(2022) 22:723
Dreyer et al. BMC Geriatrics
https://doi.org/10.1186/s12877-022-03310-1

Open Access

RESEARCH

Differences and commonalities
of home‑based care arrangements
for persons living with dementia in Germany
– a theory‑driven development of types
using multiple correspondence analysis
and hierarchical cluster analysis
Jan Dreyer1*, Johannes Michael Bergmann1, Kerstin Köhler1, Iris Hochgraeber1, Christiane Pinkert1,
Martina Roes1, Jochen René Thyrian2, Henrik Wiegelmann3 and Bernhard Holle1

Abstract
Background: Most persons with dementia live at home and want to stay there as long as possible. In most cases,
informal carers such as spouses or children care for them. Together with other family members and professional carers, they form care arrangements to address the complex needs of persons with dementia. One major aim of informal
carers is to keep the care arrangement stable. The middle-range theory of ‘stability of home-based care arrangements
for people living with dementia’ (SoCA-Dem theory) offers a theory to understand what constitutes and influences the
stability of home-based care arrangements. Based on this theory, the aim of this study was to (1) uncover the underlying structures of differences and commonalities of home-based care arrangements for persons living with dementia,
(2) construct types of these care arrangements, and (3) compare these types with regard to their stability.
Method: This is a secondary analysis of data from a convenience sample of n = 320 care arrangements for persons
with dementia obtained in the observational DemNet-D study. Data were analysed using multiple correspondence
analysis and hierarchical cluster analysis. Sociodemographic data and variables related to the structure of the care
arrangement (D-IVA), burden of the informal carer (BICS-D), dementia severity (FAST), and quality of life of the person
with dementia (QOL-AD) were included.
Results: The multiple correspondence analysis identified 27 axes that explained the entire variance between all care
arrangements. The two axes ‘dementia and care trajectory’ and ‘structure of the dyadic relationship’ best distinguished
care arrangements from each other and together explained 27.10% of the variance. The subsequent cluster analysis
identified four types of care arrangements. Two types included spouse-centred care arrangements, and two types
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included child-centred care arrangements at different phases of the dementia and care trajectory. The types differ
with regard to their stability.
Conclusion: The results highlight the heterogeneity and commonality of care arrangements for persons living with
dementia. They contribute to a better understanding of informal dementia home care. Furthermore, the results can
guide the development of tailored support for persons living with dementia and their caring families.
Keywords: Family caregiver, Dementia, Alzheimer’s disease, Care arrangement, Ageing in place, Secondary analyses,
Multiple correspondence analyses, Hierarchical cluster analysis, Typology

Background
Most persons with dementia live at home [1] and desire
to stay there as long as possible [2]. During the progression of dementia, they increasingly rely on care from
other persons, which in most cases is provided by one or
more informal carers. Informal carer(s) can be any people from the social network of the person with dementia
who care for the person with dementia on a nonformal
basis and are usually not paid. The spouse/partner or an
adult child is the most common informal carer. However,
other members of the social network may also care, such
as neighbours, friends, grandchildren or other relatives
[1]. Care by informal carers is not restricted to instrumental care but consists of several dimensions, including preventive care, supervisory care, and reciprocal care
[3]. In modern societies, different forms of professional
care are usually incorporated to either support the person with dementia and/or relieve the informal carer(s).
This constellation of informal and formal carers involved
in the care of the person with dementia and the different
forms of support can be understood as a care arrangement [4].
Although these care arrangements differ noticeably
from each other and change during the progression of
dementia, their heterogeneity is seldom acknowledged
in research [5]. In informal dementia care research, care
arrangements are sometimes differentiated, for instance,
by the sex or ethnicity of the informal carer or person
with dementia, the kinship relation between them, or
the dementia severity [6]. These (sociodemographic) categories are helpful to reveal social inequality or to obtain
initial hints about differences with regard to outcomes
of interventions. However, their relevance in a specific
social situation is contingent; thus, their explanatory
power to understand a complex social situation such as
home-based care seems to be limited [7]. Furthermore,
often only one (sociodemographic) category is considered, and the heterogeneity of the members representing the same category is usually high but not addressed.
Nevertheless, it seems worthwhile to look for meaningful differences and commonalities between care arrangements as the acknowledgement of their heterogeneity
could contribute to the development and implementation

of suitable and adequate care and support structures [8]
since it is commonly accepted that there is not one intervention that will work in all care arrangements [5, 8].
If meaningful differences and commonalities of homebased care arrangements are identified, they can be used
to construct different types of care arrangements. These
types can be used to bridge the complexity of a single
case and the tendency towards uninformative generalisations based on average values of the whole population
[9]. Depending on the research question and underlying theory, a potentially very large number of variables could be considered to distinguish between care
arrangements. This study is part of the ‘stability of care
arrangements for persons living with dementia’ (SoCA)
research project of the Deutsches Zentrum für Neurodegenerative Erkrankungen (DZNE), site Witten. Within
this project, we investigate the stability of home-based
care arrangements for persons living with dementia.
Informal carers strive to stabilise their care arrangement [10]. A care arrangement is stable if the person
with dementia can stay at home and his or her needs and
the needs of the informal carer are addressed adequately
[11]. Care arrangements differ with regard to their stability [12]. In some care arrangements, the person with
dementia moves relatively quickly into a long-term care
facility or stays at home under unsustainable conditions
for herself/himself or the informal carer. In contrast, in
other care arrangements and under conditions that are
adequate for the person with dementia and the informal
carer, the person with dementia is able to stay at home
for several years. Many care arrangements oscillate
between these two poles over the often long-lasting care
trajectory [13, 14].
To understand how stability is constituted and influenced, we developed a middle-range theory of the stability of home-based care arrangements for persons
living with dementia (SoCA-Dem theory) [15]. Within
this theory (Fig. 1), we define the cyclic process of the
concepts of change and balancing as pivotal to understanding the stability of care arrangements. Over the
course of time, the informal carer(s) must continuously react to changes caused by the progression of
the dementia or changes that occur from other sources
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Fig. 1 Conceptual model of stability of home-based care arrangements for persons living with dementia. (SoCA-Dem theory) [15] (The original
model was published under CC BY-NC (https://creativecommons.org/licenses/by-nc/4.0/), we adapted the colour scheme)

and balance their consequences. These actions of the
carer(s) are influenced by the concepts of the dyadic
relationship (e.g., the kind of the relationship between
the person with dementia and the carer), carer role
(e.g., the motivation of the informal carer to provide
care), resources (e.g., income or the amount of social
support) and needs (e.g., the need for social inclusion)
in the centre of the model. The entire process is embedded in the social context formed by the concepts of the
health care system (e.g., the availability and affordability of health care services) and society and culture (e.g.,
social values and expectations). Depending on the formation of each concept of the SoCA-Dem theory, care
arrangements differ in their stability.
The SoCA-Dem theory is the underlying theory of
the present study and guides the selection of variables
to investigate differences and commonalities and to
construct types of care arrangements. This study is the
first attempt to translate the theoretical concepts of the
SoCA-Dem theory into measurable variables, which is
the prerequisite to make the SoCA-Dem theory empirically accessible for quantitative research.
The present study of the SoCA-Dem research project
aims to answer the following research questions:
1. Based on the SoCA-Dem theory, what are the underlying structures of differences and commonalities of

home-based care arrangements for persons living
with dementia?
2. Which types of care arrangements could be constructed by means of these differences and commonalities?
3. Do these types of care arrangements differ in their
stability?

Methods
Study design

This is a secondary, explorative analysis of data gathered
in the observational, multicentre, longitudinal (one-year
follow-up) DemNet-D study (2012–2015). The DemNetD study aimed to evaluate dementia care networks
(DCNs) in Germany [16].
Sample and data collection

The DemNet-D study was based on a convenience sample of 560 persons with dementia and their carers from
13 DCNs across Germany. Trained interviewers collected
data in face-to-face interviews with the informal carers.
Details about the sampling procedure and data collection
are reported elsewhere [17, 18].
For this secondary analysis, only care arrangements
in which the person with dementia lived in a private
household and was cared for by an informal carer were
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included. Furthermore, only care arrangements without
missing values were included (see Table 1 for inclusion
and exclusion criteria).

Stress—Dementia (BICS-D) [20], the Functional Assessment Staging (FAST) tool [21] and the Quality of Life in
Alzheimer’s Disease (QOL-AD proxy) questionnaire [22].

Measurements

Active variables

In the DemNet-D study, an extensive questionnaire
consisting of several standardised instruments and specifically developed questions was used to assess care
arrangements for persons living with dementia at home
[16]. To operationalise the SoCA-Dem theory, the
DemNet-D-variables were chosen (by JD) that best represented the concepts of the SoCA-Dem theory and
were defined as active variables. Additionally, variables
that were fit to serve as indicators for the stability of
home-based care arrangements were defined (by JD) as
passive variables. These preliminary selections were discussed within the SoCA research team (JD, KK, IH, CP,
BH) until a final set of 25 variables was included. Since
multiple correspondence analysis (MCA) required categorical variables, continuous variables (e.g., age) were
converted into categorical variables. Furthermore, the
number of possible answer categories should be limited,
and categories with extremely low response rates should
be avoided [19]. Therefore, categories were computed
in such a way that variables had no more than three
answer categories. The included active variables and their
assignment to the concepts of the SoCA-Dem theory
are displayed in Table 2. The underlying variables of the
primary DemNet-D study are presented in Additional
file 1: Appendix A. The selected variables originate from
sociodemographic questions, the Instrument for Assessing Home-Based Care Arrangements for Persons with
Dementia (D-IVA) [12], the Berlin Inventory of Caregiver

Overall, 22 active variables with 49 answer categories
were included. For the concepts of balancing and needs
of the SoCA-Dem theory, no suitable variables could be
identified in the DemNet-D dataset. For all other concepts, between 1 and 5 variables were selected. All active
variables, their categories and short names are displayed
in Table 2. The short names are used in Figs. 2, 3 and 4 to
display the distribution of the categories in the geometrical space of the MCA.
Passive variables

Three passive variables were included in the analyses
as indicators for the stability of the home-based care
arrangements. All passive variables and their categories
are displayed in Table 3.
Statistical analyses

We used multiple correspondence analysis (MCA) and
hierarchical cluster analysis (HCA) to reveal underlying structures of the care arrangements and to construct types of care arrangements for persons living with
dementia. Both analytical methods were explorative and
data structuring and therefore required decisions during
the process of analysis. These decisions were made after
discussion within the research team (JD, KK, IH, CP, BH,
MR) and an expert in MCA and HCA (JoB). A detailed
description of the chosen analytical approach in the context of health care has been published elsewhere [23, 24].

