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Abstract

Background: Most people with dementia wish to remain at home for as long as possible. Therefore, it is important
to know the predictors of institutionalization, especially those that can be influenced. The aim of the present study
is to identify predictors of the institutionalization of people with mild cognitive impairment (MCI) to moderate
dementia who attend day care facilities (DCFs) throughout Germany.

Methods: This study is a secondary analysis of longitudinal data from 371 dyads comprising a cognitively impaired
care receiver (CR) and a caregiver (CG). The data were collected in DCFs and via telephone interviews at three
measurement points. To investigate the extent to which 16 variables could predict the institutionalization of the
CRs between the 6- and 12-month follow-up, in the first step bivariate Cox regressions were calculated. In the
second step, significant predictors were included in a model using multivariate Cox regression.

Results: Between the 6- and 12-month evaluations, 39 CRs moved into an institution. The risk of institutionalization
of people with MCI to moderate dementia attending a DCF increased significantly (p < .05) when the CRs showed
more neuropsychiatric symptoms (Hazard ratio (HR) = 1.237), when the CRs and their CGs did not live together in
the same house (HR = 2.560), or when the care level of the CRs is low (HR = 2.241).

Conclusions: Neuropsychiatric symptoms could be a possible starting point for therapeutic interventions that are
designed to delay or prevent institutionalization. CG who do not live with their CR in the same house and CG who
care for a CR with impairment in performing daily routine tasks care are particularly likely to make the decision to
institutionalize the CR. For this group, advice and support are particularly important.

Trail registration: ISRCTN16412551.
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Background
People with dementia in most cases hope that they can stay
at home for as long as possible [1]. For them,
institutionalization means losing their long-term home, their

own independence, and their familiar social environment
[2]. In addition, their physical and mental health tend to suf-
fer, and this is associated with a higher risk of morbidity and
mortality [3]. Besides the care receivers (CRs), the
institutionalization also affects the family caregivers (CGs)
directly. Although CGs tend to note a reduction in everyday
physical and emotional burdens immediately after their CR
is institutionalized [4], CGs depressive symptoms and anx-
iety usually remain as high as before [5]. The
institutionalization also usually brings financial problems
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because it is the most expensive option for the family. Al-
though long-term care insurance can ease the burden, a
self-share (up to 2000 euros per month in Germany) has to
be borne by those affected [2].
In Germany, it is assumed that currently about 1.5 to

3.7 million people are affected by MCI [6] and people
with MCI have a 2 to 4.6 times higher annual rate of
conversion to dementia [7]. As the German population
continues to age, the number of people with MCI and
the number of people with MCI who develop dementia
will increase, which will pose major challenges for the
care of this group [6]. Day care facilities (DCFs) are a
support offer that reduces the burden of care for CGs
[8]. Based on the increasing number of people in need of
care, this offer is becoming increasingly important. Many
of the DCFs are specialized on people with dementia as
“gerontopsychiatric DCFs” [9]. To the best of our know-
ledge, there have not been any studies searching for the
predictors of institutionalization of people with mild
cognitive impairment to moderate dementia who visit a
DCF.
Many studies with different target groups have fo-

cused on predictors of institutionalization. Eska and
colleagues for example focused in their study particu-
lar on patients with mild to moderate dementia who
were cared for at home [2]. In line with other re-
search results, they found that institutionalization was
more likely (a) for older patients [2], (b) for older
CGs [2, 10–12], (c) when CGs and CRs did not live
together [2, 13], (d) when CGs had a high educational
level [2], (e) when the subjective burden on CGs was
high [2, 14], and (f) when community health services
were used a lot [2, 15, 16].
These six predictors are not easy to influence. How-

ever, to prevent institutionalization it is especially im-
portant to focus on predictors that can be influenced
or even prevented through interventions, for example,
cognitive skills, everyday practical skills, and neuro-
psychiatric symptoms [17–20]. These factors also
strongly influence the required amount of care that is
reflected in the care level in Germany [2]. Heinen
and colleagues were able to show that the risk of
institutionalization in people with dementia increased
in general with an increase in the care level [21]. The
present study focused on one specific subgroup of
people, which has not been a major focus of research
so far. Every CR had MCI, mild dementia, or moder-
ate dementia and regularly visited a DCF. The focus
is thus on people with MCI and the earlier stages of
dementia. For this group, we wanted to develop a
model for predicting institutionalization. Thereby, our
interest was in determining which variables across a
6-month time period would be significant predictors
of institutionalization in a multivariate context.

Methods
Research design
We used data from the German day-care study, a
cluster randomized, controlled, single-blind follow-up
study with a 6-month intervention phase in the wait-
list control group design ([22]; for main findings see:
[20]). In the intervention group, MAKS therapy was
carried out for 6 months, for which the employees of
the DCFs had previously been trained. The control
group received treatment as usual. The data were col-
lected at three different points: at the beginning of
the study (t0); after the intervention phase (t6), and
after 12 months (t12). The data were also collected at
different levels: The DCF employees collected data
from the CRs, and the CGs were interviewed on the
telephone (see Fig. 1) [22]. The elements of the study
were approved by the ethics committee of the Med-
ical Faculty of the Friedrich-Alexander-University
Erlangen-Nuremberg, and the study design was pub-
lished in advance and carried out as described [22].

Criteria for inclusion and exclusion
Two-stage screening excluded those who had at least
one of the following: blindness or deafness, poor com-
munication skills, more than one stroke, severe depres-
sion, schizophrenia, an addiction disorder, no CG,
already existing concrete plans for institutionalization, or
presence in the DCF less often than once a week. In a
second step, neuropsychological tests (Mini-Mental State
Examination (MMSE) and Montreal Cognitive Assess-
ment (MoCa)) were used to determine whether MCI or
mild to moderate dementia was present among the visi-
tors of the DCF [22]. Thus, a sample of 453 participants
who had had MCI, mild dementia, or moderate demen-
tia from 34 different DCFs from all over Germany was
recruited at the beginning of the study.

