Reason for non-participation®

High care burden 25 225
Health reasons/advanced dementia/age 21 189
No interest in participation 16 144
No further explanation 14 126
Technology-related rejection 14 126
No need for intervention 8 72

Other reasons 13 1.7

Note. ® n =89 caregivers, ® n =82 PwD and/or caregivers

research [40, 44]. Thus, follow-up calls were initiated
and indicated a better response which is why a decision
was made to forgo contacting GPs via mail and directly
contact them via phone. This experience is in line with
previous research. For example, Parkinson et al. [40]
found in a sample of non-responding GPs that the vast
majority had not seen the invitation which was sent via
mail, suggesting it had not been passed on by adminis-
trative staff. Despite it being more fruitful, cold calls lead
to new challenges. First, most GPs in Germany are only
available during patient consultation hours. Conse-
quently, a variety of GPs were occupied and therefore
often not reachable. Second, once a primary care prac-
tice was successfully reached, the phone was answered
almost exclusively by non-GP staff (e.g., receptionists,
doctor’s assistance or practice nurses). The present ex-
perience has shown that many times non-GP staff were
occupied with daily work and due to practice structures
not able and/or interested in passing on study informa-
tion or requests for recalls to GPs. Further, engaging and
rapport building with non-GP staff emerged as difficult.
This hurdle is in line with previous work examining the
role of non-GP staff in recruitment processes [6, 40, 42,
45], acknowledging the increasingly busy work environ-
ment in general practices [17, 23, 45]. To sum up, in the
present study cold-calling GPs was found to be challen-
ging, ineffective, extremely labour-intensive and opposite
of the collaborative structure of primary care, all obser-
vations in line with previous research. However, in terms
of the external validity and generalisability of study re-
sults, cold calls enable a random and systematical re-
cruitment of GPs. If possible, future research should
assess the labour-intensity and costs individually for
each study in order to plan and budget accordingly. As
shown in Fig. 2, the most efficient strategy in terms of
high response and low labour-intensity was proved to be
the first round, especially the dissemination of calls for
participation in a GP research network. More than half
of GPs recruited in this recruitment round were re-
cruited via the GP research network. This is in line with
previous research and the current trend to establish na-
tional research network for GPs [23, 26, 40, 46]. Further,
whereas the representativeness of GPs from research
networks may be limited, patients of these practices are
found to be representative [47]. In the present study,
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recruitment within a GP network was not only fruitful,
but also did not require any financial and human re-
sources. Based on the present finding and previous re-
search, we strongly encourage the promotion and
advertisement of GP networks. In Germany, the recent
initiative (Initiative of German Practice-Based Research
Networks — DESAM-ForNet; https://www.desam-fornet.
de/ initiative-deutscher-forschungs praxennetze-desam-
fornet/) aims to compose a wider research network by
merging six regional research networks into one united
German research network. GP networks might not only
support with the recruitment of GPs into trials but rep-
resent potential for the provision of trainings for GPs
who are interested in research methods and participa-
tion as well as recruitment of patients within their prac-
tice. In GP networks, GPs are seen as a research partner
and not only as a provider of eligible patients. Their view
on the relevance and feasibility of a research project at
the planning stage of a project has the potential to im-
prove the acceptability and thus participation of GPs in
research [48-50]. With regard to snowball sampling,
successfully recruited GPs of the present study were pro-
vided with additional recruitment material and asked to
invite GP colleagues to participate in the study. This
strategy has led to numerous referrals of potentially in-
terested GPs, unfortunately only one was successfully in-
cluded. However, previous research has recommended
physician-to-physician recruiting as a promising recruit-
ment strategy for primary care [51, 52]. Thus, future re-
search may consider physician-to-physician recruitment.
In terms of personal visits of GPs in their practice, based
on present findings and previous research [51, 53, 54]
we believe that well planned visits and a flexibility to in-
dividual practice styles may propose an effective recruit-
ment strategy. In the present study, during our visit in
GPs practices we provided GPs with a small package in-
cluding information material on the study, flyers for pa-
tients, a required cooperation agreement in case of
interest in participation as well as a reply-paid envelope.
However, previous research has reported little or no ef-
fect of information leaflets and flyers on successful re-
cruitment [53, 55].

Across all recruitment rounds, analysis of reported
reasons of participation revealed that the Improvement
of patient’s well-being as well as a certain Interest in the
research topic were main reasons for participation. Find-
ings that practitioner’s interest in the research topic fa-
cilitates recruitment is in line with previous studies [16,
56-58]. For example, a recent study conducted by Fer-
rand Devouge et al. [20] found that the relevance of a re-
search topic for clinical practice was one main reason
for participation. Our finding outlines the great import-
ance of incorporating the role and views of GPs from an
early stage on. However, the DemTab study was aiming
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to involve primary care perspectives from the onset of
the study. Thus, interviews and a workshop with GPs
were conducted prior to the intervention’s beginning in
order to collect and analyse different perspectives and
needs of dementia primary care and include these in the
development of the study. However, the participation
and involvement of GPs should commence at an earlier
stage of research, namely in the development and design
of research questions and project proposals. The present
findings highlight the key role of GPs interest in certain
research topic for their participation in research. In
order to apply successful strategies for the recruitment
of GPs that are congruent with the context of care deliv-
ery, it is highly instructive for future research to target
active inclusion of GP’s views and needs in the early
stage of research, ideally at the stage of development of
research projects and proposal writing. The most com-
mon reason for non-participation was Lack of time. This
finding is in line with previous research acknowledging
time constraints and time-related difficulties for partici-
pation in primary care research [13, 16, 17, 19, 20]. In
order for GPs to participate in research and develop-
ment of new care models, structural barriers such as lack
of time due to everyday business in general practices
have to be.

