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Abstract 

Background  The identification of dyadic subgroups of individuals living with dementia and their informal caregivers 
can help to design effective tailored support. In a previous German study, we identified six dementia dyad subgroups 
by applying Latent Class Analysis (LCA). Results showed sociodemographic heterogeneity as well as differences in 
health care outcomes (i.e., quality of life, health status, caregiver burden) between subgroups. The objective of this 
study is to determine if the dyad subgroups from the previous analysis can be replicated in a similar but distinct 
Dutch sample.

Methods  A LCA 3-step procedure was applied to baseline data from the COMPAS study, a prospective cohort study. 
LCA is a statistical approach used to identify heterogeneous subgroups within populations based on their pattern of 
answers on a set of categorical variables. Data comprises 509 community-living individuals with predominantly mild 
to moderate dementia and their informal caregivers. A narrative analysis was used to compare latent class structures 
of the original versus the replication study.

Results  Six distinct dementia dyad subgroups were identified: A subgroup of “adult–child-parent relation with 
younger informal caregiver” (31.8%), a “couple with female informal caregiver of older age” group (23.1%), an “adult–
child-parent relation with middle-aged informal caregiver” group (14.2%), a “couple with middle-aged female informal 
caregiver” group (12.4%), a “couple with older male informal caregiver” group (11.2%) and a “couple with middle-aged 
male informal caregiver” group (7.4%). Quality of life of individuals with dementia was rated better in couples than 
in adult–child-relationships. Worst health for caregivers was reported by subgroups with female informal caregivers 
living together with male individuals with dementia in couple relationships. A subgroup with older female informal 
caregivers in couple relationships report the most severe burden on physical and mental health. In both studies, a 
model with six subgroups fitted the data best. Although substantive similarities between the subgroups of both stud‑
ies appeared, considerable differences are also evident.

Conclusion  This replication study confirmed the existence of informal dementia dyad subgroups. The observed 
differences between the subgroups provide useful contributions for a more tailored health care services for informal 
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caregivers and individuals living with dementia. Furthermore, it underlines the relevance of dyadic perspectives. To 
facilitate replication studies and increase the validity of evidence, a standardization of collected data across studies 
would be beneficial.

Keywords  Dementia, Informal care, Dementia dyads, Psychosocial health, Health care service use, Quality of life, 
Caregiver burden, Latent class analysis, Replication study

Background
Dementia is a global public health and social care chal-
lenge affecting various societal levels ranging from indi-
viduals, families, communities to governments [1, 2]. 
Dementia is characterized with deterioration in memory, 
thinking, behavior and the ability to perform everyday 
activities [3]. Looking back at the past 30 years, there has 
been a global increase in the total numbers of individu-
als living with dementia. This is mainly driven by increas-
ing life expectancy and an accompanying increase in 
the number of elderly people over 80 years of age when 
dementia is most prevalent [4]. It is expected that the 
total number of individuals living with dementia will con-
tinue to increase globally up to 152.8 million in 2050 [5].

This continued increase in the absolute numbers of 
cases means that the number of professional caregivers 
and especially informal caregivers that will be needed 
to support growing numbers of individuals living with 
dementia will also increase simultaneously [6]. Many 
studies indicated that informal caregivers of individu-
als living with dementia have an increased risk of physi-
cal and psychosocial health problems resulting from 
the multiplicity of care tasks they fulfil. As a further 
consequence, they may face social and economic disad-
vantages, which could impact the care quality and the sit-
uation of the care recipient [7–10]. This is not to negate 
the fact that providing informal care is also accompanied 
by positive experiences like satisfaction, rewards, enjoy-
ment, or personal growth [11, 12]. However, the large 
number of studies on unmet needs of informal caregivers 
of individuals living with dementia shows that, despite 
the variety of existing care services, there is still a great 
need for improved and targeted support structures [13]. 
This needs-based tailored support is important since oth-
erwise not only informal caregiver’s quality of life (QoL) 
is affected but also crises (i.e., unwanted institutionaliza-
tion) may develop among individuals with dementia and 
informal caregivers [14]. Since individuals living with 
dementia and their informal caregivers are not a homog-
enous group but have distinct individual needs, tailoring 
health care services to the needs of specific dyadic target 
groups could help make support more efficient. This is 
also indicated by previous research [15].

Several studies in psychosocial care and dementia 
research have used latent class approaches to address 

issues of informal caregiving [16–21]. Beeber et  al. [16] 
as well as Janssen et al. [17] examined patterns of health 
and social care service use. Their studies emphasize the 
relevance of specific characteristics (i.e., diagnosis of mild 
cognitive impairment (MCI) or dementia, impairment in 
activities of daily living, age of care recipient and living 
situation) of subgroups for the planning of tailored sup-
port strategies. Janssen et al. [18] identified five dementia 
caregiver profile types with significant differences regard-
ing the psychosocial outcome’s quality of life, depressive 
symptoms and perseverance time. Pristavec [19] applied 
LCA to a U.S. data set and identified five different infor-
mal caregiving experiences classes with distinct benefit 
and burden levels associated with medical, caregiving 
and sociodemographic aspects. Yuan and colleagues [20] 
discovered three classes of informal caregivers of indi-
viduals living with dementia, with different coping pat-
terns and its impact on caregivers. The classes differed 
regarding i.e., caregivers’ personal characteristics and 
caregiving stressors (behavior of individuals with demen-
tia, caregiving burden). The study by Jutkowitz et al. [21] 
focuses on profiles of dementia caregiving arrangements 
and revealed three distinct classes of caregiving networks 
with. Depending on the class, different actors play the 
dominant network role (i.e., children, paid care, spouse), 
something to be considered when addressing the caregiv-
ing networks with support services.

Hence, there are several LCA studies in the field of 
psychosocial dementia and care research, which gives an 
illustration of the wide range of possible applications for 
LCA. However, to the best of our knowledge, LCA that 
explore different dementia care dyad profiles based on 
socio-economic aspects are not available, except for the 
original study to be replicated here. Therefore, this study 
is of relevance because it replicates a previous study 
approach as closely as possible with a new study sam-
ple and thus provides further verification of the initial 
findings.

In this previous study [22] a LCA was performed on 
baseline data of a German sample comprising 551 indi-
viduals living with dementia and their informal caregiv-
ers. Six distinctive dementia care dyad subgroups were 
found and were labelled as, (1) “adult child parent rela-
tionship with younger informal caregiver”, (2) “adult child 
parent relationship with middle-aged informal caregiver”, 
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(3) “nonfamily relationship with younger informal car-
egiver”, (4) “couple with male informal caregiver of older 
age”, (5) “couple with female informal caregiver of older 
age”, (6) “couple with younger informal caregiver”. These 
six subgroups furthermore showed to differ significantly 
about individual, relational and social aspects. Results 
highlighted the need to approach dyad subgroups specifi-
cally in terms of promoting health, easing of burden and 
improvement of quality of life, i.e., through tailored coun-
selling, promotion of existing services and development 
of target group-specific support services.

This replication study is based on a secondary analy-
sis of Dutch data. In the Netherlands 290.000 individu-
als are living with dementia, of which approx. 79% live 
in the community, a situation that is often wanted and 
chosen by the individuals and relatives themselves but 
is also politically preferred and supported accordingly 
[23, 24]. These ratios are quite similar in Germany, with 
a slightly higher overall dementia incidence. In relation 
to the population size, the overall economic costs associ-
ated with dementia care in the Netherlands are immense, 
largely driven by the high utilization of formal care [25, 
26]. The estimated number of informal caregivers of 
individuals with dementia in the Netherlands is approxi-
mately 350.000. For Germany, it can be assumed that 
there are approximately 1.7 million informal dementia 
caregivers over the age of 40, based on own calculations 
using data from the German Aging Survey. The overall 
sociodemographic characteristics of the Dutch dementia 
caregiver population are similar to those of other West-
ern European countries, including Germany, with an 
average age of 65 years and a share of female caregivers 
of 68%. Table 1 shows key information on the population 
under study in comparison between the Netherlands and 
Germany.

Research questions and aims
This study addresses the following three research ques-
tions: Which latent classes of informal dementia care 
dyads can be identified in the Dutch COMPAS dataset 

using the same methodological and statistical approach 
of the original German study? What are the similarities 
and differences regarding health care related outcomes 
(i.e., quality of life, burden of care, unmet needs) between 
the Dutch latent classes? What are the similarities and 
differences when comparing the latent classes of the Ger-
man original study and the present Dutch replication 
study?

Derived from these research questions, the study pur-
sues the overarching aim to determine whether the latent 
class structure of community-dwelling informal demen-
tia care dyads, characterized in a previous German data 
set, replicates in a structurally similar but distinct Dutch 
sample of individuals living with dementia and their 
informal caregivers. The analysis has the following three 
specific aims:

a) identification of latent classes in the Dutch COM-
PAS dataset using the methodological and statistical 
approach of the original German study [22],
b) analysis of correlations with distal outcomes (i.e., 
quality of life, burden of care, unmet needs) in COM-
PAS data set using the LCA 3-step approach,
c) comparison of results of the current study and the 
previous study.

The results will show whether findings are likely to be 
generalizable, especially since the sample in this study is 
drawn from a different population. This might build up 
evidence (greater external validity), on which to base bet-
ter tailored health care support services for community-
dwelling dementia care dyads [31].

Methods
Study design
The present study is designed as a replication of a previ-
ous LCA, which was carried out with baseline data of the 
German DemNet-D study [22]. Replication studies strive 
to duplicate a certain research approach in a second 
investigation. Replication studies can help to get a better 

Table 1  The Netherlands and Germany: Comparison of data on dementia population and informal caregivers

Netherlands Germany

Individuals with dementia (total number estimated) 290.000 [23] 1.6 m [27]

Individuals with dementia per 1000 population (own calculations) 16.1 20.2

Individuals with dementia living (and cared for) at home 79% [23] 75% [28]

Informal caregivers of individuals with dementia 350.000 [23] 1.7 m [29]

Mean age informal caregiver of individuals with dementia 65.0 [30] 60.5 [27]

Female informal caregivers of individuals with dementia 68% [30] 75% [27]

Dementia costs per year (2015) 6.6bn [26] 18bn [28]
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picture of the generalizability of initial results, especially 
when results are based on a different population sample. 
Overall, studies of this type contribute to building up evi-
dence, on which improved health care supply structures 
can then be designed and implemented [31, 32]. Since 
there are no specific standards for replication studies, we 
followed the STROBE (Strengthening the Reporting of 
Observational Studies in Epidemiology) guidelines [33] 
(Additional file 1).