Participants
In our analysis, all dyads of CRs and CGs for which we
had valid data on care situation (e.g. institutionalization,
death, DCF attendance) were included. Of the 453 eli-
gible dyads at t0, 35 participants had already transferred
to the nursing home before the first measurement point
(t6) and 47 had died before the second measurement
point (t12). This results in a sample of 371 dyads. Be-
tween t6 and t12, 39 CRs moved into a nursing home.
More information about the sample can be found in
Table 1.

Intervention
The MAKS therapy consists of four components:
motor skills (M), daily practical skills (A), cognitive
skills (K), and social skills (S), and there is a manual
for carrying out the group therapy [23]. The various
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components are performed daily in the same order
and take about two hours. The therapy begins with a
social attunement that lasts for about 10 min (e.g., a
welcoming round). This is followed by exercises for
sensorimotor activation (e.g., exercises to loosen up).
This unit takes about 30 min and promotes general
mobility, balance, as well as coarse and fine motor
skills and sensory perception. This is followed by a
break and then the cognitive activation, which also
lasts about 30 min (e.g., remembering, recognizing).
Participants are trained to develop skills such as lo-
gical thinking and speech comprehension. Finally, the
daily practice activation (e.g., household activities)
takes about 40 min. Coarse and fine motor skills are
promoted, and procedural memory is stimulated [23].
In the intervention group, the MAKS therapy was
conducted daily from Monday to Friday with all study
participants present in the DCF. This resulted in a
therapy dose of 1 to 5 treatment days per week [20].
In addition to the MAKS therapy, the CGs in the
intervention group received up to three telephone

calls from a trained counsellor with the goal to em-
power the caregivers by improving their skills in deal-
ing with the home care [22].

Measures
Mini-mental state examination (MMSE)
The MMSE measures different areas of cognitive func-
tioning: orientation, registration, attention, arithmetic,
memory, and language. The score to be achieved ranges
from 0 to 30 points, with higher scores representing bet-
ter cognitive performance. Scores of 23 or lower indicate
dementia [24]. Reliability is α = .82 [25].

Montreal cognitive assessment (MoCa)
The MoCa is a psychometric test that is used to
identify MCI. It consists of more difficult items than
the MMSE. Scores of 0 to 30 can be achieved, with
higher scores standing for better cognitive perform-
ance. Scores of 22 or lower indicate MCI. Reliability
is α = .83 [26].

Fig. 1 Flow chart (short version)
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Resource utilization in dementia (RUD)
The RUD is the world’s most widely used questionnaire
for collecting data on the use of resources by people
with dementia. For the present study, the RUD was im-
portant for determining which community health ser-
vices were being used. The community health services
requested by the RUD included: nursing courses, a
counseling center for relatives, a self-help group for

relatives, home care services, care groups, “meals on
wheels”, temporary institutional respite care, an out-
patient nursing service, domestic help, and other services
[27]. Possible answers were “yes” and “no”. Services that
did not fit into any of the categories were summarized
under “other services,” which included, for example, a
medical call button or tandem holidays. With the infor-
mation from “other services,” we expanded the list to

Table 1 Descriptive Statistics

Second Measurement Institutionalization
(n = 39, 100%)

No Institutionalization
(n = 332, 100%)

Test for group differences
p

Total
(N = 371, 100%)

Caregiver

Age, mean (SD) 58.46 (10.2) 59.55 (11.6) .576 a 59.44 (11.5)

Women, number (%) 29 (74.4) 244 (73.5) .908 b 273 (73.6)

Education in years, mean (SD) 11.36 (3.1) 10.89 (2.9) .337 a 10.94 (2.9)

Employed, number (%) 23 (59.0) 175 (52.7) .458 b 198 (53.4)

Relationship to CR, number (%) .069 b*

Married/long-term relationship 5 (12.8) 94 (28.3) 99 (26.7)

Daughter/son 26 (66.7) 198 (59.6) 224 (60.4)

Daughter−/son-in-law 3 (7.7) 21 (6.3) 24 (6.5)

Other relatives 4 (10.3) 17 (5.1) 21 (5.7)

Friend/neighbor 1 (2.6) 2 (.6) 3 (.8)

Living together with CR, number (%) 16 (41.0) 213 (64.2) .005 b 229 (61.7)

Subjective burden (BSFC-s), mean (SD) 13.36 (8.0) 11.84 (7.7) .250 a 12.00 (7.8)

Telephone support intervention, mean (SD) 15 (38.8) 103 (31.0) .345 a 118 (31.8)

Care receiver

Age, mean (SD) 83.46 (7.4) 81.11 (7.7) .070 a 81.36 (7.7)

Women, number (%) 25 (64.1) 206 (62.0) .802 b 231 (62.3)

Living in relationship, number (%) 13 (33.3) 134 (40.4) .396 b 147 (39.6)

MAKS therapy received, number (%) 27 (69.2) 187 (56.3) .123 b 214 (57.7)

Antidementive drug, number (%) 15 (38.5) 103 (31.0) .345 b 118 (31.8)

Use of community health services, mean (SD) 2.05 (1.4) 1.80 (1.3) .269 a 1.83 (1.3)

Neuropsychiatric symptoms (NPI-Q), mean (SD) 6.56 (2.6) 5.15 (2.6) .002 a 5.30 (2.6)

Everyday practical skills (ETAM), mean (SD) 16.67 (6.8) 17.72 (7.5) .409 a 17.61 (7.4)

Cognitive restrictions (MMSE), mean (SD) 18.39 (5.4) 19.32 (6.0) .354 a 19.22 (5.9)

Care level, number (%) .022 b**

No care level 2 (5.1) 20 (6.0) 22 (5.9)

Care level 0 9 (23.1) 28 (8.4) 37 (10.0)

Care level 1 22 (56.4) 175 (52.7) 197 (53.1)

Care level 2 6 (15.4) 104 (31.3) 110 (29.6)

