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Contemporary healthcare policies are designed to shape the
conditions that can help delay the institutionalization of
patients with dementia. This can be done by developing
support programs that minimize healthcare risks for the
patients with dementia and their informal caregivers. Many
support programs have been developed, and some of them
are effective, but there has been no systematic review with a
meta-analysis of all types of nonpharmacological support
programs with odds of institutionalization or time to insti-
tutionalization as an outcome measure. A systematic review
with a meta-analysis was therefore conducted to estimate
the overall effectiveness of nonpharmacological support
programs for caregivers and patients with dementia that are
intended to delay institutionalization. Thirteen support
programs with a total of 9,043 patients were included in the
meta-analyses. The estimated overall effectiveness suggests
that these programs significantly decrease the odds of in-
stitutionalization (odds ratio (OR) 5 0.66, 95% confidence
interval (CI) 5 0.43–0.99, P 5.05) and significantly in-
crease the time to institutionalization (standardized mean
difference (SMD) 5 1.44, 95% CI 5 0.07–2.81, P 5.04).
A meta-analysis of the best-quality studies still showed a
positive significant result for the odds of institutionalization
(OR 5 0.60, 95% CI 5 0.43–0.85, P 5.004), although the
time to institutionalization was no longer significant
(SMD 5 1.55, 95% CI 5 –0.35– 3.45, P 5.11). The anal-
ysis of the intervention characteristics showed that actively
involving caregivers in making choices about treatments
distinguishes effective from ineffective support programs.
Further investigation should be directed toward calculating
the potential efficiency of these support programs by

applying net-benefit or cost-effectiveness analysis. J Am
Geriatr Soc 56:1116–1128, 2008.
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In Western Europe, the rapidly aging population will,
according to the estimates, peak in approximately 2040.1

An aging population demands more health care and puts
pressure on the healthcare budget. The institutionalized
care of patients with dementia is one of the three most
expensive areas of health care.2,3 This budgetary constraint
necessitates the exploration of temporary alternatives, such
as care at home and the postponement of institutionaliza-
tion. Care at home is often intensive and burdensome.
Informal caregivers of patients with dementia reportedly
carry a greater burden than informal caregivers of other
chronically ill patients,4 and they are at greater risk of
depression.5–7 Support is required to prevent informal
caregivers from becoming overburdened and depressed. An
informal caregiver’s sense of competence (feelings of
being capable of giving care) is a strong determinant
of delaying institutionalization.8 Contemporary policies,
therefore, are designed to shape conditions favorable
for caring for patients with dementia at home as long as
possible and to minimize the risks for informal caregivers.
Several support programs for caregivers of patients with
dementia have been developed, but the results concerning
the effectiveness with regard to same outcome measures
are conflicting.9,10 This raises the question ‘‘What support
programs are available, and what is known about
their effectiveness?’’ No systematic review has included
a meta-analysis of the data to estimate the effectiveness
of all types of nonpharmacological support programs with
the odds of institutionalization or time to institutional-
ization as an outcome measure. Therefore, the literature has
been systematically reviewed to estimate the overall effec-
tiveness of nonpharmacological support programs for care-
givers and patients with dementia in delaying or preventing
institutionalization.
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METHODS

Study Design

This study was a systematic review of the literature and a
meta-analysis of the data of the relevant publications.

Search Strategy

A multicomponent search strategy was used to optimize the
identification of relevant studies. The computerized
databases of PubMed (including Medline), Web of Knowl-
edge, and PsycInfo were searched in March 2006. The
PICO worksheet11 was used to identify subject-specific
keywords to describe the population, comparison, and out-
comes of interventions. The search terms referred to six
subject-specific keywords: controlled studies, dementia,
costs, institutionalization, time spent giving care, and
caregivers. Depending on the nature of the selected
database sources, medical subheading terms, a thesaurus
or a combination of a thesaurus and free text, and words
from the selected subject-specific keywords were combined
with the Boolean operator ‘‘OR.’’ The three searches refer-
ring to the outcome measure were then combined with the
Boolean operator ‘‘OR.’’ The results were combined with
the Boolean operator ‘‘AND’’ for the subject-specific
keywords referring to controlled studies, dementia, and
caregivers. Database source-specific filters were used
wherever possible to limit the search period to January
1990 to March 2006. In addition, an unindexed search
strategy with the same set of six subject-specific keywords
was developed to identify studies in PubMed that would not
yet have been cited or indexed. The results obtained from
both searches were scrutinized for studies that met the
inclusion criteria. The snowball method was used to man-
ually check the references of the included studies to identify
any relevant studies that had not yet been included.

