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Abstract
Background: The majority of individuals with dementia live in the community; thus, regional dementia care
networks are becoming increasingly more important for the provision of care. To date, four different types of
dementia care networks have been identified in Germany (stakeholder, organisation, hybrid, mission); however, the
effect on the quality of life of persons with dementia using such network services has not yet been examined.
Moreover, the possible differences in the effect on the quality of life among the four types of dementia care
networks have not been investigated. Therefore, the aim of the present study was to describe the changes over
time in the quality of life of persons with dementia, assessing the association with the different types of dementia
care networks.
Methods: Within the DemNet-D study, face-to-face interviews with persons with dementia and their primary
caregivers were conducted to collect data of typical outcome parameters, such as quality of life (Quality of Life
Alzheimers Disease: QoL-AD), sociodemographic data, social index (Scheuch−Winkler), depression (Geriatric
Depression Scale: GDS), challenging behaviour (Cohen−Mansfield Agitation Inventory: CMAI), capacities of daily
living (Instrumental Activity of Daily Living: IADL), impairment due to dementia (FAST), and caregiver burden. In
addition to these parameters, the differences in quality of life scores among the four types of dementia care
networks were analysed using multi-level analysis.
Results: In total, 407 persons with dementia (79.1 years; 60.1% female) and their caregivers were included in the
analysis. Over 75% of the persons with dementia showed moderate to (very) severe impairments of dementia and
at least one challenging behaviour. At baseline, 60.6% had a low social index. Quality of life was stable over one-year
on a level slightly above average (baseline 29.1; follow-up 28.7). Multi-level analyses (p < 0.001; R2 = 0.183) show that
persons with dementia with higher QoL-AD scores at baseline were associated with a decline at follow-up.
No significant differences among the types of dementia care networks were found.
Conclusion: Users of dementia care network services showed a stable QoL-AD score over time at a level
slightly above average, indicating no decrease or worsening over time as expected. Therefore, dementia care
network services can be considered as a beneficial model of care in terms of the quality of life of persons
with dementia, regardless of their special organisational type.
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Background
With the increasing number of older people, the number
of persons worldwide with dementia is expected to rise
to 115 million by 2050 [1], and in Germany, this increase
is estimated to reach approximately 1.6–3.0 million [2].
Dementia comprises different forms; the most prevalent
form is Alzheimer’s disease, which remains incurable. It
is characterised by a decline in the cognitive functions of
affected persons [3]. Prevalence and incidence studies
have shown the high impact of dementia on current
healthcare systems [4]. Informal caregivers predominantly cover the support of persons with dementia [5];
however, informal caregiving causes stress and psychological distress [6]. These facts raise questions regarding
the future adequate provision of care for persons with
dementia. Primary care is most favourable from the perspective of older adults [7], but is considered challenging
for healthcare providers. The necessary cooperation with
other healthcare providers often causes delays or lack of
information about the condition of persons with dementia, complicating the provision of adequate healthcare.
To evaluate interventions in dementia care, the quality
of life of persons with dementia is seen as an appropriate
indicator [8].
Quality of life of persons with dementia

Due to the lack of curative treatments, quality of life is
seen as an adequate parameter for the evaluation of dementia care [9], and is associated with the individual satisfaction with key areas of life [10]. There is no generally
accepted definition of quality of life of persons with dementia, and it is regarded as a broad multidimensional
concept [11] including subjective (e.g. comfort), objective (e.g. neglect), and personal (e.g. need for care) needs
[12]. Therefore, quality of life indicates effective care for
persons with dementia in more aspects than merely
changes in biomarkers [13]. Quality of life ratings are
possible as self- and proxy-ratings; and for the best
agreement with self-ratings, proxy-rated quality of life
should be carried out by primary (informal) caregivers
[14]. Proxy-rated quality of life of persons with dementia, among others, depends on factors associated with
the level of caregiver burden [15, 16]. With respect to
sociodemographic characteristics (such as age and
gender) and outcome parameters (such as depression
and challenging behaviour), there exists inconsistent
evidence with a slight tendency towards an association
with quality of life [17]. In general, the quality of life of
persons with dementia declines with the progression of
the disease. Indeed, during a one-year follow-up, Vogel
et al., [18] identified a significant decline in the quality
of life of community-dwelling persons with dementia of
2.0 points, as measured using the Quality of Life Alzheimer’s Disease (QoL-AD) scale.
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Dementia care

It is common to provide individualised tailored care meeting the above-mentioned needs of persons with dementia
to improve their quality of life, or at least to maintain it in
a stable state; however, care provision for persons with dementia is seen as complex and challenging [19]. Often,
healthcare provision cannot be guaranteed in an adequate
manner due to the lack of general practitioners and specialists, especially in rural areas [20]. Additionally, the
German healthcare system is fragmented (e.g. out- and inpatient services) with interface problems among different
sectors, causing lack of treatment and inadequate care.
Therefore, in Germany, regional dementia care networks
were set up to overcome this gap, providing a coordinated
and structured care approach.
Regional dementia care networks

Dementia care networks are regarded as a model of integrated collaborative care [21], defined by the World
Health Organisation as ‘the management and delivery of
health services so that clients receive a continuum of
preventive and curative services, according to their
needs over time and across different levels of the health
system’ [22]. To achieve this aim, dementia care networks formalise multi-professional collaboration of
healthcare providers (e.g. general practitioners, specialists, nurses, therapists, as well as local authorities).
Regional dementia care networks in Germany