Table 1 Inclusion and exclusion criteria
Inclusion criteria

Exclusion criteria

One of the following answer categories of the variable ‘living situation of the
person with dementia’:
• Cohabiting with spouse/partner in same household
• Living alone in own household
• Cohabiting with adult children (in-law) in same household
• In a relative’s place but in own independent household
• Cohabiting with other relative in same household
• Living alone in own household with live-in carer

One of the following answer categories of the variable ‘living situation of
the person with dementia’:
• Shared flat for persons with dementia
• Assisted living facility
• Nursing home
• Missing value

One of the following answer categories of the variable ‘kinship relation
between the person with dementia and the carer’:
• Spouse
• Child
• Child-in-law
• Grandchild
• Other family member
• Friend
• Neighbour

One of the following answer categories of the variable ‘kinship relation
between the person with dementia and the carer’:
• Professional carer
• Legal guardian
• Missing value

Complete cases regarding the active variables

Missing values regarding the active variables
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Table 2 Active variables and their categories
Concept
SoCA

Variable

Categories

Short names

Dyadic Relationship

kinship relation between iC and PwD

spouse/partner

spouse

parent–child

child

living situation of the PwD

Change

Resources

other relative

living alone (or alone with 24 h help)

living alone

cohabiting with iC

living with iC

cohabiting with another relative

living with other relative

loss of relationship between the PwD and the iC

often/always

loss of relationship

never/sometimes

no loss of relationship

age of the iC

up to 65 years old

age iC < 65

older than 65 years old

age iC > 65

age of the PwD

up to 80 years old

age PwD < 80

older than 80 years old

age PwD > 80

no care level

no care level

first care level

care level 1

care level of the PwD according to German long-term care
insurancea

functional/cognitive ability of the PwD (FAST)

Carer Role

other relative

second or third care level

care level > 1

until moderate Alzheimer’s

until moderate dementia

moderately severe Alzheimer’s

moderately severe dementia

severe Alzheimer’s

severe dementia

period since the PwD needed help because of the memory loss

since up to 2 years

memory problems < 2

since more than 2 yeas

memory problems > 2

period since the iC cared for the PwD

since up to 2 years

caring < 2

since more than 2 years

caring > 2

always/often

work conflict

never/sometimes

no work conflict

role conflict between caring for the PwD and profession

not working

not working

the iC experiences personal constraints due to caring

always/often

personal constraints

never/sometimes

no personal constraints

the iC experiences personal growth due to caring

always/often

personal growth

never/sometimes

no personal growth

the iC experiences no recognition from others

always/often

recognition

never/sometimes

no recognition

the iC could imagine PwD moving to institutional care

yes

other care setting

no

no other care setting

none

no professional services

number of professional services used

as least one

professional services

number of groups of informal supporters

one

supporters = 1

the PwD or the iC has sufficient financial resources

yes

enough money

no

not enough money

female

iC female

two or more

Society & Culture

Health Care System

gender of the iC

supporters > 1

male

iC male

gender of the PwD

female

PwD female

male

PwD male

migration background of the iC

yes

migration

no

no migration

the iC experiences too little understanding from others for PwD

always/often

no understanding

never/sometimes

understanding

always/often

no institutional support

never/sometimes

institutional support

the iC experiences a lack of institutional support

iC Informal carer, PwD Person with dementia
a

the care level describes the need for care of the PwD according to the German long-term care insurance. Here, the older model with care levels ranging from 1
(lowest) to 3 (highest) was used
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Fig. 2 MCA map of the contributing categories to the axis ‘dementia and care trajectory’

Multiple correspondence analysis

As a first step, we performed MCA. The aim of MCA is
to analyse the relationships between the categories of
the included variables [25]. For this purpose, MCA calculates the singular value decomposition of the complete
disjunctive table, yielding a set of eigenvalues (called variance in the results section) and corresponding eigenvectors (called axes in the results section). The eigenvalues
represent synthetic quantitative variables that summarise
all categorical variables [25]. To interpret the eigenvalues,
it is possible to calculate the contribution of every category of the variables to every eigenvalue [26]. The relationships between the categories and between the care
arrangements can be visualised in a geometrical space
to guide the interpretation of the results of MCA. For
this purpose, the chi-square distances are interpreted as
Euclidean distances and plotted in the geometrical space

formed by the eigenvectors. Small distances indicate
similarity between categories or between care arrangements; large distances indicate dissimilarity. MCA is a
dimension-reducing procedure that selects a few characteristic combinations from the many possible characteristics in such a way that as much information as possible
is retained from the data. This reduction in complexity is
a guiding principle of the MCA that helps to interpret the
underlying structure of the data. Therefore, usually only
the first two or three dimensions are visualised as a geometrical space. Consequently, the Euclidean distances
between categories or between care arrangements seem
to be smaller than they are in high-dimensional datasets
such as ours [27]. All active variables and their categories are used to calculate the eigenvalues and their corresponding eigenvectors. The passive variables are not
used to perform these calculations and therefore have no
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Fig. 3 MCA map of the contributing categories to the axis ‘structure of the dyadic relationship’

influence on the distances between categories or between
care arrangements but can be plotted in the same geometrical space [25].
Hierarchical cluster analysis

In a subsequent step, HCA was performed to cluster
the care arrangements based on the Euclidean distances
between the home-based care arrangements computed
in MCA. This means that the care arrangements were

clustered by using their Euclidean distances to one
another in the geometrical space of MCA. As recommended by Husson, Lê and Pagès [26], we included not
all eigenvalues of MCA for HCA but the eigenvalues
that represent a summarised variance of 80% to 90%
of the overall variance only. The remaining eigenvalues were interpreted as noise that should not be considered to construct stable clusters. To cluster the care
arrangements, we used the Ward method to minimise

Dreyer et al. BMC Geriatrics

(2022) 22:723

Page 8 of 21

Fig. 4 MCA map for the superimposed representation of care arrangements and categories

the variance within the clusters and maximise the variance between the clusters [28]. The number of clusters
was determined first on the basis of interpretability and
second on statistical reasons (elbow criteria). As a measurement of the validity of the final cluster solution, we
used the silhouette coefficient [29]. Following HCA, we
applied the v-test to check the extent to which the categories corresponded to the identified clusters. The v-test
compared the proportion of the category in a cluster to
the proportion of the category in the whole dataset. With

this test, we identified significant categories (p < 0.05)
that described the clusters [26].
Handling of missing data

Multiple correspondence analysis requires complete
cases. We judged the missing data as not missing at random and therefore avoided the imputation of missing
data and decided to include complete cases only [30]. As
passive variables have no influence on the MCA, missing
data in these variables were accepted.
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Table 3 Passive variables and their categories
Variable

Categories

care situation from the perspective of the informal carer at t0

caring at home does not work anymore
the care situation is well organised, but in case of the progression of dementia, more help is needed
the care situation is well organised; even if the dementia
progresses, more help is not needed
missing

quality of life of the person with dementia at t0

range from 13 (worst quality of life) to 52 (best quality of life)

living situation of the person with dementia at t1

still private home
moved to an institutional form of living
died
missing

Software

The selection and editing of variables were performed
with IBM SPSS Statistics version 21. MCA and HCA
were performed with R version 3.6.3 [31] and the R package FactoMineR [32].
Reporting guideline

The STROBE checklist was used to write this report [33].