Care level 3 0 (0) 5 (1.5) 5 (1.3)

Note. SD: standard deviation, school education (Range 0 to 18 years), BSFC-s: Burden scale for family CGs – short version (Range 0 to 30), community health
services (Range 0 to 13), NPI-Q: Neuropsychiatric Inventory Questionnaire (Range 0 to 12), ETAM: Erlanger test of Activities of daily living (Range 0 to 30), MMSE:
Mini-Mental State Examination (Range 0 to 30)
a t-test
bchi-square test
* The three cells “daughter−/son-in-law,” “other relatives,” and “friend/neighbor” were combined because these cells had an expected count of less than 5 in the
chi-square test
** The cells “no care level” and “care level 0” as well as the cells “care level 2” and “care level 3” were combined because these cells had an expected count of less
than 5 in the chi-square test
Bold printed p-values are statistically significant; p ≤ .05
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include preventive care and non-drug treatments (e.g.,
physiotherapy, occupational therapy, or speech therapy).

Burden scale for family caregivers - short version (BSFC-s)
The BSFC-s comprises 10 items that are used to record
the subjective burden on caregiving relatives. The 10
items are answered on a 4-point scale ranging from 0
(strongly disagree) to 3 (strongly agree). The higher the
total score (0 to 30) on the BSFC-s, the stronger the sub-
jective burden on the CG. Reliability is α = .92 [28].

Neuropsychiatric inventory questionnaire (NPI-Q)
The NPI-Q is a questionnaire for the evaluation of
neuropsychiatric symptoms. The observer scoring scale
is completed by an informal CG and includes 12 general
categories of symptoms that are probed for presence/ab-
sence: delusions, hallucinations, agitation, depression/
dysphoria, anxiety, elation/euphoria, apathy/indifference,
disinhibition, irritability/lability, motor restlessness, noc-
turnal behavior, and appetite/eating. If the answer is
“yes,” additional aspects can be investigated in this do-
main, but only the screening questions were adminis-
tered in the present study [29].

Erlanger test of activities of daily living (ETAM)
The ETAM tests for the ability to perform instrumental
activities of daily living. It is a performance test used to
assess people with MCI or mild dementia. The test takes
19 to 35 min and consists of six items based on the
International Classification of Functioning, Disability,
and Health (ICF). Scores range from 0 to 30, with higher
scores indicating better everyday practical skills. Reliabil-
ity is α = .71 [30].

Care level
The care level in Germany is defined by the Medical Ser-
vice of the Health insurances and depends on the need
for care due to physical or mental disabilities and also
determines which financial services the long-term care
insurance will pay for. Trained experts from the medical
services of health insurance companies (MDK) assess
the need for care and distribute the care levels accord-
ingly. The classifications range from a care level of 1 (lit-
tle impairment, at least 1,5 h nursing time/ day) to a
care level of 3 (severe impairment, at least 5 h nursing
time/ day) [31]. An extra classification (care level 0) is
given to people with dementia or mentally ill people
who have impaired competence in instrumental activities
of daily living (iADL) and Behavioral and Psychological
Symptoms of Dementia (BPSD). This means limitations
in at least two out of 13 areas, which include e.g. uncon-
trolled leaving of the living area; misjudging or causing
dangerous situations; physically or verbally aggressive
behavior; disturbance of the day-night rhythm [32].

Demographic data and care situation
DCF employees collected sociodemographic data (age,
sex) and information about the care situation. CGs were
asked to provide information about marital status, living
situation, and educational level for both the CRs and the
CGs. Information from the CGs about employment, liv-
ing situation, and care situation (e.g. date of
institutionalization or death) was recorded at each meas-
urement point [20]. For a detailed description please also
the study protocol [22].

Generation of sum scores and differences
For the statistical calculations, the individual variables
from the RUD were converted into sum scores. The final
variable shows how many community health services
were used in total. To account for any changes in the 6
months before our starting point, difference scores were
calculated between the sum scores from our starting
point (t6) and the measurement 6months before (t0) (t6
- t0). Difference scores were calculated in the same way
for the BSFC-s, the NPI, the care level, the MMSE, and
the ETAM. Cox regression involves a time variable,
which consist of days, months, or years. For this pur-
pose, the variable “date of institutionalization” was recal-
culated as “months from the second measurement point
(t6) to the transition to a nursing home”. Up to the mid-
dle of the month, the months were rounded down, and
after the middle of the month, they were rounded up.

Statistical analyses
To develop a multivariate predictive model of
institutionalization of people with MCI, mild or moder-
ate dementia visiting a DCF, a multivariate Cox regres-
sion was prepared. Therefore, the following approach
was taken: For the descriptive statistics, t-tests and chi-
square tests were calculated. To achieve meaningful re-
sults in the multivariate Cox regression, the number of
variables should be limited. As a rule, the number of in-
dependent variables should not exceed 10% of the target
events [33]. For the present study, this meant a limit of
four independent variables for the multivariate model.
To choose the most predictive variables, in a first step,
17 individual bivariate Cox regressions were calculated
by using all the variables derived from the literature and
a control variable:

(1) age CR, age CG, educational level of CG,
cohabitation, community health services use,
subjective burden CG, cognitive skills CR, everyday
practice skills CR, neuropsychiatric symptoms CR,
and care level CR;

(2) changes in the following variables across a 6-month
time period (t6 - t0): CGs subjective burden, use of
community health services, cognitive skills, everyday
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practical skills, neuropsychiatric symptoms, and
care level

(3) control variable: participation in the MAKS
therapy/ telephone intervention.