In recent years, regional dementia care networks have
been established in Germany. Such networks can be explained as a legitimatised societal approach to link different dementia support services and stakeholders. These
dementia care networks aim to address the high degree
of fragmentation that characterises the German healthcare system [23]; however, there is no common definition that fits the heterogeneity and current innovative
dynamics of dementia care networks. They vary widely
in different aspects including size, number of stakeholders and staff, as well as funding and cooperation
structures [24]. In general, dementia care networks often
use innovative measures to meet the specific needs of
persons with dementia in their region. For such complex
care arrangements as those needed in dementia care, a
welfare-mix is characteristic; there are market elements
and stakeholders of the Third Sector, as well as public organisations and private engagement (e. g. private caregivers and peer-support groups). Most dementia care
networks commonly aim to provide direct, appropriate,
tailored, and timely care for persons with dementia [25,
26]. Other dementia care networks provide information
for persons with dementia and their relatives, society, and
federal and local institutions (e.g. police departments and
pharmacies) [27]. They intend to maintain or increase the
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quality of life of persons affected by the disease, as well as
to reduce caregiver burden. A more differentiated description of dementia care networks has been investigated as
part of the DemNet-D study but was not the focus of the
current analysis.
In summary, services provided by dementia care networks can include geriatric assessments and treatment,
as well as sharing information and coordinating services.
During the first step of the German dementia care network study (DemNet-D), four different governance types
of dementia care networks [23] were identified:
 Stakeholder: Dementia care networks of this type

focus on providing support by identifying and
linking regional care providers and actively involving
stakeholders. They refer their work to the (social)
environment, and the specific involvement of
external care providers gives the opportunity to
improve achievement of the objectives. The aim of
stakeholder dementia care networks is
predominantly to educate persons with dementia
and their family members.
 Organisation: This type of dementia care network is
characterised by a high level of internal formal
governance and a defined control centre. Creating
and following formal and informal structures,
dementia care network stakeholders intend to
achieve a high level of efficacy and effectiveness of
support structures provided by the network.
Through this highly defined governance structure,
achievement of the objectives is independent from
the individuals. The main network aims focus more
on intrinsic structures rather than on external
interventions.
 Hybrid: Dementia care networks of this type are
characterised by the ability to quickly adapt their
strategies to accommodate changing requirements
regarding environmental or legal regulations. This
feature allows these dementia care networks to act
on a state-of-the-art level, and therefore to play an
active part in the provision of healthcare services.
The level of involvement of network stakeholders
depends on their goals as a stakeholder.
 Mission: This type of dementia care network is
characterised by user-focused, specific care-related
aims that are followed through consistently. All
resources and features aim to achieve care-related
objectives. To realise these objectives, missionrelated dementia care networks must know in detail
the needs of persons with dementia as well as care
providers in their region.
The previously described characteristics of each governance type are predominantly typical of a certain type
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of dementia care network. Additional characteristics
may rarely occur.
In a previous study, the evaluation of one dementia
care network of the stakeholder type in Germany
showed a stable quality of life score during a one-year
follow-up [28]. However, these results are not easily generalisable and there is a lack of evaluation of a higher
number of different and diverse dementia care networks.
Therefore, the present paper aimed to explore the
changes in the quality of life of persons with dementia
using dementia care network services over a period of 1
yr. Additionally, a deeper analysis was conducted to
show differences among the use of four different types
of dementia care networks.

Methods
The present paper was based on data from the multicentre, interdisciplinary evaluation study of dementia care
networks in Germany, DemNet-D, which was conducted
as a one-year observational quasi-experimental study
(2012–2015). In total, 13 dementia care networks from all
over Germany participated in the present study. Due to
practical reasons, no control group defined as persons not
part of a dementia care network was included, since most
persons with dementia or their family members are not
necessarily aware of whether their healthcare provider is
part of a dementia care network. Therefore we could not
ensure that participants of a control group would not have
used services provided by dementia care networks.
Sample

The DemNet-D study included persons with dementia
and their primary caregivers when they used the services
of 1 of the 13 participating dementia care networks. Detailed inclusion criteria for persons with dementia were:
 utilising one of the participating dementia care

networks;
 having a formal diagnosis of dementia;
 living at home;
 having a primary caregiver (e.g. relative, friend, or

nurse);
 giving written informed consent (for persons with

dementia with a legal representative, written informed
consent was obtained from the representative).
A primary caregiver was defined as a person with primary responsibility for a person with dementia; who
could be an informal caregiver (a family member/friend/
neighbour without professional training as a caregiver
and who did not receive payment for his/her support
other than a constant attendance allowance) or a professional caregiver. The focus of the present study was on
informal caregivers, but professional caregivers were not
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excluded since dementia care networks and their structures have not been previously described in a larger
study in Germany [29]. Participants were excluded from
the analysis if they withdrew their informed consent,
moved outside the region of the participating dementia
care network, or died.
Data collection

Due to German data protection regulations, dementia
care networks are not allowed to forward contact details
of possible participants without informed consent; therefore, employees of the dementia care networks recruited
the study participants. Primary data were collected by
specially trained nurses using face-to-face interviews
with persons with dementia and their informal caregivers conducted at home. Data collection included
sociodemographics (age, gender, and living situation),
and the social index was measured using the Scheuch
−Winkler Index [30], which allows the categorisation of
persons with dementia into three social classes (low,
middle, and high).
Quality of life – Quality of life Alzheimer’s disease

The quality of life of persons with dementia was the main
outcome parameter of the present study, and was measured using the proxy-rated Quality of Life Alzheimer’s
Disease (QoL-AD) scale [31]. The QoL-AD consists of 13
items (e.g. family and mood), which could be rated from
rare (1 point) to often (4 points). The results are presented
as a sum score (theoretical range: 13–52), with higher
scores indicating a better quality of life. The German version shows good psychometric properties [32, 33].
Impairment by dementia – Functional assessment staging

Using Functional Assessment Staging (FAST), the informal caregiver rated 18 items (e.g. ability to do complex
tasks) regarding the impairment due to dementia. In
total, there are seven stages (1 = no impairment up to 7
= very severe impairment) [34]. Due to the informal caregiver rating, ratings by persons with a medical background (e.g. nurse or general practitioner) may show
different results.
Challenging behaviour – Cohen−Mansfield agitation
inventory

