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ABSTRACT
Introduction Dementia Care Management is an evidence- 
based model of care. It has proven its efficacy and cost- 
effectiveness and has been applied to different settings 
and different target groups. However, it is not available 
in routine care in Germany. The scientific evidence has 
influenced the National Dementia Strategy, in which one 
measure is to examine the possibility and requirements to 
implement it into routine care. The aim of this study is to 
implement Dementia Care Management into routine care 
in a selected region in Germany and evaluate the effect on 
participants.
Methods and analysis For the duration of 12 months, 
n=90 patients and their informal caregivers with cognitive 
impairment are recruited in different routine settings 
in primary care (general hospital, physicians’ network, 
ambulatory nursing service, counselling service) by 
partners in primary care. They receive an adapted 
Dementia Care Management (DeCM) to the specific 
setting using participatory methods. DeCM is delivered by 
specifically qualified dementia care managers and consists 
of a comprehensive assessment of healthcare needs 
followed by algorithm- based and person- based support 
in healthcare planning, implementing and monitoring. 
The duration of the intervention is 6 months and data 
assessments are conducted prior to (baseline), at the 
end of (follow- up 1, FU1) and 6 months after the end of 
the intervention (follow- up 2, FU2). Primary outcomes 
are unmet needs at FU1 and FU2. Secondary outcomes 
are antidementia drug treatment, neuropsychiatric 
symptoms and caregiver burden at FU1 and FU2. Further 
outcomes are cognition, frailty and health- related quality 
of life. A separate process evaluation accompanies the 
implementation.
Ethics and dissemination The Ethics Committee of 
University Medicine Greifswald, Germany, has reviewed 
and approved the study (registration number BB110/22). 
All participants provide written informed consent prior to 
participation. The results will be disseminated in regional 
workshops, press, online media and talks. They will be 
submitted to international peer- reviewed scientific journals 
for publication and presented at scientific meetings and 
conferences. Furthermore, results will be discussed with 
the funder and presented to the steering committee of the 
National Dementia Strategy.

Trial registration number NCT05529277.

INTRODUCTION
Background and rationale
The demographic change is an increasing 
challenge to industrialised and ageing soci-
eties like Germany. Among others, there is 
an increase in number of people with age- 
associated illnesses like dementia. Current 
estimates indicate 1.8 million people living 
with dementia in Germany in 2021 and 
anticipate a considerable increase in the 
number during the next 10 years.1 A broad 
alliance for people and their families was 
established by stakeholders of associations 
and institutions covering politics, healthcare, 
non- governmental organisations, patient 
representatives and similar. Presided by the 
Federal Ministry of Health and the Federal 
Ministry of Family, Senior citizens, Women 
and Youth, a National Dementia Strategy 
(NDS) was put into place in July 2020.2 This 
strategy describes the current challenges for 
society, social and healthcare in detail and 
proposes distinct measures for the next years. 
One of the four action fields targets measures 
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for the support of people with dementia and their 
informal caregivers, the improvement of counselling and 
care for those are a strategic aim. A distinct measure is 
the evaluation of Dementia Care Management (DCM) 
for implementation in routine care as one measure of 
social law XI.

DCM is an evidence- based model of collaborative 
care. Especially in Germany, its effectiveness and cost- 
effectiveness have been scientifically proven. In Germany, 
DCM was evaluated in a cluster randomised controlled 
trial.3–5 Based on this, it was adapted and evaluated, for 
example, for the management of people with cognitive 
impairment at the interface of hospital care and ambula-
tory care,6 7 or for the improvement of healthcare specif-
ically for informal caregivers.8 Based on the current state 
of evidence, DCM in Germany can be described and 
defined as follows:
1. A specifically qualified nursing expert assesses unmet 

needs (medical, nursing, psychosocial) of people with 
cognitive impairment and their (informal) caregiver.

2. Based on the data and computer supported, the expert 
develops an individual, personalised care plan (if pos-
sible, in cooperation with relevant care providers, the 
patient and informal caregivers).

A qualification curriculum was defined and an educa-
tion programme for DCM was established which is 
available now.9 In spite of the intervention having been 
operationalised in great detail,10 11 the positive scientific 
results5 and the acceptance of the concept by healthcare 
experts,3 12 DCM has not been transferred and imple-
mented in current routine healthcare.