Inclusion Criteria

Two reviewers (AS, MVD) independently assessed the re-
trieved studies for inclusion. The initial selection for inclusion
was based on the title and abstract of the study. In cases of
doubt, a full copy of the study was scanned to determine
whether it should be discarded. For the final selection, full-
text copies of the candidate studies were scrutinized. Both
reviewers used the inclusion criteria that required:

1. a study population of patients with dementia and their
informal caregivers

2. community-dwelling patients with dementia and infor-
mal caregivers

3. an outcome measure of institutionalization
4. a single-study design (not a review or a meta-analysis)
5. a controlled, clinical study
6. a nonpharmacological study
7. a study written in English

Disagreement between the reviewers about whether to
include a particular study was resolved by discussion.

Methodological Quality

The methodological quality of the included studies was
assessed and reported in accordance with the guidelines of
the Cochrane Consumers and Communication Review

Group,12 which recommends the evaluation of selection
bias, performance bias, detection bias, and attrition bias.
Each source of potential bias was assessed with respect to
the following quality elements: randomization, allocation
concealment, baseline comparability (selection bias), blind-
ing of participants or providers (performance bias), blind-
ing of outcome assessors (detection bias), reporting of
attrition rate, and the use of intent-to-treat analyses (attri-
tion bias). Two reviewers (AS, EV) independently assessed
the methodological quality of the studies. If assessment was
not possible, the quality element under consideration was
scored as ‘‘unknown.’’ All positively scored quality elements
were counted; the maximum total score was 7. Disagree-
ments between reviewers were resolved by discussion,
which led to consensus.

Data Extraction

Data extracted from the studies comprised a description of the
methods used, the participants, the intervention and its char-
acteristics, the measured outcomes and their effect or effect
size, and the methodological quality. To ensure standardized
scoring, the Cochrane Group’s predesigned table13 was used
and modified until a tailor-made, workable format evolved.
Because the studies were expected to be heterogeneous with
respect to methods, participants, and interventions, they were
described qualitatively in detail. The results are summarized
alphabetically according to author in Table 1.

Meta-Analysis

The Cochrane Collaboration Group’s Review Manager 4.2
(the Cochrane Collaboration, Copenhagen, Denmark) was
used to present the overall estimate of the differences be-
tween the experimental group and the control group in the
odds of institutionalization and time to institutionalization.
The odds ratio (OR) and its 95% confidence interval (CI)
were calculated as the effect size for the dichotomous out-
come measure odds of institutionalization. The OR is a
relative measure of risk indicating how much more likely it
was that a patient whose caregiver had received the support
program would be institutionalized than a patient whose
caregiver had not. The standardized mean difference (SMD)
and its 95% CI were calculated for the continuous outcome
measure time to institutionalization. The SMD compares
the time to institutionalization in the experimental and
control groups in terms of a uniform standardized score.
The SMD was calculated as the difference between the
mean change in time to institutionalization (number of days
from baseline to institutionalization) in the experimental
group and the control group divided by the standard
deviation of the difference. By convention, an SMD of 0.8
indicates large intervention effects, 0.5 a moderate effect,
and 0.2 a small effect.14 For both effect sizes, the OR and
the SMD, a P�.05 (two-tailed) or a 95% CI not including
the null point was regarded as statistically significant.
Separate analyses using a fixed-effects model were under-
taken for both measurements of institutionalization. The
fixed-effects model assumes that all studies consider a
common homogeneous population and that the effect size
(OR or SMD) is not significantly different between the
various trials. This assumption was tested using the test for
heterogeneity that uses the I2 statistic. The I2 value provides
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an estimate of the amount of variance across studies due to
heterogeneity rather than chance. If the test for heteroge-
neity is significant (Po.05), the fixed-effects model may be
invalid.15 In this case, the analysis was repeated using the
random-effects model, in which the random variation with-
in each study and the variation between the various studies
are both incorporated. This tends to give a more conserva-
tive estimate (broader CI), but the results from the two
models usually agree when there is no heterogeneity.16 It
occurred that more than one study by the same authors,
with the same study population but different follow-up pe-
riods, were included in this systematic review. Because only
one of these same population studies could be included in
the meta-analysis, studies with follow-up periods closest to

the mean follow-up periods of the other studies included
were selected in the interests of the potential homogeneity
across studies.