The proxy-rated Cohen−Mansfield Agitation Inventory
(CMAI) [35] was used to evaluate the challenging behaviour of persons with dementia. The informal caregiver
rated 29 behaviours that are associated with challenging
behaviour (e.g. kicking and biting) on a seven-point
Likert scale (never to several times an hour). The analysis indicates the presence of agitated, aggressive, and
physically non-aggressive behaviours. In addition, the
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presence of at least one of these behaviours was
evaluated.
Depression – Geriatric depression scale

The self-rating instrument, Geriatric Depression Scale
(GDS) [36], contains 15 items. The dichotomous (yes/no)
answers are summed (theoretical range: 0–15), with higher
scores indicating a higher level of depression. The German
version shows good psychometric properties [37].
Activities of daily living – Instrumental activities of daily
living

Using the Instrumental Activities of Daily Living scale
(IADL) [38], the informal caregiver rated eight capacities
of daily living. The total score ranges from 0 to 8, with
higher scores indicating a higher independence. The
German version shows good psychometric properties [39].
Caregiver burden – Berliner Inventar zur
Angehörigenbelastung – Demenz

The “Berliner Inventar zur Angehörigenbelastung –
Demenz” [Berlin Inventory of Burden of Family
Members – Dementia] (BIZA-D) [40] measures 20
aspects of caregiver burden (e.g. subjective burden
due to changing behaviours or burden due to practical care tasks). Due to the strong association between capacities of daily living and caregiver burden
[41], only the category “burden due to practical care
tasks” was used for in-depth analysis in the present
paper. This category consists of six subscales including 25 items, which are ranked on a five-point Likert
scale in terms of how strongly every task is perceived
as a burden. A higher total score (theoretical range:
0–16) indicates a higher level of burden. An in-depth
description, including psychometric properties, has
been published elsewhere [42].
Data analysis

Data description was conducted with typical descriptive
values (mean and standard deviation) and associations
between two variables were analysed using a t-test and
Chi-square test. The main outcome was the difference in
quality of life after 1 yr (follow-up after 1 yr minus the
baseline value) measured using the QoL-AD. The influence of the type of dementia care network, as well as
further factors on the change in the quality of life over 1
yr, was analysed by multivariate linear mixed models,
using maximum-likelihood estimation. Dementia care
networks were included as random effects with the rationale that people within the same network have similar
characteristics.
This model included typical parameters, which are described as being associated with proxy-rated quality of
life, as fixed effects [17]: gender (male or female); living
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situation (living together, nearby, or at a greater distance); social index (Scheuch–Winkler: low, middle, or
high class); presence of at least one challenging behaviour (yes or no); the four types of dementia care networks; age (in years); depression (GDS); capacities of
daily living (IADL); caregiver burden (BIZA-D); and
quality of life at baseline (QoL-AD). Since the difference
between follow-up and baseline was considered, only
those participants who had observed values at both time
points were included in the analysis. Losses to follow-up
were excluded. No imputations were performed, leading
to the exclusion of observations with missing values in
the fixed effects. The statistical significance was set to
5%, with all analyses conducted following the evaluation
of model assumptions using SPSS® (v22) and R 3.1.2.

Results
In total, 13 dementia care networks (n = 8 in urban and n
= 5 in rural areas) participated in the DemNet-D study.
Three dementia care networks were identified as Stakeholder, Organisation, or Mission type, each; and the
remaining four networks were identified as Hybrid networks. At baseline, n = 560 persons with dementia and their
informal caregivers were included in the present study.
Sample at baseline

Sociodemographic characteristics are presented in Table 1.
At baseline, persons with dementia were 79.7 years (mean)
old and predominantly woman (57.0%). The health-related
outcomes regarding dementia show a severe level of impairment by dementia (FAST median: 6) with several consecutive impairments (e.g. IADL mean: 2.0). A total of
75.4% of participating persons with dementia had at least
one challenging behaviour (CMAI). An in-depth description of the quality of life of persons with dementia
entering the study (baseline results) has been published
elsewhere [43, 44].
During the one-year observation time, 153 persons with
dementia dropped out due to retraction of their informed
consent (n = 75), death (n = 66), or a move outside the region of their dementia care network (n = 12) (Fig. 1).
Group differences between persons with a follow-up
interview and those who dropped out could be found for
age, living situation, capacity of daily living (IADL), and
impairment by dementia (FAST). Persons who dropped
out were older, their caregivers more often were living in
greater distance and had lower capacities of daily living
at baseline. The proportion of persons with more severe
impairment by dementia (FAST) was also higher. In
summary, more strongly affected people dropped out of
the study.
With respect to the four different types of dementia
care networks, several significant differences were found
as shown in Table 2. There was a significant difference
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(ANOVA: p = 0.003) in QoL-AD scores between the
stakeholder and mission type (post-hoc: p < 0.001) dementia care networks, with higher QoL-AD scores for
mission networks. The mission dementia care network
had lower depression (GDS) scores and was significantly
different (ANOVA: p < 0.001) from the stakeholder
(post-hoc: p < 0.001) and organisation (post-hoc: p =
0.001) dementia care networks. Furthermore, the caregiver burden differed significantly (ANOVA: p < 0.001)
among dementia care networks types, with a lower burden found in users of the mission type as compared with
the stakeholder type (post-hoc: p = 0.010). In addition,
there were significantly less male users of the mission
dementia care networks, which also had more users with
a high social index as compared with the other types of
dementia care networks.
Changes over time

During the one-year follow-up, the QoL-AD score
remained relatively stable over time, with an average decline (follow-up minus baseline score) of 0.4. The descriptive comparison of quality of life changes according to the
different types of dementia care networks is displayed in
Fig. 2, and no statistically significant differences were observed. Additionally, the sample showed progressive
symptoms of dementia (Table 1). Participants were more
often living with their caregivers at baseline compared to
follow-up (62.8% vs. 57.5%, Bowker p < 0.001). The proportion of persons with dementia with very severe impairments due to dementia significantly increased from 46.7
to 58.5% over one-year (Bowker p < 0.001). Furthermore,
symptoms of depression increased (4.4 to 4.6, paired t-test
p < 0.001) while the capacities of daily living (IADL) declined from the initial 2.2 to 1.5 (paired t-test p < 0.001).
The proportion of participants showing at least one challenging behaviour increased over 1 year from 76.4 to
79.1% (McNemar p < 0.001).
Mixed-model analyses

Losses to follow-up and persons with missing values in
the independent variables were excluded from the linear
mixed model, resulting in the analysis of 231 observations. The linear mixed model (Table 3) yielded a significant result (p < 0.001, R2 = 0.185); however, the only
significantly associated factor was the QoL-AD score at
baseline. Higher scores at baseline predicted a decline
over time (p < 0.001; b = − 0.357). No other independent
variables, including the types of dementia care networks,
showed a significant association with the change in
QoL-AD scores during the one-year period.

