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Objectives: The objective of our study is to evaluate the effectiveness of dementia case management
compared with usual care on reducing long-term care placement, hospitalization, and emergency
department visits for adult patients with dementia. We also sought to evaluate the effectiveness of this
intervention on delaying time to long-term care placement and hospitalization.

Methods: We searched electronic databases supplemented by bibliographies and conference proceedings
for randomized controlled trials testing the effectiveness of dementia case management in reducing
resource utilization in a population of caregiver—care recipient dyads living in the community. We
meta-analyzed the risk ratio (RR) and weighted mean differences of long-term care placement and
the RR of hospital admissions. Pooled estimates were further stratified by study characteristics and mea-
sures of study quality.

Results: Seventeen studies were included in the meta-analysis. The overall pooled RR of long-term care
placement was 0.94 (95% confidence interval [0.85, 1.03]; p=0.227) for dementia case management
compared with usual care. Stratification by follow-up duration indicated a statistically significant reduction
in risk of long-term care placement when follow-up duration was less than 18 months (RR 0.61, 95%
confidence interval [0.41, 0.91], p=0.015). There was no effect of dementia case management compared
with usual care for the other outcomes.

Conclusion: Dementia case management demonstrated a short-term positive effect on reducing the risk of
long-term care placement among older people with dementia residing in the community. However,
other sources of resource utilization and more extended effects of dementia case management on risk of
long-term care placement warrant further investigation. Copyright © 2012 John Wiley & Sons, Ltd.
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Introduction Christensen et al., 2009). The pressure is increased

further in the case of seniors with mental health disorders,

A consequence of aging among industrialized nations is such as Alzheimer’s disease and related dementias.

the growing pressure on healthcare systems and
societies to provide care for greater numbers of people
with age-associated illnesses. Care providers and
decision makers are faced with serious challenges
when trying to accommodate increasing demands
among systems with limited resources (Binstock, 2007;

Copyright © 2012 John Wiley & Sons, Ltd.

The World Health Organization estimated that there
were 35.6 million people living with dementia in 2010
and that the total number of people with dementia will
double every 20years (World Health Organization,
2012). Absence of a family caregiver or high caregiver
burden is associated with an increase in the likelihood
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of long-term care (LTC) placement for individuals with
dementia (Brodaty et al., 1993). Not only do institu-
tional and hospital care pose a significant economic
burden (Bharmal et al., 2012), they may further exacer-
bate the risk of poor health outcomes for vulnerable
patients with dementia (Rudolph et al., 2010; Mukadam
and Sampson, 2011). Hence, there is a need for
interventions to assist people with dementia (and their
caregivers) to allow for their continued care in the
community. Dementia case management (CM) is a
collaborative intervention that involves assessment,
planning, and advocacy for people with dementia and
their caregivers (Case Management Society of America,
2010). Further, it aims to empower caregivers and
facilitate timely access to essential care services to help
support their caregiver needs.

Three prior systematic reviews investigating the
impact of dementia CM (or key components of demen-
tia CM) on healthcare resource utilization suggest an
equivocal impact of dementia CM on delaying institu-
tionalization, from no impact to a slightly delayed effect
(Brodaty et al., 2003; Pimouguet et al, 2010; Somme
et al., 2012). Two meta-analyses found a positive statis-
tically significant effect (Pinquart and Sorensen, 2006;
Spijker et al., 2008). Although Pinquart and Sérensen
(2006) looked at the effect of the intervention length
on the odds of institutionalization, neither of these
two meta-analyses looked at the sustained effect of the
intervention over an extended period of follow-up.
Given the limitations of prior reviews, along with the
recent publication of additional relevant studies, we
undertook a systematic review and meta-analysis of
randomized controlled trials (RCTs) that examined
the effect of dementia CM interventions compared with
usual care on reducing LTC placement. We also sought
to determine the effect of dementia CM on other
secondary outcomes including hospitalization and
emergency department visits, as well as time to LTC
placement and hospitalization.

Methods
Data sources and searches

We performed this systematic review and meta-analysis
using a predetermined protocol, designed to meet the
PRISMA (Mobher et al., 2009) standards for reporting
of meta-analyses.

We searched the following electronic databases:
MEDLINE (OVID), EMBASE, PsycINFO, CINAHL,
Cochrane Controlled Trials Register, and Cochrane
Database of Systematic Reviews. Databases were not
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limited by start date, and the last search was conducted
on October 2011. Our search strategy followed four
steps:

1. To identify the relevant study population, for the first
Boolean search, we used the term “or” to map
keywords and establish subject headings and incorpo-
rate relevant title and abstract words with the
following Medical Subject Headings: “dementia” or
“vascular dementia” or “Alzheimer disease” or “Lewy
Body disease” or “frontotemporal lobar degenera-
tion” or “Pick’s disease of the brain” and keyword
“dementia.”

2. To identify the relevant CM intervention, for the
second Boolean search, we used the term “or” to
map keywords and establish subject headings and
incorporate relevant title and abstract words with
the following Medical Subject Headings: “patient
care planning” or “advance care planning” or “case
management” or “critical pathways” or “patient care
management” or “comprehensive health care” or
“critical pathways” or “delivery of health care”
or “disease management” or “patient-centered care”
or “patient care teams” or “counseling” or “directive
counseling” or “managed care programs’ or
“competitive medical plans” or “health maintenance
organizations.”