Setting and participants
The original study to which we refer in this replication 
approach is the DemNet-D study. This is a multidimen-
sional and multidisciplinary longitudinal evaluation 
study (2012–2015), which investigated the care and living 
situation of community-dwelling individuals living with 
dementia and their informal caregivers as service users 
of thirteen regional dementia networks (DCN) in differ-
ent regions of Germany. The DemNet-D LCA included 
baseline data from 551 individuals with dementia and 
their 551 informal caregivers. Individuals with demen-
tia could take part if they lived at home and had demen-
tia (formally diagnosed by a medical professional or as 
reported by the informal caregiver). In addition, they had 
to have an informal caregiver and be registered as ser-
vice users in one of the 13 dementia care networks that 
were practice partners in the DemNet-D study. Informal 
caregivers were eligible if they were primary caregiv-
ers of an individual with dementia and if they were able 
to provide detailed information on the individual with 
dementia. Furthermore, they had to live preferably in the 
same household with the individual with dementia. The 
original study design and the population included have 
already been published more detailed in several publica-
tions [34, 35].

For the present study, we set the goal to replicate the 
methodical and statistical approach of the DemNet-D 
LCA with a different study sample from a different coun-
try. We used the structurally and thematically similar 
Dutch COMPAS dataset, a mixed-method prospective, 
observational and controlled cohort study conducted in 
the Netherlands. The main aim of the COMPAS study 
was to evaluate the effects of two case management 
models compared to care in regions where patients had 
no access to case management [24]. Dementia dyads 
were recruited from both urban and rural regions. Indi-
viduals living with dementia were eligible for this study 
if they lived at home, had a formal diagnosis of dementia, 
were not terminally ill, were not anticipated to be admit-
ted to a long-term care facility within six months, and 
had an informal caregiver. The informal caregivers were 
eligible if they were primarily responsible for looking 
after the person with dementia, had sufficient language 

proficiency, and were not severely ill. Detailed descrip-
tions of the methodological approach have already been 
published earlier in several studies [36–38]. For this 
study, we used cross-sectional baseline data (n = 509), 
including both individuals with and without case man-
agement service. The original COMPAS data set includes 
521 dyads. Twelve dyads were removed because data was 
missing on at least half of the indicator variables used for 
identifying the classes. As much as possible, we matched 
the measures used in the COMPAS study with measures 
used in the original study [27]. A direct comparison of 
all indicator variables used in both studies can be taken 
from supplementary table 1 (Additional file 2).

Indicator variables
In LCA, indicator variables are dependent variables used 
to determine the latent classes [39]. For this current 
study, we tried to model all indicators as closely as pos-
sible to the original indicators or included proxy indica-
tors. The coding details of all indicator variables can be 
taken from supplementary table  1 (Additional file  2). 
Indicators related to the individuals with dementia, the 
informal caregiver, the dyad level and the region level are 
detailed below.

Indicators for individuals living with dementia
Sociodemographic indicators include age, sex, and edu-
cation of the person with dementia. Activities of daily 
living using the modified Katz-15 ADL index [40] were 
dichotomized into higher functioning and less depend-
ent (0–4) versus lower functioning and more depend-
ent (5–15). The presence of dementia-related behavioral 
symptoms was determined with presence or absence of 
“agitation”, “aggression”, and “inappropriateness” using 
the Neuropsychiatric Inventory (NPI) [41]. These three 
items were selected because they were found to make sig-
nificant contributions to the latent class structure iden-
tified in the original study using the Cohen-Mansfield 
Agitation Inventory (CMAI) [42]. Cognitive impairment 
was measured with the Mini Mental Status Examina-
tion (MMSE) [43], ranging between 0–30. For the LCA, 
we dichotomized the MMSE into no to mild cognitive 
impairment (30–21) and moderate to severe cognitive 
impairment (20–0) [44].

Indicators for informal caregivers
The sociodemographic data we included for the infor-
mal caregivers were age, sex, and whether they are in 
paid employment. The amount of weekly care and sup-
port given was assessed using summed values from three 
self-composed and piloted single items from which a 
graded classification of low (0–14  h/week), moderate-
high (15–56 h/week) and very high (57 h and more/week) 
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was created [45]. To estimate the duration of care (in 
months), we included a proxy question for the informal 
caregivers about when the dementia symptoms started. 
This indicator has been coded as a binary variable, using 
the mean value of 50 months as the cut-off point (up to 
50 months/more than 50 months).

Indicators used at the dyadic level
At the dyadic level, four indicators were included. First, 
we accounted for the informal care relationship and dif-
ferentiated between couple, adult–child and other/non-
kinship relationships. Second, information on whether 
the person with dementia and the informal caregiver live 
together and third, whether other (informal) support is 
involved in the dementia care arrangement was included. 
To account for the socio-economic situation of the dyad 
we used the education of the person living with dementia 
(graduation) as a proxy measure, which we have classified 
into low, medium, and high education.

Indicators used at the regional level
For the consideration of structural social inequalities, we 
included a measure on the regional socio-economic sta-
tus (RSES) at postal code level and formed three groups 
(lower RSES, middle RSES, upper RSES) based on terciles 
[46].

Distal outcomes
In LCA, distal outcomes can be introduced to investigate 
the effect of membership in latent classes on an external 
variable of interest. All distal outcomes described below 
were rated by the informal caregivers at baseline, and 
detailed information can be taken from supplementary 
table 2 (Additional file 2).

Health care service use
The utilization of professional health care services was 
assessed by using several single items from the COMPAS 
questionnaires (37, 38) These were grouped into the cat-
egories of medical, therapeutic, and nursing services. In 
each case, it was assessed whether services in this domain 
have been used or not. To determine the use of resources 
used by participants to gather information on health 
care issues also single items from the COMPAS study 
were used. Again, we grouped individual questions into 
three major domains, medical, nursing and civil society 
resources. In each case, it was assessed whether informa-
tion in those domains have been used or not. As in the 
original study, we did not include case management itself 
as a direct health care service in the analyses, given its 
predominant coordinating role in the provision of health 
care services.

Quality of life for individuals living with dementia
To determine the quality of life of the individuals living 
with dementia, the Quality of Life-Alzheimer’s Disease 
(QoL-AD) instrument was used as a proxy measure. 
The total score of the QoL-AD ranges between 13–52. A 
higher value indicates a better QoL [47].

Mental health and caregiver burden for informal caregivers
The mental health of informal caregivers was assessed 
using the 12-Item Short-Form Health Survey (GHQ-12). 
This tool consists of twelve statements that respondents 
can rate on a four-point Likert-type scale (0 = Not at all; 
3 = More than usual). The score was used to generate a 
total score between 0–36, where higher scores indicate 
worse health [48]. Furthermore, the CarerQoL instru-
ment was included, which aims to measure care-related 
quality of life in informal caregivers. For this study, the 
7-item scale that evaluates relevant care burden dimen-
sions was used and items (scoring: 0 = no, 1 = some, 2 = a 
lot) were analyzed separately [49].

Unmet needs for home‑based care arrangement
The CANE (Camberwell Assessment of Need for the 
Elderly) was applied as a proxy measure to assess the sta-
bility of home-based care arrangements for the person 
with dementia [50]. The tool can be used to determine 
the number of unmet needs on a scale ranging between 
0–26.

Statistical analysis
The statistical package Latent Gold 6.0 was used for 
all analyses [51]. To identify meaningful subgroups of 
dementia care dyads as well as their effects on health-
care-related outcomes, a bias-adjusted Step-3 LCA 
model with distal outcomes was applied. All methodo-
logical and statistical procedures were applied as in the 
original study [22].

LCA is a person-centered and probabilistic statistical 
approach for categorical data. It belongs to the group of 
finite mixture models (FMM) which assume that there 
are two or more distinct groups hidden in a heteroge-
neous population [52]. Individual membership to these 
groups is based on response patterns to a set of observ-
able items, or indicator variables. On the one hand, 
members of one group have maximally similar response 
patterns (class homogeneity) but on the other hand, 
those patterns differ maximally compared to members of 
other groups (class separation) [53, 54].

The 3-Step approach was used because the interest of 
the current study was not only to identify different types 
of dementia care dyads, but also in relating the member-
ship of these types to distal outcomes (healthcare-related 
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outcomes) of interest [55]. The 3-Step approach includes 
the following stages:

1.	 Step: In a first step, a best-fit latent class model is 
established for a set of indicator variables.

2.	 Step: The second step comprises the probabilistic 
assignment of single cases to the latent classes.

3.	 Step: The third step uses the probabilistic scores and 
examines the association between latent class mem-
bership and the distal outcomes chosen. To prevent 
bias, the associations are corrected for the classifica-
tion error [55].

Subsequently, the results of both studies were com-
pared in a narrative way. This allows a specific assessment 
of similarities and differences between the two LCA.

Procedure of latent class analysis
In a first step, we estimated the number of classes, class 
sizes and class structure. A hierarchical list (see Table 2) 
of indicator variables formed the basis for this. The hier-
archy was developed based on previous research findings 
[56] as well as the study aims set. Variables were added 
gradually to the model calculations. The first indicator 
variables (level 1) were used to determine the optimized 
number of classes and hereby the main characteristics 
of the classes. This number of classes (n = 6) was set 
despite adding further indicator variables of levels 2–4. 

Following this procedure, the optimized 6-class model 
based on primary indicators remained, and further indi-
cators only influenced the class characteristics (probabili-
ties) if they were significant. To reduce the probability 
of local optima, we used the integrated option in Latent 
Gold software and repeated the algorithm with different 
starting points chosen at random.