Results
Participants

A total of 320 care arrangements of the 560 care arrangements of the DemNet-D study fulfilled the inclusion
criteria of the present study and were included in the
analyses. A total of 240 care arrangements were excluded
due to the living situation of the PwD (n = 44), the kinship relation between the PwD and the iC (n = 19), or
both (n = 12) and a missing value in at least one active
variable (n = 165). The demographic data of the person
with dementia and the informal carer of the included 320
care arrangements are displayed in Table 4.
Relations between the characteristics of the care
arrangements: results of multiple correspondence analysis

The overall variance of the data was 1.227 and could be
displayed on 27 axes. On average, every axis explained
3.70% of the overall variance. The two axes with the highest explained variance explained 27.10% of the overall
variance. The third axis explained 6.82% of the overall
variance only, and the following axes decreased regularly
with only small differences (see Additional file 1: appendix
B). Therefore, we decided to interpret only the two axes
with the highest explained variance in detail. To interpret
them, we considered all categories that contributed above
the average contribution per category of 2.04%.
The first axis explained 14.23% of the overall variance. The categories of the concept change of the SoCADem theory contributed the most to this axis at 33.9%,

followed by the categories of the concept carer role
(21.4%) and dyadic relationship (11.9%) (see Table 5).
In the following, we interpret the first two axes one by
one. In Fig. 2, axis 1 and all categories that contributed
above the average to this axis are displayed in a coordinate system (please see Table 2 for the short names of
the categories). On the left side are, for example, the categories the iC cares for the PwD longer than two years,
the PwD has severe dementia, and the iC always or often
experiences personal constraints. On the right side, there
are opposing categories, such as the iC cares for the PwD
for less than two years, the PwD has moderate dementia
and the iC never or sometimes experiences personal constraints. In sum, axis 1 opposes categories that describe
care arrangements at later stages of the care trajectory
with more care dependency of the person with dementia and more role conflicts of the informal carer (left side
of Fig. 2) against categories that describe care arrangements at the beginning of the care trajectory with less
care dependency of the person with dementia and fewer
role conflicts of the informal carer (right side of Fig. 2).
Therefore, we named this axis the ‘dementia and care
trajectory’.
The second axis explained 12.87% of the overall variance. The categories of the concept dyadic relationship
of the SoCA-Dem theory contributed the most to this
axis at 56.0%, followed by the categories of the concept
carer role (15.2%) (see Table 5). In Fig. 3, the second
axis and all categories that contributed above the average to the second axis are displayed (please see Table 2
for the short names of the categories). At the top are,
for example, the categories the iC is the child of the
PwD, the iC is 65 years or younger, and the PwD is living alone. At the bottom are opposing categories, such
as the iC is the spouse or partner of the PwD, the iC is
older than 65 years and the PwD is cohabiting with the
iC. In sum, axis 2 opposes categories that describe care
arrangements in which a non-cohabiting child of the
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Table 4 Sample characteristics
n = 320 (100)a

Sample size
Sex of the informal carer

female

241 (75.3)
64.53b [SD 12.5], [24–93]c

Age of the informal carer
Sex of the person with dementia

female

180 (56.3)
79.62b [SD 8.17], [44–101]c

Age of the person with dementia
Kinship relation between the person with dementia
and the informal carer

spouse
child
child-in-law
friend
grandchild
other family member

174 (54.4)
119 (37.2)
16 (5)
3 (0.9)
3 (0.9)
5 (1.6)

Living situation of the person with dementia

cohabiting with spouse/partner
living alone in own household
cohabiting with adult children (in-law)
in a relative’s place but in own household
cohabiting with other relative
living alone in own household with live-in carer

182 (56.9)
70 (21.9)
37 (11.6)
25 (7.8)
5 (1.6)
1 (0.3)

Diagnosis of dementia by a physician

yes
no
missing

292 (91.3)
21 (6.6)
7 (2.2)

Dementia type

Alzheimer’s dementia
vascular dementia
fronto-temporal dementia dementia with Lewy bodies
Parkinson’s dementia
unspecific
missing

124 (38.8)
59 (18.4)
3 (0.9)
1 (0.3)
4 (1.3)
89 (27.8)
40 (12.5)

Functional Assessment Staging (FAST)

normal adult
normal aged adult
incipient Alzheimer’s Disease
mild Alzheimer’s Disease
moderate Alzheimer’s Disease
moderately severe Alzheimer’s Disease
severe Alzheimer’s Disease

1 (0.3)
5 (1.6)
1 (0.3)
21 (6.6)
26 (8.1)
189 (59.1)
77 (24.1)

Care level according to the German long-term care
insuranced

none
care level 1
care level 2
care level 3
applied for, not decided
applied for, not approved

54 (16.9)
129 (40.3)
92 (28.7)
18 (5.6)
20 (6.3)
7 (2.2)

SD Standard deviation
a
numbers in brackets = relative frequencies in percent; b arithmetic mean; c = range; d the care level describes the need for care of the PwD according to the German
long-term care insurance. Here, the older model with care levels ranging from 1 (lowest) to 3 (highest) was used

person with dementia is the informal carer (at the top
of Fig. 3) against categories that describe care arrangements in which a cohabiting spouse is the informal
carer (at the bottom of Fig. 3). Therefore, we named
this axis ‘structure of the dyadic relationship’.
Both axes are used to construct a two-dimensional
space that explains 27.10% of the variance (Fig. 4). All
categories (triangles) and all included individual care
arrangements (points) of the sample are projected in
this space. Distances between categories or between care
arrangements can be interpreted as dissimilarity if the
distance is large or as similarity if the distance is short.
However, these distances must be interpreted with caution as they appear to be smaller because the distances

on the other 25 axes are not displayed in this two-dimensional figure. The quality of representation for all categories for all axes is displayed in Additional file 1: Appendix
C. It is notable that the distribution of care arrangements
corresponds with the distribution of the categories.
There are two groups of care arrangements (framed by
the ellipses) that are separated by the axis structure of the
dyadic relationship. Both groups are oriented along the
axis dementia and care trajectory.
Types of care arrangements: results of the hierarchical
cluster analysis

HCA is based on the distances between the care arrangements of the first 15 axes, which explain 81.23% of the
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Table 5 Contribution of categories to the first and second axes
Axis 1: dementia & care trajectory

Axis 2: structure of the dyadic relationship

Category

Contribution
to axis

Category

Contribution to
axis

change

memory problems < 2 years
severe dementia
care < 2 years
no care level
until moderate dementia
care level > 1
memory problems > 2
care > 2

5.71%
4.78%
4.71%
4.71%
4.40%
4.01%
2.99%
2.54%

33.9%a

dyadic relationship

no loss of relationship
loss of relationship
living alone

5.61%
4.15%
2.14%

11.9%

child
spouse
age iC > 65
age iC < 65
living alone
living with the iC
living with other relative
age PwD > 80
age PwD < 80

10.29%
9.10%
8.92%
8.28%
5.48%
4.56%
3.78%
2.88%
2.74%

56.0%

carer role

no work conflict
personal constraints
no personal constraints
no recognition
no personal growth

5.66%
5.19%
4.24%
4.19%
2.08%

21.4%

work conflict
not working
no work conflict
no recognition

5.20%
3.99%
3.28%
2.75%

15.2%

other categories above average

no understanding
understanding
no institutional support
no professional services

5.11%
3.19%
3.00%
2.93%

14.2%

PwD male
PwD female
no professional services

4.89%
3.80%
2.09%

10.8%

categories below average

29 categories

18.6%

33 categories

18.0%

Ic Informal carer, PwD Person with dementia; the short names of the categories are explained in Table 2
a

Bold numbers indicate the cumulative contribution of all categories of the respective concept of the SoCA-Dem theory

overall variance. The elbow criterion suggested differentiation into four types (see Additional file 1: Appendix
D). This solution also had the best interpretability and
was therefore chosen. The four types explain 24.08% of
the variance. The silhouette value for this solution is 0.13,
and the silhouette plot is displayed in Additional file 1:
Appendix E. Due to the explorative character of this
study and its large context heterogeneity, we interpret
these validation measures as acceptable.
The four types are displayed in the correspondence space
of MCA in Fig. 5. The care arrangements are coloured and
formed according to their assignment to one of the four
types. The axis ‘dementia and care trajectory’ separates the
two types on the left side from the two types on the right
side. This suggests that the two types on the left side are
similar in relation to the dementia and care trajectory and
differ from the two types on the right side. The axis ‘structure of the dyadic relationship’ separates the two types at the
top from the two types at the bottom. This suggests that the
types at the top are similar in their structure of the dyadic
relationship and differ from the two types at the bottom.
The overlapping of the types is a result of the projection in
the two-dimensional space and is only a supposed overlap.

Description of the four identified types

In the following, we describe the types by means of the
categories used for MCA that differ significantly between
the respective type and the whole sample. The distribution of all categories of the active variables for the whole
sample and for the four types are displayed in Table 6.
Type I (the grey polygon in Fig. 5) is named ‘spousecentred care arrangements at the earlier stages of the
dementia and care trajectory’ (hereafter abbreviated
‘spouse-centred earlier’). A total of 22.50% of all care
arrangements were assigned to this type. In this type,
almost all carers were the spouse of the person with
dementia (94.44%), were older than 65 years (81.94%)
and did not work (91.67%). The persons with dementia were mostly younger than 80 years (81.94%), more
often male (65.28%) and lived together with the carer
(98.61%). Furthermore, most persons with dementia received care and support for less than two years
(77.78%), only 15.28% had a care level above one, and
only 9.72% had severe dementia, indicating a rather
low care dependency of the persons with dementia. Almost all carers experienced no personal constraints due to caring (84.72%). All carers never or only
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Fig. 5 Types of care arrangements in the correspondence space of the MCA

sometimes experienced a lack of recognition from others (100.00%). In half of the care arrangements, no professional services were incorporated (52.78%), and only
one group of informal supporters (62.5%) was involved.
Nevertheless, most carers (97.22%) did not experience a
lack of institutional support or too little understanding
from others for the person with dementia (88.89%).
Type II (the blue polygon in Fig. 5) is named ‘spousecentred care arrangements at the later stages of the
dementia and care trajectory’ (hereafter abbreviated
‘spouse-centred later’). A total of 31.80% of all care
arrangements were assigned to this type. Almost all
carers were the spouse of the person with dementia

(96.08%), were older than 65 (86.28%) and did not work
(98.04%). Almost all persons with dementia cohabitated
with the informal carers (97.06%), were more often
male (69.61%) and were younger than 80 (64.71%). Half
of them had the second or third care level (53.90%) and
severe dementia (42.16%). These categories indicate
a high care dependency of the persons with dementia. Almost all persons with dementia needed help due
to loss of memory for more than two years (97.06%).
In most care arrangements, professional services
(88.24%) and two or more groups of informal supporters (60.78%) were involved. Half of the carers perceived
little understanding from others for the person with
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Table 6 Distribution of categories in relation to the types
Concept
of the
SoCA-Dem theory