Discussion
The present paper investigated the quality of life of persons
with dementia using different types of dementia care
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Table 1 Sample characteristics
total
(n = 560)

p-value
follow-up
(n = 407)*

loss to follow-up
(n = 153)

79.7 (8.4)

79.1 (8.5)

81.5 (8.1)

Female

319 (57.0)

244 (60.1)

81 (53.6)

Male

232 (41.4)

162 (39.9)

70 (46.4)

Together

337 (69.7)

252 (62.4)

85 (57.8)

Nearby

127 (22.7)

99 (24.5)

Greater distance

87 (15.5)

Low

follow-up

p-value

T0 (n = 407)*

T1 (n = 407)*

0.003a

n/a

n/a

n/a

0.101b

n/a

n/a

n/a

n/a

n/a

247 (62.8)

226 (57.5)

28 (19.0)

97 (24.7)

105 (26.7)

53 (13.1)

34 (23.1)

49 (12.5)

62 (15.8)

248 (60.6)

183 (60.6)

65 (60.7)

n/a

n/a

Middle

121 (29.6)

91 (30.1)

30 (28.0)

n/a

n/a

High

40 (9.8)

28 (9.3)

12 (11.2)

n/a

n/a

30 (7.8)

23 (6.0)

174 (45.4)

136 (35.5)

Age in years (mean, SD)
Sex (n, %)

Living situation of caregiver (n, %)
0.014c

< 0.001d

Social Index (Scheuch-Winkler) (n, %)
0.810c

Impairment by dementia (FAST, 0–7) (n, %)
Up to moderate (FAST ≤5)

42 (7.5)

35 (8.9)

7 (4.8)

Severe (FAST 6)

229 (40.9)

177 (44.9)

52 (35.6)

Very severe (FAST 7)

269 (48.0)

182 (46.2)

87 (59.6)

179 (46.7)

224 (58.5)

4.6 (3.4)

4.6 (3.4)

4.6 (3.4)

0.967a

4.4 (3.2)

4.6 (3.4)

< 0.001e

0.330b

152 (37.9)

171 (42.6)

< 0.001f

249 (62.1)

230 (57.4)

161 (40.0)

155 (38.6)

214 (60.0)

247 (61.4)

59 (14, 8)

60 (15.0)

340 (85.2)

339 (85.0)

307 (76.4)

321 (79.1)

Depression (GDS, 0–15) (mean, SD)

< 0.016c

< 0.001d

Challenging behavior (CMAI) (n; %)
Physically non-aggressive
behavior

yes

344 (61.4)

152 (37.9)

52 (35.4)

no

204 (36.4)

249 (62.1)

95 (64.6)

Verbally agitated
behavior

yes

330 (58.9)

161 (40.0)

60 (40.3)

no

221 (39.5)

241 (60.0)

89 (59.7)

yes

85 (15.2)

59 (14.8)

26 (17.6)

no

462 (82.5)

340 (85.2)

122 (82.4)

yes

422 (75.4)

307 (76.4)

115 (78.2)

Aggressive behavior

Mind. 1 challenging
behavior

no

0.519b
0.251b
0.369b

< 0.001f
< 0.001f
< 0.001f

127 (22.7)

95 (23.6)

32 (21.8)

95 (23.6)

84 (20.9)

Capacities of daily living
(IADL, 0–8) (mean, SD)

2.0 (1.9)

2.2 (1.9)

1.5 (1.6)

< 0.001a

2.2 (1.9)

1.5 (1.7)

< 0.001e

Quality of life (QoL-AD,
13–52), (mean, SD)

28.6 (5.5)

29.0 (5.4)

27.8 (5.7)

0.024a

29.1 (5.4)

28.7 (5.4)

< 0.001e

Caregiver Burden (BIZAD
ADL, 0–16) (mean, SD)

6.2 (4.9)

6.0 (5.0)

6.7 (4.8)

0.113a

n/a

n/a

n/a

a
t-test; b Fisher exact test; c chi-square-test; d Bowker’s Test; e paired sample t-test; f McNemar’s Test; DCN: regional dementia care network, SD standard deviation,
FAST Functional Assessment Staging, GDS Geriatric Depression Scale, CMAI Cohen-Mansfield-Agitation Inventory, IADL Instrumental Activities of Daily Living, QoLAD Quality of Life Alzheimers Disease, BIZA-D Berliner Inventar zur Angehörigenbelastung – Demenz, n/a not applicable, underlined values are most favorable
values, bold indicates significant results at significance level 0.05. * due to missing values, sample size may not sum up to n = 407 and therefore values may differ
from those of the follow-up sample (column 3)

network services, specifically focussing on differences in
QoL-AD scores during a one-year follow-up period. In
total, 560 participants were recruited, of which 153 persons
with dementia with severe impairments in their
health-related outcomes dropped out of the study. Generally, the participants of the present study were comparable
with those of the IdemUck study [28], in which users of
one dementia care network in Germany were studied.