The inclusion of lower ranking variables (level 2–4) was 
made after all higher-ranking variables had been tested. 
A first LCA was conducted using the six variables of level 
1: sex and age of informal caregivers, sex and age of per-
son with dementia, informal care relationship and the liv-
ing situation of the dyad. Different model solutions were 
evaluated using the Bayesian information criterion (BIC), 
the entropy score as well as interpretation by the authors 
involved. To test whether the influence of individual indi-
cator variables on the model is significant, we used the 
Wald-Test and the Likelihood Ratio Test (LRT). Both 
tests were applied to assess if the regression coefficients 
within all classes are equal to zero (null hypothesis), 
and whether the model with six indicator variables rep-
resents a significant improvement compared to models 
with fewer variables (null hypothesis test). The variables 
of level 2–4 were added one by one to the model after-
ward. If a variable did not significantly improve the fit 
of the overall latent class model, it was excluded. Finally, 
BIC and entropy were examined to test if the final model 
with six classes and all variables sufficiently represented 
the data. The Expectation–Maximization (EM) algorithm 
was applied for the maximum likelihood (ML) estima-
tion of the model. The EM algorithm uses no imputation 
algorithm for missing values. The only assumption is that 
missing data is missing at random (MAR). We used all 
observed attributes for each individual case.

Results
Sample characteristics
A total of 509 community-dwelling informal dementia 
care dyads were included in this study. The sociodemo-
graphic and clinical details of this population are sum-
marized and compared with sample characteristics of 
the original German LCA in supplementary table  3 
(Additional file 2). In the current study, individuals living 
with dementia were on average 79.7  years old (SD: 7.9) 
of which more than half were female (55%). The major-
ity (54.6%) of individuals with dementia had a mid-level 
education (secondary school), about every fifth (21.8%) 
had a lower educational level (6 or fewer classes) and an 
only slightly smaller group (18.3%) a high-level educa-
tion (minimum higher secondary education). Despite the 
formal dementia diagnosis, which was a requirement for 
participation in the study, 42.2% of the individuals with 
dementia showed no or only mild cognitive impairments 

Table 2  Hierarchy of indicator variables for replication LCA with 
COMPAS data

Level Indicator variable

1

Age of informal caregivers

Age of individuals living with dementia

Informal care relationship

Sex of informal caregivers

Sex of individuals living with dementia

Living situation of dyad

2

Further informal support

Paid work of informal caregivers

Education of individuals living with dementia

Time informal caregivers spent for care and support

Start of dementia symptoms

3

Activities of daily living (Katz ADL-15)

Neuropsychiatric Inventory (NPI) – 3 Items

Mini Mental Status Examination (MMSE)

4

Regional socio-economic status (RSES)
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according to the administered MMSE. However, it is 
known that individuals with a dementia diagnosis may 
perform proportionately well on the MMSE than a diag-
nosis may suggest [57]. 28.3% showed moderate or severe 
cognitive deficits. For 29.5% there was no data on MMSE 
testing available, as one of the participating case man-
agement organizations asked not to burden their clients 
additionally with the MMSE. Based on the KATZ ADL-
15 scale, almost three-quarters (73.1%) of the individu-
als with dementia reported limitations in five or more 
domains. Scoring on the NPI showed that inappropri-
ate behavior was present in 31.4%, aggressive behavior 
in 40.1% and agitated behavior in 41.7% of the individu-
als living with dementia. Quality of life (QoL-AD) of the 
individuals living with dementia, as reported by informal 
caregivers, showed a mean of 30.3 (SD: 5.8).

The mean age for informal caregiver was 64.5 (SD:12.5) 
and two-third were female (66.6%). In addition to their 
care responsibilities, 38.9% were also in paid work. The 
time spent on care and support varies considerably. 
Almost half of the informal caregivers (48.9%) have spent 
between 0–14 h per week (h/week), 27.5% spent a mod-
erate to high amount (15–56 h/week), and 6.9% reported 
a very high amount (57–168 h/week). Most dyads were in 
couple (51.9%) or adult–child relationships (40.3%) and 
most dyads lived together (54%). About 45% reported 
that other persons from their social environment were 
involved in the provision of care and support. The dis-
tribution for the most relevant of the class-forming 
indicators (R2 close to 50% and above) are comparable 
for informal caregiver’s age, the age of individuals with 
dementia, informal care relationship, sex of individuals 
with dementia and paid work of informal caregivers. The 
latter if full-time and part-time work are combined in 
the original study. Relevant differences exist between the 
indicators sex of informal caregivers (33.4% male caregiv-
ers in this study compared to 25% in the original study) 
and living situation (61.2% living together in this study 
compared to 54% in the original study).

Fit statistics
Models with different numbers of classes (1–9) were 
compared and, consistent with the original study, a 
6-class solution fitted the data best (for comparison 

see supplementary table  4 and supplementary table  5, 
additional file 2). In both LCA, the decision for the best 
model was based on fit indicators (BIC, LRT, Entropy) 
and on meaningful interpretability. Like the original 
study, the replication study shows a 3-class model with 
good fit statistics as well, especially regarding model 
improvement. Strong statistical improvement can be 
observed comparing the 2-class and the 3-class solu-
tion and only slight improvements in comparison of the 
models with 4, 5 or 6 classes (see Table 3). In the case of 
the 3-class solution, one could be inclined to think that 
adding another class doesn’t give much better modeling 
of the data. Nevertheless, fit statistics prefer the 6-class 
solution over the 3-class solution. Furthermore, the 
3-class model might be a too simple typology, as it can-
not reveal significant differences between the demen-
tia care dyads. Neither regarding the age of individuals 
living with dementia and informal caregivers nor the 
importance of the occupational situation of the infor-
mal caregivers.

Indicator variables
In total, 17 indicators were included. Of these 17, 
twelve indicators contributed significantly (p < 0.05) to 
the best-fitting 6-class model. Table 4 shows all indica-
tor variables included in the replication analysis. Com-
pared to the original LCA, fewer indicators contributed 
significantly to the final model solution with six classes. 
Whereas in the original study 15 out of 16 indicators 
were significant, in this study there were only twelve 
out of 17 indicators significant with the variables start 
of dementia symptoms, ADL (Katz-15), NPI agitated, 
MMSE and RSES not significant (n.s., gray background 
in table 9). We used the indicators whose variance was 
sufficiently explained by the best-fitting model (R2 ≥ 0.3, 
bold in Table 4) to match the approach of the original 
LCA.

A crucial step in evaluating the results of a LCA is to 
label and describe the statistically determined different 
classes in a concise heuristic way using key indicators 
of the LC model. For this, the most important class-
forming indicators were used. Classification is based on 
the most likely class membership for each case.

Table 3  Replication LCA: Model fit evaluation information for k-class model

1-Class 2-Class 3-Class 4-Class 5-Class 6-Class 7-Class

Log-Lik (LL) -3103,14 -2594,37 -2425,64 -2394,04 -2359,69 -2320,66 -2304,10

BIC (LL) 6293,53 5325,86 5038,26 5024,91 5006,07 4977,87 4994,61

Entropy Score 1.00 0.9848 0.9878 0.9414 0.8710 0.8716 0.8741

LRT -  < 0.001  < 0.001  < 0.001  < 0.001  < 0.001  < 0.001
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Dementia care dyad classes identified
As in the German sample, the best fitting model of the 
Dutch sample included six informal dementia care dyad 
classes (see Fig.  1). Some classes’ key characteristics 
which also emerged in the original study appear again in 
this replication study. However, some features could not 
be replicated due to sample specifics and difficulties in 
harmonizing the data used. The classes and class build-
ing characteristics of both studies can also be taken from 
supplementary table 6 and table 7 (Additional file 2).

Class 1 (class size: 31.8%), labelled as “adult–child-par-
ent relationship with younger informal caregiver” is char-
acterized by intergenerational child-parent relationships. 
In both studies, we find the youngest group of informal 
caregivers in this class (mean: approx. 51  years in both 

studies). The individuals with dementia of this class have 
a mean age of 81.1 years. Other similarities are that dyads 
typically do not live together, and that the informal car-
egivers have a paid job. Nevertheless, there are also dif-
ferences. For instance, in the Dutch sample this group 
shows a larger proportion of male informal caregivers, 
although female informal caregivers are still dominant. 
Furthermore, this class is the most prevalent in the Dutch 
sample, in contrast to the German study (22.9%) where it 
is the second-largest class.

Class 2 (class size: 23.1%) is composed of older female 
informal caregivers (mean: 75.9 years) being in an intra-
generational couple relationship with male individuals 
with dementia (mean: 80.5 years). Individuals are slightly 
older than in the original LCA (individuals with dementia 

Table 4  Indicator variables used for replication LCA with Wald, p-value and R2

Indicator variable Wald p-value R2

Age individuals living with dementia 104,6434 5,50E-21 0.526
Age informal caregivers 90,087 6,40E-18 0.811
Informal care relationship 46,8625 1,00E-06 0.812
Sex individuals living with dementia 50,6266 1,00E-09 0.665
Sex informal caregivers 26,5948 6,80E-05 0.535
Living situation 173,0228 1,70E-35 0.758
Further informal support 71,4631 5,10E-14 0.160

Paid work informal caregivers 123,2068 6,60E-25 0.490
Education individuals living with dementia 34,0844 2,30E-06 0.079

Time informal caregiver spend for care and support 51,7255 6,10E-10 0.145

NPI aggression 14,5619 0,012 0.031

NPI inappropriate 20,6745 0,00,093 0.053

Start of dementia symptoms 7,4936 0,19 (n.s.) 0.021

ADL (Katz-15) 5,675 0,34 (n.s.) 0.020

NPI agitated 5,0602 0,41 (n.s.) 0.010

MMSE 2,9842 0,7 (n.s.) 0.008

Regional Socio-economic status (RSES) 4,6637 0,46 (n.s.) 0.013

Fig. 1  Six dyad classes identified via replication LCA (class size in parentheses)
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and informal caregiver, approx. 2  years). The dyads live 
together, and informal caregivers are characteristically 
retired. This pattern is very close to that of Class 5 in 
the original study, so it was labelled “couple with female 
informal caregiver of older age” accordingly. As for the 
prevalence, this type is slightly less prominent in the cur-
rent study (largest class with 31.4%) compared to the 
original study.