Variable

Categories

size
Dyadic Relationship

Change

Carer Role

Whole sample Type I: spouse- Type II:
centred earlier spousecentred later

Type III:
child-centred
earlier

Type IV:
child-centred
later

100 (n = 320)

22.50 (n = 72)

31.88 (n = 102) 24.69 (n = 79)

20.94 (n = 67)

kinship relation
spouse/partner
between the iC and parent–child
the PwD
other relative

54.38
37.19
8.447

94.44***
2.78***
2.78*

96.08***
0.98***
2.94*

1.27***
81.01***
17.72**

10.45***
77.61***
11.94

living situation of
the PwD

living alone
cohabiting with
the iC
cohabiting with
another relative

22.19
66.88
10.94

0.00***
98.61***
1.39**

1.96***
97.06***
0.98**

62.03***
15.19***
22.79**

29.85
47.76**
22.39**

loss of relationship
between the PwD
and the iC

often/always
never/sometimes

57.50
42.50

40.28**
59.72**

87.26***
12.75***

30.38***
69.62***

62.69
37.31

age of the iC

up to 65 years old
older than 65 years
old

51.88
48.13

18.06***
81.94***

13.73***
86.28***

94.94***
5.06***

95.52***
4.48***

age of the PwD

up to 80 years old
older than 80 years
old

51.25
48.75

73.61**
26.39**

64.71**
35.29**

29.11***
70.89***

32.84**
67.16**

care level of the
PwD according to
the German longterm care insurance

no care level
25.31
first care level
40.31
second or third care 34.38
level

51.39***
33.33
15.28**

6.86***
39.22
53.92***

35.44*
46.84
17.72**

13.43*
41.79
44.78*

functional/cognitive ability of the
PwD (FAST)

up to moderate
Alzheimer’s
moderately severe
Alzheimer’s
severe Alzheimer’s

16.88
59.06
24.06

40.28***
50.00
9.72**

4.90**
52.94
42.16***

24.05
68.35
7.60**

1.49**
67.16
31.34

period since the
PwD needs help
because of the
memory loss

since up to 2 years
since more than
2 years

34.38
65.63

77.78***
22.22***

2.94***
97.06***

41.77
58.23

26.87
73.13

period in which the since up to 2 years
iC cares for the PwD since more than
2 years

35.00
65.00

76.39***
23.61***

4.90***
95.10***

41.77
58.23

28.36
71.62

role conflict
between caring
for the PwD and
profession

always/often
never/sometimes
not working

12.81
20.31
66.88

2.78**
5.56**
91.67***

0.98***
0.98***
98.04***

2.53**
69.62***
27.85***

53.73***
7.46**
38.81***

the iC experiences always/often
personal constraints never/sometimes
due to caring

45.00
55.00

15.28***
84.72***

62.75**
37.26**

13.92***
86.08***

85.57***
13.43***

the iC experiences
personal growth
due to caring

always/often
never/sometimes

50.94
49.06

33.33**
66.67**

62.75**
37.26**

40.51*
59.49*

64.18*
35.82*

the iC experiences always/often
no recognition from never/sometimes
others

20.00
80.00

0.00***
100.00***

24.51
75.49

2.53***
97.47***

55.22***
44.78***

the iC could imagine the PwD moving to institutional
care

75.63
24.38

65.28*
34.72*

73.53
26.47

82.28
17.72

82.09
17.91

yes
no
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Table 6 (continued)
Concept
of the
SoCA-Dem theory

Variable

Categories

size
Resources

Society & Culture

Health Care
System

Whole sample Type I: spouse- Type II:
centred earlier spousecentred later

Type III:
child-centred
earlier

Type IV:
child-centred
later

100 (n = 320)

22.50 (n = 72)

31.88 (n = 102) 24.69 (n = 79)

20.94 (n = 67)

number of profesnone
sional services used as least one

24.38
75.63

52.78***
47.22***

11.77**
88.24**

25.32
74.68

11.94**
88.06**

number of groups
of informal supporters

one
two or more

46.88
53.13

62.50**
37.50**

39.22
60.78

51.90
48.10

35.82*
64.18*

the PwD or the iC
has sufficient financial resources

yes
no

77.81
22.19

87.50*
12.50*

72.55
27.45

87.32*
12.66*

64.18**
35.82**

gender of the iC

female
male

75.31
24.69

66.67
33.33

73.53
26.47

73.42
26.58

89.55**
10.45**

gender of the PwD

female
male

56.25
43.75

34.72**
65.28**

30.39***
69.61***

86.08***
13.92***

83.58***
16.42***

migration background of the iC

yes
no

8.13
91.88

15.28*
84.72*

5.88
94.12

5.06
94.94

7.46
92.54

the iC experiences
too little understanding of others
for the PwD

always/often
never/sometimes

38.44
61.56

11.11***
88.89***

52.94**
47.06**

13.92***
86.08***

74.63***
25.37***

the iC experiences a always/often
lack of institutional never/sometimes
support

18.75
81.25

2.78**
97.22**

23.53
76.47

7.60**
92.41**

41.79***
58.21***

Numbers indicate relative frequencies
iC  Informal carer, PwD Person with dementia
*

indicate significant categories for corresponding types (*p < 0.05, **p < 0.01, ***p < 0.00001)

dementia (52.94%), and many experienced personal
constraints due to the provision of care and support
(62.75%) as well as a loss of relationship to the person
with dementia (87.26%). In addition to these negative consequences, many carers experienced personal
growth due to caring (62.75%).
Type III (the red polygon in Fig. 5) is named ‘childcentred care arrangements at the earlier stages of the
dementia and care trajectory’ (hereafter abbreviated
‘child-centred earlier’). A total of 24.69% of all care
arrangements were assigned to this type. The structure of
this dyadic relationship is very different from the first two
types: most carers were a child of the person with dementia (81.01%) and younger than 65 years (94.94%). The
persons with dementia were mostly older than 80 years
(70.89%), female (86.08%) and frequently lived alone
(62.03%) or together with a relative other than the informal carer (22.79%). They had no (35.44%) or the first care
level (46.84%) and seldom had severe dementia (7.60%).
These categories indicate a moderate care dependency of
the persons with dementia. A total of 72.15% of the carers were employed, but only 2.53% experienced a role
conflict between caring and working. Furthermore, most
carers never or sometimes experienced personal constraints (86.08%), a lack of institutional support (92.41%)

or no recognition (97.04%). In many care arrangements,
formal services were involved (74.68%).
Type IV (the mint polygon in Fig. 5) is named ‘childcentred care arrangements at the later stages of the
dementia and care trajectory’ (hereafter abbreviated ‘child-centred later’). A total of 20.94% of all care
arrangements were assigned to this type. Most carers were a child of the person with dementia (77.61%),
younger than 65 (95.52%) and female (89.55%). The persons with dementia were also mostly female (83.58%)
and older than 80 years (67.16%). Two-thirds of them
cohabited with the carer (47.76%) or another relative (22.39%), but a third lived alone (29.85%). Half of
them had the second or third care level (44.78%), and
one-third had severe dementia (31.34%). Both categories indicate a high care dependency of the persons
with dementia. In many care arrangements, professional services (88.06%) and more than one group of
informal supporters (64.18%) were present. Most carers perceived personal constraints (85.57%) and too
little understanding from others for the person with
dementia (74.63%). Half of them experienced no recognition from others (55.22%), role conflicts between
caring and working (53.73%) and a lack of institutional
support (41.79%). Furthermore, a third stated that they
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have not sufficient financial resources (35.82%). Despite
these challenging experiences, almost two-thirds of
the carers experienced personal growth due to caring
(64.18%).
Relationship between the four identified types
and the indicator variables for stability

In this section, we compare the types of care arrangements in relation to the passive variables to determine
whether the types differ in their stability (see Table 7).
From the perspective of informal carers, the care situation differed considerably among the four types. The carers of the ‘spouse-centred earlier’ type experienced the
care situation as being quite stable. None of the carers in
these arrangements stated that caring at home no longer
worked, and 45.83% stated that the care situation was
well organised and that more help was not needed. In this
type, the quality of life of the person with dementia was
the highest of all types (32.49). The carers of the ‘spousecentred later’ and ‘child-centred earlier’ types judged the
care situation as less stable. Approximately 10% of them
stated that caring at home no longer worked, and more
than 60% needed more help in the case of progression
of the dementia. The carers of the ‘child-centred later’
type rated their care situation as the least stable. Nearly
one-fifth of them (19.40%) stated that caring at home no

longer worked. In this type, the quality of life of the persons with dementia was the lowest (26.02).
Furthermore, the living situation of the persons with
dementia developed differently in the four types. After
one year, 80.56% of the persons with dementia of ‘spousecentred earlier’ type were still living at home, and only
5.56% had moved to an institutional form of living. The
persons with dementia of the types ‘spouse-centred later’
and ‘child-centred later’ moved three times as often
(15.69 and 17.91%, respectively) to an institutional form
of living. Although the informal carers of the ‘child-centred earlier’ type judged their care as a medium level of
stability, the proportion of persons with dementia who
moved to an institutional form of living was the highest in this type (24.05%). Only every second person with
dementia of this type (53.17%) was still living at home
after one year.