Recruitment of PwD

Recruitment of PwD emerged as challenging. Due to the
cluster structure of the study and lack of PwD within
one practice, recruitment of GPs had to be expanded.
Even though we were able to recruit N =28 GPs, only
N =194 contact details of PwD were forwarded by GPs.
Consistent with previous research [22, 27, 59], in the
present study the recruitment of patients into a ¢cRCT
through GPs has shown to be difficult and unsuccessful,
as it did not result in the accomplishment of the primar-
ily estimated sample size (N =204). A variety of reasons
can be drawn from the present study that may have con-
tributed to a poor recruitment of PwD. First, at the be-
ginning of the trial, most of GPs were too optimistic
about eligible PwD in their practice. Later, GPs reported
that it was much more challenging to recruit patients
than expected. This phenomenon was already described
by past research with the “Lasagna’s law” [29] and is in
line with previous research [42, 60]. However, in the
present study, on average, one GP referred seven PwD
(mdn =6). A study conducted by Page et al. [31] re-
ported a median of two patients per GP recruited into a
trial. Further, our experience indicates that time con-
straints at GP level may have contributed to poor re-
cruitment. Despite of continuous follow-up calls and
reminders, it was often pointed out, that GPs did not
have time or forgot to recruit PwD. This observation is
also in line with previous research [16, 30, 31, 61].
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However, the present study examined a technology-
based intervention for GPs, PwD and their caregivers.
Despite of lack of interest in technology not being a
main reason for non-participation in the present study,
it may be that a technology-based approach for the im-
provement of care for the elderly population meets no
particular interest. This assumption is in line with previ-
ous empirical work, examining attitudes and beliefs to-
wards technology based (health) devices [28, 62] and
may propose a reason for the poor recruitment of PwD
and their caregivers. The main reason for non-
participation of PwD and/or caregivers included High
care burden followed by Health reasons/advanced de-
mentia/age. Previous research has already acknowledged
poor health status and old age as predictors for refusal
of participation in health research [63-65]. For example,
Jacomb et al. [66] found that cognitive impairment pre-
dicted refusal of research participation. Future research
should operate towards the identification of effective
strategies to overcome recruitment barriers of older
patients and patients with dementia in order to suc-
cessfully include these groups in research and public
health approaches aiming to improve health care. In
terms of reasons for participation given by caregivers
of PwD the most common reasons mentioned were
Improvement of patient’s well-being, followed by Inter-
est in dementia research. Personal benefits have been
already acknowledged as important drivers for partici-
pation in research [67, 68].

Limitations

The results of the present study have to be considered in
light of certain limitations. First of all, the study’s object-
ive was the evaluation of a tablet-based intervention
which limits the present results in terms of generalisabil-
ity. Even though interest in and willingness to use
technological based tools for the improvement of care
are growing, practitioners are often found to be hesitant
to new technologies [69-72]. Building on the present
finding, that interest in a research topic plays a key role
in the recruitment success of GPs, it may be that recruit-
ment of GPs, PwD and their caregivers has proven com-
plicated due to a technology-based intervention. For
example, on a patient level, Foster et al. [28] found that
a great proportion of patients rejected their participation
in two linked randomised controlled telehealth trials be-
cause of a lack of ability to engage with telehealth or a
lack of perceived need for it. However, in order to ad-
dress and prevent structural and personal barriers of
technology usage, GPs, PwD and their caregivers of the
present study were provided with internet access, re-
ceived a training and a handbook on the tablet usage
prior to the beginning of the intervention. Further, ana-
lysis of reasons for non-participation did not reveal any
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major indication for technology related lack of interest
in the study. Only 12.6% of PwD/and or caregivers de-
clined participation due to technology related reasons.
However, present findings have to be interpreted in the
context of technology-based intervention studies. Espe-
cially, as the target population of the present study was
elderly patient diagnosed with dementia. This limitation
has to be taken into consideration when interpreting the
present results. Second, an unbalanced sample size be-
tween control and intervention group has to be taken
into account. In order to minimise the risk of recruiting
a selective sample of patients, GPs were not informed
about allocation for as long as possible. Due to the de-
sign and flow of study, as well as the challenges emer-
ging during recruitment of PwD, in the course of the
trial GPs were informed about their allocation, in some
cases during the ongoing recruitment process of PwD.
In order to avoid bias, GPs were asked to not inform
PwD about the allocation of the practice. Further, the
study nurse was blinded until after the baseline assess-
ment. However, the average number of referrals slightly
differed between groups: in the intervention group GPs
referred on average n =8 PwD, whereas in the control
group n =5 PwD were referred on average. Although
we did not see large differences across intervention
arms in recruitment rates (median of successfully re-
cruited PwD equals three for both groups), there might
be a risk of bias in terms that it may have been easier
for GPs to motivate and recruit PwD into the interven-
tion group.

Practical implications

Based on the present findings, the following recommen-
dations for the recruitment of GPs and their patients in
primary care research in Germany can be drawn:

o Cold calls remain labour-intensive and due to struc-
tural barriers in every day primary care practice un-
successful, particularly for research projects dealing
with low human and financial resources

o Primary Care Research Networks represent a
valuable contribution to primary care research:

Establishment of GP research networks

Trainings for GPs on research, participation
and successful recruitment of patients

Dissemination of research projects and calls for
participation among research interested GPs

o The key role of research topics and their practical
relevance for GPs

Involvement of GPs in the research process
from the early stage on:
= Participation in the development of research
questions
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= Participation in the writing of research
proposals

Conclusions

Barriers to GP recruitment identified in the present
study were similar to those reported in previous re-
search. To optimise recruitment of GPs in RCTs, re-
search networks of GPs were found to be most efficient
in terms of high response and low labour-intensity. Fur-
ther, findings outline the great importance of involving
GPs in early stage of research. Finally, results do not
support cold calls as a successful strategy in the recruit-
ment of GPs. Regarding recruitment of PwD and their
caregivers, expectations of patient’s well-being improve-
ment and interest in research topic were the most com-
mon reasons for participation.
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Abstract
Background: General practitioners (GPs) play a key role in the care of people with dementia (PwD). However, the role
of the German Dementia Guideline in primary care remains unclear. The main objective of the present study was to
examine the role of guideline-based dementia care in general practices.
Methods: A cross-sectional analysis of data obtained from the DemTab study was conducted. Descriptive analyses of
sociodemographic and clinical characteristics for GPs (N=28) and PwD (N=91) were conducted. Adherence to the
German Dementia Guideline of GPs was measured at the level of PwD. Linear Mixed Models were used to analyze the
associations between adherence to the German Dementia Guideline and GP factors at individual (age, years of experi-
ence as a GP, frequency of utilization of guideline, perceived usefulness of guideline) and structural (type of practice,
total number of patients seen by a participating GP, and total number of PwD seen by a participating GP) levels as
well as between adherence to the German Dementia Guideline and PwD’s quality of life.