Class 3 (class size: 14.2%) has less clear overlap with any 
class from the original study. In a comparative general 
assessment of the six classes, the informal caregivers of 
this type are middle-aged (mean: 62.2 years) and the indi-
viduals with dementia are the oldest (mean: 88.7 years). 
The age difference indicates the intergenerational rela-
tionship constellation of informal caregivers as adult–
child and individuals with dementia as parents, both 
predominantly female. The age and relationship structure 
plus the tendencies in the gender constellation point to 
similarities with Class 3 of the original study, accordingly 
we titled this class “adult–child-parent relationship with 
middle-aged informal caregiver”. The classes have a quite 
similar size. In the Dutch sample, this class includes more 
men as informal caregiver (28.5%), probably due to the 
overall larger proportion of male informal care (33.4%). 
Furthermore, fewer dyads are living together in this class 
(7%) compared to Class 3 in the German sample.

Class 4 (class size: 11.2%) is characterized by dyads 
in couple relationships with male informal caregivers 
and female individuals living with dementia. Informal 
caregivers (80.5  years) and individuals with dementia 
(80.1 years) are both at a very old age. Since this class is 
similar to class 4 of the original LCA, we labelled it “cou-
ple with male informal caregiver of older age”. The domi-
nant form of housing is that of the shared household, and 
the majority of informal caregivers are retired (98%).

Class 5 (class size: 12.4%) also consists of dementia 
care dyads in couple relationships. The prominent dif-
ferences between this class and class 4 are that infor-
mal caregivers are of female sex and both, individuals 

with dementia (-10.9  years) and informal caregivers 
(-17.6  years) are far younger. Because of these differ-
ences, we named this dyad type “couple with middle-
aged female informal caregiver”. As in class 2 and 
class 4, the dyads are living together. A similar group 
with these characteristics and the dyadic age structure 
(slightly less than one third of the informal caregivers 
have a paid work) was not detected in the original LCA.

Class 6 (class size: 7.4%) is the cluster with the young-
est individuals with dementia (68.2  years). The dyads 
are living together in couple relationships, and it is 
the second class in the Dutch sample with male infor-
mal caregivers. This class was labelled as “couple with 
middle-aged informal caregiver”. Even though it is a 
class with quite young individuals living with demen-
tia, it’s not a class of young couples like class 6 from the 
original study. As in class 5 of the current LCA, there 
is a similarly large proportion of working informal 
caregivers.

Correlation of classes with health care outcomes (distal 
outcomes)
After the identification of the best fitting LCA model, 
the associations between the six classes and several 
outcome measures were examined.

Use of information sources
Regarding the use of medical services (i.e., general 
practitioner, hospital) as sources for getting informa-
tion, there are significant differences between the six 
classes (p = 0.0064). Similarly, there are significant dif-
ferences (p = 0.001) for the use of civil society sources 
(i.e., informal care organization, Alzheimer Nether-
lands). There is no significant difference (p = 0.14) in 
terms of getting information via nursing services (i.e., 
day-care meeting center, community advisor for older 
individuals) (see Table 5).

Table 5  Association of classes and use of information sources and health care services bases on most likely class membership

Distal outcomes Classes p-value (Wald-Test)

1 2 3 4 5 6

Class size (%) 31.8 23.1 14.2 11.2 12.4 7.4

Information source: Medical 60.5% 58.2% 34.0% 71.0% 54.5% 79.0% 0.0064
Information source: Nursing 50.1% 43.6% 47.7% 31.8% 48.1% 73.6% 0.14 (n.s.)

Information source: Civil Society 31.3% 30.3% 24.8% 34.5% 64.5% 58.1% 0.001
Health care service: Medical 94.6% 85.3% 90.3% 89.7% 93.4% 92.8% 0.46 (n.s.)

Health care service: Therapeutic 27.1% 34.9% 25.4% 26.5% 34.2% 39.8% 0.66 (n.s.)

Health care service: Nursing 82.4% 64.7% 96.0% 58.6% 54.1% 56.4%  < 0.001
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Health care service use
The use of medical health services (p = 0.46) as well as 
the use of therapeutic services (p = 0.66) shows both 
no significant differences between the six dyad classes. 
Regarding nursing services, the classes differ significantly 
(p < 0.001).

Quality of life (Qol‑AD)
The Qol-AD differs significantly between the classes 
(p < 0.001). The informal caregivers in couple relation-
ships (classes 2, 4, 5, 6) rate the QoL of their relatives 
with dementia consistently better than the informal car-
egivers in adult–child-parent relationships (classes 1, 3). 
The worst QoL scores for individuals with dementia are 
reported by informal caregivers of class 3 (adult–child-
parent relation with middle-aged informal caregiver) 
and the best QoL scores for individuals with dementia of 
class 6 (couple relation with middle-aged male informal 
caregiver).

Health status of informal caregiver (GHQ‑12)
There are significant differences between the dyad 
classes regarding the health status of the informal car-
egivers (p < 0.001). The worst health scores are reported 
for classes 2 and 5, both groups saliently characterized 
by female informal caregivers living together with male 
individuals with dementia in couple relationships. In 
class 3, which is, despite its more mixed character, a type 
with predominantly female informal caregivers in adult–
child-parent relationships, the best GHQ-12 scores are 
reported.

Caregiver burden (CarerQoL)
To examine burden in a differentiated way, the CarerQoL 
subscales were used. The result is mixed with domains 
differing significantly between the classes as well as 
non-significant domains. On the one hand, the domains 
focusing on problems with individuals living with demen-
tia (i.e., communication) (p = 0.048), problems with own 
physical health (p = 0.002), receiving support from fam-
ily/friends etc. (p < 0.001) and problems with own mental 
health (p < 0.001) show significant inter-class differences. 
On the other hand, there are no significant differences 
regarding domains such as satisfaction performing care 
duties (p = 0.14), difficulties to combine daily activities 
(p = 0.22) and financial issues with care duties (p = 0.33). 
Informal caregivers of class 2 (older female informal car-
egivers in couple dyads) report the most severe burden of 
physical and mental health problems.

Number of unmet needs (CANE)
The number of unmet needs differed significantly 
between the six classes (p = 0.031). Most unmet needs 
are recorded for the classes 1 (mean: 1.9) and 3 (mean: 
1.8), both dyad types in intergenerational adult–child-
parent relationships, not living together and with rela-
tively young informal caregivers, especially in class 1. The 
fewest unmet needs (mean: 1.1) are reported in class 2, 
with female informal caregivers of older age in couple 
relationships. Table 6 summarizes results regarding Qol-
AD, CarerQoL, GHQ-12 and CANE unmet needs. Since 
subscales and not the total score of the CarerQoL are of 
interest, CarerQoL subscales are listed in the table.

Table 6  Association of classes and Qol-AD, CarerQoL, GHQ-12 and CANE based on most likely class membership

Distal outcomes Classes p-value (Wald-Test)

1 2 3 4 5 6

Class size (%) 31.8 23.1 14.2 11.2 12.4 7.4

QoL-AD (3–52; higher score = better QoL) 29.5 31.2 28.3 32 31.1 32.6  < 0.001
CarerQoL (in %, reference category “yes”)

  Satisfaction performing care duties 86.6 91.4 94.6 94.0 85.4 87.5 0.14 (n.s.)

  Problems with person with dementia 54.5 72.8 57.7 64.0 68.2 73.8 0.048
  Problems with own mental health 36.5 67.5 30.9 30.9 62.5 53.8  < 0.001
  Problems with own physical health 35.8 59.8 35.7 41.3 58.0 38.7 0.002
  Problems to combine daily activities 49.1 55.9 46.4 30.8 53.3 48.6 0.22 (n.s.)

  Financial problems with care duties 7.6 15.5 5.6 1.9 21.8 29.1 0.33 (n.s.)

  Receiving support from family/friends etc 85.8 71.5 84.0 78.3 57.3 68.7  < 0.001
  GHQ-12 (0–36; higher score = worse health) 11.8 14.7 10.4 11.9 14.7 13.3  < 0.001
  CANE (0–26; higher score = more unmet needs) 1.9 1.1 1.8 1.3 1.2 1.6  0.031
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Original LCA vs. replication LCA: Comparison of class 
model and class characteristics
Class enumeration
In both studies, the decision on the best model was 
based on the statistical fit indices BIC, Entropy and LRT. 
Furthermore, the best statistical solution also needed 
a robust interpretation. Following this harmonized 
approach, both studies yielded a 6-class model solution 
that fitted the data best.

Class characteristics
Concerning the characteristics that formed the six 
classes, this study shows similarities but also differences 
between the German and the Dutch sample (see supple-
mentary table  6 and supplementary table  7, additional 
file 2). Overall, there were three couple and three adult–
child-parent classes in the original study, whereas in the 
current study four couple classes and two adult–child 
classes were identified.

Although there are some minor differences with regard 
to single characteristics (i.e., more male informal caregiv-
ers in the Dutch sample), class 1 of the Dutch sample is 
very similar to class 1 of the German sample. Structur-
ally analogous in terms of content, they differ in terms 
of their prevalence. This type occurs more frequently in 
the Dutch data set (+ 8.9%-points). Class 2 of the cur-
rent study resembles class 5 of the original study. Struc-
turally similar, they slightly differ regarding the age of 
informal caregivers and individuals living with dementia, 
with both individuals a little older in the Dutch sample. 
Even though there are differences in terms of sex ratio 
(more male individuals) and the proportion of dyads liv-
ing together, class 3 of the Dutch sample and class 2 of 
the German sample are comparable. Different from the 
original German sample, with only one distinct cluster 
with male informal caregivers (class 4), this LCA identi-
fied two male informal caregiver classes (classes 4 and 6). 
Those two Dutch male classes differ considerably with 
respect to the mean age of individuals with dementia and 
informal caregivers and, derived from this, also regard-
ing the proportion of working informal caregivers (higher 
percentage in class 6). The fact that two separate clusters 
with male caregivers emerge in this replication study 
may be related to the overall higher proportion of male 
informal caregiver and its increased age-related diversity 
in the Dutch sample. Class 5 of the current study has no 
similarities to one of the classes from the original study. 
The original LCA showed a distinct couple class, with 
female informal caregivers as the most prevalent class 
(31.4%). In the Dutch sample, a differentiation within 
the group of female informal caregivers in couple rela-
tionships can be observed, which results in two separate 

types (classes 2 and 5). Similar to the differentiation of 
the couple classes with male informal caregivers, the two 
couple classes with female caregivers differ consider-
ably regarding the mean age of both, the individuals with 
dementia and the informal caregivers.