At baseline, there was impairment in IADL-functioning
in the users of stakeholder and organisation dementia care
networks; consequently, the burden on the primary caregivers was higher in these networks as compared with that
in the other two networks. This is to be expected, since
higher requirements of (informal) care result in a higher
burden. It is evident, using a proxy-rated instrument to assess the quality of life of persons with dementia, that lower
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Baseline data collection
n 560 persons with dementia

Drop-out
n 75 withdrew informed consent
n 66 died
n 12 moved outside the region of DCN

Follow-up data collection
(after 12 months)
n 407 persons with dementia

Fig 1. Flowchart

capacities of daily living will result in lower quality of life
scores [16].
Quality of life

At baseline, the QoL-AD scores in the present study
were comparable with those of the IdemUck study (33,
9) [28]. An in-depth discussion of baseline data has been
previously published elsewhere [43]; however, the difference in QoL-AD scores (− 0.4) during the period of
one-year is not in accordance with those reported by
Vogel et al., [18]. Typically, quality of life declines with
the progression of dementia, especially the proxy-rated
quality of life. In a sample of community-dwelling
persons with dementia, a decline of 2.0 proxy-rated
QoL-AD scores was reported by Vogel et al. Since a decrease in quality of life was not observed in the present
study, this indicates that using the dementia care network services has a beneficial effect. The analysis of
changes over time indicates that quality of life is less
stable for users of the stakeholder networks as compared
with the other types of dementia care networks. Nonetheless, the multi-level analysis revealed no significant
differences among the four types of dementia care networks, suggesting that no type of dementia care network
is more beneficial than the others. Further studies
should investigate the association of frequency and number of services used.
The only influencing variable predicting the development of quality of life was the baseline QoL-AD score.
This is logical, since those with an initial high score will
have a greater probability of experiencing a decline in
their quality of life scores than people with lower scores
at the beginning. Surprisingly, other baseline variables

(e.g. depression and IADL functioning) were not significantly associated with changes in quality of life over
time, which is in contrast to other previously published
studies [16]. It was also unexpected that the living situation of primary caregivers was not significantly associated with this change over time. It is well-known that
the frequency of family visits is associated with the quality of life of persons with dementia [45]; thus, it is reasonable that persons living together with their loved
ones show higher quality of life scores than others. It is
possible that this discrepancy is due to the quality of life
being rated by the primary caregiver.
The current results indicate that persons with dementia who were supported by the dementia care network
benefited from the support in terms of a steady quality
of life over a one-year period. This combination of professional and informal healthcare is a clue to a tailored
care provision. This approach, on one hand looks after
the needs of a person with dementia, and on the other
hand offers support to informal caregivers to decrease
their burden [42]. Both aspects are supporting the
wishes of persons with dementia to stay at home and potentially delays or even avoids relocations to nursing
homes. In Germany, the social healthcare insurance follows the principle of “outpatient rather than inpatient
care provision”. The German Federal Ministry of Health
sees the benefit of a network of healthcare providers
with a special focus on dementia care; therefore in
Germany, the governance approved a law that gives financial support to build new dementia care networks
and to keep them running. Since 2017, dementia care
networks in Germany have been able to apply for grants
to support their work.
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Table 2 Sample characteristics at baseline and types of DCN
Stakeholder (n = 119)

Organization (n = 82)

Hybrid (n = 109)

Mission (n = 97)

p-value

78.7 (8.8)

80.6 (8.0)

78.5 (8.3)

79.1 (8.6)

0.333a

female

43 (36.1)

31 (38.3)

40 (36.7)

48 (49.5)

< 0.174b

male

76 (63.9)

50 (61.7)

69 (63.3)

49 (50.5)

Together

78 (66.1)

50 (62.5)

60 (55.0)

64 (66.0)

nearby

33 (28.0)

22 (27.5)

27 (24.8)

17 (17.5)

Greater distance

7 (5.9)

8 (10.0)

22 (20.2)

16 (16.5)

low

65 (67.0)

16 (36.4)

60 (75.9)

42 (51.2)

middle

27 (27.8)

25 (56.8)

11 (13.9)

28 (34.1)

high

5 (5.2)

3 (6.8)

8 (10.1)

12 (14.6)

up to moderate (FAST ≤5)

8 (7.1)

5 (6.3)

8 (7.4)

14 (14.9)

severe (FAST 6)

59 (52.2)

32 (40.5)

53 (49.1)

33 (35.1)

very severe (FAST 7)

46 (40.7)

42 (53.2)

47 (43.5)

47 (50.0)

5.4 (3.7)

5.3 (3.4)

4.4 (3.3)

3.3 (2.9)

< 0.001a

yes

152 (37.9)

52 (35.4)

0.330b

249 (62.1)

< 0.101f

no

249 (62.1)

95 (64.6)

yes

161 (40.0)

60 (40.3)

no

241 (60.0)

89 (59.7)

yes

59 (14.8)

26 (17.6)

no

340 (85.2)

122 (82.4)

yes

307 (76.4)

115 (78.2)

Age in years (mean, sd)
Sex (n, %)

Living situation of caregiver (n, %)
0.025b

Social Index (Scheuch-Winkler) (n, %)
< 0.001b

Impairment by dementia (FAST, 0–7) (n, %)
0.082b

Depression (GDS)
score (0–15); mean (sd)
Challenging behavior (CMAI) (n, %)
Physically non-aggressive behavior

Verbally agitated behavior

Aggressive behavior

At least 1 challenging behavior

158 (38.8)
0.519b

241 (60.0)

< 0.648f

166 (40.0)
0.251b

59 (14,8)

< 1.000f

348 (85.2)
0.369 b

307 (76.4)

< 0.272f

no

95 (23.6)

32 (21.8)

Capacities of daily living (IADL, 0–8); mean (sd)

1.9 (2.1)

1.9 (1.6)

2.3 (1.9)

2.5 (2.0)

100 (23.6)
< 0.050a

Quality of life (QoL-AD, 13–52); mean (sd)

27.8 (5.6)

28.6 (5.3)

29.0 (5.4)

29.0 (5.4)

0.003a

Caregiver Burden (BIZAD_ADL, 0–16) (mean, sd)

7.1 (5.1)

6.3 (5.1)

5.4 (4.5)

4.9 (5.0)