3. The two comprehensive searches were combined
using the Boolean operator “and.”

4. We limited the search to RCTs using the appropriate
Cochrane Collaboration RCT filters for each of the
databases.

To capture recently published articles, the PubMed
database was searched from January 2009 to October
2011. Finally, we hand-searched reference lists of included
articles, relevant reviews, previous meta-analyses, and two
major and recent conference proceedings: the 19th World
Congress of Gerontology & Geriatrics, International
Association of Gerontology and Geriatrics (2009) and
the Gerontological Society of America (2009 and 2010).

Study selection

Two reviewers (MC and HT) independently screened
titles and abstracts to select articles eligible for full-text
review. During this initial stage, an abstract was selected
for full-text review if it described the evaluation of a CM
intervention or a key component of CM for caregivers
of people with dementia living in the community.
During the second stage of literature screening, both
reviewers reviewed full-text articles and determined
articles to be included in the systematic review on the
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basis of the following criteria: the study design was an
RCT, the study population included adults living in
the community and diagnosed with dementia (regard-
less of methods used to make the diagnosis) and their
caregivers, the study compared standard practice or
usual care as defined in the article to CM intervention
involving at least one healthcare professional (e.g., nurse
or social worker) and providing at least one key compo-
nent of care (i.e., assessment and planning, education,
emotional support, service facilitation, or legal advice
and financial counseling) for caregivers and people with
dementia, and the study reported on at least one of the
resource utilization measures, namely, LTC placements,
hospitalizations, emergency department visits, time to
LTC placement, or time to hospitalization.

No language restrictions were applied; screening of
non-English articles (Chinese, German, and Spanish)
was undertaken by individuals able to translate to
determine eligibility.

Data abstraction and quality assessment

Agreement between reviewers was assessed by the kappa
statistic, with disagreements resolved by consensus. We
abstracted data on study characteristics, details of the
intervention and comparator, and outcomes. Further,
we assessed the quality of the studies using the
CONSORT statement for RCTs of non-pharmacological
treatments (Boutron et al., 2008) and calculated the
Jadad et al. (Jadad et al., 1996) score (from a 5-point scale)
for each study. Attempts were made to contact authors of
studies for which data were unavailable or unclear.

Data analysis

Our primary outcome of interest was LTC placement,
with secondary outcomes of hospitalization, emergency
department visits, and time to hospitalization and LTC
placement. The time to hospitalization or time to LTC
placement was defined as the number of days from
randomization to the subject’s first hospitalization or
placement in a LTC facility, respectively.

The risk ratio (RR) was used as the common measure
of effect of the intervention on LTC placement and
hospitalization, compared with usual care. Although
the rate ratio would be an ideal measure, as it takes
into account time at risk and censoring, the studies
reviewed did not provide sufficient information for
these calculations.

From our a priori knowledge of variability in CM
interventions, we performed a meta-analysis of the
RRs using a random-effects model. Forest plots were
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used to visually assess pooled estimates and the
corresponding 95% confidence intervals (CI). To assess
for heterogeneity, we calculated the Q statistic (signifi-
cance level of p<0.1) and the I* statistic. Fixed-effect
models were also performed in the presence of low to
moderate heterogeneity (I’: 25-50%) to test the robust-
ness of the pooled estimates (Higgins et al., 2003). We
identified a priori several variables that might affect
variability between studies, on the basis of the character-
istics and quality of the studies and study samples.
These variables include follow-up duration (less than
18 months, equal to 18months, and greater than
18 months), “dosage” or duration of the intervention
(as long as follow-up duration versus less than follow-
up duration), blinding of the outcome assessor (blinded
versus not blinded), severity of dementia (mild versus
moderate to severe), management of the intervention
(case manager versus multidisciplinary team), compar-
ator (usual care versus augmented usual care), and
management with medications for the treatment of
dementia (yes versus no). The 18-month cutoft point
for the duration of follow-up was used to define the
short term as this duration was most commonly
reported in the studies included (Mohide et al., 1990;
Chu et al., 2000; Callahan et al, 2006; Duru et al,
2009). We stratified the RRs of LTC placement accord-
ing to these variables. We also tested for publication bias
in the reporting of the risk for LTC placement using
both Egger and Begg tests (Egger et al., 1997).

For the outcome of time to LTC placement (none of
the studies reported on time to hospitalization), the
weighted mean difference (WMD) of days to LTC
placement was meta-analyzed. The WMD is the sum
of the differences between the intervention and control
groups in the individual studies, weighted by the
variances for each study. The sample size is the main
factor in determining the weight for a study, and studies
with higher event rates are assigned more weight
(Follmann et al., 1992). If there was only one study that
reported an outcome of interest, the results were
reported descriptively.

All analyses were performed using the STATA 11
metan package (StataCorp, 2009, College Station, TX).

Results

Figure 1 summarizes the stages of the systematic review.
Citation searching identified 4634 potentially relevant
articles for review. After removing duplicates, title and
abstract citations (n=3313) were screened according
to the inclusion and exclusion criteria. A total of 3215
articles were excluded at this stage after the two
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Citations identified through electronic
database searching (n=4,634)

¥

Citations after duplicates were removed
(n=3,313)

Titles and abstracts screened (n=3,313)
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Citations excluded based on inclusion/exclusion criteria (n=3,215)

Full-text articles assessed for eligibility
(n=98)

[Kappa statistic = 0.63]

Citations excluded based on inclusion/exclusion criteria (n=83)
¢ 9ineligible study population

Citations identified
through other sources
(searching reference list)
(n=2)

¢ 9ineligible intervention

e 27 ineligible outcome measures

¢ 19 ineligible study design

¢ 4 not the most-current follow-up study
¢ 1 unable to be retrieved

e 7 abstracts available only

e 7 insufficient data

Studies included in the systematic review
and meta-analysis (n=17)