For all Cox regressions, the inclusion method was used
and institutionalization was the dependent variable.
Since only categorical and metric variables can be used
in the Cox regression, the ordinal variable “care level”
has been converted into a categorical variable (no care
level and care level 0 vs. care level 1, 2 and 3). To avoid
redundancy in the multivariate model, the significant
variables were tested for multicollinearity by performing
a collinearity diagnosis. The requirement is met if all
variance inflation factors (VIF) are smaller than 5 [34].
The significant variables found in the bivariate analyses
and the control variable “participation in the MAKS
therapy (yes vs. no)” were included in the multivariate
model to predict institutionalization. This was calculated
by applying the multivariate Cox analysis with the inclu-
sion method. For all analysis, an error probability (alpha)
of less than 5% was the cutoff for statistical significance.
The statistics software IBM SPSS Version 21 for Win-
dows was used for all calculations.

Results
The CGs mean age was 59.4 years, 73.6% were women
and 53.4% were employed. The CRs mean age was 81.4

years and 62.3% were women. The majority of CRs in
both groups (institutionalization and no
institutionalization) had care level 1 (56% vs. 53%). In
the case of institutionalization, 23% of the CRs had a
care level of 0, whereas this was evident in 8% of CRs
who were not institutionalized. For more information
about the total sample as well as group comparisons of
the two subgroups “institutionalization” and “no
institutionalization,” see Table 1. The table is divided
into information about the CGs and the CRs.
Table 1.

Bivariate analysis
The results of the bivariate analyses are shown in
Table 2. The significant predictors of institutionalization
were: (1) cohabitation of CGs and CRs, (2) neuropsychi-
atric symptoms, and (3) care level.

Multicollinearity
The collinearity diagnosis only showed VIF values less
than 5 (cohabitation: VIF = 1.025, neuropsychiatric
symptoms: VIF = 1.021, care level: VIF = 1.002). Thus, all
three predictors could be included in the multivariate
analysis.

Multivariate analysis
Table 3 shows the result of the multivariate Cox regres-
sion. The analysis shows that the risk of

Table 2 Bivariate Cox regressions

Variable B SE Wald p-Value Exp(B) 95% Cl for Exp(B)

Lower Upper

Age CR .045 .025 3.169 .075 1.046 .995 1.099

Age CG −.007 .014 .265 .607 .993 .966 1.020

Educational level of CG .046 .050 .856 .355 1.047 .950 1.155

Cohabitation .884 .326 7.376 .007 2.421 1.279 4.583

Community health services .123 .116 1.126 .289 1.131 .901 1.419

Subjective burden CG .024 .020 1.438 .230 1.024 .985 1.066

Cognitive skills CR −.026 .026 .948 .330 .975 .925 1.026

Everyday practical skills CR −.018 .021 .749 .387 .982 .942 1.023

Neuropsychiatric symptoms CR .190 .061 9.764 .002 1.210 1.074 1.363

Care level CR .764 .356 4.607 .032 1.246 1.069 4.312

Difference community health services −.046 .147 .099 .753 .955 .716 1.273

Difference subjective burden of CG .025 .034 .537 .464 1.025 .960 1.095

Difference cognitive disabilities −.027 .041 .443 .506 .973 .898 1.054

Difference everyday practical skills −0.27 .035 .575 .448 .974 .909 1.043

Difference neuropsychiatric symptoms −.009 .088 .011 .916 .991 .824 1.177

Difference in care level −1.022 1.243 .676 .411 .360 .031 4.116

MAKS therapy/telephone intervention −.516 .347 2.211 .137 .597 .302 1.178

Note. B: regression coefficient, SE: standard error, Wald: Wald significance test, Exp (B): hazard ratio, Cl: confidence interval
Bold printed variables are statistically significant; p ≤ .05
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institutionalization increases: (1) when CRs and CGs do
not live together (in the same house/apartment or in the
same house but in separate apartments) (p = .005); (2)
when the number of neuropsychiatric symptoms in-
creases (p = .000); (3) when the CRs have a lower care
level (no care level or a care level of 0 vs. care level 1 or
2 or 3) (p = .020).

Discussion
The aim of the present study was to create a model for
predicting institutionalization in people with MCI to
moderate dementia who attend a DCF. Our results indi-
cate that institutionalization is more likely (1) when the
CRs showed more neuropsychiatric symptoms, (2) when
the CRs and their CGs did not live together in the same
house, or (3) when the care level of the CRs is low.
(1) When people with MCI to moderate dementia who

attended a DCF had more neuropsychiatric symptoms
(e.g. delusions, hallucinations, agitation, depression, anx-
iety, euphoria, apathy) they were more likely to be insti-
tutionalized. This predictor is particularly interesting
because studies have already shown that neuropsychi-
atric symptoms can be influenced by therapy [20, 35].
This could be a starting point for therapeutic interven-
tions to delay or prevent institutionalization.
(2) CRs who did not live with their CGs either in the

same house or in the same house but with an extra
apartment had an increased risk of institutionalization.
This could be explained by various reasons: First, CRs
who live with their CGs in the same house have a closer
relationship. This makes it harder for both sides to con-
sider institutionalization [36]. Second, when CGs and
CRs do not live in the same house, CGs have to spend
more time administering the care and traveling, which
in turn fosters institutionalization [2]. There is no sig-
nificant difference for institutionalization regarding CRs
living in a relationship, which implies that the CR does
not live alone. Therefore, to prevent institutionalization,
it seems to be more important to live together with the
CG than living together with someone. Although quali-
tative research shows, that institutionalization is a very
complex and individual experience for both CGs and
CRs [37–39] it seems to be particularly important to pay

attention to those CRs where living together with the
CG is not possible because they have a higher risk of
institutionalization.
(3) Surprisingly, in this target group we found that the

risk of institutionalization was higher when the level of
care was lower (especially care level 0). Care level 0 was
introduced subsequently for the target group of demen-
tia and mentally ill patients, and their special needs, es-
pecially with regard to impaired competence in iADL
and BPSD. Indirectly this could lead to the conclusion
that the risk of institutionalization is higher if impaired
competence in iADL and BPSD emerges. We
hypothesize that impaired competence in iADL and the
existence of BPSD is dominant in comparison to somatic
need of care. This would be in line with our finding that
a higher value in the NPI (which covers some areas of
BPSD) leads to a higher risk of institutionalization. Gen-
erally, the interpretation of care levels is difficult as care
level 0 opens up a new dimension compared to the other
levels of care and therefore cannot necessarily be inter-
preted in a linear way.
The other predictors we tested, such as the age of the

CRs, the age of the CGs, the level of education of the
CGs, the subjective burden on the CGs, the use of com-
munity health services, and all variables including the
changes across a 6-month period did not show a signifi-
cant influence on institutionalization. The fact that we
have focused on a special subgroup may have led to our
results.

