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Abstract.

Background: Many psychosocial and behavioral interventions have been developed for informal dementia caregivers.
Because existing meta-analyses only focused on a limited number of interventions and outcomes, how effective these
interventions are overall and which interventions components are associated with larger effects has yet to be explored.
Objective: To provide a comprehensive meta-analysis of the effectiveness of psychosocial and behavioral interventions on
burden, depression, anxiety, quality of life, stress, and sense of competence in informal dementia caregivers. In addition,
we examined if interventions which utilized more sessions and/or were delivered personally (face-to-face) had larger effect
sizes. In exploratory meta-regressions, we examined seven additional moderators.

Methods: The protocol was registered with PROSPERO, number CRD42017062555. We systematically searched the litera-
ture to identify controlled trials assessing the effect of psychosocial and behavioral interventions on the six outcome measures,
for informal dementia caregivers. We performed six random effects meta-analyses, to assess the pooled effect sizes of the
interventions. In addition, we performed separate meta-regressions, for each outcome, for each moderator.

Results: The sample consisted of 60 studies. For all outcomes except anxiety, the pooled effects were small and in favor
of the intervention group. No moderator was found to systematically predict these effects. There were no indications for
publication bias or selection bias based on significance.

Conclusion: Overall, the interventions yield significant (small) effects, independent of intervention characteristics. Future
research should explore options to enhance the effectiveness of interventions aimed at assisting informal caregivers.

Keywords: Burden, dementia, depression, informal caregivers, interventions, meta-analysis, meta-regression, psychobehav-
ioral, psychosocial

INTRODUCTION

Worldwide, more than 47 million people suffer
from dementia, with 9.9 million new cases diag-
nosed every year, predominantly in Asia, Europe, and

*Correspondence to: Linda H. Jitten, Tilburg University,
Tilburg School of Social and Behavioral Sciences, Department
of Cognitive Neuropsychology, Postbox 90153, 5000 LE Tilburg,
The Netherlands. Tel.: +31 13 466 296; E-mail: L.h.jutten@uvt.nl.

America [1]. Most patients are community-residing
and cared for by at least one informal caregiver
(hereafter: caregiver), typically an (unpaid) spouse,
relative, or friend of the person with dementia [2].
Although caregiving is satisfying for some care-
givers [3-6], it can also be very burdensome [7,
8], with depression [9] and caregiver burden [10]
being the most prevalent problems. Caregivers also
often experience relatively high rates of anxiety, and
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general distress [11], and their quality of life and
sense of competence can be negatively affected by
their caregiving responsibilities [12, 13].

Many psychosocial or behavioral interventions to
support these caregivers have been developed. These
include training and education programs, support
groups, counseling, and so-called ‘multi-component
interventions’ that combine two or more of the pre-
vious types (e.g., education and support). Existing
meta-analyses in this area mostly limited their focus
to specific subgroups of informal caregivers (e.g.,
only co-residing caregivers [14]); or to one specific
‘type’ of intervention, such as meditative interven-
tions [15], service coordinating interventions [16],
or educational interventions [17]. While classifying
interventions may seem useful, substantial inconsis-
tencies exist in how they have been categorized across
systematic reviews [18], which in turn hinders inter-
pretation of the findings and comparability of the
results. In addition, due to focusing on only one of
these categories or on one specific subgroup, the over-
all and relative effectiveness of these interventions
remain unclear. Meta-analyses which have examined
all psychosocial interventions for caregivers of peo-
ple with dementia, are no longer up to date [19].

Some previous meta-analyses tried to identify
intervention characteristics which contributed to
larger effects; Backhouse et al. [16] found that, among
four service coordinating interventions, those deliv-
ered by case managers with a nursing background
showed greater positive effects on caregiver qual-
ity of life compared to those that were delivered by
professionals with other backgrounds (standardized
mean difference (SMD)=0.94 versus SMD =0.03,
respectively). However, this characteristic was not
associated with larger effects on the other outcomes
(burden, mood, and person with dementia related
outcomes). Jensen et al. [17] also employed sub-
group analyses (with k=35 educational intervention
studies) and found that shorter interventions yielded
larger effects on caregiver burden than longer inter-
ventions. However, the authors noticed that the same
analysis also separated trials into settings in low
versus high income countries with greater effects
seen in low income countries, and they found no
significant differences in effect sizes for individ-
ual versus group interventions. Brodaty et al. [19]
examined five predictors: whether the intervention
involved support/help from extended family, coun-
seling, involvement of both the caregiver and the
person with dementia, support groups, and stress
management. They only found that involvement of

both the person with dementia and caregiver in the
intervention was associated with larger effect sizes
on caregiver psychological morbidity. No significant
effects were found for the other characteristics eval-
uated. Overall, the results have been mixed, probably
due to the inclusion of small subsets of studies, and
because the focus has typically been on one specific
intervention type. Thus, the overall and relative effec-
tiveness of these interventions and the intervention
characteristics that predict better outcomes remain
unclear. The current study aims to answer these
questions.