Figure 1 Study flow diagram.

reviewers reached consensus. The full-text of the articles
selected (n=98) were assessed in detail for eligibility.
Articles were excluded (n=83, kappa statistic=0.63)
according to our exclusion criteria. A total of 17 articles
(including two additional studies identified from refer-
ence lists) (Mohide et al, 1990; Vernooij-Dassen,
1993; Mittelman et al., 1996; Brodaty et al., 1997; Miller
et al., 1999; Chu et al., 2000; Eloniemi-Sulkava et al.,
2001; Wright et al., 2001; Teri et al., 2003; Nobili et al.,
2004; Callahan et al., 2006; Gaugler et al., 2008; Brodaty
et al., 2009; Duru et al., 2009; Floniemi-Sulkava et al.,
2009; Fortinsky et al., 2009; Wray et al., 2010) were
included in our analysis.

Study characteristics

The study characteristics of the selected RCTs are
summarized in Table 1; the outcomes reported in
the trials are summarized in Table 2. The trials were
published over two decades, from 1990 to 2010.
The intervention and control groups included 5257
and 4909 caregiver—care recipient dyads, respectively.
From 15 studies that provided information regarding
the gender of their participants, the proportion of
female participants with dementia varied from 32%
to 70%, and the majority of their caregivers were
women (ranging from 51% to 96%). The participants

Copyright © 2012 John Wiley & Sons, Ltd.

with dementia had a mean age varying between 70 and
81 years, whereas their caregivers’ mean age varied
between 57 and 76 years. In two studies that reported
on the age range, the age of participants with dementia
ranged from 49 to 96years, and the age of their
caregivers ranged from 19 to 88years. The majority
of studies included participants with mild to moderate
levels of dementia severity at baseline.

Sixteen trials reported on the outcome of LTC
placement (Mohide et al, 1990; Vernooij-Dassen,
1993; Brodaty et al, 1997; Miller et al, 1999; Chu
et al., 2000; Eloniemi-Sulkava et al., 2001; Wright
etal., 2001; Teri et al., 2003; Nobili et al., 2004; Callahan
et al., 2006; Gaugler et al., 2008; Brodaty et al., 2009;
Duru et al, 2009; FEloniemi-Sulkava et al., 2009;
Fortinsky et al., 2009; Wray et al., 2010). Three studies
reported on the outcome of hospitalization (Mohide
et al., 1990; Callahan et al., 2006; Duru et al., 2009),
whereas only one study (Miller et al., 1999) evaluated
the outcome of emergency department visits. Sufficient
data for time to LTC placement were available from five
studies (Mohide et al., 1990; Mittelman et al., 1996;
Brodaty et al., 1997; Wright et al., 2001; Brodaty et al.,
2009). No studies reported on time to hospitalization.

The follow-up duration varied among the trials,
ranging from 6 months to 15.9 years. There was also
variation in characteristics of the intervention. Inter-
ventions involved a single case manager from a variety
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(Continued)

Table 1.

Sample size®

Outcome
measurements

Dementia

Follow-up

Method of
randomization

severity

Control

CM intervention

CM  Control

duration

Country

Study

LTC placement,
mean time to

Mean (SD)
Blessed

Usual care

Nurse discussed handling
problem behaviors, provided

68 25

12 months

Caregiver—care
recipient dyad
randomization

USA

Wright et al.
(2001)

Copyright © 2012 John Wiley & Sons, Ltd.

LTC placement

Dementia
Rating:

7.87 (3.47)
intervention,
9.62 (3.38)
control

referrals (three in-home visits

medication monitoring and
and one phone call)

UK, United Kingdom; USA, United States of America; MMSE, Mini mental state examination; GDS, Global Deterioration Scale; CM, case management; SD, standard deviation; LTC,

long-term care; ER, emergency room; HR, hazard ratio; OR, odds ratio.

*Number of Caregiver-care recipient dyads included in the analysis.
The study information reported in this table is taken from Spijker er 4. (2008).

H. Tam-Tham et al.

of professions (e.g., social worker or nurse), a partner
(e.g., a psychologist working with an occupational ther-
apist), or a multidisciplinary team-based model (e.g., a
team consisting of a psychiatrist, dietitian, psychologist,
occupational therapist, physical therapist, social worker,
and/or nurse) with different types of professionals act-
ing to fulfill the demands of CM. The delivery of CM
varied from home visits to telephone counseling or a
combination of both. The duration of the intervention
also ranged from a single visit lasting approximately
3h to continued CM for the entire length of follow-
up. Variation in the control groups was also observed.
Control groups included usual care (e.g., educational
materials and availability of a counselor), respite, and,
to a lesser degree than the intervention group, access
to a case manager and to community services. The trials
originated from seven countries in North America,
Oceania, and Europe.

Quality assessment

The assessment of study quality is summarized in
Table 3. Of the 17 trials, there was blinding of the
outcome assessor in six, allocation concealment in four,
and intention-to-treat analysis in eight. Only three trials
provided a description of loss to follow-up, and six
provided an adequate description of randomization.
All the studies reviewed received Jadad scores ranging
from 1 to 3 (on a 5-point scale), suggesting that the qual-
ity of the RCTs of dementia CM was low to moderate.

Effect of dementia case management on risk of
long-term care placement

With a random-effects model (n =16 trials), there was
no statistically significant effect of dementia CM com-
pared with usual care on the risk of LTC placement
(pooled RR 0.94, 95% CI [0.85, 1.03], p=0.203)
(Figure 2). We observed minimal heterogeneity
(F=16.3%, p=0.266). Similar results were obtained
using a fixed-effects model (pooled RR 1.00, 95% CI
[0.96, 1.05], p=0.875).