Strengths of the study
The DCFs were distributed across Germany and dif-
fered regarding size and location (e.g. small and large
DCFs, DCFs in urban and rural areas). Thus, consid-
erable distortions in the sample could be avoided and
generalizability of the results can be assumed. Fur-
thermore, there is no research on institutionalization
in people with MCI to moderate dementia who attend
a DCF. The study highlights a specific group of
people who differ in terms of the predictors of
institutionalization from CRs who do not attend a
DCF.

Table 3 Multivariate Cox regression

Variable B SE Wald Sign. Exp(B) 95% Cl for Exp(B)

Lower Upper

Cohabitation .928 .327 8.055 .005 2.529 1.332 4.799

Neuropsychiatric symptoms (NPI-Q) .218 .062 12.186 .000 1.243 1.000 1.405

Care level .831 .356 5.442 .020 2.529 1.142 4.618

MAKS therapy/ telephone intervention −5.74 .348 2.724 .099 .563 .285 1.114

Note. B: regression coefficient, SE: standard error, Wald: Wald significance test, sign.: Significance, Exp (B): hazard ratio, Cl: confidence interval
Bold printed variables are statistically significant; p ≤ .05
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Limitations and further research
First, we considered a relatively short period of time
here, that is, change in the predictors across a 6-
month period or the effect of certain variables on
institutionalization during the next 6 months. It
would be interesting to examine the relationships be-
tween variables across a longer period of time, such
as Eska and colleagues did for a 4-year period [2].
Second, the focus in this study was on the earlier
stages of dementia. Thus, severe dementia was not
covered. Third, only CRs that have a CG were con-
sidered. Thus, CRs who do not have a CG could not
be assessed. In addition, caregivers were only
assessed with quantitative method. Qualitative data
on reasons for institutionalization could generate
new insights. Forth, the study is a secondary analysis
of an intervention study. A part of the sample par-
ticipated in MAKS therapy for 6 months, which had
an impact on neuropsychiatric symptoms and every-
day practical and cognitive abilities. The CGs re-
ceived three telephone interventions. To control this
influence we included the moderator variable “MAKS
therapy and telephone intervention (yes vs. no)” in
the multivariate Cox regression. To test the predic-
tors independently of any intervention, future re-
search should focus on samples in care as usual.
Furthermore, the variable “frequency of attendance
at DCF”, which could have an influence on
institutionalization, was only collected at baseline
and could therefore not be included in the analysis.
With regard to neuropsychiatric symptoms as the

strongest predictor of institutionalization, it would be in-
teresting to clarify which symptoms have the greatest
impact. In a study by Okura and colleagues [40] the au-
thors found that depression, delusions, and agitation as
individual factors predict institutionalization.

Conclusions
The present study contributes to the clarification of the
predictors of institutionalization in people with MCI to
moderate dementia who visit a DCF: Neuropsychiatric
symptoms, which are the strongest predictor of
institutionalization in this target group, are potentially
influenceable. The literature shows that neuropsychiatric
symptoms can be influenced by non-pharmacological in-
terventions [20, 35]. This could be a starting point to
“prevent” the institutionalization. Furthermore, when the
CRs and their CG live together, this situation is a “no-
ticeable protection” against institutionalization. If living
together is not possible, counseling services should be
used to be informed about support services. In addition,
our results showed that, the risk of institutionalization
becomes relevant with the care level 0, when limited
competence in completing one’s daily routine tasks

appears. This shows that the vulnerable phase of
institutionalization in this specific group is earlier than
often hypothesized [21]. CGs whose CR is experiencing
those limitations for the first time in the course of the
disease need specific counseling in order to cope with
the situation and prevent institutionalization.

Abbreviations
MCI: Mild cognitive impairment; CG: Caregiver; CR: Care receiver; DCF: Day care
facility; MMSE: Mini-Mental State Examination; MoCa: Montreal Cognitive
Assessment; RUD: Resource Utilization in Dementia; BSFC-s: Burden Scale for
Family Caregivers – short version; NPI-Q: Neuropsychiatric Inventory
Questionnaire; ETAM: Erlanger Test of Activities of Daily Living;
iADL: Instrumental Activities of Daily Living; BPSD: Behavioral and Psychological
Symptoms of Dementia

Acknowledgments
We thank the German National Association of the Statutory Health Insurance
and Long-Term Care Insurance Funds (GKV-Spitzenverband, Germany) and
the Bavarian State Ministry of Health and Care (Germany) for their financial
support of the study. We also thank the 34 DCF that cooperated with us in
implementing the study and all study participants and their caregivers who
provided data. We would also like to thank our English-language editor, Dr.
Jane Zagorski.

Authors’ contributions
EG and KL designed and conducted the study and were responsible for data
acquisition. KS, AP, and EG performed the statistical analyses. KS, KL and AP
wrote the manuscript and constructed the Tables. EG assisted with writing
and revised the manuscript. LB, JS, and KL provided a critical review of the
manuscript. All authors read and approved the final manuscript.

Funding
This study was supported by grants from the German National Association of
the Statutory Health Insurance and Long-Term Care Insurance Funds (GKV-
Spitzenverband, Germany) (funding 92% of the project’s costs) and the Bav-
arian State Ministry of Health and Care (Germany) (funding 8% of the pro-
ject’s costs). Open Access funding enabled and organized by Projekt DEAL.