To achieve this, implementation studies are necessary, 
which consider the requirements of the current health-
care system and can deliver evidence- based recommen-
dations for successful implementation. These include 
recommendations regarding setting, financing, inclu-
sion of stakeholders/healthcare providers, the process of 
implementation and information about effects and effi-
cacy under routine conditions. The process of adapting 
DCM for implementation into a region was the aim of the 
pilot DelpHi- SW (Dementia - life- and person centered 
help in South-Westphalia) study.13 In this study, processes 
and procedures of the intervention were discussed and an 
adapted Dementia Care Management (DeCM) was estab-
lished to the regional setting using participatory research 
methods which are described in detail elsewhere.13 14 
In cooperation with stakeholders, healthcare providers, 
people with dementia and caregivers from the county of 
Siegen- Wittgenstein, a DeCM intervention for implemen-
tation is available. However, implementation has not been 
conducted yet and knowledge is missing what the effect of 
the implemented intervention is on care of people with 
dementia and/or their caregivers.

Objectives
The overall objective of the study is to test the effect 
of a DeCM intervention in routine care of the region 

Siegen- Wittgenstein on people with dementia and their 
caregivers.

The specific hypotheses are:
Primary:

 ► DeCM decreases the unmet needs in people with 
cognitive impairments and/or their caregivers.

Secondary:
 ► DeCM improves the frequency of medical treatment 

with antidementive medication.
 ► DeCM decreases the frequency and severity of 

neuropsychiatric symptoms.
 ► DeCM decreases caregiver burden.

Other:
 ► There is an association between the effect of DeCM 

and cognition, frailty and/or health- related quality of 
life.

METHODS AND ANALYSIS
Study design
Dementia Care Management into routine care (Routine-
DeCM) is a prospective cohort study of a prespecified and 
standardised complex intervention for people with cogni-
tive impairment and/or their informal caregivers with 
three time points in routine care. This study protocol 
reports the design of a study intended to analyse the 
effect of the intervention and thus the comparability of 
efficacy in comparison to other interventions. This study 
is accompanied by a process evaluation that focuses on 
implementation15 and refers to an embedded case study 
focusing on the stakeholders of the implementation. 
Both studies are distinct and will together provide qualita-
tive and quantitative evidence for improvement of imple-
menting DCM.

Study setting
The study is organised in the healthcare system of the 
German county of Siegen- Wittgenstein, North Rhine- 
Westphalia. Stakeholders from different health providers 
(Alzheimer Gesellschaft, clinic, ambulatory physicians, 
nursing services) jointly recruit participants and deliver 
the intervention in their respective setting. The list of 
participating sites is illustrated in the clinical trial registry.

Participants
All patients and users with cognitive impairment and/
or their informal caregivers are eligible to participate if 
the stakeholders of the study provide services to them 
initially. Cognitive impairment was self- reported and/
or the reason for visit in routine care. Written informed 
consent is obtained by specifically trained dementia care 
manager (study staff) during routine care.

Intervention description
The intervention is adapted from the evidence- based 
model of collaborative care ‘Dementia Care Manage-
ment’.11 Dementia care managers have been qualified 
according to a publicly available curriculum in DCM.9 
These experts visit participants at home and conduct a 
systematic comprehensive assessment of the participant’s 
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health, care and psychosocial needs. The assessment is 
conducted face to face as an interview with data provided 
by the participant being simultaneously entered into 
a specific software (Intervention Management System, 
IMS) on a tablet. The IMS provides all items that need 
to be assessed. It covers sociodemographic data, health 
data, needs of the participant and other data that are 
needed to be able to do care planning. The IMS processes 
the data and uses predefined algorithms to identify 
unmet needs. These unmet needs are assembled in a 
report and discussed with the participant. Using shared 
decision- making a care plan for the following 6 months 
is developed. Based on the individual needs and plan, 
the dementia care manager will support the participant 
in implementing interventions and measures to meet 
the needs, monitor their implementation and adjust 
the plan, if necessary. Those contacts are at the partici-
pant’s home or by telephone, depending on the needs 
and preferences of the participant. The aim is that after 
6 months the participant is well integrated into routine 
care and needs no or only little help from the dementia 
care manager. Therefore, a first follow- up data assess-
ment to measure the progress of unmet needs is sched-
uled 6 months after baseline for all participants at their 
homes. A second follow- up data assessment is conducted 
12 months after baseline to measure long- term outcomes 
with all participants at their homes.