The stratified analysis by follow-up duration
(Figure 3) showed a statistically significant reduction
in the risk of LTC placement for dementia CM
compared to usual care when follow-up duration
was less than 18 months (average follow-up of 1 year),
(pooled RR 0.61 [95% CI, 0.41, 0.91], p=0.015). The
effect decreased and was no longer significant when
the duration of follow-up was at 18 months (pooled
RR 0.95 [95% CI, 0.62, 1.46], p=0.827) or greater
than 18 months (pooled RR 1.01 [95% CI, 0.97,
1.06], p=0.654). Further stratification by duration of
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Table 2 Study outcomes

Hospitalizations

LTC placements (%) Time to LTC placement (days) (%) ED visits (%)
Study CM Control CM Control CM Control CM  Control
Brodaty et al. 78.8 87.1 Total (SD): 17,349.4 Total (SD): 10,080.9
(1997) (SD not available) (SD not available)
Brodaty et al. 44.3 47.4 Total (SD): 1497.5 Total (SD): 1570.6
(2009) (876.6) (876.6)
Callahan et al. 8.3 7.2 29.8 24.6
(2006)
Chu et al. 11.8 421
(2000)
Duru et al. 14.1 12.7 31.2 32.5 56.5 52.4
(2009)
Eloniemi- 32.1 29.8
Sulkava et al.
(2001)
Eloniemi- 23.8 29.0
Sulkava

et al. (2009)

Fortinsky
et al. (2009)

Gaugler et al.
(2008)
Miller et al.
(1999)
Mittelman
et al. (1996)
Mohide

et al. (1990)
Nobili et al.
(2004)

Teri et al.
(2003)
Vernooij-
Dassen
(1993)*
Wray et al.
(2010)

Wright et al.

(2001)

Additional information: crude
HR of LTC placement (95%Cl):
0.66 (0.31-1.4); adjusted HR of
LTC placement (95% Cl): 0.53

14.8

Additional information: OR of
LTC placement (95% CI): 0.4

48.8
441

36.7

27.6

13.8

9.6

Additional information: mean
number of LTC placement (SD)
0.1 (0.4) in CM and 0.2 (0.6)

25.0

(0.23-1.19)

(0.14-1.18)

in control

33.3

54.7

42.9

36.7
11.8
28.6

27.8

20.0

20.0

Median (SD): 1011

(SD not available)

Median (SD): 1356
(288)

Mean (SD): 121
(107.64)

Median (SD): 1023
(SD not available)
Median (SD): 905
(178)
6.7 13.3

Mean (SD): 126
(110.45)

CM, case management; ED, emergency department; L'TC, long-term care; OR, odds ratio; SD, standard deviation.
“The study information reported in this table is taken from Spijker e 4. (2008).

intervention, blinding, severity of dementia, type of
CM, comparator, and medication management, did
not show any changes in RRs of LTC placement by

strata.

Copyright © 2012 John Wiley & Sons, Ltd.

Of the 16 studies, that of Miller et al. (30) was the
largest (n=28095), contributing a disproportionate
weight to the overall estimate. When this study was
removed, dementia CM was associated with a
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Table 3 Quality assessment of the studies included for review

Randomization Intention to Allocation Description of loss to Jadad
Study description Blinding treat concealment follow-up score®
Brodaty et al. (1997) No No No No No 1
Brodaty et al. (2009) Yes Yes (outcome No No No 2
asSSessors)
Callahan et al. (2006) Yes Yes (physicians) No Yes No 3
Chu et al. (2000) No No No No No 1
Duru et al. (2009) No No Yes No No 1
Eloniemi-Sulkava Yes Yes (outcome No No No 2
et al. (2001) assessors)
Eloniemi-Sulkava Yes No Yes Yes No 3
et al. (2009)
Fortinsky et al. (2009) Yes Yes (outcome No Yes No 3
assessors)
Gaugler et al. (2008) Yes No No No No 2
Miller et al. (1999) No No No No No 1
Mittelman et al. (1996) Yes No Yes No Yes 2
Mohide et al. (1990) Yes No No No No 2
Nobili et al. (2004) Yes No Yes No Yes 2
Teri et al. (2003) Yes Yes (outcome Yes No No 3
asSessors)
Vemooij-Dassen, 19932 Yes Yes (outcome Yes Yes Yes 3
assessors)
Wray et al. (2010) Yes No Yes No No 2
Wright et al. (2001) Yes No Yes No No 2

“The study information reported in this table is taken from Spijker e 4/. (2008).
"Based on a 5-point Jadad score (Jadad et al., 1996).