Discussion
Based on the SoCA-Dem theory [15], we identified the
underlying structures of differences and commonalities of home-based care arrangements for persons living with dementia. Thus, this study is the first attempt
to operationalise the concepts of this theory into measurable variables. Building on these underlying structures, we distinguished four types of home-based care

Table 7 Distribution of the passive variables in relation to the types
Variable

Categories

Whole sample

Type I: spouse- Type II:
centred earlier spousecentred later

Type III: childcentred earlier

Type IV: child-centred
later

0.00**

10.78

10.13

19.40**

50.00

60.78

65.82

55.22

45.83**

23.53

21.52

25.37

3.13

4.17

4.90

2.53

0.00

28,52a (SD 5.21)
[16-48]

32.49***
26.77**
29.28
26.02**
(SD 4.88) [21-48] (SD 4.57) [16-41] (SD 4.70) [20-39] (SD 4.26) [17-35]

private home

64.38

80.56**

62.75

53.17*

62.69

PwD moved to an
institutional form of
living

15.94

5.56**

15.69

24.05*

17.91

PwD died

9.06

2.78*

10.78

7.60

14.93

missing

10.63

11.11

10.78

15.19

4.48

care situation from
caring at home does 10.00
the perspective of the not work anymore
iC at t0
the care situation is
58.44
well organised, but in
case of progression of
the dementia, more
help is needed
the care situation
28.44
is well organised;
even if the dementia
progresses more help
is not needed
missing
quality of life of the
PwD at t0
living situation of the
PwD at t1

All numbers indicate relative frequencies given in percent except for the values of quality of life of the PwD, which are displayed as the arithmetic mean; numbers in
square brackets = range
SD Standard deviation, iC Informal carer, PwD Person with dementia
a

n = 4 missing values; *indicate significant categories for corresponding types (*p < 0.05, **p < 0.01, ***p < 0.00001)
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arrangements and compared them with regard to their
stability. The four identified types explained 24.08% of the
variance between the care arrangements in our sample.
This means that there is still a high percentage of variance within the types (75.92%); therefore, the identified
types must not be mistaken as being homogenous (see
Table 6 and Additional file 1: Appendix E).
‘Dementia and care trajectory’ and ‘structure of the
dyadic relationship’ are the two axes that best distinguish
care arrangements from each other. The first axis highlights the importance of temporality and change in caring,
which is often not adequately recognised in research [34].
Both spouse-centred types and, to a smaller degree, both
child-centred types differ significantly from each other
with regard to the variables of the SoCA-Dem concept
‘change’. This axis also shows that informal carers in later
stages report personal constraints and a loss of relationship with the person with dementia more frequently than
informal carers at the earlier stages. However, they also
report personal growth more frequently. These relationships were also confirmed in a study by Zank and Schacke
[35]. Depending on the position on the ‘dementia and care
trajectory’, persons with dementia and informal carers differ in their needs [10, 36, 37], which must be recognised
to be able to offer tailored support. In sum, the difference
between the two spouse-centred types and between the
two child-centred types is grounded mainly in their position on the axis ‘dementia and care trajectory’. Therefore,
the question arises whether both ‘earlier’ types will make
a transition to become ‘later’ types over the course of
time. It is likely that the care dependency as well as the
cognitive and functional impairment of the persons with
dementia will increase, and the role of the informal carers
will change accordingly. Therefore, the care arrangements
of both ‘earlier’ types will probably share an increasing
number of characteristics with the care arrangements
of the ‘later’ types and therefore could transition to the
other types. However, not all care arrangements of the
earlier types continue long enough to make this transition. For example, 24.05% of persons with dementia of
the type ‘child-centred earlier’ moved to an institutional
form of living and 7.6% died over the course of one year.
The possibility that carers make a transition to other types
has also been discussed in other research papers [38, 39].
Since these studies and our study constructed types on
the basis of cross-sectional data, the question of transitions between different types cannot be conclusively
answered. Therefore, these studies and our results stress
the importance of longitudinal research to be able to comprehensively describe and understand care arrangements
and their development over time.
The second axis, ‘structure of the dyadic relationship’,
separates care arrangements in which the carer is the
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spouse of the person with dementia from care arrangements in which the carer is an adult child or another
family member. Other sociodemographic variables
accompany this separation: adult child carers and other
family members more often do not live together with
the person with dementia, are more often younger than
65 years, and work. The person with dementia for whom
they care is often older than 80 years and female. The distinction of care arrangements on the basis of the kinship
relation between the carer and the person with dementia is common in research [40, 41]. In addition, our findings show that many other sociodemographic differences
accompany this distinction. Expectedly, spouses and
adult child carers seem to experience and organise care
arrangements differently, which becomes apparent with
regard to their stability.
Based on the first 15 axes of MCA, we distinguished
four different types of home-based care arrangements.
Because the first two axes explained most of the variance,
we derived the names of the types from these two axes.
Through our naming, we put the main informal carer in
the centre of the care arrangements. Although one informal carer often bears the main responsibility of a care
arrangement for a person with dementia, our naming
could conceal the fact that more persons from the social
network, professional carers, and the person with dementia herself/himself often play important roles in these
care arrangements [42]. We have already critically discussed this narrow focus on the perspective of one informal carer during the development of our middle-range
theory of stability [15]. Nevertheless, our naming of the
types affirms this narrow focus instead of expanding it to
include, e.g., family dynamics [43] or the perspective of
the person with dementia [44] or professional carers [45].
In future research, additional perspectives should be recognised to investigate their impact on the construction of
types of care arrangements.
According to our definition of stability, home-based
care arrangements are stable if the person with dementia can stay at home and his or her needs and the needs
of the informal carer are addressed adequately [11]. The
four types of care arrangements differ with regard to
the chosen indicator variables for stability. Although the
care dependency of the person with dementia and role
conflicts of the informal carer in the type ‘child-centred
earlier’ are rather low and the care arrangements exist
rather briefly, 24.05% of persons with dementia in these
care arrangements moved to an institutional form of living within one year. The high rate of institutionalisation
in this type is not necessarily an indicator of instability
[11]. If the transition to a nursing home is well planned,
it might be in the interest of the person with dementia
as well as the informal carer [46]. One reason for the
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high rate of institutionalisation might be that 62% of the
persons with dementia in this type live alone, which has
been identified as a risk factor for institutionalisation
[47] and crises [48]. Persons with dementia often need
a high amount of supervision [49], which informal carers who do not share the same household might not be
willing or able to provide. In light of the growing spatial
distance between informal carers and persons in need of
care [50], high integration of women into the workforce
and decreasing birth rates in modern societies, the willingness and ability to care might further decrease [51]. A
higher utilization of formal support in care arrangements
for persons with dementia living alone might be a substitute for the temporary unavailability of the informal
carers in these care arrangements [52]. One form of formal support that makes large periods of supervision possible is 24-h live-in carers. Recently, the German Federal
Labour Court ruled that live-in carers have a right to the
minimum wage even for times of standby duty, which
means that they are unaffordable for many families [53].
These societal changes emphasise that the sociocultural
context of caring must be taken into account to understand home-based care arrangements for persons with
dementia and to support their stability in the best possible way [54]. The SoCA-Dem theory, with its concepts
‘health care system’ and ‘society and culture’ (see Fig. 1),
provides a suitable frame for conducting research with
this aspiration [15].
In the ‘child-centred later’ type, the rate of institutionalisation over one year was lower (17.91%),
although the care dependency and cognitive/functional
impairment of the persons with dementia was much
higher and the role conflicts of the informal carers were
much larger than those of the ‘child-centred earlier’
type. Furthermore, many informal carers of the ‘childcentred later’ type experienced a lack of institutional
support, which suggests that supporting a person with
dementia living at home is achieved at high costs for
the carers of this type, which is a sign of instability. In
most cases, the carer was a daughter who cared for her
mother and shouldered a large share of care. This finding highlights sex and gender inequalities in informal
caring and the need to share care work more equally to
relieve caring daughters [55].
Compared to the two child-centred types, both spousecentred types seem to be more stable. The rate of institutionalisation over one year in the type ‘spouse-centred
earlier’ type was very low (5.56%). In the ‘spouse-centred
later’ type, the rate of institutionalisation was the second
lowest (15.69%). Compared to the ‘child-centred later’
type, the informal carers of the ‘spouse-centred later’
type experienced fewer role conflicts, although the care
dependency and functional/cognitive impairment of the
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persons with dementia was the highest of all types, and
almost all care arrangements of this type had been in
place for longer than two years. Almost all carers of both
spouse-centred types lived together with the person with
dementia. Spouses often have high motivation to care for
their partner [56]. Living in the same household and not
being employed enables continuous company for persons
with dementia. However, the often high emotional intimacy and reciprocity of a long-lasting relationship that
can be lost during the progression of dementia may also
affect spouses to a greater extent than other carers [57].
Having an informal carer who is present for most of the
day and highly motivated to care seems to be the reason
for the higher stability of spouse-centred care arrangements. Simultaneously, spouse carers tend to integrate
other informal and formal carers less often into the care
arrangements than child carers do. If a spouse cares for
her or his relative mostly alone but is not able to care any
longer (e.g., because of his or her own health problems),
the stability of these care arrangements is endangered
[58]. Early access to formal and informal support might
be crucial for spouse-centred care arrangements to keep
them stable.
In sum, our results highlight the heterogeneity of
home-based care arrangements and underline the importance of recognising and understanding the different
and changing needs of persons with dementia and their
informal carers during the dementia and care trajectory.
In general, spouse-centred care arrangements seem to be
more stable than child-centred care arrangements.
Our study is not the first to look for subgroups or types
of care arrangements for persons living with dementia.
Wiegelmann and colleagues [59] constructed six different classes of care arrangements for persons living with
dementia. Similar to our results, the structure of the
dyadic relationship was an important distinguishing criterion in their study. In contrast to our results, Wiegelmann et al. identified one class in which the majority of
the carers was neither a spouse nor an adult child of the
person with dementia. In our results, these care arrangements shared many characteristics with adult–child carers and therefore did not form a separate type in our
model. Furthermore, Wiegelmann et al. identified the
age and sex of the carer as distinguishing criteria of care
arrangements with a spouse as the carer. Although the
sex of the carer could influence the experience of carers
[17, 60], in our model, it did not correspond strongly with
other included variables (see Additional file 1: Appendix
C) and therefore did not lead to a separate type.
Janssen and colleagues constructed five different profiles of carers of persons with dementia [61]. They argue
that it might be possible to categorise carers of persons
with dementia along two axes. The first axis includes the
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age of the carer, the kinship relation between the carer
and the person with dementia and the severity of dementia. The combination of aspects of the dyadic relationship
with the progression of dementia into one axis of differences is not supported by our results as both aspects are
related to different axes in our model. Their second axis
includes the tendency towards stress and difficulties in
adapting to stress. We did not include variables to measure the ability of the carer to adapt to stress. Therefore,
we were unable to differentiate care arrangements along
a corresponding axis. In the SoCA-Dem theory [15], the
ability to adapt is part of the concept of ‘resources’ and
influences the stability of home-based care arrangements.
Therefore, it would be worthwhile to include appropriate
variables in future research. Nevertheless, the adaptability of the carer is only one of many elements that influences the stability of home-based care arrangements [62].
Overall, the studies of Wiegelmann et al. and Janssen
et al. as well as our study highlight that care arrangements
for persons living with dementia are heterogeneous. The
structure of the dyadic relationship is one important distinguishing criterion of home-based care arrangements
identified in all studies.
Strengths and limitations