Results: Self-reported overall adherence of GPs was on average 71% (SD= 194, range: 25-100). Adherence to
specific recommendations varied widely (from 19.2 to 95.3%) and the majority of GPs (79.1%) reported the guideline
as only partially or somewhat helpful. Further, we found lower adherence to be significantly associated with higher
numbers of patients (y10=—5.58, C/=—10.97, —0.19, p=.04). No association between adherence to the guideline
and PwD's quality of life was found (y10=—.86, C/=—4.18,247,p=61).

Conclusion: The present study examined the role of adherence to the German Dementia Guideline recommenda-
tions in primary care. Overall, GPs reported high levels of adherence. However, major differences across guideline
recommendations were found. Findings highlight the importance of guidelines for the provision of care. Dementia
guidelines for GPs need to be better tailored and addressed. Further, structural changes such as more time for PwD
may contribute to a sustainable change of dementia care in primary care.

Trial registration: The DemTab trial was prospectively registered with the ISRCTN registry (Trial registration number:
ISRCTN15854413). Registered 01 April 2019.

Keywords: Dementia, Primary care, Adherence to dementia guideline

*Correspondence: Sonia.lech@charite.de Bad(ground . . . ;

! Charité - Universititsmedizin Berlin, corporate member of Freie The current and imminent PUbllC health impact of
Universitat Berlin, Humboldt-Universitét zu Berlin, and Berlin Institute dementia is vast. According to the World Alzheimer’s
EL:E? élg‘l’algs: 'lféf]f?r;:jic:"cé':rmi';gy and Rehablitation Sciece; Report published in 2015, 46.8 million people world-
Full list of author information is available at the end of the article wide were estimated to live with dementia. Further, this

©The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http//creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.



86

Lech et al. BMC Geriatrics ~ (2021) 21:717

number is estimated to increase to 74.7 million by 2030
and 131.5 million by 2050 [1, 2]. Currently, about 1.7 mil-
lion people with dementia (PwD) live in Germany, with a
prevalence of 10% among older adults over the age of 65
[3, 4]. Dementia not only affects those living with demen-
tia, but also their families and informal caregivers, the
health care system, and society as a whole [5-7]. Conse-
quently, policy makers and researchers are being urged to
address dementia as a public health priority. In light of
this, the World Health Organization (WHO) has called
for national dementia strategies [6]. WHO'’s recommen-
dations for national areas of action include, amongst
others, the improvement of dementia care delivery. In
Germany, general practitioners (GPs) play a pivotal role
in the management and delivery of care for PwD [8-13].
For example, almost 99% of PwD living at home consult
their GP at least once a year [14]. Despite empirical evi-
dence reporting that GPs acknowledge dementia care
as a relevant topic and show positive attitudes towards
the care of PwD, GPs find many aspects of dementia
care to be challenging [15]. The vast majority of previ-
ous research has focused on examining and improving
primary care for dementia at an individual level of GPs.
For example, research has primarily centered on provid-
ing knowledge training and education in diagnostics and
dementia management [16-23]. However, structural fac-
tors such as time constraints per patient [17, 24], as well
as lack of cross-sectional collaboration [25] and lack of
social services support 17, 18] were frequently reported
to negatively impact primary care delivery for demen-
tia. It remains unclear which GP related factors impact
dementia care delivery most.

Overall, evidence-based guidelines represent one pub-
lic health tool that fosters optimal care delivery [26]. Fol-
lowing recommendations of evidence-based guidelines
may contribute to an improvement of dementia care [27,
28] and patient health-related quality of life [29]. In Ger-
many, the German Dementia Guideline (GDG) [28] pro-
vides evidence-based recommendations for treatment,
care, and support of dementia. The GDG is an interdis-
ciplinary guideline which is jointly issued by the German
medical society for neurology, and the German medical
society for psychiatry, psychotherapy, and psychosomat-
ics. This comprehensive guideline comprises information
on state-of-the-art diagnosis of Alzheimer’s disease and
other dementias as well as evidence-based recommenda-
tions for pharmacological and psychosocial treatment of
dementia. Depending on dementia severity, recommen-
dations are given for treatment of the core symptoms of
dementia, including cognitive, functional, and behavioral
symptoms. For example, the GDG recommends an intake
of anti-dementia drugs dependent on type of demen-
tia and severity of cognitive impairment. For individuals
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diagnosed with Alzheimer’s Disease and a mild to mod-
erate cognitive impairment, the intake of Acetylcho-
linesterase inhibitors is recommended [28]. The guideline
also includes information on caregiver burden and spe-
cific health risks for informal caregivers and provides
recommendations on interventions for reducing their
psychological burden. Regarding dementia treatment
and care in the primary care setting, the guideline con-
tains a specific chapter with information on the unique
role of GPs which was added by the German College of
General Practitioners and Family Physicians (DEGAM).
The chapter outlines the importance of a holistic view
and, in the best sense of participatory decision-making,
recommends to prioritize the individual health status and
health problems of patients.

While the implementation of and adherence to demen-
tia guideline recommendations may improve dementia
care, little is known about the knowledge and utiliza-
tion of the GDG among GPs in Germany. However, the
GDG was not specifically developed for general prac-
tice. In addition, the associations between adherence to
dementia guidelines (AGDG) and GP and PwD related
factors remain unclear. The present study aims to explore
the role of using the GDG in recommendations in pri-
mary care. First, we aim at describing a newly developed
checklist assessing adherence to the GDG. Second, we
aim to examine the association between AGDG and GP
factors at individual levels (age, years of experience as a
GP, frequency of utilization of the GDG, and perceived
usefulness of the GDG) as well as at structural levels
(type of practice, total number of patients seen by a par-
ticipating GP during last 3 months, and total number of
PwD seen by a participating GP during last 3 months).
Based on previous literature [29], the following hypoth-
esis are proposed:

Hypothesis 1: Structural factors (type of practice, total
number of patients seen by a participating GP during last
3 months, and total number of PwD seen by a participat-
ing GP during last 3 months) will have a greater impact
on AGDG than individual factors (age, years of experi-
ence as a GP, frequency of utilization of the GDG, and
perceived usefulness of the GDG).