Study reference RR (95% CI)  Weight (%) Intervention (n) Control (n)
11
Brodaty et al. (1997) —‘— 0.90 (0.72, 1.13) 13.61 33 31
Brodaty et al. (2009) - 0.94 (0.66,1.32) 693 79 76
Callahan et al. (2006) : = 1.15(0.38,3.46)  0.77 84 69
Chu et al. (2000) 7 0.28 (0.07, 1.14)  0.48 17 19
Duru et al. (2009) —E“‘_ 1.11 (0.62,2.00)  2.60 170 126
Eloniemi-Sulkava et al. (2001) _:T‘*_ 1.08 (0.60, 1.94)  2.60 53 47
Eloniemi-Sulkava et al. (2009) T 0.82(0.46,1.48)  2.60 63 62
Fortinsky et al. (2009) —’_:' 0.44 (0.20,1.00)  1.39 54 30
Gaugler et al. (2008) e 0.89 (0.74,1.08)  17.05 203 203
Miller et al. (1999) % 1.03(0.98,1.08)  41.67 4,151 3,944
Mohide et al. (1990) _I**_ 1.00 (0.51,1.94)  2.06 30 30
Nobili et al. (2004) h 0.97 (0.26,3.58)  0.56 35 34
Teri et al. (2003) _I*_ 0.97 (0.58,1.61) 3.44 76 77
Vernooij-Dassen (1993) —— 0.49 (0.23,1.06)  1.60 58 61
Wray et al. (2010) —’_i" 0.48 (0.22,1.07)  1.45 83 75
Wright et al. (2001) T 1.25(0.52,3.03) 1.19 68 25
Overall (I-squared =16.3%, p = 0.266) € 0.94 (0.85,1.03)  100.00 5,257 4,909
NOTE: Weights are from random elffecls analysis E l
1 1 10
Favors treatment RR (95% CI) Favors control

Figure 2 Forest plot for risk of long-term care placement (risk ratio) for dementia case management compared with usual care. CI, confidence interval;
RR, risk ratio; n, number of caregiver-care recipient dyads.

Copyright © 2012 John Wiley & Sons, Ltd. Int ] Geriatr Psychiatry (2012)
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Study reference

Less than 18 months
Fortinsky et al. (2009)

RR (95% CI) Weight (%)

0.44 (0.20, 1.00) 1.39

Nobili et al. (2004)
Vernooij-Dassen (1993)
Wray et al. (2010)

0.97 (0.26, 3.58) 0.56
0.49 (0.23, 1.06) 1.60
0.48 (0.22, 1.07) 1.45

Wright et al. (2001)
Subtotal (I-squared =5.1%, p = 0.378)

At 18 months

1.25(0.52,3.03) 1.19
0.61 (0.41,0.91) 6.18

Callahan et al. (2006)

Chu et al. (2000) ¢ T

Duru et al. (2009) Tt
Mohide et al. (1990) —
Subtotal (I-squared =9.7%, p = 0.345) <:>

1

1
Greater than 18 months !
Brodaty et al. (2009) r B
Brodaty et al. (1997) B
Eloniemi-Sulkava et al. (2001) —
Eloniemi-Sulkava et al. (2009) —
Gaugler et al. (2008) ==
Miller et al. (1999) *

Teri et al. (2003)
Subtotal (I-squared = 0.0%, p = 0.697)

Overall (I-squared =16.3%, p = 0.266)
NOTE: Weights are from random effects analysis
!

1.15(0.38,3.46)  0.77
0.28(0.07,1.14) 048
111 (0.62,2.00)  2.60
1.00 (0.51,1.94)  2.06
0.95(0.62,1.46) 591

0.94 (0.66, 1.32) 6.93
0.90 (0.72, 1.13) 13.61
1.08 (0.60, 1.94) 2.60
0.82 (0.46, 1.48) 2.60
0.89 (0.74, 1.08) 17.05
1.03 (0.98, 1.08) 41.67
0.97 (0.58, 1.61) 3.44
1.01 (0.97, 1.06) 87.91

0.94 (0.85, 1.03) 100.00

1 1 10
Favors treatment RR (95% CI) Favors control

Figure 3 Forest plot for risk of long-term care placement (risk ratio) for dementia case management compared with usual care, by duration of follow-up. CI,
confidence interval; RR, risk ratio; n, number of caregiver-care recipient dyads.

significant reduction in the risk of LTC placement com-
pared with the control group (pooled RR 0.89, 95% CI
[0.79, 0.99], p=0.037).

Effect of dementia case management on time to long-term
care placement

Five trials reported on time (mean days) to LTC
placement (Mohide et al., 1990; Mittelman et al.,
1996; Brodaty et al., 1997; Wright et al., 2001;
Brodaty et al., 2009). The pooled WMD suggested that
there was no difference in time to LTC placement for de-
mentia CM compared with usual care (WMD 77.79,
95% CI [—70.53, 226.12], p=0.304) (Figure 4). How-
ever, there was evidence of significant heterogeneity
(P=98.7%, p<0.001). A stratified analysis was not
conducted because of the limited number of studies.

Effect of dementia case management on risk of
hospitalization and emergency department visits

We estimated the pooled RR of hospitalization using
data from three studies (Mohide et al., 1990; Callahan

Copyright © 2012 John Wiley & Sons, Ltd.

et al., 2006; Duru et al., 2009) and found no difference
in the risk of hospitalization for the dementia CM group
compared with usual care (pooled RR 1.00, 95% CI
[0.76, 1.33], p=0.984) (Figure 5). The one study that
reported emergency department visits (Duru et al.,
2009) showed no difference in the risk of the outcome
for the dementia CM group compared with usual care
(RR 1.08, 95% CI [0.87, 1.33], p=0.485). None of the
studies reported on time to hospitalization.

Publication bias

Publication bias was assessed using the Begg test.
Although visual inspection of the funnel plot
might suggest the presence of publication bias,
the test was not statistically significant (Begg test
p=0.753).