Schulz et al. [20] developed an intervention taxon-
omy in an attempt to systematically describe features
of psychosocial and behavioral interventions. This
taxonomy focused on two broad categories: delivery
characteristics and intervention content. In addi-
tion, the taxonomy considered adaptability, that is,
whether or not the intervention is (or can be) tai-
lored to the participant. Gaugler et al. [18] examined
the differences in the labeling of informal demen-
tia caregiver interventions across various systematic
reviews. They found substantial inconsistencies and
discovered, using a qualitative content analysis, seven
themes by which dementia caregiver interventions
were categorized. These themes overlapped with
the intervention taxonomy by Schulz et al. [20]
and included: content or type (e.g., education, psy-
chosocial support, skill-building), delivery modality,
intended audience (e.g., dyadic, individual), whether
or not the intervention was standardized or tailored
to the participant, the number of sessions, and the
source of delivery (professional- or peer-led). Both
Schulz et al. [20] and Gaugler et al. [18] argued
that accurate reporting of intervention components,
and using these in a meta-analysis, would lead to
a better determination as to which characteristics
contribute to larger effects. This knowledge could
in turn be used to develop the most effective inter-
ventions for both informal dementia caregivers and
the people with dementia they care for. However, no
meta-analysis to date has attempted to analyze all
types of psychosocial and behavioral interventions,
irrespective of certain types, and tried to identify
which of these intervention characteristics contribute
to larger effects.

To fill this gap, we aimed to evaluate the effec-
tiveness of interventions for informal dementia
caregivers in reducing caregiver burden, depression,
anxiety, and general (dis)stress, and in heightening
quality of life, and sense of competence. Caregiver
burden and depression were the primary outcome
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measures in our meta-analyses, while the other vari-
ables were secondary outcomes. We hypothesized
that the interventions would show small to moder-
ate average effect sizes, with a considerable amount
of heterogeneity due to differences in the intervention
characteristics, and heterogeneity across the included
participants. Meta-regressions were carried out in
order to identify which intervention characteristics,
as proposed by Schulz et al. [20] and Gaugler et al.
[18], were associated with larger intervention effects.
We hypothesized that interventions which utilized
more sessions and/or those which were delivered per-
sonally (face-to-face) instead of indirectly (via the
internet or telephone), would show larger effects.

METHODS

This review is registered with PROSPERO
(number: CRD42017062555).

Search strategy

The following databases were systematically
searched: MEDLINE in PubMed, Psycarticles; Psy-
chology and Behavioral Sciences Collection; and
PsycINFO via EBSCO Host, the Cochrane Library,
and EMBASE.

The search was conducted using the following key-
words: Caregivers [MeSH]/Caregiver/Care givers/
Care giver/Carers/Carer, Informal/Family, Dementia
[MeSH]/Alzheimer/Alzheimers, Intervention/Train-
ing/Support. Terms were searched in titles and
abstracts. The customized strategies for each database
can be found in Supplementary Table 1. The reference
lists of the selected studies and published reviews
were manually scanned for supplementary relevant
publications.

Eligibility criteria

For studies to be included in this review, they had
to meet the following inclusion criteria:

Farticipants

A sample (n>5) of adults (>18 years) provid-
ing informal care to a relative, spouse, or friend
with dementia. If a combined sample (of for instance
professional and informal caregivers) was used, the
study was only considered when data for informal
caregivers were reported separately.

Intervention

Non-pharmacological, psychosocial, psycho-
behavioral, or psychoeducational interventions
for informal caregivers were included. Dyadic
interventions were excluded. Dyadic studies include
both the caregiver and the person with dementia, and
partly depend on participation of the people with
dementia. This can bias inclusion because then only
the caregivers who care for the more active or willing
persons with dementia are included. In addition,
respite interventions, case management/nursing
interventions (which are generally considered usual
care), cost-effectiveness studies, usability studies,
protocols, and drug trials (for either caregivers or
person with dementia) were also excluded.

Intervention and control group

The design included both an intervention and an
untreated control condition. Comparisons of several
treatments (without an untreated control group) were
not included because 1) the goal of this meta-analysis
was to test whether greater improvements were found
in caregivers who received treatment compared with
caregivers who received no specific intervention(s);
2) if interventions were compared, there would be
no theoretical reason to label one as the experimen-
tal group and the other as the control condition; and
3) comparing the change of an experimental condi-
tion to the change of a control condition who also
received help, underestimates intervention effects
when both interventions show desired effects. Single
group pre-posttest studies were excluded because of
this design’s inherent weakness in reaching valid con-
clusions. These studies often do not permit reasonable
causal inferences, because observed changes can be
due to other aspects than the intervention, including
regression to the mean, maturation, and test effects
[21, 22]. This weakness justifies their omission from
meta-analyses [23].

Outcomes

At least one outcome measure experienced by the
caregiver was included as an effectivity measure,
which could be clustered into one of the following
domains: burden, depression, anxiety, distress, qual-
ity of life, or sense of competence.

Other

The publication was an original empirical arti-
cle published in English between 01-01-2002 and
01-27-2017. Protocols, implementation studies, let-
ters to the editor, and comments were excluded.
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Reviews were excluded, but their references were
hand searched for additional articles. When studies
reported identical results using the same participant
sample with the same intervention, we only used the
most recent publication. When studies evaluated the
same intervention, but with different samples, we
included both (independent) studies. Experimental
and quasi-experimental studies were both included
in order to analyze all possible data ensuring that no
valuable insights were lost by including only exper-
imental studies. We only included quantitative (not
qualitative) studies.

Study selection

Two reviewers (LJ and RM) independently
screened the titles and abstracts of studies retrieved
using the search strategy in order to identify studies
that met our inclusion criteria. If they met the crite-
ria, full-texts were obtained and again independently
assessed (by the same two reviewers) for eligibility.
Disagreements were resolved by consensus. If con-
sensus could not be reached, a third reviewer was
consulted.