In the original German LCA two classes could be iden-
tified that do not emerge in the Dutch LCA. First, a small 
class (class 3, size: 8.8%) with predominantly non-kinship 
and distance caregiving relation and second, a class with 
younger couples (class 6, size: 5.8%).

Original LCA vs. present LCA: Comparison of distal 
outcomes
In the following sections, the distal outcomes (health 
care related outcomes) of both LCAs are presented com-
paratively. For a better overview, we included all relevant 
tables in the additional material, even if they are already 
included in the text (see supplementary tables  8–11, 
additional file 2).

Use of information sources and health care services
In terms of using medical services for gathering informa-
tion, there are significant differences between the classes 
in both samples. Another common feature is that the use 
of nursing services is non-significant neither in the origi-
nal nor in the replication LCA. A contrasting result can 
be noted with regard to the civil society sources: In the 
current study there are significant differences between 
the six groups, but not in the original study. The use of 
medical and therapeutic health care services shows no 
differences between the classes in the current study, but 
both service types differed significantly in the original 
study. Regarding nursing services, there are significant 
differences in both studies.

On a more general level, like in the original study, the 
use of nursing health care service is considerably more 
prevalent in dyads with intergenerational adult–child-
parent relationships.

Quality of Life of individuals living with dementia
For both samples, the differences between the dyad 
classes regarding quality of life (Qol-AD as proxy meas-
ure in both studies) are significant. The overall mean in 
the Dutch sample is 1.6 points higher (means better QoL) 
than in the German sample (28.7 vs. 30.3). As in the orig-
inal study, the quality-of-life scores are better in couple 
relationships than in adult–child-parent relationships. 
In both, the original study and this replication study, the 
lowest QoL scores were reported by adult–child informal 
caregivers in the classes with the oldest group of individ-
uals living with dementia.
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Health status of informal caregivers
The health status scores for informal caregivers, meas-
ured via EQ 5D VAS in the original study and via GHQ-
12 in the replication study, show few similarities in both 
studies. A common characteristic of both 6-class models 
is, that the worst health status of the informal caregivers 
occurred in the structurally similar classes 2 (Dutch sam-
ple) and 5 (German sample). In both studies, this class is 
among the largest two and thus especially relevant. Fur-
thermore, in the original study as well as the replication 
study, health scores are worst in dementia dyads with 
couple relationships. For the original study this applies to 
all couple relationship classes, in the current study for the 
couple classes with female informal caregivers.

Caregiver burden
In the current study, four out of seven CarerQoL subdo-
mains show significant differences between the classes. 
Measured via BIZA-D subscales in the original study, 
caregiver burden differed in all subdomains. In both 
studies, classes with higher mean caregiver burden scores 
also show worse caregiver health scores.

Stability of care arrangement vs. unmet needs
The CANE unmet needs scale was used as a proxy for 
determining the stability of the home-based care arrange-
ment. Using these two distinct instruments as com-
parative tools, makes it difficult to analyze cross-study 
patterns. Nevertheless, it might be noteworthy that the 
results of the structurally similar class 1 (“adult–child-
parent relationship with younger informal caregiver”) of 
both samples point in the same direction: In the original 
study, this class is the "least stable" class, and in this rep-
lication study it is the class with the most unmet needs. 
This parallel can also be observed for the similar classes 
2 of the original study and class 3 of the current study 
(“adult–child-parent relation with middle-aged informal 
caregiver”) with some limitations.

Discussion
The aim of this study was to examine whether the sub-
group structure and association with healthcare out-
comes found in the original German study could be 
replicated in a different Dutch sample. For this purpose, 
the Dutch data of the present study was prepared to 
match the data from the original German study and the 
same statistical approach was applied. From a methodi-
cal perspective, a key challenge for replication of stud-
ies, is the heterogeneity of the datasets being compared. 
Even though some general patterns emerge, LCA still is 
a data-driven approach, where non-conformity of indi-
cator variables used influences the class structures that 

can be identified [58]. This is also the case for the pre-
sent study, even if data were matched as close as pos-
sible to the original LCA. Not all the indicators of the 
original LCA study could be filled with identical indica-
tors for this replication study. It is recognized, however, 
that complete replication is not possible, as every repli-
cation assesses the generalizability to the specific con-
text of the new study [32]. However, the findings of the 
present study confirm those of the original LCA and 
emphasize that relevant subgroups of informal demen-
tia care dyads exist.

Class enumeration and class characteristics
Both studies yielded in a best-fitting 6-class model. This 
overall result is not surprising given the structural simi-
larity of the data sets. Both the size of the data sets and 
the basic similarity of the main class-forming indica-
tors can be seen as the reason why the statistical metrics 
(BIC, LRT, Entropy) as well as the interpretability, led to 
the decision for a 6-class model in both studies. Although 
the number of classes is the same, substantive differences 
still exist concerning class sizes, class-forming indicators, 
and associations with health-related outcomes due to the 
heterogeneity of the two data sets and populations.

As in the original study, the indicator variables informal 
care relationship (R2 = 0.812) and age of informal caregiv-
ers (R2 = 0.811) are those with the highest explained vari-
ance in the LC model of the current study. Analogous to 
the German LCA, we have thus used them for the label-
ling of the six Dutch classes. There is nothing novel in 
pointing out that couple and adult child-parent relations 
are the dominant forms of informal dementia care dyad 
relationships. This is already confirmed by earlier stud-
ies [59]. While three couple and three adult–child-parent 
subgroups were identified in the original study, there are 
four couple groups and two adult–child-parent groups 
in the present study. Having one more group of couples 
identified may be because more male caregivers partici-
pated in the Dutch replication study than in the original 
German study and that they are more age diverse, so that 
two male caregiver classes emerged in the present study.

The most prevalent class of the original LCA was a cou-
ple class with female caregivers of older age (31.4%) and 
an adult–child caregiver class with younger informal car-
egivers in the present study (31.8%). The original German 
LCA gave the indication of a small class (class 3, size: 
8.8%) with a predominantly non-kinship and distance 
caregiving relation. Besides, a class with younger couples 
indicating early onset dementia situations was part of the 
original study (class 6, size: 5.8%). Due to methodological 
and population reasons, both classes could not be repli-
cated within the present study.
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Health care related outcomes
Regarding health care service use, in both studies, dyads 
with intergenerational adult–child-parent relationships 
use more frequently nursing health care services. This is 
less surprising, as in these dyad classes, the individuals 
living with dementia are the oldest. Studies indicate that 
it is more likely that dementia is more advanced in older 
age groups (over 80  years) leading to increased health 
problems and more professional nursing assistance being 
sought [60]. In addition, adult–child informal caregivers 
rarely live together with the individuals with dementia, so 
they might be less likely to take on continuous and exten-
sive caregiving responsibilities and are more likely to 
have professional help involved in the care arrangement 
[61].

A common pattern of both studies can be seen regard-
ing the general health status of the informal caregivers. 
Health scores are worse in dyads with couple relationship 
and worst in the structurally similar classes 2 (Dutch sam-
ple) and 5 (German sample), both classes in couple rela-
tions with the oldest female caregiver. Other studies also 
highlight these patterns and conclude that dyads with 
couple relationships are characterized by a higher degree 
of closeness. Adult–child caregivers typically do not live 
in the same household and are less intensively involved in 
caregiving, which might result in less negatively affected 
health status. In addition, it is not uncommon for infor-
mal caregivers in dyads with couple relationships to be at 
an older age themselves, which means that the probabil-
ity of own health problems is increased [59, 62]. However, 
the relationship between increasing age and worsening 
health status is not a dementia-specific link.

The worst health status scores for informal caregivers 
are accompanied by the highest caregiver burden scores 
in both studies. This relates to informal caregivers in cou-
ple relationships, particularly for older female caregiver. 
The combination of these two adverse health markers 
indicates groups with particular risk profiles that need 
to be specifically addressed by support services, an issue 
that has already been reported [63].

Even though instruments used differ conceptually, it 
is interesting that the class with the most unstable care 
arrangement in the German sample, is at the same time 
the class with the most unmet needs in the Dutch sample. 
In both studies, this is the group with working caregivers, 
indicating the need for targeted support that considers 
the specific challenge of informal caregivers to reconcile 
work and care. When designing care plans, it is impor-
tant to consider both restrictions and resources resulting 
from the occupation situation of the informal caregivers 
[64]. Possibilities of integrating employers into the design 
of care plans aimed at reconciling care and work should 
also be considered. For example, by promoting programs 

to make working time models more flexible or in-house 
courses to promote caregiver health [65]. Since it is not 
uncommon for female caregivers to reduce their work 
time or give up paid work due to the high amount of care 
they provide, it is essential to keep an eye on the nega-
tive effects on income and retirement income in the con-
text of counseling strategies [66, 67]. In both, the original 
study and this replication study, the lowest QoL scores 
are reported by adult–child informal caregivers in classes 
with the oldest individuals with dementia and better 
QoL scores in dyads with couple relationships that live 
together. Since QoL is a key outcome in the care of indi-
viduals with dementia, particular attention must be paid 
to groups with relatively low QoL [68, 69]. The results 
discussed indicate, that counseling may play a pivotal role 
in the identification of dyad subgroups and in the provi-
sion of tailored health care services. Studies point out, 
that counseling embedded within a community-based 
case and care management program can help to provide 
efficient, needs-based services to people with dementia 
and their informal caregivers [70].