The SoCA-Dem theory is a suitable framework to guide
the selection of relevant variables to construct different
types of care arrangements. Our use of the SoCA-Dem
theory as a theoretical framework is a major strength of
the present study because it justifies the selection of variables. However, since our study is a secondary analysis,
we were unable to include variables for all concepts of the
entire SoCA-Dem theory. This could also be one reason
for the high percentage of variance within the types. In
future research, the concepts of the SoCA-Dem theory
need to be operationalized. For instance, we were not
able to include the ability of the informal carer to adapt
and cope with stress (included in the concept ‘resources’
of the SOA-Dem theory), the quality of the relationship
between the person with dementia and the informal
carer (included in the concept ‘dyadic relationship’ of the
SoCA-Dem theory), or the motivation of the informal
carer to assume the carer role (included in the concept
‘carer role’ of the SoCA-Dem theory).
Our analytical approach – multiple correspondence
analysis in combination with hierarchical cluster analysis – has the strength of a visual representation of the
results, which enables a detailed interpretation of the
structure of the data. However, the MCA requires categorical data with preferably only a few categories. Therefore, we transformed some continuous variables and
many variables with more than two answer categories
into variables with predominantly two answer categories.
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This transformation implies a reduction of information
that may have shaped our results. In particular, the axis
‘dementia and care trajectory’ is formed by variables that
are based on variables that initially have many answer
categories or even a continuous level of measurement.
Our four types of care arrangements are positioned
along this axis. The clear border between the four types
in relation to the ‘dementia and care trajectory’ might be
influenced by our transformation of the data and might
partly conceal the more continuous character of the
dementia and care trajectory. However, intensification
into a few categories and the accompanying reduction
in complexity could be seen as aligned with the principle
of parsimony, which helps to understand the underlying
structures [63].
A final limitation is related to the representativeness
of our sample and the generalizability of our results.
The sample of the DemNet-D study was a convenience
sample. To be included in the DemNet-D study, a care
arrangement already had to be supported by a dementia care network and, hence, by the formal care system.
Care arrangements at the very beginning of the dementia and care trajectory or without support from formal
care providers might have been underrepresented in the
DemNet-D study. Nevertheless, Wolf-Ostermann and
colleagues [18] argued that the sample of the DemNetD study is a valid representation of home-based care
arrangements in Germany. Our study is a secondary
analysis of the DemNet-D study, and our sample does
not differ greatly from the entire DemNet-D sample. In
comparison to the representative sample of the MUG-III
study [64], in our sample, more men living with dementia and spousal carers were included. For a detailed comparison between our sample, the DemNet-D sample and
the MUG-III study, see Additional file 1: Appendix F. The
generalizability of our results is limited. It is possible that
care arrangements at the beginning of showing dementia symptom or diagnose and at the beginning of the care
trajectory and/or without contact to the formal health
care system could form other types of care arrangements.
Furthermore, the size of the types need to be interpreted
with caution as spousal carers might be overrepresented
in our sample. Finally, the study was conducted in Germany with its specific health care system, demography
and social norms. It is possible that in other health care
systems or countries the size of the types differs from our
results or other types could be constructed.
Implications for research and practice

In research, persons with dementia and their informal
carers are often constructed as a homogenous group with
a unifying problem: dementia [5]. This conceptualisation
neglects to recognise the heterogeneity of home-based
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care arrangements and could be one reason for the rather
moderate evidence of effective interventions [8]. In
response to this gap in the research, the effects of interventions are increasingly studied in subgroups divided,
for instance, by gender, family relationship, ethnicity
or dementia severity [6]. Our types have the advantage
of simultaneously capturing several dimensions of differences and commonalities and thus point to possible
interactions between important variables that are associated with the stability of care arrangements. Therefore,
our results could be used to study the effects of interventions for different types of care arrangements.
However, interventions are predominantly not tailored
to the needs of specific subgroups [65]. In the future, the
effects of interventions should not only be studied for
different types of care arrangements but interventions
should also be specifically tailored to the different needs
of these types of persons. Although our four types cannot capture the complexity of the individual situation of a
specific care arrangement [42], they can help to guide the
development of tailored interventions by better explaining and distinguishing care arrangements. However, this
will not supersede the need for individual assessments of
the needs of the involved persons [66] to tailor interventions and to deliver person-centred care [67].

Conclusion
Home-based care arrangements for persons living with
dementia are heterogeneous but also share commonalities. Guided by the SoCA-Dem theory, we constructed
four types of care arrangements for persons with
dementia living at home who are cared for by an informal carer. Our results contribute to a detailed description of care arrangements and a better understanding
of their underlying structures. We constructed two
spouse-centred and two child-centred types that differ
with regard to the ‘structure of the dyadic relationship’
and their position on the ‘dementia and care trajectory’. Furthermore, we provided the first indication that
these care arrangements also differ in their stability.
Our results highlight the need for research to better
acknowledge and understand the heterogeneity of care
arrangements while designing and testing interventions. Despite our results, there is still a need to grasp
the complexity of home-based care arrangements, their
development over the course of time and their embeddedness in the specific social context.
Abbreviations
DCN: Dementia Care Networks; DZNE: Deutsches Zentrum für Neurodegenerative Erkrankungen; HCA: Hierarchical Cluster Analysis; iC: Informal Carer;
MCA: Multiple Correspondence Analysis; PwD: Person with Dementia; SoCA:
Stability of Home-Based Care Arrangements.

Page 19 of 21

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12877-022-03310-1.
Additional file 1: Appendix A. Variables of the present study and
the underlying variables of the DemNet-D-Study. Appendix B. The
eigenvalues an their percentage of explained variance. Appendix C. Plot
of squared cosine values. Appendix D. Dendrogram. Appendix E. Silhouette plot. Appendix F. Comparison between the sample of the present
study, the DemNet-D study and the representative MUG III study.
Acknowledgements
Many thanks to Jana Isabelle Braunwarth and René Müller-Widmer, who
offered help with SPSS; to Hannah Stöcker, who helped in preparing the tables
of the manuscript; to Franziska Laporte Uribe and Daniela Rodrigues-Recchia,
who provided feedback on the manuscript; and finally, to all participants of
the DemNet-D study as well as the researchers involved.
Authors’ contributions
JD and JMB designed this secondary analysis. JD performed the analysis
of the data, interpreted the results and drafted this manuscript. JMB supported the analysis of the data and interpretation of the results. KK, IH, CP,
BH and MR supported the decision-making processes during this study
and discussed the results and interpretation together with JD in team sessions. BH and JRT contributed to the design and realisation of the primary
DemNet-D study. All co-authors read, provided feedback and approved
the final manuscript.
Funding
Open Access funding enabled and organized by Projekt DEAL. The Federal
Ministry of Health (BMG) of Germany funded the primary DemNet-D study
under Grant ‘Zukunftswerkstatt Demenz’ (grant numbers IIA5-2512FSB031
and IIA5-2512FSB032). The DZNE financed this secondary analysis from the
budget.
The BMG was not involved in the design of the study or in the collection,
analysis, and interpretation of the data and writing of the manuscript.