0.008a

a
ANOVA; b Fisher’s exact test; c chi-square-test; d Bowker’s Test; e paired sample t-test; f McNemar’s Test, DCN: regional dementia care network, sd standard
deviation, FAST Functional Assessment Staging, GDS Geriatric Depression Scale, CMAI Cohen-Mansfield-Agitation Inventory, IADL Instrumental Activities of Daily
Living, QoL-AD Quality of Life Alzheimer’s Disease, BIZA-D Berliner Inventar zur Angehörigenbelastung – Demenz; underlined values are most favorable values,
bold indicates significant results at significance level 0.05

Limitations
The present paper comprises several methodological issues that may limit the generalisability of the results.
Firstly, with respect to participant selection, although
the participating dementia care networks are from all
over Germany, the study sample comprises several regional clusters. Additionally, the recruiting process was
conducted independently by employees of the dementia
care networks, which could influence the representativeness of the study sample. However, the study sample is
characteristic and comparable with the samples in other
studies; thus, the present findings can be considered
valid. Moreover, the benefit of dementia care networks

was not clearly evident due to the lack of a control
group. Furthermore, health-related outcomes (e.g. FAST)
were mostly assessed by informal (non-professional)
caregivers as a proxy, and it is possible that professional
caregivers may have responded differently, which may
have yielded different results.

Conclusions
To the best of our knowledge, this is the first study to
analyse longitudinal results concerning the quality of life
of persons with dementia accessing different types of dementia care network services. In general, the presented
findings indicate the benefit of dementia care networks
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Fig 2. Changes of Quality of Life Scores over one year, by Types of Dementia Care Networks

Table 3 Linear mixed-model-analyses of quality of life
Dependent variable
Proxy-rated quality of life (QoL-AD
difference t1-t0)

p-value model
< 0.001

R2

independent (Co-) Variables

p-value

Beta

95% CI

Intercept

0.001

11.088

4.543;17.632

0.830

−0.123

−1.220;0.973

nearby

0.981

−0.017

−1.375;0.134

greater distance

0.969

0.039

−1.883;1.961

middle

0.648

0.291

−0.885;1.467

high

0.536

0.606

−1.257;2.469

0.247

0.816

−0.524;2.468

Organization

0.570

0.632

−1.716;2.980

Hybrid

0.746

0.301

−1.667;2.269

Mission

0.509

0.642

−1.401;2.687

0.816

−0.007

−0,069;0.052

0.352

−0.077

−0.233;0.080

0.183
a

Sex: female

Living situation of caregiverb

c

Social Index (Scheuch-Winkler)

at least 1 challenging behavior (CMAI)e
d

Type of DCN

age

f

depression (GDS)f

a

f

Capacities of daily living (IADL)

0.810

0.039

−0.274;0.352

Caregiver burden (BIZAD_ADL)f

0.118

−0.142

−0.315;0.030

QoL-AD at baseline

< 0.001

−0.357

−1.401;-0.231

compared to men; b compared to living together; c compared to low; d compared to Stakeholder; e compared to no challenging behavior. DCN Dementia Care
Network, f co-variables, GDS Geriatric Depression Scale, CMAI Cohen-Mansfield-Agitation Inventory, IADL Instrumental Activities of Daily Living, QoL-AD Quality of
Life Alzheimer’s Disease, BIZAD_ADL Berliner Inventar zur Angehörigenbelastung - Demenz – Subscale Burden due to practical task
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as a model of care for community-dwelling persons with
dementia. The various governance structures of the regional dementia care networks do not necessarily differentially influence the quality of life of their users.
Although dementia care networks can be considered a
promising approach for dementia care, further studies
are required to investigate the effectiveness of dementia
care networks on quality of life, especially in comparison
with a control group.
Abbreviations
ANOVA: Analysis of variance; CMAI: Cohen−Mansfield Agitation Inventory;
FAST: Functional Assessment Staging; GDS: Geriatric Depression Scale;
IADL: Instrumental Activities of Daily Living; QoL-AD: Quality of Life
Alzheimer’s Disease; SD: Standard deviation
Acknowledgements
We would like to thank all those who helped with the performance of the
present study, including healthcare services and participants.
Funding
The German Federal Ministry of Health funded the DemNet-D study.
Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on request.
Authors’ contributions
According to ICMJE guidelines, all authors 1) have made substantial contributions
to conception and design, acquisition of data, or analysis and interpretation of
data; 2) have been involved in drafting the manuscript or critical revision for
important intellectual content; 3) have given final approval of the version to be
published; and 4) agree to be accountable for all aspects of the work in ensuring
that questions related to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. JG: study design, data analysis, and
manuscript preparation. AS: data collection and manuscript preparation. SS: multilevel analysis and manuscript preparation. FLU: interviewer training and
manuscript preparation. JRT: study design and manuscript preparation.
BM: data management and manuscript preparation. SSW: study design
and manuscript preparation. KWO: study design, data analysis, and
manuscript preparation. All authors read and approved the final version.
Ethics approval and consent to participate
The Ethics Committee of the University of Greifswald gave their ethical
approval (registration number BB107/12). All participants or their legal
representatives provided informed consent. During data collection, study
nurses monitored ongoing consent.
Consent for publication
The authors agree to transfer the copyright of the contribution to Health
and Quality of Life Outcome. They state that the contribution has not been
published elsewhere in whole or in part.
Competing interests
All authors state that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.
Author details
1
HTW des Saarlandes, Faculty of Social Sciences, Department of Health and
Nursing, Goebenstr. 40, 66117 Saarbrücken, Germany. 2Institute for Public
Health and Nursing Research (IPP), University of Bremen, Grazer Str. 4, 28359
Bremen, Germany. 3Competence Centre for Clinical Studies, University of
Bremen, Linzer Str. 4, 28359 Bremen, Germany. 4German Centre for
Neurodegenerative Diseases (DZNE) site Witten, Stockumer Str. 12, 58453
Witten, Germany. 5German Centre for Neurodegenerative Diseases (DZNE),