Availability of data and materials
The research group intends to publish data generated from this study in
open-access, peer-reviewed journals. The datasets used and/or analysed dur-
ing the current study will be available from the study coordinator (elmar.
graessel@uk-erlangen.de) on reasonable request.

Declarations

Ethics approval and consent to participate
The elements of the study were approved by the ethics committee of the
Medical Faculty of the Friedrich-Alexander-University Erlangen-Nuremberg,
and the study design was published in advance and carried out as described.
Participation was voluntary, and subjects were free to leave the study at any
time. Written informed consent was obtained from all participants. The study
was performed in accordance with relevant regulations and guidelines.
Approval for this study was given by the ethics committee of the Medical
Faculty of Erlangen-Nuremberg University (registration number Ref. 170_14
B).

Consent for publication
Not applicable.

Competing interests
None.

Author details
1Department of Medical Psychology and Medical Sociology, University Clinic
for Psychiatry and Psychotherapy, Erlangen University Hospital,
Friedrich-Alexander University Erlangen Nuremberg, Erlangen, Germany,
Schwabachanlage 6, 91054 Erlangen, Germany. 2Department of Health

Spiegl et al. BMC Health Services Research         (2021) 21:1009 Page 8 of 10

mailto:elmar.graessel@uk-erlangen.de
mailto:elmar.graessel@uk-erlangen.de


Psychology, Friedrich-Alexander University Erlangen-Nuernberg,
Nägelsbachstr. 49a, 91052 Erlangen, Germany.

Received: 8 January 2021 Accepted: 27 August 2021

References
1. von Kutzleben M, Schmid W, Halek M, Holle B, Bartholomeyczik S.

Community-dwelling persons with dementia: what do they need? What do
they demand? What do they do? A systematic review on the subjective
experiences of persons with dementia Aging Ment Health. 2012;16(3):378–
90. https://doi.org/10.1080/13607863.2011.614594.

2. Eska K, Graessel E, Donath C, Schwarzkopf L, Lauterberg J, Holle R: Predictors
of Institutionalization of Dementia Patients in Mild and Moderate Stages: A
4-Year Prospective Analysis Dement Geriatr Cogn Disord extra 2013, 3(1):
426–445.

3. Ryman FVM, Erisman JC, Darvey LM, Osborne J, Swartsenburg E, Syurina EV.
Health Effects of the Relocation of Patients With Dementia: A Scoping
Review to Inform Medical and Policy Decision-Making. Health Effects of the
Relocation of Patients With Dementia: A Scoping Review to Inform Medical
and Policy Decision-Making Gerontologist. 2019;59(6):e674–82. https://doi.
org/10.1093/geront/gny031.

4. Gaugler JE, Mittelman MS. Hepburn K. Newcomer R: Clinically significant
changes in burden and depression among dementia caregivers following
nursing home admission BMC medicine. 2010;8(1):85. https://doi.org/10.11
86/1741-7015-8-85.

5. Schulz R, Belle SH, Czaja SJ, McGinnis KA. Stevens A. Zhang S: Long-term
care placement of dementia patients and caregiver health and well-being
JAMA. 2004;292(8):961–7. https://doi.org/10.1001/jama.292.8.961.

6. Bohlken J, von Stillfried D, Schulz M. Prävalenz von leichten kognitiven
Störungen und Demenzen in der ambulanten Routineversorgung in
Deutschland 2009-2016 [Prevalence Rates of Mild Cognitive Impairment and
of Dementia in the German Outpatient Health Care Sector 2009-2016].
Psychiatr Prax. 2020;47(1):16–21. https://doi.org/10.1055/a-1012-9502.

7. Inui Y, Ito K, Kato T. Longer-term investigation of the value of 18F-FDG-PET
and magnetic resonance imaging for predicting the conversion of mild
cognitive impairment to Alzheimer's disease: a multicenter study. J
Alzheimers Dis. 2017;60(3):877–87. https://doi.org/10.3233/JAD-170395.

8. Vandepitte S, Van Den Noortgate N, Putman K, Verhaeghe S. Faes K.
Annemans L: Effectiveness of Supporting Informal Caregivers of People with
Dementia: A Systematic Review of Randomized and Non-Randomized
Controlled Trials J Alzheimers Dis. 2016;52(3):929–65. https://doi.org/1
0.3233/JAD-151011.

9. Büker C, Niggemeier M. Tagespflege für ältere menschen - Entstehung und
Entwicklung der Tagespflege [day Care for the Elderly - origin and
development of day care]. Stuttgart: Kohlhammer; 2014.

10. Luppa M, Luck T, Weyerer S, Koenig HH, Braehler E, Riedel-Heller SG.
Prediction of institutionalization in the elderly. A systematic review Age
Ageing. 2010;39(1):31–8. https://doi.org/10.1093/ageing/afp202.

11. Andel R, Hyer K, Slack A. Risk factors for nursing home placement in older
adults with and without dementia. J Aging Health. 2007;19(2):213–28.
https://doi.org/10.1177/0898264307299359.

12. Hatoum HT, Thomas SK, Lin SJ, Lane R, Bullock R. Predicting time to nursing
home placement based on activities of daily living scores--a modelling
analysis using data on Alzheimer's disease patients receiving rivastigmine or
donepezil. J Med Econ. 2009;12(2):98–103. https://doi.org/10.3111/13
696990903004039.

13. Feldman HH, Pirttila T, Dartigues JF, Everitt B, Van Baelen B. Schwalen S.
Kavanagh S: Treatment with galantamine and time to nursing home
placement in Alzheimer's disease patients with and without cerebrovascular
disease Int J Geriatr Psychiatry. 2009;24(5):479–88. https://doi.org/10.1002/
gps.2141.

14. Afram B, Stephan A, Verbeek H, Bleijlevens MHC, Suhonen R, Sutcliffe C,
Raamat K, Cabrera E, Soto ME, Hallberg IR et al: Reasons for
institutionalization of people with dementia: Informal caregiver reports from
8 European countries J Am Med Dir Assoc 2014, 15(2):108–116.