Declarations
Ethics approval and consent to participate
The ethics committee at Ernst-Moritz Arndt University in Greifswald (registration number BB 107/12) gave ethical approval for the primary DemNet-D
study. For this secondary analysis, no additional ethical approval was necessary. The primary study and this secondary analysis were performed in accordance with the Declaration of Helsinki.
Availability of data and materials
The publication of the data in a public data repository is not possible, because
of restriction of the informed consent. The data can be accessed after request
at the DZNE site Witten, Germany. Please contact the data management of the
DZNE site Witten (data-management-witten@dzne.de).
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Deutsches Zentrum für Neurodegenerative Erkrankungen (DZNE), site Witten,
Witten, Germany. 2 Deutsches Zentrum für Neurodegenerative Erkrankungen
(DZNE), site Rostock/Greifswald, Greifswald, Germany. 3 Institute for Public
Health and Nursing Research, Health Sciences Bremen, University of Bremen,
Bremen, Germany.
Received: 30 March 2022 Accepted: 18 July 2022

Dreyer et al. BMC Geriatrics

(2022) 22:723

References
1. World Health Organization. Dementia: a public health priority. Geneva:
World Health Organization; 2012.
2. von Kutzleben M, Schmid W, Halek M, Holle B, Bartholomeyczik S.
Community-dwelling persons with dementia: What do they need?
What do they demand? What do they do? a systematic review on the
subjective experiences of persons with dementia. Aging Ment Health.
2012;16(3):378–90. https://doi.org/10.1080/13607863.2011.614594.
3. Nolan M, Keady J, Grant G. Developing a typology of family care:
implications for nurses and other service providers. J Adv Nurs.
1995;21(2):256–65.
4. Theobald H. Home-based care provision within the German welfare
mix. Health Soc Care Community. 2012;20(3):274–82. https://doi.org/10.
1111/j.1365-2524.2012.01057.x.
5. Ceci C, Symonds Brown H, Judge H. Rethinking the assumptions of intervention research concerned with care at home for people with dementia.
Dementia. 2018;0(0):1–17. https://doi.org/10.1177/1471301218790037.
6. Purkis ME, Ceci C. Problematising care burden research Ageing and Society. 2014;35(7):1410–28. https://doi.org/10.1017/S0144686X14000269.
7. Hirschauer S: Un/doing Differences. Die Kontingenz sozialer Zugehörigkeiten [Un/doing Differences. The contingency of social belonging].
Zeitschrift für Soziologie 2014, 43(3):170–191. https://doi.org/10.1515/
zfsoz-2014-0302.
8. Zarit SH, Femia EE. A future for family care and dementia intervention
research? challenges and strategies. Aging Ment Health. 2008;12(1):5–13.
https://doi.org/10.1080/13607860701616317.
9. Schönig W. Typologie und Klassifikation in Sozialer Arbeit und Sozialpolitik [Typology and Classification in Social Work and Social Policy]. BadenBaden: Nomos Verlagsgesellschaft; 2019.
10. von Kutzleben M. Häusliche Versorgung von Menschen mit Demenz
- Rekonstruktion des Versorgungshandelns informeller Versorgungspersonen im Zeitverlauf [Home care of people with dementia - reconstruction of the care actions of informal caregivers in the course of time].
Weinheim: Beltz Juventa; 2018.
11. von Kutzleben M, Köhler K, Dreyer J, Holle B, Roes M. Stabilität von häuslichen Versorgungsarrangements für Menschen mit Demenz Entwicklung
und Konsentierung einer definition von Stabilität durch Expertenfokusgruppen [Stability of home based care arrangements for people with
dementia. Development of a consensus definition of stability using
expert focus groups]. Z Gerontol Geriatr. 2017;50(3):210–218. https://doi.
org/10.1007/s00391-015-0990-0.
12. von Kutzleben M, Reuther S, Dortmann O, Holle B. Care arrangements for
community-dwelling people with dementia in Germany as perceived by
informal carers - a cross-sectional pilot survey in a provincial-rural setting.
Health Soc Care Community. 2016;24(3):283–96. https://doi.org/10.1111/
hsc.12202.
13. Cole L, Samsi K, Manthorpe J. Is there an "optimal time" to move to
a care home for a person with dementia? a systematic review of the
literature Int Psychogeriatr 2018:1–22. https://doi.org/10.1017/s1041
610218000364.
14. Luppa M, Luck T, Brähler E, König HH, Riedel-Heller SG. Prediction of institutionalisation in dementia. A systematic review Dement Geriatr Cogn
Disord. 2008;26(1):65–78. https://doi.org/10.1159/000144027.
15. Köhler K, Dreyer J, Hochgraeber I, von Kutzleben M, Pinkert C, Roes M,
Holle B. Towards a middle-range theory of ‘Stability of home-based
care arrangements for people living with dementia’ (SoCA-Dem): findings from a meta-study on mixed research. BMJ Open 2021, 11(4):1–
16. https://doi.org/10.1136/bmjopen-2020-042515.
16. DemNet-D Consortium: Multizentrische, interdisziplinäre Evaluationsstudie von Demenznetzwerken in Deutschland (DemNet-D). Sachbericht
des Forschungsverbundes [Multicenter, interdisciplinary evaluation study
of dementia networks in Germany (DemNet-D). Report of the research
consortium]. Greifswald; 2016. https://www.bundesgesundheitsminister
ium.de/fileadmin/Dateien/5_Publikationen/Pflege/Berichte/Zukunkftsw
erkstatt_Demenz/A3_1_1a_2_3_Abschlussbericht_DZNE-Greifswald__
Witten_Berlin_IfaS.pdf.
17. Laporte Uribe F, Heinrich S, Wolf-Ostermann K, Schmidt S, Thyrian JR,
Schäfer-Walkmann S, Holle B. Caregiver burden assessed in dementia
care networks in Germany: findings from the DemNet-D study baseline. Aging Ment Health. 2016:1–12. https://doi.org/10.1080/13607863.
2016.1181713.

Page 20 of 21

18. Wolf-Ostermann K, Meyer S, Schmidt A, Schritz A, Holle B, Wübbeler
M, Schäfer-Walkmann S, Gräske J: Nutzer und Nutzerinnen regionaler
Demenznetzwerke in Deutschland. Erste Ergebnisse der Evaluationsstudie DemNet-D [Users of regional dementia care networks in Germany.
First results of the evaluation study DemNet-D]. Z Gerontol Geriatr. 2017;50(1):21–27, https://doi.org/10.1007/s00391-015-1006-9.
19. Le Roux B, Rouanet H. Multiple correspondence analysis, vol.
163. Thousend Oaks: Sage; 2010.
20. Schlomann A, Schacke C, Leipold B, Zank S. Berlin Inventory of Caregiver
Stress—Dementia (BICS-D). The Gerontologist 2020:1–12. https://doi.org/
10.1093/geront/gnz195.
21. Reisberg B. Functional assessment staging (FAST). Psychopharmacol Bull.
1988;24(4):653–9.
22. Logsdon RG, Gibbons LE, McCurry SM, Teri L. Assessing Quality of
Life in Older Adults With Cognitive Impairment. Psychosom Med.
2002;64(3):510–9 0033–3174/02/6403–0510.
23. Bergmann JM, Ströbel AM, Holle B, Palm R. Empirical development of
a typology on residential long-term care units in Germany - results of
an exploratory multivariate data analysis. BMC Health Serv Res 2020:1–
15. https://doi.org/10.1186/s12913-020-05401-4.
24. Bergmann JM: Pflegebedürftigkeit unterscheiden. Explorative statistische Verfahren zur Entwicklung einer Typologie [Distinguishing care needs. Exploratory
statistical methods for developing a typology]. Baden-Baden: Nomos; 2021.
25. Husson F, Josse J. Multiple correspondence analysis. In: Blasius J, Greenacre M, editors. Visualization and verbalization of data. Boca Raton: Taylor &
Francis Group; 2014. p. 165–83.
26. Husson F, Lê S, Pagès J. Exploratory multivariate analysis by example
using R: Chapman and Hall/CRC. 2017.
27. Hautz P, Bleuel F. Die Korrespondenzanalyse zur Auswertung und
Visualisierung inhaltsanalytischer Daten [The correspondence analysis for
the evaluation and visualization of content-analytical data]. In: Petersen
T, Schwender C, editors. Die Entschlüsselung der Bilder Methoden zur
Erforschung visueller Kommunikation Ein Handbuch [The decoding of
images Methods for the study of visual communication A handbook].
Köln: Herbert von Halem Verlag; 2011. p. 197–222.
28. Ward JH Jr. Hierarchical grouping to optimize an objective function
Journal of the American statistical association. 1963;58(301):236–44.
29. Vargha A, Bergman LR, Takács S: Performing cluster analysis within a
person-oriented context: Some methods for evaluating the quality of
cluster solutions. J Pers Oriented Res. 2016;2(1–2):78–86. https://doi.org/
10.17505/jpor.2016.08.
30. Jakobsen JC, Gluud C, Wetterslev J, Winkel P. When and how should
multiple imputation be used for handling missing data in randomised
clinical trials – a practical guide with flowcharts. BMC Med Res Methodol.  2017;17(1):1–10. https://doi.org/10.1186/s12874-017-0442-1.
31. R Core Team: R: A language and environment for statistical computing. R
foundation for statistical computing, Vienna, Austria 2020. https://www.R-
project.org/.
32. Lê S, Josse J, Husson F. FactoMineR: an R package for multivariate analysis. J Stat Softw. 2008;25(1):1–18. https://doi.org/10.18637/jss.v025.i01.
33. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke
JP. Strengthening the reporting of observational studies in epidemiology
(STROBE) statement: guidelines for reporting observational studies. BMJ
2007;335(7624):806–808. https://doi.org/10.1136/bmj.39335.541782.AD.
34. Grant G, Nolan M, Keady J. Supporting families over the life course: mapping temporality. J Intellect Disabil Res. 2003;47(4–5):342–51. https://doi.
org/10.1046/j.1365-2788.2003.00495.x.
35. Zank S, Schacke C. Projekt Längsschnittstudie zur Belastung pflegender
Angehöriger von demenziell Erkrankten (LEANDER). Abschlussbericht
Phase 2: Längsschnittergebnisse der LEANDER Studie [Longitudinal study
of the burden on family caregivers of persons with Dementia (LEANDER) project. Final report phase 2: Longitudinal results of the LEANDER
study]. 2007. https://www.hf.uni-koeln.de/data/gerontologie/File/Leand
er%20II%20-%20vollstaendiger%20Bericht.pdf.
36. Hodgson N, Black B, Johnston D, Lyketsos C, Samus Q. Comparison of
unmet care needs across the dementia trajectory: Findings from the maximizing independence at home study. J Geriatr Palliat Care. 2014;2(2):1–5.
37. Lethin C, Hallberg IR, Karlsson S, Janlöv A-C. Family caregivers experiences of formal care when caring for persons with dementia through
the process of the disease. Scand J Caring Sci. 2016;30(3):526–34. https://
doi.org/10.1111/scs.12275.