Page 10 of 11

site Rostock / Greifswald, Ellernholzstr. 1-2, 17489 Greifswald, Germany.
6
Institute of Applied Social Sciences (IfaS) at DHBW Stuttgart, Rotebühlstraße
131, 70197 Stuttgart, Germany. 7Institute for Community Medicine,
Department of Epidemiology of Health Care and Community Health,
University Medicine, Greifswald, Germany.
Received: 27 November 2017 Accepted: 31 July 2018

References
1. Wimo A, Prince M. In: Alzheimer’s Disease International, editor. World
Alzheimer Report 2010. The Global Economic Impact of Dementia:
Alzheimer’s Disease International; 2010.
2. Bickel, H. Die Häufigkeit von Demenzerkrankungen [Frequencies of dementia
illnesses]. Available from: https://www.deutsche-alzheimer.de/fileadmin/alz/
pdf/factsheets/infoblatt1_haeufigkeit_demenzerkrankungen_dalzg.pdf.
Accessed 21.07.2016].
3. Hickman RA, Faustin A, Wisniewski T. Alzheimer disease and its growing
epidemic: risk factors, biomarkers and the urgent need for therapeutics.
Neurol Clin. 2016;34(4):941–53.
4. Thyrian JR. Menschen mit Demenz in der primärärztlichen Versorgung
[people with dementia in primary care : prevalence, incidence, risk factors
and interventions]. Z Gerontol Geriatr. 2017;50(2):32–8.
5. de Vugt ME, Verhey FRJ. The impact of early dementia diagnosis and
intervention on informal caregivers. Prog Neurobiol. 2013;110:54–62.
6. Pinquart M, Sörensen S. Differences between caregivers and noncaregivers
in psychological health and physical health: a meta-analysis. Psychol Aging.
2003;18(2):250–67.
7. Spangenberg L, Glaesmer H, Brähler E, Kersting A, Strauß B. Nachdenken
über das Wohnen im Alter [Considering housing arrangements in elderly
life]. Z Gerontol Geriatr. 2013;46(3):251–9.
8. Koller M, Neugebauer EAM, Augustin M, Büssing A, Farin E, KlinkhammerSchalke M, Lorenz W, Münch K, Petersen-Ewert C, Steinbüchel Nv, Wieseler
B. Die Erfassung von Lebensqualität in der Versorgungsforschung konzeptuelle, methodische und strukturelle Voraussetzungen [Assessment of
Quality of Life in Health Services Research – Conceptual, Methodological and
Structural Prerequisites]. Gesundheitswesen. 2009;71(12):864–72.
9. Moniz-Cook E, Vernooij-Dassen M, Woods R, Verhey F, Chattat R, de Vugt M,
Mountain G, O’Connell M, Harrison J, Vasse E, Dröes RM, Orrell M. A
European consensus on outcome measures for psychosocial intervention
research in dementia care. Aging Ment Health. 2008;12(1):14–29.
10. Counted V, Possamai A, Meade T. Relational spirituality and quality of life 2007 to
2017: an integrative research review. Health Qual Life Outcomes. 2018;16(1):75.
11. Lawton MP. In: Birren JE, Lubben JE, Rowe JC, Deutchman DE, editors. A
multidimensional view of quality of life in frail elders, in The Concept and
Measurement of Quality of Life in the Frail Elderly. San Diego: Academic
Press; 1991. p. 3–27.
12. Schölzel-Dorenbos CJM, Meeuwsen EJ, Rikkert MGMO. Integrating unmet
needs into dementia health-related quality of life research and care:
introduction of the hierarchy model of needs in dementia. Aging Ment
Health. 2010;14(1):113–9.
13. Rabins PV, Black BS. Measuring quality of life in dementia: purposes, goals,
challenges and progress. Int Psychogeriatr. 2007;19(03):401–7.
14. Gräske J, Fischer T, Kuhlmey A, Wolf-Ostermann K. Quality of life in
dementia care--differences in quality of life measurements performed by
residents with dementia and by nursing staff. Aging Ment Health. 2012;
16(7):819–27.
15. Gräske J, Meyer S, Wolf-Ostermann K. Quality of life ratings in dementia care
- a cross-sectional study to identify factors associated with proxy-ratings.
Health Qual Life Outcomes. 2014;12(1):177.
16. Banerjee S, Samsi K, Petrie CD, Alvir J, Treglia M, Schwam EM, del Valle M.
What do we know about quality of life in dementia? A review of the
emerging evidence on the predictive and explanatory value of disease
specific measures of health related quality of life in people with dementia.
Int J Geriatr Psychiatry. 2009;24(1):15–24.
17. Beerens HC, Zwakhalen SMG, Verbeek H, Ruwaard D, Hamers JPH. Factors
associated with quality of life of people with dementia in long-term care
facilities: a systematic review. Int J Nurs Stud. 2013;50(9):1259–70.
18. Vogel A, Bhattacharya S, Waldorff F, Waldemar G. Proxy-rated quality of life
in Alzheimer's disease: a three-year longitudinal study. Int Psychogeriatr.
2012;24(01):82–9.