Hypothesis 2: The AGDG score will be positively asso-
ciated with PwD’s self-reported quality of life.

Methods

Participants and recruitment

This paper uses baseline data obtained from the DemTab
study, a cluster randomized controlled trial (¢cRCT) that
investigated the effects of a tablet-based intervention
on guideline adherence (primary outcome) and health
related PwD and informal caregiver outcomes (second-
ary outcomes) in the primary care setting. The study
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design and methods for the DemTab study have been
published in detail elsewhere [30]. In summary, the tar-
get population of the DemTab study were GPs, PwD, and
their informal caregivers from Berlin and the surround-
ing area and data was obtained from GPs, PwD and their
informal caregivers. For the purpose of the present study,
only baseline data from GPs and PwD were included. Eli-
gible GPs were currently operating GPs who provided
informed consent to participate in the study. Eligible
PwD were community living patients with a dementia
diagnosis (ICD-10 F00-F03, G30, G31.0 and G31.82), who
were treated in outpatient care and provided a signed
informed consent to participate in the study (if he/she
is still authorized to sign) or otherwise through a person
holding the power of attorney.

Study sample

Due to the cluster-randomized design, the study sam-
ple was determined in two steps. In the first step, GPs
were recruited through a variety of sampling methods:
1) advertisements in general practice related publica-
tions and newsletters through different networks in and
around Berlin; 2) via phone recruitment of GPs randomly
drawn from a database of the Statutory Health Insurance
Physicians in Berlin, and 3) face-to-face recruitment of
GPs in their general practices in Berlin. In a second step,
successfully recruited GPs recruited potentially eligible
PwD from their practice. Overall, 629 GPs and 194 PwD
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were contacted for recruitment, of which 32 GPs and 102
PwD agreed to participate and signed an informed con-
sent. On average, each GP referred about 7 PwD (range:
1-17; mdn=6; IQR=3.5) and successfully recruited
about 4 PwD (range: 1-11; mdn=3; IQR =3.5). The final
sample consisted of N=28 GPs and N=91 PwD. A flow-
chart is presented in Fig. 1. A thorough description of the
recruitment process and responses rates can be found in
Lech etal. [31].

Data collection

Baseline data were collected from July 2019 to July 2020.
Data from GPs were obtained through a questionnaire
sent via mail. Data collection from PwD was originally
planned and in most cases obtained by trained study
nurses in the patient’s home. However, due to the coro-
navirus disease 2019 (COVID-19), data collection was
aligned with new regulations and changed from face-to-
face assessment to phone interviews (n=12 PwD). The
first assessment via phone was conducted on 30th March
2020. With the exception of the Mini Mental State Exam-
ination (MMSE), data collection via phone was uncom-
plicated and feasible. A follow up analysis revealed no
differences in variables of PwD between data collected
via face to face and data collected via phone interviews.
However, due to the adjusted baseline data collection, it
was not feasible to obtain data on the MMSE in a total
of 11% of PwD (n= 11). Additional information on the

| GPs assessed for eligibility (n = 629) |

Excluded GPs (n = 597)
Practice was not contactable (n = 216)

Drop Out (n=2)

+ Not meeting inclusion criteria (n = 107)
« Lack of time (n = 71)

No interest in participation (n = 63)
+ GP did not get back to research team (n = 63)

+ Lackof time (n=1)
« No PwD recruited (n = 1) l

| Informed consent from GPs (n = 32) I
]

+ Nointerest in research in general (n = 16)
+ Do not see added value in DemTab Project (n = 6)

| Baseline data from GPs (n = 30) I

+  Other reasons (n = 55)

Drop Out (n=2) I
+ No PwD recruited (n = 2) | 1

Final Sample GPs
(N =28)

l

I PwD assessed for eligibility (n = 194) |

Excluded PwD (n =92)
High care burden (n = 25)

l

Health i (n=21)

|

No interest in participation (n = 16)

Drop Out before baseline assessment (n = 9)

| Informed consent from PwD (n = 102) I

No further explanation (n = 14)
Rejection of technology (n = 14)

+ Withdrawal of consent (n = 8)
* No response/answer (n =1) l

« No need for intervention (n = 8)
Other reasons (n = 13)

of consent and ission to use

Drop Out after baseline assessment (n = 2) ‘

Final Sample PwD
(N=91)

| + Not meeting inclusion criteria (n = 10)

collected data (n = 2)

Fig. 1 Flow chart of recruitment. Note: ' A total of N=92 PwD were not included in the study. The number provided to describe reasons for
non-participation {(n=111) are not equal with the sum of excluded PwD, as n= 20 reported multiple reasons for non-participation
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health and care situation of each PwD was obtained from
GPs via another questionnaire.

Measures

At baseline, variables of interest were collected using a
self-report questionnaire. A detailed description of all
variables and measures can be found elsewhere [30]. The
DemTab study, with respect to autonomy and self-deter-
mination, aimed at involving and letting PwD speak for
themselves as much as possible during data collection.
Therefore, we mainly selected self-reported standardized
measurements suitable for PwD. All further information
(mainly sociodemographic information) was intended
to be obtained from PwD directly. However, if the PwD
was no longer able to provide answers or the validity of
answers was questionable, a trained study nurse verified
or obtained this information from the informal caregiver.
For example, if a PwD was unable to provide informa-
tion on their age or seemed unsure, the study nurse noted
this during data collection and afterwards tried to verify
the missing information with the caregiver. Study nurses
always documented whether sociodemographic informa-
tion was collected only from the PwD or also from the
caregiver. In a total of 61.5% additional data on PwD was
obtained from informal caregivers.