Data collection process

Data regarding study design, participants and
intervention characteristics, outcome measures (data
from the first follow-up assessment after completion
of the intervention) and moderators were extracted by
one reviewer (LJ) using a self-developed, pre-piloted,
data extraction form. If studies reported statistics for
subscales of questionnaires which measured the same
construct (for example, if multiple subscales of one
questionnaires measured burden), the accompanying
effect sizes were pooled [24]. If studies used multiple
questionnaires measuring one outcome measure (e.g.,
both CES-D and HADS-D were used to measure
depression), only the first described questionnaire
was included in the analyses. If studies reported two
or more interventions (and an untreated control con-
dition), only the most complete was used. In case of
equal relevance, we only used the first intervention.

The reviewer extracting the data completed three
rounds: one initial assessment and two additional
checks for inconsistencies/errors. In case of diffi-
culties, the second and/or third reviewer was asked
for his/her judgment. All problems were resolved
through discussion. In case of incomplete data, we
contacted the original authors. The authors were
given three weeks to reply, after which two follow-

up e-mails were sent. If there was still no reply, we
used published data. In the case of no published data,
the study was omitted. Adjusted data from Bourgeois
et al. [25], Joling et al. [26], Gonzalez et al. [27], and
Hepburn et al. [28] were used because unadjusted
data were unavailable upon request.

Statistical analyses and data synthesis

The results of studies measuring the same outcome
variables (burden, depression, anxiety, (di)stress,
quality of life, sense of competence), were pooled
using random-effects meta-analyses based on stan-
dardized mean differences (Hedges’ g). Burden and
depression were the primary outcome measures while
the others were secondary outcome measures. Effect
sizes were recalculated so that higher scores indi-
cated more burden, more depression symptoms, more
anxiety symptoms, more stress, higher quality of
life, and greater sense of competence. 95% Confi-
dence Intervals were used and two-sided p-values
were employed for each outcome variable. Six sep-
arate meta-analyses were conducted in total (one for
each outcome variable). Heterogeneity between the
studies in effect sizes was assessed using both the Q
test and the I? statistic. An I value greater than 50%
was considered indicative of substantial heterogene-
ity. To check for publication bias, Sterne and Egger’s
test [29] for funnel plot asymmetry was used (with
alpha set at 0.10), followed up by another sensitiv-
ity test using p-uniform for sufficiently homogenous
subsets of studies [30, 31].

To identify which intervention characteristics were
associated with greater effects on each of the six
outcome measures, we ran six mixed effects meta-
regressions. The following moderators were tested in
a confirmatory manner: the type of delivery (dummy
coded, face-to-face/other), and the number of ses-
sions (continuous) (against Alpha =0.05 based on the
Q test for that moderator). Both the individual con-
tribution of the moderators and their interaction were
tested in separate regression analyses. In addition,
the following moderators were added in explorative
analyses: intervention type (categorical variable:
psycho-educational, support, psychotherapy), con-
tent (the inclusion of knowledge transfer, skill
training, support, feedback, and/or cognitive coun-
seling (all dummy coded, included/not included)),
materials used (written information, assistive devices,
and/or homework (all dummy coded, included/not
included)), whether or not the interventions were
adaptable/tailored to the participant (dummy coded,
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yes/no), whether or not it was a group inter-
vention (dummy coded, yes/no), and the location
where the intervention took place (dummy coded,
at home/other). Ideally, for each outcome six
exploratory meta-regressions were executed; one for
each moderator. However, a meta-regression was
only executed if there were >10 studies included in
the meta-analysis to ensure statistical power.

All analyses were executed using the R package
Metafor (version 2.0 [32]) using Restricted Maxi-
mum Likelihood (REML).

RESULTS

The literature searches identified 5,133 potentially
relevant studies, and 9 were added by manually
scanning reference lists (of existing reviews). After
removing the duplicates, 3,782 studies remained,
of which 3,416 were discarded after reading the
title/abstract. 366 full texts were retrieved, of which
297 were excluded for a variety of reasons; 23 stud-
ies did not evaluate a psychosocial or behavioral
intervention; 44 studies did not include one of the pre-
specified outcomes; 59 studies did not have at least 1
intervention and 1 control group; 44 studies included
no(t) (only) informal caregivers; 104 studies were not
original empirical effectivity studies, but protocols or
implementation studies; 9 were in another language
than English; and 14 studies used only qualitative
analyses. 7 papers could not be included because we
did not receive the required data on request, and 1
paper was excluded due to the reporting of incoher-
ent data. The final, included, sample consisted of 60
studies, published between 2002 and 2017. Figure 1
shows the PRISMA [33] flow diagram and Table 1
shows an overview of the included studies.

Meta-analyses

Primary outcome variables

Figures 2 and 3 show the forest plots containing all
the effect sizes for each study and the pooled effect
sizes for the outcome variables burden and depression
respectively.

Caregiver burden

The random-effects analysis (k=35, total
n=3,682) on the intervention effects on caregiver
burden, yielded an estimated average effect of
g=-0.20, p<0.001, 95% CI [-0.28, —0.12]. This is
a small effect size and indicates that the participants
who were exposed to an intervention, scored lower

on burden questionnaires than the control groups,
after the intervention. There was a significant
amount of heterogeneity, Q (34)=54.49, p=0.014,
12=28.62%, estimated at t2=0.02, SE=0.01),
which indicates that there is variability among the
underlying population of effect sizes. Sensitivity
tests identified no outliers.

Depression

The random effects analysis on depression (k =35,
total n=3773) yielded an estimated average (small)
effect of g=-0.19, p<0.001, 95% CI [-0.27,
—0.10], in favor of the intervention group. There
was a significant amount of heterogeneity, Q
(34)=55.19, p=0.012, 1>=37.54%, estimated at
2=0.02, SE=0.02.