Strengths and limitations
The strengths of the present study are, among others, 
the transparent methodical and statistical approach 
and the detailed reporting. This can serve as a basis for 
critical appraisal and further replication. Moreover, with 
the effort to replicate a LCA with a different sample to 
prove if the results of the first study are reliable, we have 
faced the criticism of LCA that is a somehow subjec-
tive approach. However, this study also has limitations. 
As noted above, the present replication of the original 
DemNet-D LCA using the COMPAS data was partially 
limited. This is mainly due to variations in study design 
and the way data has been collected in both studies (i.e., 
living situation, informal care relationship, paid work/
occupation). In addition, variables (regarding regional 
care structures) that could be included in the German 
LCA were not available in the Netherlands. There are 
certainly issues regarding the generalizability of the study 
results because both data sets are taken from populations 
that were part of dementia care net structures. More 
general conclusions might be drawn if individuals living 
with dementia and informal caregivers with more diverse 
access to health and care structures were included. It 
would also be important to replicate latent class struc-
tures with data from different countries and world 
regions with different health and care systems to verify 
the general validity. As in the original LCA, the present 
replication study used cross-sectional data, and it would 
be interesting for future research to focus on longitudinal 
analyses, i.e., how clinical outcomes within different dyad 
subgroups change over time.
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Conclusion
This study demonstrates, in two structurally similar but 
different data sets, that relevant subgroups of dyadic 
dementia care constellation exist. In both samples, 
these can be meaningfully distinguished based on a 
core set of indicator variables (age person with demen-
tia, age informal caregiver, sex person with dementia, 
sex informal caregiver, informal care relationship, living 
situation, occupation informal caregiver). In both LCA 
studies, differences between dyad subgroups regard-
ing relevant healthcare outcomes (i.e., quality of life of 
individuals with dementia and health status, burden and 
unmet needs of informal caregivers) implies that tailor-
ing support services to certain life and care situations of 
dementia care dyads is of key importance. The observed 
differences provide useful contributions for a more tai-
lored design of health promotion services for informal 
caregivers and individuals with dementia in commu-
nity-dwelling settings, and underline the relevance of 
a subgroup specific dyadic perspective. In most previ-
ous intervention studies, informal dementia care dyads 
appear as a fairly homogeneous group sharing similar 
care contexts and needs. However, the results of the 
present study suggest that these assumptions should 
be carefully reviewed regarding an effective design and 
implementation of counseling and support services. To 
have a significant impact on improving care situations of 
individuals with dementia and informal caregivers, future 
health care and support structures will require tailor-
ing to specific living and care situations. These tailored 
services should be implemented as innovative elements 
of existing local or regional care systems. Furthermore, 
broadening the dyadic perspective to include the wider 
social network would be an important departure for fur-
ther research. For future research, it would be conducive 
to use a basic set of sociodemographic indicators that is 
generally accepted, so that individual findings can be rep-
licated more accurately.

Abbreviations
LCA	� Latent Class Analysis
LC	� Latent Class
QoL	� Quality of Life
MCI	� Mild Cognitive Impairment
U.S.	� United States
QoL-AD	� Quality of Life in Alzheimer’s Disease
SACA​	� Sense of Acceptance in Community Activities
BIZA-D	� Berlin Inventory of Caregivers’ Burden with Dementia Patients
EQ-VAS	� EuroQoL Group Visual Analogue Scale
SoCA	� Stability of Care Arrangements
OECD	� Organization for Economic Co-operation and Development
DemNet-D	� Evaluation study of dementia networks in Germany
STROBE	� Strengthening the Reporting of Observational Studies in 

Epidemiology
DCN	� Dementia Care Networks
ADL	� Activities of Daily Living
NPI	� Neuropsychiatric Inventory

CMAI	� Cohen-Mansfield Agitation Inventory
MMSE	� Mini Mental Status Examination
RSES	� Regional Socio-Economic Status
GHQ-12	� 12-Item Short-Form Health Survey
CarerQoL	� Carer Quality of Life
CANE	� Camberwell Assessment of Need for the Elderly
FFM	� Finite Mixture Models
BIC	� Bayesian information criterion
LRT	� Likelihood Ratio Test
EM	� Expectation–Maximization
ML	� Maximum likelihood
MAR	� Missing at random
SD	� Standard Deviation
n.s.	� Not significant

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12913-​023-​09505-5.

Additional file 1. 

Additional file 2. 

Acknowledgements
We would like to thank the participating users of dementia networks for their 
time and effort in providing the data. Furthermore, we appreciate the coop‑
eration and exchange with the members and staff of each dementia network.

Authors’ contributions
HW and KWO conceived and designed the study. HEvdH made data available 
and assisted with data preparation. HW and FA performed the statistical 
calculations. HW, KWO and NJ analysed the data and interpreted the results. 
HW took the lead in writing the manuscripts. KWO and NJ aided in analysing 
and interpreting the results and worked on the manuscript. HEvdH and JMV 
read and commented on the full document. All authors discussed the results 
and commented on the manuscript. The author(s) read and approved the final 
manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL. Research fund‑
ing was provided by a governmental grant by the Dutch National Programme 
for Improving Care for Older persons (ZonMw no. 313080201). The funders 
had no role in study design, data collection and analysis, decision to publish, 
or preparation of the manuscript.

Availability of data and materials
The data that support the findings of this study are available from the cor‑
responding author, HW, upon reasonable request.

Declarations

Ethics approval and consent to participate
The analysis was performed using cross-sectional data from COMPAS study. 
Before the baseline interviews, all participants signed an informed consent 
form. No administrative permission was required to access and use the data‑
sets described in our study. The study has been conducted in accordance with 
the Helsinki Declaration of Principles. The Medical Ethics Committee of the 
Amsterdam VU University medical center approved the study protocol.

Consent for publication
Not applicable.

Competing interests
There are no conflicts of interest relating to any of the authors.

Author details
1 Institute for Public Health and Nursing Research, University of Bremen, 
Bremen, Germany. 2 Department of Psychiatry and Neuropsychology, School 

https://doi.org/10.1186/s12913-023-09505-5
https://doi.org/10.1186/s12913-023-09505-5


Page 15 of 16Wiegelmann et al. BMC Health Services Research          (2023) 23:482 	

for Mental Health and Neuroscience, Alzheimer Centre Limburg, Maastricht 
University, Maastricht, the Netherlands. 3 General Practice & Medicine of Older 
People, Amsterdam University Medical Center, Amsterdam, the Netherlands. 
4 Internal Medicine, Section Geriatrics, Amsterdam University Medical Center, 
Amsterdam, the Netherlands. 5 University Medical Center Knappschaftskrank‑
enhaus Bochum, Bochum, Germany. 

Received: 3 August 2022   Accepted: 4 May 2023

References
	1.	 Shah H, Albanese E, Duggan C, Rudan I, Langa KM, Carrillo MC, et al. 

Research priorities to reduce the global burden of dementia by 2025. 
Lancet Neurol. 2016;15(12):1285–94.

	2.	 Livingston G, Huntley J, Sommerlad A, Ames D, Ballard C, Banerjee S, et al. 
Dementia prevention, intervention, and care: 2020 report of the Lancet 
Commission. Lancet. 2020;396(10248):413–46.

	3.	 WHO. Dementia Fact Sheet; 2021 [cited 2022 Mar 30]. Available from: 
URL: https://​www.​who.​int/​news-​room/ fact-sheets/detail/dementia.

	4.	 Nichols E, Szoeke CEI, Vollset SE, Abbasi N, Abd-Allah F, Abdela J, et al. 
Global, regional, and national burden of Alzheimer’s disease and other 
dementias, 1990–2016: a systematic analysis for the Global Burden of 
Disease Study 2016. Lancet Neurol. 2019;18(1):88–106.

	5.	 Nichols E, Steinmetz JD, Vollset SE, Fukutaki K, Chalek J, Abd-Allah F, et al. 
Estimation of the global prevalence of dementia in 2019 and forecasted 
prevalence in 2050: an analysis for the Global Burden of Disease Study 
2019. The Lancet Public Health. 2022;7(2):e105–25.

	6.	 Wimo A, Prince M, Gauthier S. Global estimates of informal care; 2018. 
Available from: URL: https://​www.​alzint.​org/​resou​rce/​global-​estim​ates-​of-​
infor​mal-​care/.

	7.	 Mantovan F, Ausserhofer D, Huber M, Schulc E, Them C. Interventionen 
und deren Effekte auf pflegende Angehörige von Menschen mit 
Demenz-Eine systematische Literaturübersicht [Interventions and their 
effects on informal caregivers of people with dementia: a systematic 
literature review]. Pflege. 2010;23(4):223–39. https://​doi.​org/​10.​1024/​
1012-​5302/​a0000​50.

	8.	 Chiao CY, Wu HS, Hsiao CY. Caregiver burden for informal caregiv‑
ers of patients with dementia: A systematic review. Int Nurs Rev. 
2015;62(3):340–50. https://​doi.​org/​10.​1111/​inr.​12194.

	9.	 Gilhooly KJ, Gilhooly MLM, Sullivan MP, et al. A meta-review of stress, cop‑
ing and interventions in dementia and dementia caregiving. BMC Geriatr. 
2016;16:106. https://​doi.​org/​10.​1186/​s12877-​016-​0280-8.

	10.	 Walter E, Pinquart M. How Effective Are Dementia Caregiver Interven‑
tions? An Updated Comprehensive Meta-Analysis. Gerontologist. 
2020;60(8):609–19.

	11.	 Vernooij-Dassen M, de Boer A, de Vugt ME, Meiland FJM, Dröes RM. 
Mantelzorg bij dementie en de kracht van sociale gezondheid [Informal 
care in dementia and the power of social health]. Ned Tijdschr Geneeskd. 
2017;161:D1878.