15. Wimo A, Sjoelund BM, Skoeldunger A, Johansson L, Nordberg G, von
Strauss E: Incremental patterns in the amount of informal and formal care
among non-demented and demented elderly persons: results from a 3-year
follow-up population-based study Int J Geriatr Psychiatry 2011, 26(1):56–64.

16. McCann JJ, Hebert LE, Li Y, Wolinsky FD, Gilley DW, Aggarwal NT. Miller JM.
Evans DA: The effect of adult day care services on time to nursing home
placement in older adults with Alzheimer's disease Gerontologist. 2005;
45(6):754–63. https://doi.org/10.1093/geront/45.6.754.

17. Spijker A, Wollersheim H, Teerenstra S, Graff M, Adang E. Verbey F. Vernooij-
Dassen M: Systematic care for caregivers of patients with dementia: a
multicenter, cluster-randomized, controlled trial Am J Geriatr Psychiatry.
2011;19(6):521–31. https://doi.org/10.1097/JGP.0b013e3182110599.

18. Yaffe K, Fox P, Newcomer R, Sands L, Lindquist K. Dane K. Covinsky K:
Patient and caregiver characteristics and nursing home placement in
patients with dementia JAMA. 2002;287(16):2090–7. https://doi.org/10.1001/
jama.287.16.2090.

19. Gaugler J, Kane RL, Kane RA. Clay T. Newcomer R: Caregiving and
institutionalization of cognitively impaired older people: utilizing dynamic
predictors of change Gerontologist. 2003;43(2):219–29. https://doi.org/10.1
093/geront/43.2.219.

20. Straubmeier M, Behrndt E-M, Seidl H, Özbe D. Luttenberger K. Gräßel E:
Non-pharmacological treatment in people with cognitive
impairment—results from the randomized controlled German Day Care
Study Dtsch Arztebl Int. 2017;114(48):815–21. https://doi.org/10.3238/a
rztebl.2017.0815.

21. Heinen I, van den Bussche H, Koller D, Wiese B, Hansen H, Schafer I, et al.
Morbiditätsunterschiede bei Pflegebedürftigen in Abhangigkeit von
Pflegesektor und Pflegestufe: Eine Untersuchung auf der Basis von
Abrechnungsdaten der Gesetzlichen Krankenversicherung [Morbidity
differences according to nursing stage and nursing setting in long-term
care patients: Results of a claims data based study]. Z Gerontol Geriatr. 2015;
48(3):237–45. https://doi.org/10.1007/s00391-013-0556-y.

22. Behrndt E-M, Straubmeier M, Seidl H, Book S. Graessel E. Luttenberger K:
The German day-care study: multicomponent non-drug therapy for people
with cognitive impairment in day-care centres supplemented with caregiver
counselling (DeTaMAKS) – study protocol of a cluster-randomised
controlled trial BMC Health Serv Res. 2017;17(1):492. https://doi.org/10.1186/
s12913-017-2422-x.

23. Eichenseer B. Graessel E (eds.): Aktivierungstherapie für menschen mit
Demenz - motorisch - alltagspraktisch - kognitiv - spirituell [MAKS: activation
therapy for persons with dementia], 1 edn. München: Elsevier; 2011.

24. Tombaugh TN, McIntyre NJ. The mini-mental state examination: a
comprehensive review. J Am Geriatr Soc. 1992;40(9):922–35. https://doi.
org/10.1111/j.1532-5415.1992.tb01992.x.

25. Beyermann S, Trippe R, Bähr A, Püllen R. Mini-mental-status-test im
stationären geriatrischen Bereich - Eine evaluation der diagnostischen
Qualität [Mini-mental state examination in geriatrics - an evaluation of
diagnostic quality]. Z Gerontol Geriatr. 2013;46(8):740–7. https://doi.org/10.1
007/s00391-013-0488-6.

26. Nasreddine ZS, Phillips NA, Bedirian V, Charbonneau S, Whitehead V, Collin I,
et al. The Montreal cognitive assessment, MoCA: a brief screening tool for
mild cognitive impairment. J Am Geriatr Soc. 2005;53(4):695–9. https://doi.
org/10.1111/j.1532-5415.2005.53221.x.

27. Wimo A, Wetterholm A, Mastey V, Winblad B: Evaluation of the healthcare
resource utilization and caregiver time in anti-dementia drug trials - a
quantitative battery. In: Health Economics of Dementia. 1 edn. Edited by
Wimo A, Jönsson B, Karlson G, Winblad B. Chichester: John Wiley & Sons
Ltd; 1998: 465–499.

28. Graessel E, Berth H, Lichte T, Grau H: Subjective caregiver burden: validity of
the 10-item short version of the Burden Scale for Family Caregivers BSFC-s
BMC Geriatr 2014, 14(23):1–9, DOI: https://doi.org/10.1186/1471-2318-14-23.

29. Kaufer DI, Cummings JL, Ketchel P, Smith V, MacMillan A, Shelley T. Lopez
OL. DeKosky ST: Validation of the NPI-Q, a brief clinical form of the
Neuropsychiatric Inventory J Neuropsychiatry Clin Neurosci. 2000;12(2):233–
9. https://doi.org/10.1176/jnp.12.2.233.

30. Luttenberger K, Reppermund S, Schmiedeberg-Sohn A. Book S. Graessel E:
Validation of the Erlangen Test of Activities of Daily Living in persons with
mild dementia or mild cognitive impairment (ETAM) BMC Geriatr. 2016;
16(1):12. https://doi.org/10.1186/s12877-016-0271-9.

31. Rothgang H: Social insurance for long-term care: an evaluation of the
German Model Social Policy & Administration 2010, 44(4):436–460.