Sensitivity tests (Q test and the I2 statistic) identi-
fied one outlier [34], with an effect size of g=-0.95.
One of the differences between this study and the
other studies is that Losada et al. [34] only included
participants with high depressive symptomatology
at baseline, whereas other studies included all par-
ticipants, regardless of their baseline depressive
symptoms. As such, the participants in the study
by Losada et al. [34] may have had more room
for growth and are more likely to show change
after an intervention. Removing this outlier reduced
the residual heterogeneity, Q (33)=46.48, p=0.060,
I =28.43%, estimated at 7>=0.02, SE=0.01. This
analysis yielded an estimated average (small) effect
of g=-0.17, 95% CI [-0.25, -0.09], p <0.001 .

Secondary outcome variables

Figures 4-7 show the forest plots for the outcome
variables anxiety, quality of life, stress, and sense of
competence respectively.

Anxiety

The random-effects analysis on the outcome anx-
iety (k=14, total n=1753), yielded an estimated
non-significant (small) effect of g=-0.13, p=0.058,
95% CI [-0.26, 0.00]. There was a significant
amount of heterogeneity, Q (13)=23.65, p=0.035,
12 =43.35%, estimated at 7> =0.03, SE=0.02. Sensi-
tivity tests identified no significant outliers.

Quality of life

Regarding the outcome quality of life (k = 15, total
n=1601), the analysis yielded an estimated signifi-
cant (small to medium) effect of g=0.36, p=0.008,
95% CI [0.09, 0.63], in favor of the intervention
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Records identified through
database searching (n = 5133)

Additional records identified
through other sources (n =9)

Records after duplicates removed
(n=13782)

A 4

Records screened

\ 4

(n=3782)

A4

Full-text articles
assessed for eligibility
(n=366)

l

Studies meeting all
criteria
(n=68), of whichn="7
did not provide the
required data (on
request), and n =1
reported incoherent data.

Records excluded
(n=3416)

Full-text articles excluded,
with reasons
(n=297)

A: Not about the effectivity of
a psychosocial or
psychobehavioral intervention
(n=23)

B: Not the right study sample
(n=44)

C: Not the right groups, at
least 1 intervention group and
1 control group (n = 59)

D: Not the right outcomes (n

161

|

=44)
E: No original empirical

Studies included in
meta-analyses (n = 60)

article (n = 104)
F: Not in English (n =9)
G: Only qualitative analyses

(n=14)

Fig. 1. Flow diagram.

group. There was a significant amount of heterogene-
ity, Q (14)=71.90, p<0.001, I? = 86.50%, estimated
at 72=0.23, SE=0.11.

Sensitivity tests (Q test and the I2 statistic) identi-
fied one outlier [35], with an effect size of g=2.27.
The model without this outlier reduced the amount of
heterogeneity, Q (13)=21.11,p=0.071, 1?2 =39.35%,
estimated at T2 =0.02, SE=0.02. The effect size for
this model was small; g=0.22, p=0.001, 95% CI
[0.09, 0.35].

Stress
The random-effects analysis on stress (k = 16, total
n=1392), yielded an estimated average effect of

g=-0.18, p<0.001, 95% CI [-0.28, -0.07], favor-
ing the intervention group. There was no significant
amount of heterogeneity, Q (15)=14.40, p=0.495,
2 =0.00%, estimated at t> =0.00, SE=0.01). Sensi-
tivity tests identified no outliers.

Sense of competence

The random-effects analysis (k=21, total
n=1854) on the intervention effects on sense of
competence yielded an estimated average effect of
g=0.31, p<0.001, 95% CI [0.14, 0.49], in favor
of the intervention group. There was a significant
amount of heterogeneity, Q (20)=64.84, p<0.001,
12=71.04%, estimated at 72 =0.11, SE=0.05.
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First author, year Intervention n Control n ES (g) [95% CT]

Bourgeois, 2002 18 15 e -0.52 [-1.20, 0.16]
Burgio, 2003 47 49 = -0.13 [-0.53, 0.27]
Gitlin, 2003 89 101 HEH -0.14 [-0.39, 0.12]
Hebert, 2003 60 56 = -0.41 [-0.77, -0.04]
Mahoney, 2003 36 42 —a— -0.12 [-0.56, 0.32]
Beauchamp, 2005 150 149 HEH -0.08 [-0.31, 0.14]
Hepburn, 2006 120 46 - 0.10 [-0.24, 0.44]
Finkel, 2007 13 12 e -0.41 [-1.17, 0.36]
Marquez-Gonzalez, 2007 34 40 = -0.32 [-0.78, 0.13]
Winter, 2007 58 45 o -0.00 [-0.39, 0.38]
Chien, 2008 44 44 o -0.41 [-0.82, 0.01]
Gallagher-Thompson, 2008 97 87 HEEH -0.16 [-0.45, 0.13]
Signe, 2008 135 103 HEH -0.37 [-0.63, -0.11]
Tremont, 2008 16 17 a— -0.92 [-1.62, -0.21]
Fortinsky, 2009 54 30 F—=—i -0.40 [-0.85, 0.04]
Gavrilova, 2009 25 28 —s— -0.73 [-1.27, -0.18]
Martin-Carrasco, 2009 44 37 —=— -0.10 [-0.54, 0.33]
Gallagher-Thompson, 2010 36 34 =i -0.59 [-1.07, -0.12]
Gitlin, 2010 117 122 HH -0.22 [-0.48, 0.03]
Pahlavanzadeh, 2010 25 25 F—— -0.05 [-0.60, 0.49]
Chien, 2011 46 46 =i -0.50 [-0.92, -0.09]
Guerra, 2011 29 29 = -0.98 [-1.52, -0.45]
Kouri, 2011 25 25 —— -0.62 [-1.18, -0.06]
Joling, 2012 9 96 HIH -0.26 [-0.50, -0.03]
Czaja, 2013 30 63 =i -0.54 [-0.98, -0.10]
Kwok, 2013 18 20 —— -0.08 [-0.70, 0.54]
Dowling, 2014 12 12 = 0.63 [-0.16, 1.43]
Gonzalez, 2014 50 52 —o 0.12[-0.27, 0.51]
Martin-Carrasco, 2014 85 91 FoH -0.09 [-0.38, 0.20]
Pagan-Ortiz, 2014 15 17 F—— 0.10 [-0.58, 0.77]
Chiu, 2015 28 26 = 0.14 [-0.38, 0.67]
Cristancho-lacroix, 2015 20 20 ] 0.16 [-0.45, 0.77]
Gallagher-Thompson, 2015 55 55 e 0.16 [-0.22, 0.53]
Leach, 2015 77 77 - 0.00 [-0.31, 0.31]
Soylemez, 2016 35 35 e 0.03 [-0.44, 0.49]
Average effect size ¢ -0.20 [-0.28, -0.12]