	12.	 Al-Janabi H, Frew E, Brouwer W, Rappange D, van Exel J. The inclusion of 
positive aspects of caring in the Caregiver Strain Index: tests of feasibility 
and validity. Int J Nurs Stud. 2010;47(8):984–93.

	13.	 McCabe M, You E, Tatangelo G. Hearing Their Voice: A Systematic Review 
of Dementia Family Caregivers’ Needs. Gerontologist. 2016;56(5):e70-88.

	14.	 Wammes JD, Labrie NHM, Agogo GO, Monin JK, de Bekker-Grob EW, 
MacNeil Vroomen JL. Persons with dementia and informal caregivers 
prioritizing care: A mixed-methods study. Alzheimers Dement (N Y). 
2021;7(1):e12193.

	15.	 van Mierlo LD, Meiland FJM, van der Roest HG, Dröes R-M. Personal‑
ised caregiver support: effectiveness of psychosocial interventions in 
subgroups of caregivers of people with dementia. Int J Geriatr Psychiatry. 
2012;27(1):1–14.

	16.	 Beeber AS, Thorpe JM, Clipp EC. Community-based service use by elders 
with dementia and their caregivers: a latent class analysis. Nurs Res. 
2008;57(5):312–21.

	17.	 Janssen N, Handels RLH, Koehler S, Ramakers IHGB, Hamel REG, Olde Rik‑
kert MGM, et al. Combinations of Service Use Types of People With Early 
Cognitive Disorders. J Am Med Dir Assoc. 2016;17(7):620–5. https://​doi.​
org/​10.​1016/j.​jamda.​2016.​02.​034.

	18.	 Janssen EPCJ, de Vugt M, Köhler S, Wolfs C, Kerpershoek L, Handels RLH, 
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.

	19.	 Pristavec T. The Burden and Benefits of Caregiving: A Latent Class Analysis. 
Gerontologist. 2019;59(6):1078–91. https://​doi.​org/​10.​1093/​geront/​
gny022.

	20.	 Yuan Q, Wang P, Tan TH, Devi F, Poremski D, Magadi H, et al. Coping Pat‑
terns Among Primary Informal Dementia Caregivers in Singapore and Its 
Impact on Caregivers-Implications of a Latent Class Analysis. Gerontolo‑
gist. 2021;61(5):680–92.

	21.	 Jutkowitz E, Mitchell LL, Bardenheier BH, Gaugler JE. Profiles of Caregiving 
Arrangements of Community-dwelling People Living with Probable 
Dementia. J Aging Soc Policy 2021:1–16.

	22.	 Wiegelmann H, Wolf-Ostermann K, Brannath W, Arzideh F, Dreyer J, Thyr‑
ian R, et al. Sociodemographic aspects and health care-related outcomes: 
a latent class analysis of informal dementia care dyads. BMC Health Serv 
Res. 2021;21(1):727.

	23.	 Alzheimer Netherlands. Factsheet Dementia; February 2021 [cited 2022 
Apr 12]. Available from: URL: https://​www.​alzhe​imer-​neder​land.​nl/​facts​
heet-​cijfe​rs-​en-​feiten-​over-​demen​tie.

	24.	 MacNeil Vroomen J, Van Mierlo LD, van de Ven PM, et al. Comparing 
Dutch Case management care models for people with dementia and 
their caregivers: The design of the COMPAS study. BMC Health Serv Res. 
2012;12:132. https://​doi.​org/​10.​1186/​1472-​6963-​12-​132.

	25.	 Handels RLH, Sköldunger A, Bieber A, et al. Quality of Life, Care Resource 
Use, and Costs of Dementia in 8 European Countries in a Cross-Sectional 
Cohort of the Actifcare Study. J Alzheimers Dis. 2018;66(3):1027–40. 
https://​doi.​org/​10.​3233/​JAD-​180275.

	26.	 Vullings I, Labrie N, Wammes JD, de Bekker-Grob EW, MacNeil-Vroomen 
J. Important components for Dutch in-home care based on qualitative 
interviews with persons with dementia and informal caregivers. Health 
Expect. 2020;23(6):1412–9.

	27.	 Hoffmann W, Schäfer-Walkmann S, Wolf-Ostermann K, Michalowsky B, 
Thyrian J, Holle B. et al. Multizentrische, interdisziplinäre Evaluationsstudie 
von Demenznetzwerken in Deutschland (DemNet-D). Abschlussbericht 
des Projektverbundes [Multicentric, interdisciplinary evaluation study 
of dementia networks in Germany (DemNet-D). Final report.]. https://​
demen​znetz​werke.​de/​wp-​conte​nt/​uploa​ds/​2018/​02/​A3_1_​1a_2_​3_​
Anlage_​Absch​lussb​ericht_​DZNE-​Greif​swald__​Witten_​Berlin_​IfaS.​pdf.

	28.	 Michalowsky B, Kaczynski A, Hoffmann W. Ökonomische und gesells‑
chaftliche Herausforderungen der Demenz in Deutschland – Eine 
Metaanalyse [The economic and social burden of dementia diseases 
in Germany-A meta-analysis]. Bundesgesundheitsbl. 2019;62:981–92. 
https://​doi.​org/​10.​1007/​s00103-​019-​02985-z.

	29.	 Kelle N, Ehrlich U. Situation unterstützender und pflegender Angehöriger 
von Menschen mit Demenz [DZA Aktuell 04/2022]. [Situation of informal 
caregivers of individuals with dementia.] Berlin: Deutsches Zentrum für 
Altersfragen.

	30.	 Van der Heide I, de Veer A, van den Buuse S, Francke AL. Dementiemoni‑
tor Mantelzorg 2020. Mantelzorgers overbelasting, ondersteuning, zorg 
en de impact van mantelzorg op hun leven [Informal caregivers overload, 
support, care and the impact of informal care on their lives]. Available 
from URL: https://​www.​alzhe​imer-​neder​land.​nl/​sites/​defau​lt/​files/​users/​
user3​869/​Demen​tiemo​nitor%​20Man​telzo​rg%​202020%​20-%​20Lan​delijk%​
20rap​port.​pdf.

	31.	 Gould D. Using replication studies to enhance nursing research. Nurs 
Stand. 2002;16(49):33–6.

	32.	 Nosek BA, Errington TM. What is replication? PLoS Biol. 
2020;18(3):e3000691.

	33.	 von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke 
JP. STROBE Initiative. The Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) statement: guidelines for reporting 
observational studies. J Clin Epidemiol. 2008;61(4):344–9. https://​doi.​org/​
10.​1016/j.​jclin​epi.​2007.​11.​008.

	34.	 Wolf-Ostermann K, Meyer S, Schmidt A, Schritz A, Holle B, Wübbeler 
M, et al. 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 evalu‑
ation study DemNet-D]. Z Gerontol Geriatr. 2017;50(1):21–7.

https://www.who.int/news-room/
https://www.alzint.org/resource/global-estimates-of-informal-care/
https://www.alzint.org/resource/global-estimates-of-informal-care/
https://doi.org/10.1024/1012-5302/a000050
https://doi.org/10.1024/1012-5302/a000050
https://doi.org/10.1111/inr.12194
https://doi.org/10.1186/s12877-016-0280-8
https://doi.org/10.1016/j.jamda.2016.02.034
https://doi.org/10.1016/j.jamda.2016.02.034
https://doi.org/10.1093/geront/gny022
https://doi.org/10.1093/geront/gny022
https://www.alzheimer-nederland.nl/factsheet-cijfers-en-feiten-over-dementie
https://www.alzheimer-nederland.nl/factsheet-cijfers-en-feiten-over-dementie
https://doi.org/10.1186/1472-6963-12-132
https://doi.org/10.3233/JAD-180275
https://demenznetzwerke.de/wp-content/uploads/2018/02/A3_1_1a_2_3_Anlage_Abschlussbericht_DZNE-Greifswald__Witten_Berlin_IfaS.pdf
https://demenznetzwerke.de/wp-content/uploads/2018/02/A3_1_1a_2_3_Anlage_Abschlussbericht_DZNE-Greifswald__Witten_Berlin_IfaS.pdf
https://demenznetzwerke.de/wp-content/uploads/2018/02/A3_1_1a_2_3_Anlage_Abschlussbericht_DZNE-Greifswald__Witten_Berlin_IfaS.pdf
https://doi.org/10.1007/s00103-019-02985-z
https://www.alzheimer-nederland.nl/sites/default/files/users/user3869/Dementiemonitor%20Mantelzorg%202020%20-%20Landelijk%20rapport.pdf
https://www.alzheimer-nederland.nl/sites/default/files/users/user3869/Dementiemonitor%20Mantelzorg%202020%20-%20Landelijk%20rapport.pdf
https://www.alzheimer-nederland.nl/sites/default/files/users/user3869/Dementiemonitor%20Mantelzorg%202020%20-%20Landelijk%20rapport.pdf
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1016/j.jclinepi.2007.11.008


Page 16 of 16Wiegelmann et al. BMC Health Services Research          (2023) 23:482 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	35.	 Laporte Uribe F, Wolf-Ostermann K, Wübbeler M, Holle B. Care Arrange‑
ments in Dementia Care Networks: Findings From the DemNet-D Study 
Baseline and 1-Year Follow-Up. J Aging Health. 2018;30(6):882–903.

	36.	 van Mierlo LD, Meiland FJM, van Hout HPJ, Dröes R-M. Towards personal‑
ized integrated dementia care: a qualitative study into the implementa‑
tion of different models of case management. BMC Geriatr. 2014;14:84.

	37.	 MacNeil Vroomen J, Bosmans JE, van de Ven PM, Joling KJ, van Mierlo 
LD, Meiland FJM, et al. Community-dwelling patients with dementia and 
their informal caregivers with and without case management: 2-year 
outcomes of a pragmatic trial. J Am Med Dir Assoc. 2015;16(9):800.e1-8.

	38.	 MacNeil Vroomen J, Bosmans JE, Eekhout I, Joling KJ, van Mierlo 
LD, Meiland FJM, et al. The Cost-Effectiveness of Two Forms of Case 
Management Compared to a Control Group for Persons with Dementia 
and Their Informal Caregivers from a Societal Perspective. PLoS ONE. 
2016;11(9):e0160908.