RESULTS

Study Selection

The computerized, indexed search resulted in 241 referenc-
es; PubMed retrieved 106 references, Web of Science 73,
and PsychInfo 62 (Figure 1). The computerized, unindexed
search in PubMed resulted in 41 references. The main rea-
sons for the exclusion of studies from the computerized
searches on the basis of the algorithm of inclusion were that
care was given in hospitals or nursing homes; neither odds

PubMed, Web of Science, and Psychinfo search:  
241 references retrieved after searching with the 

subject-specific keywords “controlled studies,” 

“dementia,” “costs,” “institutionalization,” “time 
spent caregiving,” and “caregivers” 

185 studies screened based on title 

and abstract using the algorithm of 

inclusion 

56 duplicate references 

excluded  

159 references 
excluded after the 

algorithm of inclusion 

26 studies screened based on full 
text using the algorithm of 

inclusion 

16 studies excluded 

after the algorithm of 
inclusion 

10 studies included 2 studies included 

12 studies included 

41 studies screened based on title 
and abstract using the algorithm of 
inclusion 

39 references excluded 
after the algorithm of 
inclusion 

1 study screened based on full text 
using the algorithm of inclusion 

13 studies included 

2 studies screened based on full text 

using the algorithm of inclusion 

Snowball method search: 

References from the 12 included studies manually screened based on title (and abstract), using the 

algorithm of inclusion, to identify additional studies that had not been included yet

PubMed non-indexed search: 41 references 

retrieved after searching with the subject-specific 

keywords “controlled studies,” “dementia,” 

“costs,” “institutionalization,” “time spent 

caregiving,” and “caregivers”

Figure 1. Flowchart of the search strategy.
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of institutionalization nor time to institutionalization was
an outcome measure in at least one arm of the study; the
study was designed as a review; and the study was predic-
tive, modeling, or noninterventional. There were no non-
English-language European studies that met all inclusion
criteria other than that of English language. After exclusion
of the irrelevant studies, 12 studies remained. The snowball
search of these studies yielded one additional study for
inclusion, so that 13 studies were included for further
systematic review.

Study Characteristics

Of the 13 studies, 10 used a randomization procedure to
allocate the interventions (Table 1). The follow-up periods
ranged from 3 to 102 months. The studies were predom-
inantly conducted in Europe (n 5 6) and the United States
(n 5 4). Although the populations of all the studies consist-
ed of community-dwelling subjects, the interventions of five
studies took place in outpatient settings (e.g., day care, a
university, or a mental health service), and they returned
home after each session. In four studies, subjects were
treated in their own home-care setting. In two studies, sub-
jects were hospitalized (inpatient setting) for the duration of
the treatment. Two interventions were conducted in a com-
bined outpatient and home-care setting. The sample size
(the number of caregiver–patient dyads eligible to partic-
ipate in the study) ranged from 60 to 8,095. With the ex-
ception of the 8,095 caregiver–patient dyads from one
study,17 the mean sample size of the studies � standard de-
viation was 120.9 � 49.1. The proportion of female pa-
tients varied from 41% to 67.2%. The proportion of female
caregivers varied from 50.5% to 89%. Because the authors
used diverse methods to chart the ages of patients and their
caregivers, it was not possible to quote a reliable range or
average of ages for the participants. In all the studies, most
patients with dementia shared a household with the partic-

ipating caregiver; in five studies, each dyad lived together.
The mean length of caregiving since the diagnosis of de-
mentia or the commencement of the study was reported in
six studies and varied from 32.0 to 72.4 months. In most
studies, the severity of dementia at baseline varied from
mild to severe.

Methodological Quality

The overall score for the methodological quality of the
studies ranged from 1 to 6 (maximum 7), with a mean
overall score of 4.2 � 1.6 (Table 1). Two studies18–20 with
low methodological quality, basically due to their unran-
domized design, accounted for most of the variance. The
authors of three studies17,20,21 did not report whether the
outcomes were assessed blindly, and the author of one
study9,22 reported that outcomes were not assessed blindly,
which may be a source of bias.