| | i I |

Effect size Hedges' g

Fig. 2. Intervention effects on caregiver burden.

Sensitivity tests (Q test and the I statistic) identi- this model was small to medium, g=0.36, p<0.001,
fied one outlier [36], with an effect size of g=-0.73. 95% C1[0.21, 0.50].
This deviating effect size was likely to due to pre-
intervention differences between the intervention and Meta-regressions
control group on this outcome. The model without
this outlier still yielded a significant amount of het- Primary predictors
erogeneity, Q (19)=37.74, p=0.006, 1> =50.85%, Table 2 shows the meta-regressions for the primary

estimated at 72 =0.05, SE=0.03. The effect size for predictor variables (delivery modality and number
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Average effect size
Average effect size without Losada, 2015

First author, year Intervention n Control n ES (g) [95% CI]
Bourgeois, 2002 20 19 —=— -0.55[-1.17, 0.08]
Burgio, 2003 61 57 i 0.15[-0.21, 0.51]
Coon, 2003 45 44 e -0.84 [-1.27, -0.41]
Eisdorfer, 2003 54 2 (R 0.20 [-0.20, 0.60]
Mahoney, 2003 45 48 = -0.25[-0.65, 0.16]
Beauchamp, 2005 150 149 HEH -0.10 [-0.32, 0.13]
Finkel, 2007 17 19 p——: -0.75 [-1.42, -0.09]
Marquez-Gonzalez, 2007 34 40 —o— -0.12 [-0.57, 0.34]
Winter, 2007 58 45 e 2028 [-0.67, 0.11]
Charlesworth, 2008 104 113 HH 0.05[-0.22, 0.32]
Gallagher-Thompson, 2008 97 87 HE -0.17 [-0.46, 0.11]
Tremont, 2008 16 17 i -0.18 [-0.85, 0.48]
Fortinsky, 2009 54 30 . -0.59 [-1.04, -0.14]
Au, 2010 13 14 - -0.54 [-1.29, 0.21]
Gallagher-Thompson, 2010 36 34 = -0.33 [-0.80, 0.13]
Kurz, 2010 156 136 T 0.09 [-0.14, 0.32]
Williams, 2010 59 57 - -0.27 [-0.64, 0.09]
Losada, 2011 68 50 - -0.19 [-0.55, 0.17]
Joling, 2012 44 96 —m— -0.15 [-0.51, 0.20]
Czaja, 2013 30 63 l—m— -0.14 [-0.57, 0.29]
Kuo, 2013 63 66 o -0.53 [-0.88, -0.19]
Livingston, 2013 150 75 HEH -0.20 [-0.48, 0.07]
Martindale-Adams, 2013 77 77 (= 3 -0.03 [-0.34, 0.29]
Dowling, 2014 12 12 e 0.02 [-0.75, 0.79]
Gonzalez, 2014 50 52 = 0.05 [-0.34, 0.43]
Pagan-Ortiz, 2014 15 17 P -0.04 [-0.71, 0.64]
Blom, 2015 90 85 i -0.18 [-0.47, 0.12]
Cristancho-lacroix, 2015 20 20 o 0.32 [-0.29, 0.93]
Gallagher-Thompson, 2015 55 55 - 0.08 [-0.29, 0.45]
Gaugler, 2015 54 53 . -0.15 [-0.53, 0.22]
Leach, 2015 8 9 P 0.03 [-0.87, 0.94]
Losada, 2015 30 31 =i i -0.95 [-1.47, -0.42]
Nafiez-Naveira, 2016 30 31 e -0.45 [-0.96, 0.05]
Séylemez, 2016 35 34 boa -0.39 [-0.86, 0.08]
Wilz, 2016 102 44 - -0.24[-0.59, 0.12]
T T 177171

-1.5 -05 05
Effect size Hedges' g

Fig. 3. Intervention effects on depression.

of sessions), per predictor, per outcome. The only
meta-regression yielding a significant result was the
regression on the outcome sense of competence,
with the (positive) predictor number of sessions;
Qm =4.40, p=0.036.

Exploratory predictors

Given the amount of heterogeneity, we conducted
several additional exploratory meta-regressions. The
predictors were: intervention type, the content of the
intervention, the materials used, adaptability to the

participant, intervention duration, whether it was a
group or an individual intervention, and the loca-
tion (participants’ home or other). No predictors were
found to systematically predict the outcomes, see
Supplementary Tables 2 through 7.