Criteria for discontinuing or modifying interventions
The intervention will be discontinued if the participant 
decides to withdraw informed consent. The intervention 
will also be discontinued if the participant moves out of 
the study region or is institutionalised. A modification of 
the intervention is not planned as the intervention itself 
is already highly individualised and dynamic.

Strategies to improve adherence to interventions
There are regular meetings and supervisions with the 
study staff to discuss challenges in conducting the study 
and delivering the intervention. This will increase adher-
ence to the intervention. Furthermore, the delivery and 
monitoring of the intervention is computer supported. 
All measures are documented and study staff is urged 
by the IMS to document measures and monitor their 
implementation regularly. The IMS is monitored by study 
staff to identify missing data and missing documentation 
as early as possible and discuss this with dementia care 
managers at regular meetings.

Patient and public involvement
Patients and stakeholders were involved as co- researchers 
in the design of the intervention. Adapting the interven-
tion was an iterative process before the study was final-
ised. The results will be discussed with an advisory board 
of experts by experience (provided by the Alzheimer 
Society) and presented to participants, patients and the 
public at the end of the study.

Variables and outcomes
The primary outcome indicates the effect of the interven-
tion in this study and is defined as the change of unmet 
needs 6 and 12 months after inclusion in the study. 
Unmet needs are assessed using a generic standardised 
assessment implemented as computer- assisted IMS. It 
addresses caregiver burden, medical needs, home care 
needs and psychosocial needs (depression, sleep quality, 
pain, hearing, seeing, teeth problems, dementia- related 
problems, medical aids). Adding the needs indicated 
provides a number of unmet needs.

The secondary outcomes are outcomes that have illus-
trated the efficacy of DCM in randomised controlled 
trials before. They serve as variables that can be compared 
across studies and thus indicate whether efficacy in this 
study is comparable to others. Secondary measures are:
1. Antidementia drug treatment: The collection of pri-

mary data on medication in the context of the home 
medication review includes both prescription drugs 
and over- the- counter drugs. The following antidemen-
tia drugs will be considered: donepezil (N06AD02), ri-
vastigmine (N06AD03), galantamine (N06AD04) and 
memantine (N06AX01).

2. Neuropsychiatric symptoms: The Neuropsychiatric In-
ventory (NPI16 17) represents an interview by proxy on 
12 dimensions of neuropsychiatric behaviours, that is, 
delusions, hallucinations, agitation, dysphoria, anxiety, 
apathy, irritability, euphoria, disinhibition, aberrant 
motor behaviour, night- time behaviour disturbances 
and appetite and eating abnormalities. The presence 
(0=no, 1=yes) is asked. If present, the severity (rated 1 
through 3; mild to severe) and frequency (1 through 4; 
rarely to very often) of each neuropsychiatric symptom 
are rated on. Thus, the score for each dimension rang-
es from 0=not present, 1=mildly and rarely to 12=se-
vere and often. A total NPI score is calculated as the 
sum of the frequency by severity scores of each domain 
range: 0–144 (the higher the score, the more neuro-
psychiatric symptomatic).

3. Caregiver burden: The short form of the Zarit- Burden 
Inventory (ZBI- 718 19) will be used. The revised version 
ZBI is a caregiver self- report measure to examine bur-
den, which is associated with functional/behavioural 
impairments and home care situation. It contains sev-
en items using a 5- point scale. Response options range 
from 0 (never) to 4 (nearly always). Total scores range 
from 0 indicating low burden to 28 indicating high 
burden.

4. Other outcomes used to examine moderating or mod-
ifying factors include cognition (DemTect), frailty 
(Edmonton Frail Scale20) and health- related quality of 
life (EQ- 5D- 5L).21

Study procedure
Study staff will approach eligible participants during 
routine visits in their respective institution. After 
providing written informed consent, the baseline assess-
ment will be conducted at the participant’s home. On 
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finishing baseline, the intervention will be conducted 
during an approximate period of 6 months. Based on 
the number of needs and their priorities for the partic-
ipant, the number and duration of home visits differs 
and additional telephone contacts can be scheduled. The 
follow- up assessments will be conducted in person at the 
participant’s homes. The time taken for the assessments 
differs based on the cognitive capacity of the participant 
and the number of care needs. It is up to the judgement 
of the trained interviewer to postpone assessments to a 
later date if it is too burdensome in one date (see table 1). 
Furthermore, the trained interviewer will ask caregivers 
or try to retrieve information from other sources in case 
the participant’s cognitive ability seems to be insufficient 
for providing valid information.