Dreyer et al. BMC Geriatrics

(2022) 22:723

38. Leggett AN, Bugajski BC, Gitlin LN, Kales HC. Characterizing dementia
caregiver style in managing care challenges: cognitive and behavioral
components Dementia. 2021:1–17. https://doi.org/10.1177/1471301220
988233.
39. Davis LL, Chestnutt D, Molloy M, Deshefy-Longhi T, Shim B, Gilliss CL.
Adapters, strugglers, and case managers: a typology of spouse caregivers.
Qual Health Res. 2014;24(11):1492–500. https://doi.org/10.1177/10497
32314548879.
40. Watson B, Tatangelo G, McCabe M. Depression and anxiety among partner
and offspring carers of people with Dementia: a systematic review. Gerontologist. 2019;59(5):e597–610. https://doi.org/10.1093/geront/gny049.
41. Rigby T, Ashwill RT, Johnson DK, Galvin JE. Differences in the experience
of caregiving between spouse and adult child caregivers in Dementia
with lewy bodies. Innov Aging. 2019;3(3):1–15. https://doi.org/10.1093/
geroni/igz027.
42. Ceci C, Symonds Brown H, Purkis ME. Seeing the collective: family
arrangements for care at home for older people with dementia. Ageing
Soc. 2018;39(6):1200–18. https://doi.org/10.1017/S0144686X17001477.
43. Tatangelo G, McCabe M, Macleod A, Konis A. I just can’t please them all
and stay sane: adult child caregivers’ experiences of family dynamics in
care-giving for a parent with dementia in Australia. Health Soc Care Community. 2018;26(3):e370–7. https://doi.org/10.1111/hsc.12534.
44. Read ST, Toye C, Wynaden D. The participation of people with dementia in the
planning of their care and support: an integrative literature review. Dementia.
2018;19(3):691–707. https://doi.org/10.1177/1471301218784806.
45. Quinn C, Clare L. McGuinness T, Woods RT: negotiating the balance: the
triadic relationship between spousal caregivers, people with dementia
and admiral nurses. Dementia. 2012;12(5):588–605. https://doi.org/10.
1177/1471301212437780.
46. Kaplan DB, Andersen TC, Lehning AJ, Perry TE. Aging in place vs relocation for older adults with neurocognitive disorder: applications of Wiseman’s behavioral Model. J Gerontol Soc Work. 2015;58(5):521–38. https://
doi.org/10.1080/01634372.2015.1052175.
47. Verbeek H, Meyer G, Challis D, Zabalegui A, Soto ME, Saks K, Leino-Kilpi H,
Karlsson S, Hamers JP. Inter-country exploration of factors associated with
admission to long-term institutional dementia care: evidence from the
RightTimePlaceCare study. J Adv Nurs. 2015;71(6):1338–50. https://doi.
org/10.1111/jan.12663.
48. Ledgerd R, Hoe J, Hoare Z, Devine M, Toot S, Challis D, Orrell M. Identifying the causes, prevention and management of crises in dementia. An
online survey of stakeholders International Journal of Geriatric Psychiatry.
2016;31(6):638–47. https://doi.org/10.1002/gps.4371.
49. Groen-van de Ven L, Smits C, Oldewarris K, Span M, Jukema J, Eefsting J,
Vernooij-Dassen M. Decision trajectories in dementia care networks: decisions and related key events Res Aging. 2017;39(9):1039–1071. https://
doi.org/10.1177/0164027516656741.
50. Franke A, Kramer B, Jann PM, van Holten K, Zentgraf A, Otto U, Bischofberger I. Aktuelle Befunde zu „distance caregiving“. Was wissen
wir und was (noch) nicht? [Current findings on distance caregiving.
What dowe know andwhat do we not (yet) know?]. Z Gerontol Geriatr. 2019;52(6):521–528. https://doi.org/10.1007/s00391-019-01596-2.
51. Blinkert B, Klie T: Gesellschaftlicher Wandel und demographische
Veränderungen als Herausforderungen für die Sicherstellung der
Versorgung von pflegebedürftigen Menschen [Social change and
demographic trends as challenges for ensuring care for people in need
of long-term care]. Sozialer Fortschritt. 2004;53(11/12):319–25.
52. Eichler T, Hoffmann W, Hertel J, Richter S, Wucherer D, Michalowsky B,
Dreier A, Thyrian JR. Living Alone with Dementia: Prevalence, Correlates
and the Utilization of Health and Nursing Care Services. Journal of
Alzheimer’s disease : JAD. 2016;52(2):619–29. https://doi.org/10.3233/
jad-151058.
53. ZEIT ONLINE. 24-Stunden-Pflege. Sozialverbände halten Rund-um-dieUhr-Pflege für kaum noch bezahlbar [24-hour care. Social welfare associations consider round-the-clock care to be virtually unaffordable]. Zeit
Online; 2021. https://www.zeit.de/politik/deutschland/2021-06/24-stund
en-pflege-sozialverbaende-steigende-kosten#:~:text=Das%20Bundesar
beitsgericht%20hatte%20am%20Donnerstag,f%C3%BCr%2024%20Stu
nden%20t%C3%A4glich%20haben.
54. Downs M. Dementia in a socio-cultural context: an idea whose time has
come. Ageing Soc. 2000;20(3):369–75. https://doi.org/10.1017/S0144
686X99007758.

Page 21 of 21

55. Cascella Carbó GF, García-Orellán R. Burden and Gender inequalities around Informal Care Investigación y Educación en Enfermería. 2020;38(1):1–14. https://doi.org/10.17533/udea.iee.v38n1e10.
56. Lloyd J, Patterson T, Muers J. The positive aspects of caregiving in
dementia: a critical review of the qualitative literature. Dementia.
2016;15(6):1534–61. https://doi.org/10.1177/1471301214564792.
57. Quinn C. Clare L, Woods RT: Balancing needs: the role of motivations,
meanings and relationship dynamics in the experience of informal caregivers of people with dementia. Dementia. 2015;14(2):220–37. https://
doi.org/10.1177/1471301213495863.
58. Afram B, Stephan A, Verbeek H, Bleijlevens MHC, Suhonen R, Sutcliffe C,
Raamat K, Cabrera E, Soto ME, Hallberg IR et al. Reasons for institutionalization of people with Dementia: informal caregiver reports from 8
European countries. J Am Med Dir Assoc. 2014;15(2):108–116. https://doi.
org/10.1016/j.jamda.2013.09.012.
59. Wiegelmann H, Wolf-Ostermann K, Brannath W, Arzideh F, Dreyer J, Thyrian R, Schirra-Weirich L, Verhaert L. Sociodemographic aspects and health
care-related outcomes: a latent class analysis of informal dementia care
dyads. BMC Health Serv Res. 2021;21(1):1–15. https://doi.org/10.1186/
s12913-021-06708-6.
60. Arbel I, Bingham KS, Dawson DR. A scoping review of literature on sex
and gender differences among Dementia spousal caregivers. Gerontologist. 2019;59(6):e802–15. https://doi.org/10.1093/geront/gny177.
61. Janssen EPCJ, de Vugt M, Köhler S, Wolfs C, Kerpershoek L, Handels RLH,
Orrell M, Woods B, Jelley H, Stephan A et al. Caregiver profiles in dementia
related to quality of life, depression and perseverance time in the
European Actifcare study: the importance of social health. Aging Ment
Health. 2017;21(1):49–57. https://doi.org/10.1080/13607863.2016.12557
16.
62. Frewer-Graumann S. „Es ändert sich alles“ – der Alltag mit Demenz aus
der Perspektive der Angehörigen [“Everything changes”—Everyday
Life with dementia from the caregivers’ perspective]. Z Gerontol Geriatr.
2020;53(1):3–9. https://doi.org/10.1007/s00391-019-01643-y.
63. Matzke D. Bayesian explorations in mathematical psychology. Enschede:
University of Amsterdam; 2014.
64. Schneekloth U, Wahl HW. Möglichkeiten und Grenzen selbständiger
Lebensführung in privaten Haushalten (MUG III). Repräsentativbefunde
und Vertiefungsstudien zu häuslichen Pflegearrangements, Demenz und
professionellen Versorgungsangeboten. Integrierter Abschlussbericht
[Possibilities and limits of independent living in private households (MUG
III). Representative findings and in-depth studies on home care arrangements, dementia, and professional care services. Integrated final report].
München; 2005. https://d-nb.info/977682005/34.
65. Wiegelmann H, Speller S, Verhaert L-M, Schirra-Weirich L, Wolf-Ostermann
K: Psychosocial interventions to support the mental health of informal
caregivers of persons living with dementia – a systematic literature
review BMC Geriatrics 2021, 21(1):1–17. https://doi.org/10.1186/
s12877-021-02020-4.
66. Zwingmann I, Michalowsky B, Esser A, Kaczynski A, Monsees J, Keller
A, Hertel J, Wucherer D, Thyrian JR, Eichler T, et al. Identifying unmet
needs of family Dementia caregivers: results of the baseline assessment
of a cluster-randomized controlled intervention trial J Alzheimers Dis.
2019;67(2):527–39. https://doi.org/10.3233/jad-180244.
67. Berwig M, Heinrich S, Spahlholz J, Hallensleben N, Brahler E, Gertz HJ.
Individualized support for informal caregivers of people with dementia - effectiveness of the German adaptation of REACH II. BMC Geriatr.
2017;17(1):1–13. https://doi.org/10.1186/s12877-017-0678-y.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