Measures of adherence to German dementia guideline

Adherence to the German Dementia Guideline (AGDG)
was primarily assessed with a 23-item checklist. The
checklist was developed based on the German Demen-
tia Guideline [28] and other empirical work focusing
on the role of guideline-based primary care [29, 32, 33].
AGDG was self-reported by each GP on patient’s level
(for each participating PwD). The checklist can be found
in German (original) and English (simple translation)
in Appendix 1. The original checklist was composed in
a dichotomous format with “yes” and “no” as options,
but also included the category “not applicable” However,
when analyzing the data, it became evident that the cat-
egory “not applicable” was selected inconsistently. Spe-
cifically, because we failed to define “not applicable” a
priori, it was unclear how this category was used. Con-
sequently, there were known inconsistencies. In order to
analyze the impact of the category “not applicable” and
reduce possible bias in the calculation of the final AGDG
score, we conducted a set of analyses to compare differ-
ent scorings (see Appendix 2; Table Al). Scoring method
1: “not applicable” was recoded into missing data. Scor-
ing method 2: “not applicable” was recoded into “not
guideline adherent” (= 0), Scoring method 3: items,
where “not applicable” was plausible were recoded into
“not guideline adherent” (= 0), all other “not applica-
ble” were recoded into missing data. Scoring method
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4: items, where “not applicable” was plausible were
recorded into “guideline adherent” (= 1), all other “not
applicable” were recoded into missing data. For each
scoring method, means and final scores were calculated
(see Appendix 2; Table Al). Comparisons of means
and correlations across scoring methods did not reveal
any significant differences (see Appendix 2; Table A2
and Table A3). Due to conceptual assumptions, scor-
ing method 1 was chosen for the calculation of the final
score and “not applicable” was recoded as missing data.
It is recommended for future research, when applying
the present or any checklist for the assessment of guide-
line adherence, to define and include the category “not
applicable” when appropriate, as this category may rep-
resent a valuable contribution. The final AGDG score
for each PwD was calculated as the proportion of guide-
line adherence and all items answered ([sum of items
answered as guideline adherent/sum of all answered
items] x 100). The overall AGDG score was calculated as
the mean percentage of per-patient guideline adherence
across all GPs. The internal consistency of our scale for
this data was Cronbachs's a =.876.

In addition, we assessed other indicators measuring
adherence to the GDG in primary care. First, knowledge
of the guideline (“Are you familiar with the dementia
guideline?”; yes/no), utilization of the guideline (“Do you
use the dementia guideline?, yes/no), frequency of utili-
zation (“How often do you use the guideline?”; always/
often/sometimes/seldom/never) and perceived usefulness
of the guideline (“How useful do you find the guideline?”;
very/partially/somewhat/not helpful at all) were assessed
from GPs. Further, prescribed anti-dementia drug (drug
name), type of dementia (ICD-10 code) and cognitive
status (MMSE) were compared based on guideline rec-
ommendations and a variable was computed (0=not
guideline adherent, 1=guideline adherent, 2=off-label
use) to assess guideline adherence with regard to drug
prescriptions.

Measures of GPs and PwD

Next, demographic and practice information was also
collected for GPs. This information included age (years),
gender (female/male/other), years of experience as a GP
(years), type of practice (single/shared), total number of
patients seen by a participating GP during last 3 months
(NPAT) and total number of PwD seen by a participating
GP during last 3 months (NPWD).

Finally, sociodemographic information of PwD were
collected, including age (years), gender (female/male/
other), education (years of education) and living situ-
ation (alone/with partner/with caregiver/in outpatient
facility). Further, level of care was measured according
to the compulsory long-term care insurance in Germany
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(ranging from 1=low level of care to 5=high level of
care) [34]. Information on diagnostic procedure (“Who
diagnosed the patient?”; current GP/other GP/special-
ist/other facility), type of dementia (ICD-10 code) and
prescribed medications were obtained via GPs. Demen-
tia related assessments included the Mini-Mental State
Examination (total score ranges from 0 to 30, higher
scores indicating higher cognitive status) [35]. Quality
of Life was assessed using the Quality of Life in Alz-
heimer’s Disease questionnaire (QOL-AD, total score
ranges from 13 to 52, higher scores indicating better
quality of life) [36].

Statistical analysis

First, descriptive analyses (means, standard deviations
and ranges for continuous variables, frequencies for
nominal and ordinal variables) of sociodemographic
and clinical characteristics for GPs and PwD as well
as for AGDG were calculated. Second, to address
Hypothesis 1 and Hypothesis 2, Linear Mixed Mod-
els (LMM) for continuous outcomes (covariance
type =variance components, estimation=Maximum
Likelihood) were applied to analyze the predictive
values of independent variables (level 1) accounting
for the nested structure (GPs, level 2). The ID of GPs
was used as a clustering variable. In step 1, an inter-
cept-only model (no level-one or level-two predictor
was included in the model) was estimated to examine
the variance associated between GP units and AGDG
(base model). In order to describe dependencies due
to the cluster structure of the data, an intraclass cor-
relation coefficient (ICC) representing the ratio of the
between-GP variance to the total variance was calcu-
lated. In step 2, a two-level random-intercept model,
which allows for variation in intercepts across GPs was
estimated, in order to account for the clustered struc-
ture of the data. In order to explore the association
between individual and structural factors and AGDG
(Hypothesis 1), the following predictors were included
in this model: 1) individual factors: age, years of expe-
rience as a GP, frequency of utilization of guideline and
perceived usefulness of guideline, and 2) structural fac-
tors: type of practice, NPAT and NPWD. In order to
examine the association between PwD’s quality of life
and AGDG (Hypothesis 2), quality of life was included
as a predictor variable in another model. All predictors
were standardized. The likelihood ratio (LR) test was
used to compare the difference between the two nested
models. All statistical analyses were performed using
IBM SPSS Statistics for Windows V.27.0 and RStudio
(Version 1.4.1106). All tests of significance were based
on a p <.05 level and confidence interval of 95%.
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Results

Characteristics of GPs

Characteristics of participating GPs can be found in
Table 1. Overall, 61.0% of participating GPs were female
and on average 50years old (SD=7.99, range: 38—67),
with a mean of about 12years of experience as a GP
(SD=9.11, range: 1-29). Less than half of GPs (n=12,
42.9%) were working in a single-handed practice. On
average, GPs treated N=1489 patients (SD=656.03,
range: 700-2990) and N=61 PwD (SD=52.80, range:
9-200) during the last 3 months.