Sample size
The estimation of number of participants was based on 
previous literature about the efficacy of DCM and number 
of participants that can be served given the human 
resources available for the intervention per year. One full- 
time staff conducting DeCM is expected to manage n=60 
persons with cognitive impairment. This number is suffi-
cient to show a statistically significant reduction of unmet 
needs by two unmet needs.

Based on an empirical number of unmet needs and 
their SD in a study of community- dwelling people in 
Germany,22 a sample size of 56 achieves 90% power to 
detect a difference of −2.0 between the actual mean of 
6.8 and the null hypothesised mean of 8.8, with an esti-
mated SD of 5.0 and with a significance level (alpha) of 

0.050 using a one- sided, one- sample t- test. A total of four 
people were assigned to deliver the intervention with a 
total working time of 1.5 full- time equivalents, thus we are 
expected to have n=90 participants in the study.

Recruitment
Participating partners in this study deliver the regular 
healthcare to people with cognitive impairments and 
their informal caregiver. As such, they are aware of the 
number of people served per year and the estimated n=60 
per year, and a full- time person was rated to be doable 
before applying for the grant. The grant itself provided 
sufficient funding for 1.5 full- time equivalents delivering 
the intervention and the additional work resulting in a 
total sample expected of n=90. A legal contract was put 
into place, where recruitment and provision of service is 
written down, too.

Data collection and management
Plans for assessment and collection of outcomes
Data are assessed and documented by professionally 
trained study staff using the study- specific software IMS. 
Base data (eg, contact information, family doctor, health 
insurance) are initially recorded for each participant at 
baseline assessment and optionally updated at follow- up 
1 (FU1) and/or follow- up 2 (FU2). Each assessment 
includes several modules, such as questionnaires or diag-
nostic tools, for either people with dementia or caregivers. 
For each module, technical data such as the duration, 
interviewer information, IMS version and change log are 
stored. In case of diagnostic tools, scores are calculated 

Table 1 SPIRIT: schedule of enrolment, interventions and assessments

Time point

Study period

Enrolment Allocation Post- allocation Close- out

−t1 0 t0 t1 t2

Enrolment

  Eligibility screen X

  Informed consent X

  Allocation X

Intervention

  Dementia Care Management   

Assessments

  Eligibility criteria X

  Sociodemography, health status X X X

  Primary outcome: care needs X X X

  Secondary outcome: antidementia drug treatment X X X

  Secondary outcome: neuropsychiatric symptoms X X X

  Secondary outcome: caregiver burden X X X

  Cognition X X X

  Frailty X X X

  Health- related quality of life X X X

SPIRIT, Standard Protocol Items: Recommendations for Interventional Trials.
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and displayed in real time by IMS, and scores of previous 
test are displayed in FU1 and/or FU2. As quality control, 
mandatory fields are used in IMS whenever applicable. 
Individual modules need to be completed before synchro-
nisation is possible and an incomplete status is high-
lighted by IMS. Monthly meetings between dementia care 
managers and the scientific study team are conducted to 
discuss recruitment and progress, intervention and data 
collection issues.

Plans to promote participant retention and complete follow-up
In case of a discontinuation of participation, the reason 
for dropping out of the study is noted. The deletion of 
previously assessed data is possible but has to be requested 
specifically by the participant in question.

Data management
Data will be pseudonymised after completion of the study, 
but no later than 1 year after the end of data collection, and 
will be retained in this form for at least 10 years in accor-
dance with guidelines for Good Research Practice.23 During 
the study, the data can be accessed by selected personnel 
only: the dementia care managers conducting interviews and 
intervention, information technology staff and study coordi-
nation personnel to ensure data quality and to create data 
monitoring reports. The monitoring reports, which only 
include pseudonymised data, are discussed between coor-
dination staff and dementia care managers regularly. Any 
corrections on missing/implausible values are incorporated 
either directly into the IMS or coded in the data procession 
software (R Core Team, 2022).