Meta-Analysis

Odds of Institutionalization

Three pairs of studies used the same study population. Only
the first study of each pair was included in the meta-analysis
so that the mean follow-up periods of the 10 studies in the
meta-analysis would be as similar as possible.9,19,23 A total
of 9,043 patients (4,622 in experimental groups and 4,421
in control groups) participating in the 10 studies were in-
cluded in the meta-analysis. Given the evidence of the het-
erogeneity of the treatment effect of the studies (chi-square
(w2) 5 24.90, degrees of freedom (df ) 5 9, P 5.003,
I2 5 63.9%), studies were entered into the meta-analysis
using a random-effects model. The analyses show that,
overall, patients involved in experimental interventions
were significantly less likely to be institutionalized than pa-
tients in control groups (OR 5 0.66, 95% CI 5 0.43–0.99,
P 5.05; Figure 2). Because the methodological quality of

Review: Effectiveness of non-pharmacological interventions in delaying the institutionalization of people with dementia (OR)
Comparison: 01 Institutionalization (Number) 
Outcome: 01 Odds of Institutionalization 

Study  Treatment  Control  OR (random)  Weight  OR (random)
or subcategory  n/N  n/N  95% CI  %  95% CI

 Brodaty 1991       14/33              25/31  8.00     0.18 [0.06–0.55]  
 Droës 2004        3/40              10/33  6.10     0.19 [0.05–0.75]  
Eloniemi-Sulk 2001       17/53              14/47 10.75     1.11 [0.48–2.61]  
 Miller 1999    1,831/4,151        1,692/3,944 19.56     1.05 [0.96–1.15]  
 Mittelman 1993       11/103             24/103 11.66     0.39 [0.18–0.85]  
 Mohide 1990       11/30              11/30  8.68     1.00 [0.35–2.86]  
 Nobili 2004        4/35               4/34  5.62     0.97 [0.22–4.23]  
 Teri 2003       21/76              22/77 12.54     0.95 [0.47–1.93]  
 Vernooij-Dassen 1993        8/58              17/61  9.84     0.41 [0.16–1.05]  
 Woods 2003        5/43               7/61  7.26     1.02 [0.30–3.44]  

Total (95% CI) 4,622              4,421 100.00     0.66 [0.43–0.99]
Total events: 1,925 (Treatment), 1,826 (Control)
Test for heterogeneity: Chi² = 24.90, df = 9 (P = 0.003), I² = 63.9%
Test for overall effect: Z = 2.00 (P = 0.05)

 0.01  0.1  1  10  100

 Favors treatment Favors control

Figure 2. Forest plot of odds of institutionalization. Each study is represented by a black square (&) and a horizontal line, which
correspond to the point estimate and the 95% confidence intervals (CIs) of the odds ratios (OR). The solid vertical line corresponds to
no effect of treatment (OR 5 1.0). The area of the black squares reflects the weight of the study in the meta-analysis. The diamond (^)
represents the combined OR, calculated in a random-effects model, with its 95% CI. df 5 degrees of freedom; n 5 number of patients
institutionalized at follow-up; N 5 number of patients at baseline.
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the studies might influence the effects, and some studies
might put a disproportionate weight on the results,
additional analyses were performed. Of the high-quality
studies9,10,23–26 (score 5–7) using a fixed-effects model
(w2 5 10.86, df 5 5, P 5.05, I2 5 53.9%), similar signifi-
cant estimated overall effects were found in which patients
involved in experimental interventions were less likely
to be institutionalized than patients in control groups
(OR 5 0.60, 95% CI 5 0.43–0.85, P 5.004). One study17

disproportionately influenced the overall effect, with a
sample size much larger than the sample sizes of the other
studies (difference 47,500 patients). Eliminating this study
from the original analysis using a fixed-effects model
(w2 5 14.70, df 5 8, P 5.07, I2 5 45.6%) resulted in an
estimated overall effect that was significantly larger in favor
of patients involved in the experimental interventions
(OR 5 0.59, 95% CI 5 0.43–0.81, P 5.001).