Discussion

In our systematic review and meta-analysis, we qualita-
tively and quantitatively summarized 17 studies

Int ] Geriatr Psychiatry (2012)
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‘WMD (95% CI) Weight (%) Intervention (n) Control (n)

Brodaty et al. (1997) i i 24.00 (-12.19, 60.19) 21.86 33 31
Brodaty et al. (2009) i -73.05 (-349.10, 203.00) 12.53 79 76
Mittelman et al. (1996) i T 329.00(301.11,356.89) 21.97 103 103
Mohide et al. (1990) +§ 47.60 (26.27, 68.93) 22.04 30 30
Wright et al. (2001) — ; -5.00 (-55.29, 45.29) 21.59 68 25
Overall (I-squared = 98.7%, p = 0.000) <® 77.79 (-70.53,226.12)  100.00 313 265
NOTE: Weights are from random effects analysis i
T T T T T T T T
-400  -300  -200 -50 0 50 100 200 300 400

Favors control ‘WMD (95% CI)

Favors treatment

Figure 4 Forest plot for time to long-term care placement (weighted mean difference) for dementia case management compared with usual care.
CI, confidence interval; WMD), weighted mean difference; n, number of caregiver-care recipient dyads.

Study reference

RR (95% CI) Weight (%) Intervention (n) Control (n)

Callahan et al. (2006) * 1.21(0.71,2.05) 28.04 84 69
Duru et al. (2009) 0.96 (0.68, 1.34) 68.99 170 126
. L

Mohide et al. (1990) AN 0.50 (0.10,2.53) 2.97 30 30
Overall (I-squared = 0.0%, p = 0.533) > 1.00 (0.76, 1.33)  100.00 284 225
NOTE: Weights are from random effects analysis

T T T T

.1 2 5 1 5

Favors treatment

RR (95% CI)

Favors control

Figure 5 Forest plot for risk of hospitalization (risk ratio) for dementia case management compared with usual care. CI, confidence interval; RR, risk

ratio; n, number of caregiver-care recipient dyads.

evaluating the effect of dementia CM interventions on
LTC placement and hospitalization. Compared with
usual care, dementia CM was not associated with a sta-
tistically significant reduction in the risk of LTC place-
ment. However, there appeared to be a short-term
effect in that dementia CM was associated with a signif-
icant reduction in LTC placement within the first
18 months following the intervention.

Our overall finding differs from that reported in
previous meta-analyses. Two meta-analyses that
explored the association between non-pharmacological
interventions and institutionalization of older adults
with dementia reported a reduction in risk of LTC

Copyright © 2012 John Wiley & Sons, Ltd.

placement associated with dementia CM (Pinquart
and Sorensen, 2006; Spijker et al., 2008). Pinquart and
Sorensen (2006) used a composite measure (the average
between the immediate and follow-up risk of institu-
tionalization) to maximize the number of studies
included in their analysis, by including studies reporting
only the immediate or the follow-up risk of institution-
alization. Therefore, a comparison between the
short-term and long-term effects of the interventions
based on duration of follow-up was not possible.
Spijker et al. (2008) found that non-pharmacological
interventions (which included dementia CM and other
interventions) significantly decreased the odds of

Int ] Geriatr Psychiatry (2012)
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institutionalization and increased the time to institu-
tionalization. The studies included in this meta-analysis
had a relatively short follow-up (to permit a similar
follow-up duration), and their results were similar to
our findings when the risk of LTC was stratified by
follow-up duration. This study did not allow the assess-
ment of the effect of longer follow-up durations on the
odds of institutionalization.

The lack of effect of dementia CM on the risk of LTC
placement in studies with follow-up durations of
18 months or greater should be interpreted in light of
several clinical and methodological issues. The literature
suggests that dementia CM may have a positive effect on
the caregiver but does not improve the care receiver’s
symptoms over the long term (Pinquart and Sorensen,
2006). It is possible that the positive effect of dementia
CM on the risk of LTC placement decreases after
18 months because of the natural progression of the
disease (Oh et al, 2011). Another explanation of
decreasing effectiveness of dementia CM may be that
non-sustained interventions lose their effect over
longer periods, similar to other community interven-
tions that target older adults (Choi and Hector, 2012;
Gustafsson et al., 2012). This observation calls for
repeated dementia CM interventions that address the
progression of symptoms in care receivers and the
fading effect of a single time intervention. Further
research is needed to determine whether repeated CM
interventions would sustain the short-term benefits on
resource utilization.

In our meta-analysis, there was no overall significant
effect of dementia CM on time to LTC placement. Be-
cause the older adult population may have a considerable
number of comorbidities (Karlamangla et al., 2007), the
presence of competing risks (Berry et al., 2010) is an
important consideration for the interpretation of this
result. Hospitalization and death are the main competing
risks for LTC placement in this population. In most
cases, the indication for hospitalization overlaps the
indication for LTC placement, which makes it difficult
to consider in the analysis (Berry et al., 2010). The
increased risk of death in adults with dementia can
alter the composition of the study population over
extended follow-up times and may lead to selection
bias in longitudinal studies (Murphy et al., 2011).
Nevertheless, this would unlikely be a major source
of bias in the RCTs reviewed here.

The studies in our review also included substantial
variability in CM interventions targeting caregivers of
people with dementia. This variability likely explains
the non-significant overall pooled findings, as some
components of the interventions might be effective
whereas others are not. Hence, it is unclear which

Copyright © 2012 John Wiley & Sons, Ltd.

specific components of CM interventions are effective
for which particular groups of people with dementia.
The components most frequently used were education
about dementia, psychological support, and referrals to
community services. The first two components improve
caregivers’ coping skills (Mittelman et al., 1993), which
might delay institutionalization and facilitate aging in
place. The latter component might reduce the fragmen-
tation of dementia-related health services available in the
community and help caregivers to navigate the system
more easily (Mittelman et al., 1993; Wright et al., 2001;
Case Management Society of America, 2010). To obtain
a comprehensive benefit, a standardized CM interven-
tion would ideally include all three components.