Characteristics of PwD

Table 2 presents an overview of PwD’s main charac-
teristics. Overall, almost 60% (1 =54) of PwD were
female, were on average 80years old (SD =6.3, range:
63-94), and reported an average of 12.6years of educa-
tion (SD =3.3, range: 8—17). More than half of PwD lived
together with their spouse or partner (1 =53; 58.2%).
About 51% of PwD were in need of substantial care (care
level 3 or higher). About half of PwD obtained their
dementia diagnosis from a specialist (55.2%) and about a
third (33.3%) from a GP. PwD visited their GP on aver-
age 2.8 times in the last 3 months (SD =1.9, range: 0-11).
The mean MMSE score was 18.9 (SD =7.8, range: 0-30)
and the majority of PwD (n =38; 51.4%) were mildly
cognitive impaired. More than one third of PwD (36.7%)
reported the intake of an anti-dementia drug. The mean
QOL-AD score was 34.1 (SD =5.8, range: 18-48).

The role of the GDG in primary care

The overall mean AGDG score was 71.02 (SD =194,
range: 25-100). Table 3 shows frequencies for each rec-
ommendation of the GDG across all GPs and PwD.

The great majority of GPs reported following the
guideline recommendations with regard to assess-
ing a patient’s entire current medication plan (95.3%),
physical and psychopathological evaluations (94.3%),

Table 1 Main characteristics of GPs

Sociodemographic N % M SD  range
characteristics

Age 28 499 80  38-67
Gender (female) 17 60.7

Years of experience as a GP 28 1.8 9.1 1-29
Single-handed practice (yes) 12 429

NPAT 28 14889 656.0 700-2990
NPWD 28 609 528 9-200

N =28 GPs, M Mean, SD Standard Deviation, NPAT total number of patients seen
by a participating GP during last 3 months, NPWD total number of PwD seen by
a participating GP during last 3 months
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Table 2 Main characteristics of PwD

Sociodemographic characteristics n % M SD  range
Age 91 805 63 63-94
Gender (female) 54 593
Years of education 85 127 28 817
Living situation

Alone 17 187

With spouse/partner 53 582

With another informal caregiver 6 66

In outpatient facility 15 165
Care level (yes) 71 646

Care level 1 5 55

Care level 2 20 220

Care level 3 29 319

Care level 4 or 5 17 187

Dementia related assessments
Diagnostic procedure
Current GP 16 184
Other GP 13 149

Ambulatory specialist (psychiatrist, 48 552
neurologist)

Other facility 10 114
Type of dementia diagnosis
Alzheimer's Disease 34 374
Unspecified dementia 32 352
Vascular dementia 17 187
Other type of dementia diagnosis 7 7.7
MMSE score 74 189 78 0-30
Severity of cognitive impairment
Mild 38 514
Moderate 27 365
Severe 9 122
Intake of anti-dementia drugs (yes) 33 367
QOL-AD 91 341 58 18-48

N =91, M Mean, SD Standard Deviation, MMSE Mini Mental State Examination,
QOL-AD Quiality of Life in Alzheimer’s Disease questionnaire

laboratory tests as part of the diagnostics proce-
dure (94.3%), conducting a basic geriatric assessment
(93.2%), and assessing psychological and behavioral
symptoms of dementia (91.5%). Recommendations on
discussing palliative care (19.2%) or the current driving
situation (49.2%), as well as obtaining CT/MRI scans
as part of the diagnostic procedure (54.1%), providing
of information about local support services (54.8%)
and prescribing non-pharmacological interventions
(54.8%) were less frequently followed. Further, the great
majority (n =20; 71.4%) of GPs reported to be familiar
with the GDG, but only 19.2% (n =5) reported using it
often. Further, 20.8% (n =5) reported the GDG as very
helpful and 45.8% (n = 11) found it to be partially help-
ful. Almost one third (n = 8; 28.6%) reported the length
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of the GDG as a reason for not using the guideline. See
Table 4 for a complete breakdown of attitudes toward
the GDG. With regard to anti-dementia drug prescrip-
tion, 10.3% of PwD were prescribed a drug that was
not in line with guideline recommendations, and 44.8%
were prescribed a drug that was considered as off-label
use by the GDG.

Association between AGDG and factors on GP and PwD
level

Results of the intercept-only model (base model) indi-
cated there was statistically significant variation in the
intercepts (ICC=.536), accounting for approximately
54% of the variance in AGDG and indicating a sub-
stantial clustering of observations within level 2units.
With regard to Hypothesis 1, the regression coefficient
for NPAT showed a negative and significant predictive
relationship between NPAT and AGDG (y10=-—5.58,
CI =—10.97, —0.19, p =.04), indicating an association
between higher number of patients and lower AGDG
scores. Age (yl0=-7.39, CI =—19.81, 5.03, p=.23),
Years of experience as a GP (y10=7.92, CI=-5.03,
20.86, p=.22), frequency of utilization of GDG
(y10=—2.06, CI=—12.05, 7.93, p=.68) and perceived
usefulness of GDG (y10=2.78, CI=—5.71, 11.29, p=.51)
as well as type of practice (y10=-2.54, CI=—7.73,
2,65, p=.33) and NPWD (yl0=-3.26, CI=—9.06,
2.53, p=.26) were not significant in predicting AGDG.
Further, results of the likelihood ratio test showed a sig-
nificant increase of the fit by adding level 1 predictors
(’=155.6, df=7, p<.001). With regard to Hypothesis
2, the regression coefficient for QOL-AD shows no sig-
nificant association between QOL-AD and AGDG score
(y10=—.86, CI=—4.18, 2.47, p=61).