32. von Reibnitz C: Sozialrechtliche Aspekte der Versorgung von Menschen mit
Demenz. In: Versorgungskonzepte für Menschen mit Demenz:
Praxishandbuch und Entscheidungshilfe. edn. Berlin, Heidelberg: Springer
Berlin Heidelberg; 2014: 17–39.

Spiegl et al. BMC Health Services Research         (2021) 21:1009 Page 9 of 10

https://doi.org/10.1080/13607863.2011.614594
https://doi.org/10.1093/geront/gny031
https://doi.org/10.1093/geront/gny031
https://doi.org/10.1186/1741-7015-8-85
https://doi.org/10.1186/1741-7015-8-85
https://doi.org/10.1001/jama.292.8.961
https://doi.org/10.1055/a-1012-9502
https://doi.org/10.3233/JAD-170395
https://doi.org/10.3233/JAD-151011
https://doi.org/10.3233/JAD-151011
https://doi.org/10.1093/ageing/afp202
https://doi.org/10.1177/0898264307299359
https://doi.org/10.3111/13696990903004039
https://doi.org/10.3111/13696990903004039
https://doi.org/10.1002/gps.2141
https://doi.org/10.1002/gps.2141
https://doi.org/10.1093/geront/45.6.754
https://doi.org/10.1097/JGP.0b013e3182110599
https://doi.org/10.1001/jama.287.16.2090
https://doi.org/10.1001/jama.287.16.2090
https://doi.org/10.1093/geront/43.2.219
https://doi.org/10.1093/geront/43.2.219
https://doi.org/10.3238/arztebl.2017.0815
https://doi.org/10.3238/arztebl.2017.0815
https://doi.org/10.1007/s00391-013-0556-y
https://doi.org/10.1186/s12913-017-2422-x
https://doi.org/10.1186/s12913-017-2422-x
https://doi.org/10.1111/j.1532-5415.1992.tb01992.x
https://doi.org/10.1111/j.1532-5415.1992.tb01992.x
https://doi.org/10.1007/s00391-013-0488-6
https://doi.org/10.1007/s00391-013-0488-6
https://doi.org/10.1111/j.1532-5415.2005.53221.x
https://doi.org/10.1111/j.1532-5415.2005.53221.x
https://doi.org/10.1186/1471-2318-14-23
https://doi.org/10.1176/jnp.12.2.233
https://doi.org/10.1186/s12877-016-0271-9


33. Peduzzi P, Concato J, Feinstein AR, Holford TR. Importance of events per
independent variable in proportional hazards regression analysis - II.
Accuracy and precision of regression estimates. J Clin Epidemiol. 1995;
48(12):1503–10. https://doi.org/10.1016/0895-4356(95)00048-8.

34. Hair JF, Hult GT, Ringle CM, Sarstedt M. A primer on partial least squares
structural equation modeling (PLS-SEM). SAGE: Los Angeles; 2017. https://
doi.org/10.15358/9783800653614.

35. Brodaty H, Arasaratnam C. Meta-analysis of nonpharmacological
interventions for neuropsychiatric symptoms of dementia. Am J Psychiatry.
2012;169(9):946–53. https://doi.org/10.1176/appi.ajp.2012.11101529.

36. Pruchno RA. Michaels JE. Potashnik SL: Predictors of institutionalization
among Alzheimer disease victims with caregiving spouses J Gerontol. 1990;
45(6):259–66. https://doi.org/10.1093/geronj/45.6.S259.

37. Dellasega C, Mastrian K: The process and consequences of institutionalizing
an elder West J Nurs Res 1995, 17(2):123–140, The Process and
Consequences of Institutionalizing an Elder, DOI: https://doi.org/10.1177/01
9394599501700202.

38. Ryan AA, Scullion HF. Nursing home placement: an exploration of the
experiences of family carers. J Adv Nurs. 2000;32(5):1187–95. https://doi.
org/10.1046/j.1365-2648.2000.01589.x.

39. Evangelista RA, Bueno Ade A, Castro PA, Nascimento JN. Araujo NT. Aires
GP: Perceptions and experiences of elderly residents in a nursing home Rev
Esc Enferm USP. 2014;48(2):81–6. https://doi.org/10.1590/S0080-62342014
0000800013.

40. Okura T, Plassman BL, Steffens DC, Llewellyn DJ, Potter GG, Langa KM.
Neuropsychiatric symptoms and the risk of institutionalization and death:
the aging, demographics, and memory study. J Am Geriatr Soc. 2011;59(3):
473–81. https://doi.org/10.1111/j.1532-5415.2011.03314.x.

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

Spiegl et al. BMC Health Services Research         (2021) 21:1009 Page 10 of 10

https://doi.org/10.1016/0895-4356(95)00048-8
https://doi.org/10.15358/9783800653614
https://doi.org/10.15358/9783800653614
https://doi.org/10.1176/appi.ajp.2012.11101529
https://doi.org/10.1093/geronj/45.6.S259
https://doi.org/10.1177/019394599501700202
https://doi.org/10.1177/019394599501700202
https://doi.org/10.1046/j.1365-2648.2000.01589.x
https://doi.org/10.1046/j.1365-2648.2000.01589.x
https://doi.org/10.1590/S0080-623420140000800013
https://doi.org/10.1590/S0080-623420140000800013
https://doi.org/10.1111/j.1532-5415.2011.03314.x

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trail registration

	Background
	Methods
	Research design
	Criteria for inclusion and exclusion
	Participants
	Intervention
	Measures
	Mini-mental state examination (MMSE)
	Montreal cognitive assessment (MoCa)
	Resource utilization in dementia (RUD)
	Burden scale for family caregivers - short version (BSFC-s)
	Neuropsychiatric inventory questionnaire (NPI-Q)
	Erlanger test of activities of daily living (ETAM)
	Care level
	Demographic data and care situation
	Generation of sum scores and differences

	Statistical analyses

	Results
	Bivariate analysis
	Multicollinearity
	Multivariate analysis

	Discussion
	Strengths of the study
	Limitations and further research

	Conclusions
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