Publication bias

To check for publication bias, we ran a ran-
dom effects version of Sterne and Egger’s test [29]
for funnel plot asymmetry (at alpha=0.10), for
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First author, year Intervention n Control n ES (g) [95% CI]
Bourgeois, 2002 20 19 —a—— -0.27 [-0.89, 0.34]
Burgio, 2003 61 57 — 0.36 [-0.00, 0.72]
Hebert, 2003 60 56 - -0.25[-0.61, 0.11]
Mahoney, 2003 45 48 com -0.12[-0.52, 0.29
Akkerman, 2004 18 17 —— -0.88 [-1.56, -0.20
Beauchamp, 2005 150 149 - -0.15[-0.38, 0.08]
Charlesworth, 2008 104 113 e 3 -0.14 [-0.40, 0.13]
Williams, 2010 59 57 —— -0.17 [-0.53, 0.19]
Joling, 2012 44 96 —l— -0.04 [-0.40, 0.31]
Livingston, 2013 150 75 - -0.26 [-0.54, 0.02]
Gonzalez, 2014 50 52 i 0.4471 0.05, 0.83]
Blom, 2015 90 85 i -0.19 [-0.48, 0.11]
Leach, 2015 8 9 — -0.37 [-1.29, 0.54]
Losada, 2015 30 31 —e -0.46 [-0.96. 0.04
Average effect size - -0.13 [-0.26, 0.00]
I O I R

2 -1 0 1

Effect size Hedges' g

Fig. 4. Intervention effects on anxiety.

First author, year Intervention n Control n ES (g) [95% CI]
Charlesworth, 2008 101 112 - 0.16 [-0.11, 0.43]
Chien, 2008 44 44 Al 0.31 [-0.10, 0.73]
Gavrifova, 2009 25 28 —— 0.15 [-0.30, 0.60]
Kurz, 2010 156 136 ik -0.09 [-0.32, 0.13]
van der Roest, 2010 14 14 ——— -0.35 [-1.08, 0.37]
Chien, 2011 46 46 n o 0.27 [-0.14, 0.68]
Guerra, 2011 29 29 o 024 [-0.19, 0.67
Joling, 2012 44 96 i 0.26 (-0.10, 0.61]
Wang, 2012 39 39 i —a—12.28[1.71, 2.84]
Kuo, 2013 63 66 i 0.42[0.07,0.77
Martin-Carrasco, 2014 85 91 i -0.01 [-0.25, 0.22]
Gaugler, 2015 54 53 — 0.4510.07, 0.83]
Leac ,2015 8 9 I——l—l 0.41 -0.41, 124_
Xiao, 2015 31 30 a——— 0.67]0.20, 1.13]
Soylémez, 2016 35 34 —— 0.51 [ 0.03, 0.98
Average effect size (- 0.36[0.09, 0.63%
Average effect size without Wang, 2012 d |0.22 [0.09, 0.35

-2 -1 0 1 2 3
Effect size Hedges' g

Fig. 5. Intervention effects on quality of life.

each outcome separately, and again for the mod-
els without outliers. The funnel plots can be found
in the supplemental material (Supplementary Fig-
ures 1-6). For the models including the outliers,
significant funnel plot asymmetry was found for the
outcomes depression (Z=-2.06, p =0.039) and sense
of competence (Z=1.85, p=0.065). For the models
without outliers, significant funnel plot asymmetry
was found for the same two outcomes; depres-
sion (Z=-1.80, p=0.070) and sense of competence
(Z=1.88, p=0.060). These findings indicate that
for these models, imprecise study samples (study

samples with a larger standard error) averaged
larger intervention effects than precise study sam-
ples. Although such a small study effect can be due
to publication bias, there might be other (non-bias
related) explanations for it [29]. We also used p-
uniform to check for publication bias. No evidence for
publication bias was found for either outcome vari-
able. This aligns with the finding that the majority of
the primary studies yielded non-significant outcomes.
Altogether, we conclude that there are no indica-
tions for publication bias or selection bias based on
significance.
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First author, year Intervention n Control n ES (g) [95% CI]
Bourgeois, 2002 19 19 ——t -0.30 [-0.93, 0.33
Senanarong, 2004 25 25 —e— -0.04 [-0. 59, 0.51]
Beauchamp, 2005 150 149 HilH -0.13 [-0. 35 0.10
Hepburn, 2007 30 22 —a—i -0.61 [-1. 16 -0.06
Ulstein, 2007 87 84 i 0.01 [-0.29, 0.31
Galla, her—Thompson, 2008 97 87 il -0.15 :-0.44, 0.14]
Gavrilova, 2009 25 28 —a—= -0.38 [-0.91, 0.16]
Williams, 2010 59 57 - -0.25[-0.61, 0.11
Ducharme, 2011 61 36 . -0.11[-0.52, 0.30
Guerra, 2011 29 29 —— -0.00 [-0.51, 0.51]
Wang, 2012 39 39 —a—i -0.54 [-0.99, -0.09
Dowling, 2014 12 12 —a—— -0.24 [-1.02, 0.54
Chiu, 2%1 28 26 —a— -0.26 [-0.79, 0.26
Cristancho-lacroix, 2015 20 20 —— -0.01 [-0.62, 0.59
Leach, 2015 8 9 _—— 0.72 [-0.22, 1.66
Xiao, 2015 31 30 —— -0.56 [-1. 07 -0.06
Average effect size - -0.18 [-0.28, -0.07]

Effect size Hedges' g

Fig. 6. Intervention effects on stress.