Discussion

The main objective of the present study was to exam-
ine the role of the German Dementia Guideline in pri-
mary care. The main objective of the present study was
to examine the role of the German Dementia Guideline
in primary care. Previous research has already acknowl-
edged the central role of GPs in diagnostics, treatment
and care of dementia. Generally, results of the present
study underline the key role of GPs in dementia care.
For example, in the present study, more than one third of
PwD received their dementia diagnosis from a GP. This
finding is in line with recent empirical data from Ger-
many [37]. Further, findings of the present study indicate
overall high levels of AGDG, although large differences
can be observed across recommendations. With regard to
Hypothesis 1, the total number of patients seen by a par-
ticipating GP during the last 3 months was significantly
and negatively associated with AGDG. With regard to
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Table 3 Guideline adherence over all PwD on item level
Items of the checklist n® Yes® (%)
Was a basic geriatric assessment conducted? 88 932
Which of the following diagnostic examinations were conducted?
Physical examination and psychopathological/psychiatric evaluation 89 94.3
Laboratory tests 88 943
Differential diagnostics 84 76.2
Cogpnitive and neuropsychological tests 84 786
Recent medical history 83 74.7
CT/MRI scans 81 728
Did the GP administer a cognitive screening test? 85 54.1
Were further physical impairments/medical conditions assessed? 90 878
Were further mental health impairments/psychiatric conditions assessed? 89 74.2
Did the PwD/family caregiver receive advice concerning psychological and behavioral symptoms of dementia? 82 915
Was the entire current medication assessed and discussed? 85 953
Were pharmacological treatment options for dementia discussed with the PwD/family caregiver? 81 654
Were non-pharmacological interventions for dementia discussed with the PwD/family caregiver? 84 726
Were non-pharmacological interventions recommended or prescribed? 84 548
Is the PwD currently being treated by a dementia specialist? 84 619
Were further care services for PwD discussed with the PwD/family caregiver? 84 643
Was the PwD/family caregiver informed about local support services for PwD? 75 547
Was a care plan developed with the PwD/family caregiver? 82 549
Were daily activities and how to maintain them discussed with the PwD/family caregiver? 82 793
Were self-help measures discussed with the PwD/family caregiver? 84 69.0
Were newly emerging risks assessed and discussed? 80 625
Were driving skills or lack thereof discussed with the PwD/family caregiver? 59 49.2
Was the PwD/family caregiver approached about an application for a care level from the German nursing care insurance? 79 79.7
Was the PwD/family caregiver made aware of their rights and the availability of local advocacy services? 81 67.9
Was palliative care discussed? 73 19.2
Was the caregiver stress level discussed in detail with the family caregiver? 81 74.1
Was the family caregiver informed about support offers for family caregivers? 79 87.1

N =28 GP, Adherence to German Dementia Guideline was self-reported by each GP on patient’s level (for each participating PwD), n* = total number of PwD for
whom adherence to the specific recommendation (item) was rated by the treating GP, Yes® = percentage of PwD for whom treating GPs reported following a specific

Adh

recommendation (=being tog rec dation)

Hypothesis 2, quality of life was not significantly associ-
ated with AGDG.

Adherence to the German dementia guideline in primary
care

For the purpose of this study, a checklist was developed
to examine the role of adherence to the German Demen-
tia Guideline. This checklist facilitates the assessment
of AGDG for research (calculation of AGDG score) and
may assist GPs in daily practice with treatment and care
of dementia. With regard to the AGDG score, present
findings indicate a relatively high overall guideline adher-
ence among participating GPs. In contrast to our study,
a study examining the effect of a disease management
intervention on guideline adherence reported a much
lower overall mean score of guideline adherence [29].
However, Vickrey et al. (2006) obtained information on

guideline adherence by medical record review as well as
by caregiver survey. The present study measured AGDG
primarily with a self-report checklist. While the overall
AGDG was relatively high, variability between recom-
mendations were found. With regard to palliative care,
past research has frequently acknowledged, that due to
the progressive nature of dementia, advance care plan-
ning and palliative care is important, and GPs play a key
role in the in-time planning [38-40]. In order to ensure
and respect preferences and wishes of PwD, it is recom-
mended to ascertain their views in an early stage of the
disease, before ability to consider the future is limited
[41]. As the majority of community dwelling PwD receive
regular care from their GPs and GPs often have a long-
standing relationship with their PwD, GPs are particularly
suited to address palliative care [42]. In order to improve
advanced and palliative care planning, we recommend
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Table 4 GPs attitudes toward the German Dementia Guideline

Attitudes n %
Knowledge about guideline (yes) 20 74
Utilization of guideline (yes) 17 60.7
Frequency of utilization 26
Often 5 19.2
Sometimes 10 357
Seldom 7 269
Never 4 154
Helpfulness of guideline 24
Very 5 208
Partially " 458
Somewhat 8 333
Not helpful at all 0 0
Reasons for non-utilization of guideline 14
Length 8 286
Lack of relevance 4 143
Lack of knowledge 2 71
N =28GPs

that dementia guidelines should include guidance and
recommendations on that matter. With regard to the
present result on fitness to driving, the GDG specifically
provides a section on dementia and driving and outlines
the importance of evaluating current driving skills with
the progression of dementia [28]. Previous research has
acknowledged, that GPs play a key role in the assessment
of fitness to drive in dementia, a topic of uncertainty
and conflict for GPs [43]. A recent study found that GPs
discussed fitness to drive with only 32.1% of potentially
driving elderly patients [44]. Previous studies indicated
that fitness to drive is severely impaired in moderate and
severe dementia [45]. In sum, there is an urgent need to
develop and provide training and guidance on perfor-
mance of driving assessments for GPs so that they are
able to perform such assessments with PwD [46].