Our meta-analysis has several limitations. Timely and
appropriate LTC placement may be considered a goal of
CM in some cases (e.g., severe and/or medically complex
dementia). Consequently, the intervention may have
hastened LTC placement for such cases (and may be
viewed as a positive outcome). Our stratified analysis
showed no effect of severity of dementia on the risk of
LTC placement. Nevertheless, we were not able to
perform a stratified analysis of the time to LTC place-
ment because of limited studies reporting this outcome.
Further, we noted high variability in the CM interven-
tions and the care available to the control group, which
limits the ability to assess the effect of the intervention
specifically. We attempted to identify features of the
intervention that may explain the effect, and only
duration of follow-up was determined to be associated
with risk of LTC placement. The majority of the trials
also lacked blinding and allocation concealment, which
compromised their quality. Finally, most trials were
underpowered to detect statistically significant differ-
ences in effect size between the intervention and control
groups.

In conclusion, our results suggest that dementia CM
may have a short-term positive effect on reducing the
risk of LTC placement among older people with demen-
tia residing in the community. However, other sources
of resource utilization (including hospitalization and
emergency department visits) and longer-term effects
of dementia CM on risk of LTC placement warrant
further investigation.

Key points

e Compared with usual care, dementia CM was
associated with a decrease in the risk of LTC
placement in people with dementia.

e However, the effect of CM on LTC placement
was no longer significant after 18 months.

Int ] Geriatr Psychiatry (2012)



Conflict of interest

None declared.

Acknowledgements

Helen Tam-Tham and Monica Cepoiu-Martin contrib-
uted equally and have agreed to share first authorship.
We would like to acknowledge Ms. Diane Lorenzetti
for her critical contributions to the search strategy and
Ms. Tracy Jing Xu, Dr. Alberto Nettel-Aguirre, and
Dr. Gregor Wolbring for their contributions during
the screening process.

References

Berry S, Ngo L, Samelson E, Kiel DP. 2010. Competing risk of death: an important
consideration in studies of older adults. ] Am Geriatr Soc 58: 783-787.

Bharmal MF, Dedhiya S, Craig B, et al. 2012. Incremental dementia-related expendi-
tures in a Medicaid population. Am J Geriatr Psychiatry 20: 73-83.

Binstock RH. 2007. Our aging societies: ethical, moral, and policy challenges. J Alzhei-
mers Dis 12: 3-9.

Boutron I, Moher D, Altman D, Schulz K, Ravaud P. 2008. Methods and processes of
the CONSORT Group: example of an extension for trials assessing nonpharmaco-
logic treatments. Ann Intern Med 148: W60-W66.

Brodaty H, Green A, Koschera A. 2003. Meta-analysis of psychosocial interventions
for caregivers of people with dementia. ] Am Geriatr Soc 51: 657—664.

Brodaty H, Gresham M, Luscombe G. 1997. The Prince Henry Hospital dementia
caregivers’ training programme. Int ] Geriatr Psychiatry 12: 183-192.

Brodaty H, McGilchrist C, Harris L, Peters K. 1993. Time until institutionalization
and death in patients with dementia. Role of caregiver training and risk factors.
Arch Neurol 50: 643-650.

Brodaty H, Mittelman M, Gibson L, Seeher K, Burns A. 2009. The effects of counsel-
ing spouse caregivers of people with Alzheimer disease taking donepezil and of
country of residence on rates of admission to nursing homes and mortality. Am
J Geriatr Psychiatry 17: 734-743.

Callahan CM, Boustani MA, Unverzagt FW, et al. 2006. Effectiveness of collaborative
care for older adults with Alzheimer disease in primary care: a randomized
controlled trial. JAMA 295: 2148-2157.

Case Management Society of America. 2010. Standards of Practice for Case
Management. Case Management Society of America: Little Rock, AR.

Choi M, Hector M. 2012. Effectiveness of intervention programs in preventing falls: a
systematic review of recent 10 years and meta-analysis. ] Am Med Dir Assoc 13: 188.
el3-188.e21.

Christensen K, Doblhammer G, Rau R, Vaupel J. 2009. Ageing populations: the
challenges ahead. Lancet 374: 1196-1208.

Chu P, Edwards J, Levin R, Thomson J. 2000. The use of clinical case management for
early stage Alzheimer’ patients and their families. Am J Alzheimers Dis Other
Demen 15: 284-290.

Duru OK, Ettner SL, Vassar SD, Chodosh J, Vickrey BG. 2009. Cost evaluation of a
coordinated care management intervention for dementia. Am | Manag Care 15:
521-528.

Egger M, Davey Smith G, Schneider M, Minder C. 1997. Bias in meta-analysis
detected by a simple, graphical test. BMJ 315: 629-634.

Eloniemi-Sulkava U, Notkola IL, Hentinen M, et al. 2001. Effects of supporting
community-living demented patients and their caregivers: a randomized trial. J
Am Geriatr Soc 49: 1282-1287.

Eloniemi-Sulkava U, Saarenheimo M, Laakkonen M-L, et al. 2009. Family care
as collaboration: effectiveness of a multicomponent support program for elderly
couples with dementia. Randomized controlled intervention study. ] Am Geriatr
Soc 57: 2200-2208.

Follmann D, Elliott P, Suh I, Cutler J. 1992. Variance imputation for overviews of
clinical trials with continuous response. J Clin Epidemiol 45: 769-773.

Copyright © 2012 John Wiley & Sons, Ltd.