Time to Institutionalization

Of the 13 included studies, five were suitable for the meta-
analysis, although two of these five studies used the same
study population. Again, only one of these overlapping
population studies19 was included in the meta-analysis. The
remaining eight studies were excluded, because the authors
did not report any tests (six studies) or they did not report
the means and standard deviations for the test scores before
and after the intervention (two studies). The four studies
entered in the meta-analyses yielded a total of 498 patients
(277 in experimental groups and 221 in the control groups).
Use of a fixed-effects model provided evidence of hetero-
geneity of the treatment effects across the studies
(w2 5 89.28, df 5 3, Po.001, I2 5 96.6%). The SMD,
calculated in a random-effects model, showed a significant
estimated overall effect in favor of the experimental
interventions (SMD 5 1.44, 95% CI 5 0.07–2.81, P 5.04;
Figure 3). The mean change in mean time to institutional-
ization from baseline to follow-up was significantly greater
in patients involved in the experimental interventions than
in the control groups. Furthermore, because the four studies
included in the meta-analyses each contributed 25% to the
overall effect, a SMD of 1.44 reflects a mean difference
of 4.9 months in time to institutionalization in favor of
patients involved in the experimental groups over controls.

Concentrating on high-quality studies22,25,27 (score 5–7)
and using random-effects models (w2 5 83.00, df 5 2,
Po.001, I2 5 97.6%), no change was found in mean time
to institutionalization from baseline to follow-up between
the experimental group and the control group (SMD 1.55,
95% CI 5 –0.35–3.45, P 5.11).

Characteristics of Effective Interventions

Significant positive effects were found in seven of the 13
studies after the experimental intervention at the last follow-
up.9,18,19,22,23,26,27 One study24 had not produced any sig-
nificant positive effects at the last follow-up, but subgroup
analyses revealed a significant positive effect in favor of
patients with severe dementia involved in the experimental
intervention (Table 1). All support programs were multicom-
ponent in offering a comprehensive program with a range of
specific, supportive care-giving interventions. Furthermore,
most interventions were individualized, intensive, individua-
lized interventions designed to meet the unique needs of
patients and their caregivers at the appropriate time. The
function of professionals (e.g., a case manager or counselor)
who received intervention-specific training varied with each
study, and no distinctive intervention seemed to be charac-
teristic of the estimated effectiveness in the odds of
being institutionalized and the delay of institutionalization.
Conversely, a combination of involvement and choice seemed
to be the main intervention characteristic that distinguished
effective support programs from ineffective ones.

DISCUSSION

To the authors’ knowledge, this is the first systematic review
applying a meta-analysis to estimate the overall effective-
ness of all types of nonpharmacological support programs
for caregivers and patients with dementia about odds
of institutionalization and time to institutionalization.
The meta-analysis of 13 support programs showed that
these programs can significantly decrease the odds of in-
stitutionalization and significantly increase the time to
institutionalization. This is a promising result in view of
contemporary policies designed to allow caregivers to care
for people with dementia at home for as long as possible.
Analyses of the intervention characteristics show that a

Figure 3. Forest plot of time to institutionalization. A black square (&) and a horizontal line, which correspond to the point estimate
and the 95% confidence intervals (CIs) of the standardized mean difference (SMD), represent each study. The solid vertical line
corresponds to no effect of treatment (SMD 5 0). The area of the black squares reflects the weight of the study in the meta-analysis.
The diamond (^) represents the combined SMD, calculated in a random-effects model with its 95% CI. df 5 degrees of freedom;
N 5 number of patients at baseline, followed by the mean number of days of time to institutionalization and corresponding standard
deviations for patients in the experimental and control groups, respectively.
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combination of involvement and choice seems to be the
main intervention characteristic that distinguishes effective
support programs from ineffective ones. Effective support
programs include counseling and personal assistance with
problem solving, and they offer caregivers a choice of var-
ious support strategies and support services. This is
consistent with previous findings.28 One intervention23,27

that offered a wide range of support strategies and services
but gave no choice as to which parts of the support program
to follow was an exception.

Having so many choices or being able to choose one of
several interventions might lead to satisfactory involvement.
Such choices offer caregivers and patients a sense of freedom
that might result in a greater sense of personal control, more
satisfaction with treatment, better adherence and transition
to the daily routine, and consequently better outcomes.