With regard to the AGDG score, it is important to dis-
cuss the interpretation of the score. The aim of the pre-
sent checklist was to examine and measure adherence to
the GDG recommendations among GPs. Previous empir-
ical work has acknowledged, that evidence-based guide-
lines may contribute to an improvement of care provision
[26-28]. Building on this, a checklist was developed
based on the recommendations of the current GDG.
However, adherence to the GDG does not necessarily
indicate best quality of care provided for individuals. As
stated in the GDG recommendations of the DEGAM, a
holistic view on PwD as well as provision of individual-
ized medicine based on the current (health) needs of
individuals is of great importance. With regard to the
necessity of individualized treatment options especially
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for patients with multimorbidity, lower adherence to the
recommendations still may propose better care provision
for a given individual. However, awareness of evidence-
based guidelines, knowledge about specific guideline
recommendations and provision of care based on shared
decision-making represent basic requirements for indi-
vidualized care. We believe that the proposed checklist
may serve as an overview of the most important aspects
of dementia care with the aim to facilitate knowledge
transfer, to support GPs in their decision-making and
care provision and to allow GPs to assess and evaluate
their adherence to specific guideline recommendations.
Therefore, the checklist can be of great value, especially
for practitioners. However, the present checklist does
not take into account the provision of individualized
care for PwD in primary care nor represent the quality of
care provided by GPs. Especially in primary care, where
GPs have many years of knowledge about their patients
and their individual environments, (health) needs and
preferences, deviations from specific guideline recom-
mendations must be recognized in order to facilitate the
provision of individualized treatment and optimal care.
In addition to the AGDG score, we have analyzed data
on anti-dementia drug intake with regard to guideline
adherence. The GDG recommends intake of anti-demen-
tia drugs dependent on type of dementia and severity of
cognitive impairment. For example, for individuals diag-
nosed with Alzheimer’s Disease and a mild to moderate
cognitive impairment, the intake of Acetylcholinesterase
inhibitors is recommended [28]. In the present sample,
about 37% of PwD reported the intake of an anti-demen-
tia drug, a finding in line with previous studies [47, 48].
For example, a study on medical treatment of PwD in
Germany reported 25% of ambulatory PwD receiving
an anti-dementia drug, and found that this number var-
ied depending on whether PwD were seen by a GP and
specialist or solely a GP (48% versus 24.5%, respectively)
[49]. Past research has consistently reported a positive
association between involvement of a GP/specialist and
anti-dementia drug prescription [48, 50]. In the present
study, about 10% of PwD reported the intake of an anti-
dementia drug which was not in line with GDG recom-
mendations, and almost half (44.5%) reported an intake
of off-label drugs. With regard to medication, based on
present findings, the prescription of anti-dementia drugs
requires improvement. An anti-dementia drug treatment
should be always based on individual assessments of risks
and benefits [28, 47]. Key dementia care providers, espe-
cially GPs, should have knowledge on the latest guideline
recommendations regarding anti-dementia drugs and
their risks and benefits. Collaborative care models may
improve anti-dementia drug prescriptions in ambula-
tory care for PwD. Our data shows that the majority of
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PwD (62%) saw a specialist in addition to their GP. Col-
laborations between GPs and specialists (e.g., psychia-
trist or neurologist) can improve the implementation of
guideline recommendations with regard to anti-dementia
drugs [47, 51-54].

Finally, nearly one third of GPs who participated in
this study reported length of the GDG as a reason for
non-utilization of the guideline and another third of GPs
reported the guideline as only somewhat helpful. Given
these findings, research should reconsider the current
format of the GDG for GPs. More compiled and practi-
cal guidelines are needed. Further, it is of great impor-
tance to include perspectives and recommendations from
general practice in the guideline development. Although
the GDG acknowledged the important role of GPs in the
care of PwD [28], the German College of General Prac-
titioners and Family Physicians was hardly involved in
the development of the guideline. The validity of the cur-
rent GDG expired in February 2021. Thus, a new guide-
line is currently being developed. We highly recommend
including the perspectives and experiences of GPs in the
development and implementation of the new GDG.

Associations between AGDG and variables on GP and PwD
level
It was of great interest to examine the associations
between AGDG and factors on GPs and PwD level.
With regard to individual and structural factors of GPs
and AGDG, results of multilevel analyses revealed that
only the total number of patients seen by a participating
GP during the last 3 months were negatively associated
with AGDG. This finding is partially in line with previ-
ous empirical work. While it is widely believed that more
time per patient improves patient’s health and quality of
care [55-57], a systematic review of clinical trials found
insufficient empirical evidence that patients benefit
from longer consultations [58]. However, with regard to
dementia, past research has recommended more time in
primary care for PwD [12]. In Germany, a recent study
found an average consultation length of 7.6 min [59]. It is
reasonable to believe that GPs with larger patient loads
have less time to spend with each patient, consequently
resulting in less time to focus on and follow guideline
recommendations. However, the observed effect should
be interpreted with caution. The present study has no
data on the frequency of visits for each patient nor the
total number of hours GPs actually spend with their
patients. Future research is needed in order to gain a bet-
ter understanding of the role of a GPs patient load, time
spent with each patient, and time spent on patient care,
and its impact on guideline adherence.

With regard to the association between AGDG and
PwD’s quality of life, no significant association was found.
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This finding is not consistent with previous research
that examined the effects of a dementia guideline-based
disease management program in a cRCT and found sig-
nificant improvements in health-related quality of life
in PwDs [29, 60]. Future research is required in order to
gain a better understanding of the role of guideline-based
dementia care in primary practices [61]. The present
paper is based on baseline data collected within a cRCT
that aims to evaluate the effect of a technology-based
intervention on AGDG in primary care. We are currently
conducting follow-up assessments with GPs and PwD
and will be able to conduct a more in-depth examination
of the association between AGDG and GP and PwD in
the near future.

Limitations

This is the first study in Germany assessing adherence
to the German Dementia Guideline in primary care
with a checklist developed based on the GDG recom-
mendations. However, there is a number of limitations
that must be outlined. First, the present sample is drawn
from a ¢cRCT examining a tablet-based intervention for
GPs, PwD, and their informal caregivers. The DemTab
study is based on a convenience sample. Hence, in
the present study GPs, PwD and their caregivers self-
selected themselves into the DemTab study. The so-
called self-selection may propose a higher risk of biased
data. Participants’ decision to participate may be corre-
lated with traits that affect the study [62]. For example,
the high guideline adherence found in our study may be
because participating GPs were particularly engaged and
interested in the study’s topic. Further, as PwD agreed
to use a technological device as part of the intervention,
it may be that participating PwD were of greater health
compared to a general sample of PwD. The self-selection
bias is a known problem in research [63]. For example,
Keiding & Louis (2016) argue that self-selection directly
affects the validity of cross-sectional analyses and lon-
gitudinal trends [64]. This limitation must be taken into
account when interpreting results. Based on the recruit-
ment strategies of the present study, which were con-
ducted in line with data protection laws, self-selection
of PwD was hard to prevent, as contact information of
patients was only forwarded by GPs once PwD agreed
to it. However, the potential influences of self-selection
for study participation were mitigated by strict inclusion
and exclusion criteria. Only a subset of participants who
wanted to participate in the study was selected for par-
ticipation. Second, regarding the assessment of guideline
adherence, the post hoc recoding of the category “not
applicable” as missing data must be addressed. Even if
comparisons of means and correlations across scoring
methods did not reveal any significant differences, data
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