First author, year Intervention n Control n ES (g) [95% (1]
Bourgeois, 2002 18 15 o 0.32 [-0.28, 0.92]
Coon, 2003 45 44 . -0.73 [-1.12, -0.35]
Gitlin, 2003 89 101 HilH 0.06 [-0. 23 0.34]
Hebert, 2003 60 56 il 0.18 [-0. 18 0.55
Huang, 2003 24 24 I — 1.21[0. 60 1.82
Beauchamp, 2005 150 149 HEH 0.28[0. 06 0.51
Hepburn, 2006 120 91 HEH 0.15 [-0.13, 0.42]
Hepburn, 2007 30 22 —-— 0.35 [-0. 20 0.89]
Fortinsky, 2009 54 30 - 0.26 [-0.14, 0.66]
Au, 2010 13 14 ——— 0.36 [- 028 1.01]
van der Roest, 2010 14 14 P —— 1.06 [ 0.28, 1.83]
Williams, 2010 59 57 —— 0.08 [-0.28, 0.44]
Ducharme, 2011 61 36 i 0.33 [-0.08, 0.74
Kouri, 2011 25 24 —a— 0.62[0.05, 1.18
Huang, 2013 63 66 N 1.01 [ 0.65, 1.38]
Kwok, 2013 18 20 —a— 0.09 [-0.44, 0.63
Pagan-Ortiz, 2014 15 17 i 0.48 [-0.21, 1.17
Chiu, 2015 28 26 - 0.25[-0.28, 0.78]
Cristancho-lacroix, 2015 20 20 —a— 0.02 [-0.50, 0.54]
Xiao, 2015 31 30 —a— 0.63[0.12, 1.13]
Nuifiez-Naveira, 2016 30 31 l—-—I—i 0.30[-0.20, 0.80]
Average effect size (o 0_316[ 0.14, 0.49
Average cffect size without Coon, 2003 i & 0.36[0.22, 0.50

Effect size Hedges' g

Fig. 7. Intervention effects on sense of competence.

DISCUSSION

During the past 15 years, many interventions for
informal dementia caregivers have been developed.

Previous meta-analysis however examined mostly
subsets of these interventions, focusing on certain

types or interventions with specific characteristics.
Consequently, it remained unclear to what extent
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the interventions work overall and if there are inter-
vention characteristics which contribute to larger
effects. The current study focused on a broad range
of psychosocial and behavioral interventions and
examined how effective they were overall and also
explored the influence of intervention characteris-
tics on this effectiveness. Despite some heterogene-
ity, the results concerning the mean effects show
consistency across intervention effects: the pooled
effects on burden, depression, quality of life, stress,
sense of competence were small and in favor of
the intervention groups. The pooled effect size for
the outcome anxiety was not significant. The meta-
regressions showed that these small effects were
(mostly) independent of the number of sessions the
intervention utilized, whether or not the intervention
was delivered face-to-face, type of intervention,
content, materials, whether or not the interventions
were adaptable/tailored to the participant, whether
or not it was a group intervention, and the location
where the intervention took place.

Overall, previous meta-analyses involving inter-
ventions for informal caregivers found (significant)
small to moderate effect sizes: Dharmawardene et al.
[15] found that meditative interventions were able to
significantly (with small to moderate effects) reduce
caregiver depression, anxiety, stress, and heighten
self-efficacy, and quality of life, but they found no
significant effects for caregiver burden. Backhouse
et al. [16] found that care coordinating interventions
were effective (small to moderate effects) in reducing
caregiver burden, but not in improving mood, qual-
ity of life, or heightening social support. Jensen et al.
[17] found that educational interventions were effec-
tive in reducing caregiver burden (moderate effect)
and depression (small effect). Abrahams et al. [14]
found that 15 multicomponent interventions for co-
residing caregivers were able to lower depression
and burden, and heighten health and social support
(small to moderate effects). However, all of these
meta-analyses included only one specific type of
intervention, and included only three to 10 stud-
ies, leading to low statistical power. In addition, the
95% confidence intervals were wide, indicating rel-
atively weak evidence of overall effectiveness. An
older meta-analysis (Brodaty et al. [19]), with 30
original studies, did examine all interventions, irre-
spective of the type or a specific subgroup, and
found overall significant small effects on all psy-
chosocial outcome measures. Our findings (based
on 60 studies) are largely in line with these pre-
vious meta-analyses and show that interventions,

irrespective of the type, or intended outcome, yield
small effects.

The absence of large effects can be explained in
different ways. Caregiving has a great impact on the
caregiver’s life [37]. Some caregivers become home-
bound in this process, face difficulties maintaining
or keeping employment, and feel that caregiving is
a 24/7 job, without access to vacation days. While
psychological interventions can help caregivers gain
knowledge about dementia and to develop skills or
learn how to treat people with dementia, the fact
that providing care for someone with dementia can
be a 24/7 job remains a major challenge. In addi-
tion, caregiving can be emotional challenging: some
caregivers state that having a spouse or relative with
dementia feels like a long mourning process, where
they take leave from the person with dementia step by
step. Researchers and clinicians may underestimate
the enormous impact caregiving has on a caregiver,
assuming that the problems caregivers face may be
solved by (short) psychological interventions. As
found in the current study, these interventions often
produce small effects thereby raising some questions
about their usefulness. Future research should explore
other options to aid caregivers in their task, ideally
together with the caregivers, because the caregivers
can really point out what they need. It might be useful
to start with a needs assessment to be able to tai-
lor the interventions, and to develop person-centered
interventions. In addition, these altered interventions
may include respite care (which we did not review
in the current study), since these interventions seem
promising [38]. On the other hand, it may be useful
to work towards a more continuous care plan, starting
from the dementia diagnosis through all the demen-
tia stages (which typically cause different problems),
instead of only examining short, separate interven-
tions. The current interventions, which yield small
effects, can however provide guidelines or a basis for
developing more effective interventions. These more
effective interventions ideally sort larger effects on
the (different aspects of) well-being of the caregiver,
which in turn might lead to better care for the persons
with dementia, so they can stay at home longer with
better quality of life.