This meta-analysis had some limitations. Cultural
differences between and within countries in the presence,
types, and preferences of institutional care, heterogeneity
in the duration and severity of dementia, the follow-up
periods, and the numbers of participants might have affect-
ed the treatment effects.

Concerning cultural differences, a common trend to-
ward deinstitutionalization, less inpatient treatment, and
improvement of community services characterizes the de-
velopment of systems of mental health care in Western Eu-
rope and North America,29,30 although within and between
countries, there are substantial differences in the design of
organization and financing of health care (including long-
term care), the provision of informal and formal care (e.g.,
various types of residential accommodation), and cultural
preferences concerning institutionalization.29–31 Italy, for
example, continues to rely on the traditional provision of
informal care by the family, a situation that not only eco-
nomic factors, but also sociocultural factors, determines.
National surveys show that families with some economic
means who are caring for an elderly relative employ foreign
migrant workers who assume the main burden of care for
modest payment.31,32 The number of people aged 65 and
older in residential homes in Italy is one of the lowest in
Europe.31 To what extent this fact has affected the results
about odds of institutionalization and time to institution-
alization across countries is unclear. In general, the effects
of these differences on patient outcomes are not reflected in
outcome differences in a coherent way, the empirical evi-
dence is limited, and further studies are required.30

In six studies, there was heterogeneity in the mean time
of care giving since the diagnosis of dementia or the com-
mencement of the study; most studies did not report the
duration of dementia. This might have affected the treat-
ment effects. The same is true for the severity of dementia,
which varied in most studies from mild to severe at baseline,
and the heterogeneity in follow-up periods across studies. In
all these cases, the odds of institutionalization were larger,
and the time to institutionalization shorter, with cognitive
decline over time. A combination of a population that is
more homogenous with respect to duration and severity of
dementia at baseline and standardized follow-up periods
might have limited the supposed heterogeneity and thereby
the probable influence on treatment effects. By using the
random-effects model, the statistical heterogeneity that is
mainly caused by the different sample sizes of the studies

was taken into account. Finally, it is unlikely that the
different interventions contributed to the heterogeneity
across studies. One study33 distinguished different types of
interventions beforehand and consequently pooled homo-
geneous interventions in its meta-analysis. The current
meta-analysis had no such a priori subdivision, mainly
because careful analysis of monocomponent support
programs (psychoeducational interventions, case manage-
ment, and general support) reveals that such programs have
a multicomponent composition. It is unlikely that pooling
homogenous interventions adjusted for other causes of
possible heterogeneity across studies, for example, cultural
differences in the presence, types, and preferences of insti-
tutional care; differences in the duration or severity of
dementia; the follow-up periods; and the sample size.
Nevertheless, it is still unknown which components of the
support programs contributed to the treatment effects.

Owing to the lack of data in the studies analyzed, an
estimation of the overall treatment effect on certain high-
risk groups, such as women and spouse caregivers, could
not be made, although in the present study, the most care-
givers in the various support programs shared a household
with the patient. The conclusions of this systematic review
should be seen in the context of the methodological quality
of the studies. In general, the methodological quality
of most of the studies was good. Because of the nature of
nonpharmacological intervention studies, it was not always
possible to use a randomized, controlled trial design and to
blind providers of the various support programs as to who
was receiving the support program and who was not. Anal-
ysis of studies with the best methodological quality showed
similar odds, so the analysis in the best methodological
quality studies and the analysis in all 10 of the studies in-
cluded in the meta-analysis showed that the odds of being
institutionalized were lower for patients involved in exper-
imental interventions than patients in control groups. How-
ever, for mean time to institutionalization, concentrating on
the best-quality studies resulted in no difference between
the experimental and control groups.

With respect to the recommendations, this systematic
review shows that, if a support program is to be capable of
delaying institutionalization, it must be intensive. The care-
giver and the patient with dementia are then actively
involved in seeking solutions together and can try out and
choose the support strategies or services that are best
individualized to their needs. In addition, to meet future
policies concerning efficiency, authors should evaluate their
support programs on the net benefit or cost effectiveness. In
this manner, the caregiver and patient with dementia can be
offered an efficient support program that will improve the
quality of life of both parties and, most importantly, meet
the wishes of both parties for the patient with dementia to
stay at home for as long as possible.
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