Confidentiality
The collected data are assessed using a password secure 
tablet or computer in an additionally password secure 
software. The data are then transferred using a password- 
protected personal virtual private network connection to 
a local server run by the German Center for Neurodegen-
erative Diseases. Data sharing with research institutions 
outside of the consortium is not envisioned at this time, 
but may be made possible on reasonable request. In this 
case, only anonymised data would be shared.

Adverse event reporting and harms
No adverse events related to the participation in this 
study are expected or likely. The intervention has proven 
to be safe. However, adverse events and harms can 
happen unrelated to but while being in the study. The 
study staff with contact to participants are specifically 
trained and experienced in the working environment of 
the healthcare system and know how to react in medical 
emergencies. They do have access to the relevant health 
institutions as part of the study team.

Statistical methods
Pre- post analyses will be performed using descriptive 
methods like differences in means and proportions and 
appropriate regression models like logistic regressions 
and general linear models. A more detailed analysis 

plan will be written. Additional analyses are planned for 
subgroups based on demographic and clinical data. Data 
imputation is not planned at this point.

Study status
Protocol version 1.0; 27 February 2024. Recruitment: 1 
September 2022 to 30 September 2023. Approximate end 
of study: 30 September 2024.

The study protocol was submitted for publication 
before the end of data assessment. An earlier submis-
sion could not be accomplished due to an unexpectedly 
increased workforce during the study period with less 
human resources than anticipated. However, the study 
was registered before recruitment started and the study 
protocol submitted for publication was in principle not 
altered in comparison to the registration.

ETHICS AND DISSEMINATION
The Ethics Committee of University Medicine Greifswald, 
Germany, reviewed and approved the study on 9 August 
2022 (BB110/22). All eligible patients are informed about 
the study orally and in writing in routine care visits with 
the stakeholders. Information covers the aim of the study, 
the procedures, handling of data, expected results and 
contact persons. On invitation to participate and giving 
written informed consent, they are included in the study 
as participants. In participants with cognitive impairment 
who have legal representatives, written informed consent 
is provided by the legal representatives. Participants are 
informed that participation is voluntary and that they can 
withdraw at any time without explanation.

The results will be disseminated in regional workshops, 
press, online media and talks. They will be submitted to inter-
national peer- reviewed scientific journals for publication and 
presented at scientific meetings and conferences. Further-
more, results will be discussed with the funder and presented 
to the steering committee of the NDS.

DISCUSSION
The study will deliver empirical evidence for the imple-
mentation of Dementia Care Management into routine 
care for a geographical region in Germany. The results are 
expected to be transferable to other regions as well and 
thus serve as a blueprint to implement DCM nationwide. 
While changing healthcare is a joint endeavour of various 
stakeholders and not solely up to a research consortium, 
the results will (a) show whether the healthcare- related 
outcomes of a DeCM are comparable to clinical trials; (b) 
inform about differences between a clinical trial and the 
implementation study that influence implementation; (c) 
generate evidence and knowledge for further refinement 
and improvement of efficacy of DCM; and (d) generate 
expertise about dementia care and DCM in a region that 
will be sustainable even after the funding for the study 
ends and thus improve the regional healthcare system.

The strength of the study is its basis in evidence- 
based practice, participatory development and its 
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implementation close to routine care. The interven-
tion has proven its efficacy and efficiency in a cluster 
randomised controlled trial. From very early on, stake-
holders have been involved in the design and implemen-
tation of the study, which is implemented in real life, 
making the results easily transferable to routine care.

Limitations include: (a) the budgetary constraints not 
allowing to roll out the intervention systematically, thus the 
risk to recruit a somewhat selective sample; (b) the restric-
tion to one region with certain specifics that might limit the 
generalisation of the results to other regions and the whole 
country; and (c) the assessment of very few variables, limited 
by time available with the patient and focus on use of the vari-
able for care rather than for scientific purposes.

Results of the study will be shared with the general 
public, the funder, the participating stakeholders, the 
participants and the scientific community using various 
methods. Among other avenues, a home page will be set 
up, (scientific) reports will be published and talks will be 
given. There are no publication restrictions.
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