To pinpoint intervention characteristics associated
with larger effects, we employed several meta-
regressions, based on the intervention taxonomy
by Schulz et al. [20] and the recommendations by
Gaugler et al. [18]. However, we found no signifi-
cant moderators. Some previous meta-analyses also
investigated potential moderator variables, and these
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yielded mixed results: interventions delivered by a
case manager with a nursing background were found
to be more effective in heightening quality of life
compared to those delivered by professionals with
other backgrounds among four care-coordinating
interventions [16]; shorter interventions were found
to sort larger effects on caregiver burden than longer
interventions (among five educational interventions
[17]), and involvement of both the person with
dementia and caregiver in the intervention may be
associated with larger effect sizes on caregiver psy-
chological morbidity [19]. However, these findings
were based on small samples of studies, leading to
low statistical power, and should therefore be inter-
preted with caution. In addition, these predictors
may not be associated with larger effects on dif-
ferent outcome measures across other subtypes of
interventions (that is, they may not be ‘consistent’
predictors). Furthermore, all of these meta-analyses
examined many predictors, and only a few were
found to be significant. A systematic review of sys-
tematic reviews [39] also aimed to determine which
intervention aspects are most effective at maintain-
ing the health of informal dementia caregivers. They
concluded that the most effective interventions incor-
porated both an educational component, focused on
enhancing carers’ knowledge of dementia and the
caring role, and included a therapeutic component.
They also concluded that the effectiveness of inter-
ventions can be further increased if delivered in a
support group format rather than individually, and
that multi-component interventions also benefit the
person with dementia. However, Dickinson et al. [36]
completed a narrative evaluation of (a subset of) exist-
ing systematic reviews and meta-analysis, instead of
performing a meta-analysis on the original studies.
Furthermore, the reviews included in Dickinson et
al. [36] varied in their scope and inclusion criteria,
and most of them did not examine predictors, but
instead only included specific types of interventions.
Dickinson et al. [36] did not take these limitations
into consideration, which is why these results should
be interpreted with caution. To summarize, the small
intervention effects (found in both the current and
previous studies) are likely to be independent of inter-
vention characteristics as defined by Gaugler et al.
[18] and Schulz et al. [20].

The current study had several limitations. First,
not all included studies reported detailed informa-
tion about the intervention used, and some authors
failed to respond to e-mails asking for this infor-
mation, causing us to rely on (our interpretation of)

the published information. However, this may have
led to us categorizing studies as being psychoedu-
cational, or support interventions, while the original
authors intended otherwise. In addition, we may have
wrongly assumed that interventions did not include
specific content (for instance knowledge transfer)
because this was not specified, while the original
authors may have thought this to be self-evident. For
instance, some interventions were called ‘psycho-
educational’ by the original authors, but transfer
of knowledge was not included in the intervention
description. In addition, if nothing was specified
regarding a moderator, this was coded as a missing
value, which led to lower statistical power in the meta-
regressions. To overcome these problems, future
research should specify detailed information about
the investigated interventions. Second, we focused
only on the first follow-up measurement reported by
the studies. However, this measurement was not at the
same moment for all studies; for some it was imme-
diately after completion of the intervention, and for
some 2 weeks after completion. A third limitation
was that the original studies varied in the question-
naires used to measure all the outcome measures.
For example, the outcome burden was measured
(across different studies) using the Revised Mem-
ory and Behavior Checklist, the Zarit Burden Scale,
the Caregiver Satisfaction Scale, and the Caregiver
Reaction Assessment. The questionnaires may mea-
sure (slightly) other aspects of burden and may as
such not be entirely comparable. Another limitation
is that only articles written in English were included,
so eligible studies in other languages were missed.
However, we still had a relatively large sample of
studies, leading to sufficient statistical power.

Implications for practice and research

While the current study supports findings of other
meta-analyses of dementia caregiver interventions
[14-17, 19], it adds to the literature because we
included all types of psychobehavioral and psy-
choeducational interventions for informal caregivers,
instead of relying on a specific subset. As a result,
we have a complete overview of (the effectivity) of
interventions, on a variety of outcomes, generaliz-
able to all informal dementia caregivers. Our findings
suggest that there are consistent small intervention
effects across all interventions, irrespective of inter-
vention characteristics.

The challenges informal dementia caregivers face
might be underestimated and may therefore not be



L.H. Jiitten et al. / Interventions for Dementia Carers 169

(entirely) solvable with psychobehavioral and educa-
tional interventions. Clinical practice with informal
caregivers should be aware of these findings: the inter-
ventions may aid the caregivers to some extent, but
they may need more in order to be really helped in
their caregiving role. We found that several studies
did not report details about the interventions, which
makes comparison across studies difficult. Future
research should report more details about the used
interventions, to make it easier to compare the inter-
ventions and execute meta-regressions using these
details. In addition, future research should explore
the effectiveness of interventions complemented with
other components, including for example respite care.
Other ways to enhance interventions would be to per-
sonalize these, and to develop a continuous care plan,
to be able to offer caregivers help through all demen-
tia stages. This might in turn increase the effectivity
of interventions and ultimately enhance the lives of
informal dementia caregivers and the people with
dementia they care for.
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