	39.	 Vermunt JK, Magidson J. Latent GOLD 4.0 User’s Guide. Belmont, Mas‑
sachusetts; 2005 [cited 2022 Apr 25].

	40.	 Katz S, Downs TD, Cash HR, Grotz RC. Progress in development of the 
index of ADL. Gerontologist. 1970;10(1):20–30.

	41.	 Cummings JL, Mega M, Gray K, Rosenberg-Thompson S, Carusi DA, 
Gornbein J. The Neuropsychiatric Inventory: comprehensive assessment 
of psychopathology in dementia. Neurology. 1994;44(12):2308–14.

	42.	 Cohen-Mansfield J, Marx MS, Werner P. Agitation in elderly persons: an 
integrative report of findings in a nursing home. Int Psychogeriatr. 1992;4 
Suppl 2(4):221–40.

	43.	 Folstein MF, Folstein SE, McHugh PR. Mini-mental state. J Psychiatr Res. 
1975;12(3):189–98.

	44.	 Perneczky R, Wagenpfeil S, Komossa K, Grimmer T, Diehl J, Kurz A. Map‑
ping scores onto stages: mini-mental state examination and clinical 
dementia rating. Am J Geriatr Psychiatry. 2006;14(2):139–44.

	45.	 Joling KJ, van Marwijk HWJ, Smit F, van der Horst HE, Scheltens P, van de 
Ven PM, et al. Does a family meetings intervention prevent depression 
and anxiety in family caregivers of dementia patients? A randomized trial. 
PLoS ONE. 2012;7(1):e30936.

	46.	 Sociaal en Cultureel Planbureau. SCP Statusscores 1998–2017: Sociaal en 
Cultureel Planbureau; 2019 [cited June 2019]. Available from: URL: https://​
www.​scp.​nl/​Onder​zoek/​Statu​sscor​es.

	47.	 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.

	48.	 Ware J, Kosinski M, Keller SD. A 12-Item Short-Form Health Survey: 
construction of scales and preliminary tests of reliability and validity. Med 
Care. 1996;34(3):220–33.

	49.	 Brouwer WBF, van Exel NJA, van Gorp B, Redekop WK. The CarerQol 
instrument: a new instrument to measure care-related quality of life 
of informal caregivers for use in economic evaluations. Qual Life Res. 
2006;15(6):1005–21.

	50.	 Reynolds T, Thornicroft G, Abas M, Woods B, Hoe J, Leese M, et al. Cam‑
berwell Assessment of Need for the Elderly (CANE). Development, validity 
and reliability. Br J Psychiatry. 2000;176:444–52.

	51.	 Vermunt JK, Magidson J. Upgrade Manual for Latent GOLD Basic, 
Advanced, Syntax, and Choice Version 6.0: Statistical Innovations Inc; 
2021 [cited 2022 Jan 5]. Available from: URL: https://​www.​stati​stica​linno​
vatio​ns.​com/​wp-​conte​nt/​uploa​ds/​LG60m​anual.​pdf.

	52.	 Weller BE, Bowen NK, Faubert SJ. Latent Class Analysis: A Guide to Best 
Practice. J Black Psychol. 2020;46(4):287–311.

	53.	 Masyn KE. Latent Class Analysis and Finite Mixture Modeling. In: The 
Oxford Handbook of Quantitative Psychology. p. 551–611.

	54.	 Lanza ST, Tan X, Bray BC. Latent Class Analysis With Distal Outcomes: A 
Flexible Model-Based Approach. Struct Equ Modeling. 2013;20(1):1–26.

	55.	 Bakk Z, Tekle FB, Vermunt JK. Estimating the Association between Latent 
Class Membership and External Variables Using Bias-adjusted Three-step 
Approaches. Sociol Methodol. 2013;43(1):272–311.

	56.	 Schirra-Weirich L, Wiegelmann H. Typenbildung als Beitrag zur Weit‑
erentwicklung von Versorgungsstrukturen für Menschen mit Demenz 
und ihren versorgenden Angehörigen. Ergebnisse einer Tandem-Studie 
im Rahmen des Modellprojekts „DemenzNetz StädteRegion Aachen“ 
[Formation of types as a contribution to the further development of care 
structures for people with dementia and their caregivers. Results of a 
tandem study within the framework of the model project “DemenzNetz 
StaedteRegion Aachen]. In: Schäfer-Walkmann S, Traub F, eds. Evolution 

durch Vernetzung: Beiträge zur interdisziplinären Versorgungsforschung 
[Evolution through networking: Contributions to interdisciplinary health 
services research]. Wiesbaden: Springer VS; 2017. p. 59–76.https://​doi.​org/​
10.​1007/​978-3-​658-​14809-6-4.

	57.	 Shiroky JS, Schipper HM, Bergman H, Chertkow H. Can you have 
dementia with an MMSE score of 30? Am J Alzheimers Dis Other Demen. 
2007;22(5):406–15. https://​doi.​org/​10.​1177/​15333​17507​304744.

	58.	 Petersen KJ, Humphrey N, Qualter P. Latent Class Analysis of Mental 
Health in Middle Childhood: Evidence for the Dual-Factor Model. Sch 
Ment Heal. 2020;12(4):786–800.

	59.	 Pinquart M, Sörensen S. Spouses, adult children, and children-in-law as 
caregivers of older adults: a meta-analytic comparison. Psychol Aging. 
2011;26(1):1–14.

	60.	 Torpy JM, Lynm C, Glass RM. JAMA patient page. Frailty in older adults 
JAMA. 2006;296(18):2280.

	61.	 Kerpershoek L, Woods B, Wolfs C, Verhey F, Jelley H, Bieber A, et al. Do 
caregiver profiles predict the use of dementia care services? Findings 
from the Actifcare study. Aging Ment Health. 2020;24(2):272–9.

	62.	 Norton MC, Smith KR, Østbye T, Tschanz JT, Corcoran C, Schwartz S, et al. 
Greater risk of dementia when spouse has dementia? The Cache County 
study. J Am Geriatr Soc. 2010;58(5):895–900.

	63.	 Andrén S, Elmståhl S. The relationship between caregiver burden, car‑
egivers’ perceived health and their sense of coherence in caring for elders 
with dementia. J Clin Nurs. 2008;17(6):790–9.

	64.	 Atienza AA, Stephens MAP. Social Interactions at Work and the Well-Being 
of Daughters Involved in Parent Care. J Appl Gerontol. 2000;19(3):243–63.

	65.	 Wang Y-N, Shyu Y-IL, Chen M-C, Yang P-S. Reconciling work and family 
caregiving among adult-child family caregivers of older people with 
dementia: effects on role strain and depressive symptoms. J Adv Nurs. 
2011;67(4):829–40.

	66.	 Wakabayashi C, Donato KM. Does caregiving increase poverty among 
women in later life? Evidence from the Health and Retirement survey. J 
Health Soc Behav. 2006;47(3):258–74.

	67.	 Lee Y, Tang F, Kim KH, Albert SM. The Vicious Cycle of Parental Caregiving 
and Financial Well-being: A Longitudinal Study of Women. J Gerontol B 
Psychol Sci Soc Sci. 2015;70(3):425–31.

	68.	 Moniz-Cook E, Vernooij-Dassen M, Woods R, Verhey F, Chattat R, de Vugt 
M, et al. A European consensus on outcome measures for psycho‑
social intervention research in dementia care. Aging Ment Health. 
2008;12(1):14–29.

	69.	 Gräske J, Schmidt A, Schmidt S, et al. Quality of life in persons with 
dementia using regional dementia care network services in Germany: a 
one-year follow-up study. Health Qual Life Outcomes. 2018;16:181.

	70.	 Røsvik J, Michelet M, Engedal K, et al. Development of best practice rec‑
ommendations to enhance access to and use of formal community care 
services for people with dementia in Europe: a Delphi process conducted 
by the Actifcare project. Aging Ment Health. 2021;25(12):2298–309. 
https://​doi.​org/​10.​1080/​13607​863.​2020.​18222​86.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://www.scp.nl/Onderzoek/Statusscores
https://www.scp.nl/Onderzoek/Statusscores
https://www.statisticalinnovations.com/wp-content/uploads/LG60manual.pdf
https://www.statisticalinnovations.com/wp-content/uploads/LG60manual.pdf
https://doi.org/10.1007/978-3-658-14809-6-4
https://doi.org/10.1007/978-3-658-14809-6-4
https://doi.org/10.1177/1533317507304744
https://doi.org/10.1080/13607863.2020.1822286

	Sociodemographic structure and health care-related outcomes of community-dwelling dementia caregiving dyads: a latent class replication study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Research questions and aims

	Methods
	Study design
	Setting and participants
	Indicator variables
	Indicators for individuals living with dementia
	Indicators for informal caregivers
	Indicators used at the dyadic level
	Indicators used at the regional level
	Distal outcomes
	Health care service use
	Quality of life for individuals living with dementia
	Mental health and caregiver burden for informal caregivers
	Unmet needs for home-based care arrangement
	Statistical analysis
	Procedure of latent class analysis

	Results
	Sample characteristics
	Fit statistics
	Indicator variables
	Dementia care dyad classes identified
	Correlation of classes with health care outcomes (distal outcomes)
	Use of information sources
	Health care service use
	Quality of life (Qol-AD)
	Health status of informal caregiver (GHQ-12)
	Caregiver burden (CarerQoL)
	Number of unmet needs (CANE)

	Original LCA vs. replication LCA: Comparison of class model and class characteristics
	Class enumeration
	Class characteristics

	Original LCA vs. present LCA: Comparison of distal outcomes
	Use of information sources and health care services
	Quality of Life of individuals living with dementia
	Health status of informal caregivers
	Caregiver burden
	Stability of care arrangement vs. unmet needs


	Discussion
	Class enumeration and class characteristics
	Health care related outcomes
	Strengths and limitations

	Conclusion
	Anchor 50
	Acknowledgements
	References