Gräske et al. Health and Quality of Life Outcomes (2018) 16:181

19. Moise, P., Schwarzinger, M., and Um, M., Dementia Care in 9 OECD Countries:
A Comparative Analysis., ed. OECD. 2004, Paris: OECD Publishing.
20. Koller D, Eisele M, Kaduszkiewicz H, Schon G, Steinmann S, Wiese B, Glaeske G,
van den Bussche H. Ambulatory health services utilization in patients with
dementia - is there an urban-rural difference? Int J Health Geogr. 2010;9(1):59.
21. Wübbeler M, Thyrian JR, Michalowsky B, Erdmann P, Hertel J, Holle B, Gräske
J, Schäfer-Walkmann S, Hoffmann W. How do people with dementia utilise
primary care physicians and specialists within dementia networks? Results
of the dementia networks in Germany (DemNet-D) study. Health Soc Care
Community. 2017;25(1):285–94.
22. World Health Organisation. Integreated Health Services - What and Why?
Technical Brief. 2008;2008(1): 1–10.
23. Schäfer-Walkmann, S., Traub, F., Peitz, A., Holle, B., Thyrian, J., and WolfOstermann, K., Local Dementia Care Netzworks in Germany. Types and
Governance structures. 2014: Paper presented at 24th Alzheimer Europe
Conference in Glasgow, Schottland available at: http://www.alzheimereurope.org/Conferences/Previous-conferences/2014-Glasgow/DetailedProgramme-abstracts-and-presentations/PO151-PO200. 23.03.2017.
24. Michalowsky B, Wübbeler M, Thyrian JR, Holle B, Gräske J, Schäfer-Walkmann
S, Fleßa S, Hoffmann W. Finanzierung regionaler Demenznetzwerke:
Determinanten einer nachhaltigen Finanzierung am Beispiel spezialisierter
Gesundheitsnetzwerke [Financing Regional Dementia Networks in Germany:
Determinants of Sustainable Healthcare Networks]. Gesundheitswesen. 2017;
79(12):1031–5.
25. Minkman MMN, Ligthart SA, Huijsman R. Integrated dementia care in the
Netherlands: a multiple case study of case management programmes.
Health Soc Care Community. 2009;17(5):485–94.
26. Hokema A, Sulmann D. In: Böhm K, Tesch-Römer C, Ziese T, editors.
Vernetzung in der gesundheitlichen und pflegerischen Versorgung: Wem
nützt sie? [Networking in health care: Who would benefit?], in Beiträge zur
Gesundheitsberichterstattung des Bundes. Gesundheit und Krankheit im
Alter. Berlin: Robert Koch-Institut; 2009. p. 207–15.
27. Schäfer-Walkmann S, Deterding D. Demenzversorgung integriert gestalten
[Creating integrated dementia care]. Forum Sozialarbeit. 2009;2009(4):25–8.
28. Köhler L, Meinke-Franze C, Hein J, Fendrich K, Heymann R, Thyrian JR,
Hoffmann W. Does an interdisciplinary network improve dementia care?
Results from the IDemUck-study. Curr Alzheimer Res. 2014;11(6):538–48.
29. 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. 2017;21(9):926–37.
30. Winkler J, Der Stolzenberg H. Sozialschichtindex im
Bundesgesundheitssurvey [the social index within the federal health care
survey]. Gesundheitswesen. 1999;61(Special Issue):178–83.
31. Logsdon RG, Gibbons LE, McCurry SM, Teri L. Quality of life in Alzheimer’s
disease: patient and caregiver reports. J Ment Health. 1999;5(1):21–32.
32. Hylla J, Schwab CGG, Isfort M, Halek M, Dichter MN. Interne Konsistenz und
Konstruktvalidität des quality of life in Alzheimer's disease (QoL-AD) proxy
instruments [internal consistency and construct validity of the quality of life
in Alzheimer's disease (QoL-AD) proxy – a secondary data analysis]. Pflege.
2016;29(4):183–91.
33. Gräske J, Verbeek H, Gellert P, Fischer T, Kuhlmey A, Wolf-Ostermann K. How
to measure quality of life in shared-housing arrangements? A comparison
of dementia-specific instruments. Qual Life Res. 2014;23(2):549–59.
34. Auer S, Reisberg B. The GDS/FAST Staging System. Int Psychogeriatr. 1997;
9(Supplement 1):167–71.
35. Cohen-Mansfield J. Instruction manual for the Cohen-Mansfield agitation
inventory (CMAI). 1st ed. Washington: The Research Institute of the Hebrew
Home of Greater Washington; 1991.
36. Yesavage JA, Brink TL, Rose TL, Lum O, Huang V, Adey M, Leirer VO.
Development and validation of a geriatric depression screening scale: a
preliminary report. J Psychiatr Res. 1982;17(1):37–49.
37. Gauggel S, Birkner B. Validität und Reliabilität einer deutschen version der
Geriatrischen Depressionsskala (GDS) [validity and reliability of a German
version of the geriatric depression scale (GDS)]. ZfKPP. 1999;28(1):18–27.
38. Lawton M, Brody E. Assessment of Older People: Self-Maintaining and
Instrumental Activities of Daily Living. Gerontologist. 1969;9(3 Part 1):179–86.
39. Graf C. The Lawton Instrumental Activities of Daily Living Scale. Am J Nurs.
2008;108(4):52–62.

Page 11 of 11

40. Zank S, Schacke C, Leipold B. Längsschnittstudie zur Belastung pflegender
Angehöriger von demenziell Erkrankten (LEANDER) [Longitudinal study of
burden of family caregiver of people with dementia (LEANDER)]. Z Gerontol
Geriatr. 2007;20(4):239–55.
41. Kang HS, Myung W, Na DL, Kim SY, Lee J-H, Han S-H, Choi SH, Kim S, Kim S,
Kim DK. Factors associated with caregiver burden in patients with
Alzheimer's disease. Psychiatry Investig. 2014;11(2):152–9.
42. Laporte Uribe F, Gräske J, Grill S, Heinrich S, Schäfer-Walkmann S, Thyrian JR,
Holle B. Regional dementia care networks in Germany: changes in caregiver
burden at one-year follow-up and associated factors. Int Psychogeriatr.
2017;29(6):991–1004.
43. Gräske J, Meyer S, Schmidt A, Thyrian J, Schäfer-Walkmann S, Schmidt S, WolfOstermann K. Regionale Demenznetzwerke in Deutschland – Ergebnisse der
DemNet-D-Studie zur Lebensqualität der Nutzer/innen [regional dementia care
networks in Germany--results from the DemNet-D-study regarding the quality
of life of their users]. Pflege. 2016;29(2):93–101.
44. 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):21–7.
45. Gräske J, Meyer S, Worch A, Wolf-Ostermann K. Family visits in sharedhousing arrangements for residents with dementia – a cross-sectional study
on the impact on residents’ quality of life. BMC Geriatr. 2015;15(14):1–9.