H. Tam-Tham et al.

Fortinsky RH, Kulldorff M, Kleppinger A, Kenyon-Pesce L. 2009. Dementia
care consultation for family caregivers: collaborative model linking an
Alzheimer’s association chapter with primary care physicians. Aging Ment
Health 13: 162-170.

Gaugler JE, Roth DL, Haley WE, Mittelman MS. 2008. Can counseling and support
reduce burden and depressive symptoms in caregivers of people with Alzheimer’s
disease during the transition to institutionalization? Results from the New York
University caregiver intervention study. ] Am Geriatr Soc 56: 421-428.

Gustafsson S, Wilhelmson K, Eklund K, et al. 2012. Health-promoting interventions
for persons aged 80 and older are successful in the short term—results from the
randomized and three-armed Elderly Persons in the Risk Zone study. ] Am Geriatr
Soc 60: 447-454.

Higgins JPT, Thompson SG, Deeks JJ, Altman DG. 2003. Measuring inconsistency in
meta-analyses. BMJ 327: 557-560.

Jadad AR, Moore RA, Carroll D, et al. 1996. Assessing the quality of reports of
randomized clinical trials: is blinding necessary? Control Clin Trials 17: 1-12.

Karlamangla A, Tinetti M, Guralnik J, Studenski S, Wetle T, Reuben D, 2007.
Comorbidity in older adults: nosology of impairment, diseases, and conditions. J
Gerontol A Biol Sci Med Sci 62: 296-300.

Miller R, Newcomer R, Fox P. 1999. Effects of the Medicare Alzheimer’s Disease
Demonstration on nursing home entry. Health Serv Res 34: 691-714.

Mittelman MS, Ferris SH, Shulman E, Steinberg G, Levin B. 1996. A family interven-
tion to delay nursing home placement of patients with Alzheimer disease. A
randomized controlled trial. JAMA 276: 1725-1731.

Mittelman MS, Ferris SH, Steinberg G, et al. 1993. An intervention that delays insti-
tutionalization of Alzheimer’s disease patients: treatment of spouse-caregivers.
Gerontologist 33: 730-740.

Moher D, Liberati A, Tetzlaff J, Altman DG, the PRISMA Group. 2009. Preferred
reporting items for systematic reviews and meta-analyses: the PRISMA statement.
J Clin Epidemiol 62: 1006—1012.

Mohide EA, Pringle DM, Streiner DL, Gilbert JR, Muir G, Tew M. 1990. A randomized
trial of family caregiver support in the home management of dementia. ] Am Geriatr
Soc 38: 446-454.

Mukadam N, Sampson EL. 2011. A systematic review of the prevalence, associations
and outcomes of dementia in older general hospital inpatients. Int Psychogeriatr 22:
344-355.

Murphy TE, Han L, Allore HG, Peduzzi PN, Gill TM, Lin H. 2011. Treatment of
death in the analysis of longitudinal studies of gerontological outcomes. J Gerontol
A Biol Sci Med Sci 66: 109-114.

Nobili A, Riva E, Tettamanti M, et al. 2004. The effect of a structured intervention on
caregivers of patients with dementia and problem behaviors: a randomized
controlled pilot study. Alzheimer Dis Assoc Disord 18: 75-82.

Oh ES, Lee JH, Jeong S-H, Sohn EH, Lee AY. 2011. Comparisons of cognitive
deterioration rates by dementia subtype. Arch Gerontol Geriatr 53:
320-322.

Pimouguet C, Lavaud T, Dartigues J, Helmer C. 2010. Dementia case management
effectiveness on health care costs and resource utilization: a systematic review of
randomized controlled trials. ] Nutr Health Aging 14: 669-676.

Pinquart M, Sorensen S. 2006. Helping caregivers of persons with dementia:
which interventions work and how large are their effects? Int Psychogeriatr
18: 577-595.

Rudolph JL, Zanin NM, Jones RN, et al. 2010. Hospitalization in community-
dwelling persons with Alzheimer’s disease: frequency and causes. ] Am Geriatr
Soc 58, 1542-1548.

Somme D, Trouve H, Dramé M, Gagnon D, Couturier Y, Saint-Jean O. 2012.
Analysis of case management programs for patients with dementia: a systematic
review. Alzheimers Dement 8: 426—436.

Spijker A, Vernooij-Dassen M, Vasse E, et al. 2008. Effectiveness of nonpharmacolo-
gical interventions in delaying the institutionalization of patients with dementia: a
meta-analysis. ] Am Geriatr Soc 56: 1116-1128.

StataCorp. 2009. Stata Statistical Software: Release 11. StataCorp LP: College Station,
TX.

Teri L, Gibbons LE, McCurry SM, et al. 2003. Exercise plus behavioral management
in patients with Alzheimer disease: a randomized controlled trial. JAMA 290:
2015-2022.

Vernooij-Dassen M. 1993. Dementia and Home Care: Determinants of the Sense of
Competence of Primary Caregivers and the Effect of Professionally Guided
Caregiver Support. Swets & Zeitlinger: Lisse.

World Health Organization. 2012. Dementia: A Public Health Priority. World Health
Organization: Geneva.

Wray LO, Shulan MD, Toseland RW, Freeman KE, Vésquez BE, Gao J. 2010. The
effect of telephone support groups on costs of care for veterans with dementia.
Gerontologist 50: 623-631.

Wright LK, Litaker M, Laraia MT, DeAndrade S. 2001. Continuum of care for Alzheimer’s
disease: a nurse education and counseling program. Issues Ment Health Nurs 22:
231-252.

Int ] Geriatr Psychiatry (2012)



