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Abstract

The current meta-analysis comprehensively reviewed group-design studies of interventions designed to improve ASD car-
egiver psychosocial outcomes and explored potential moderators of effectiveness. Forty-one unique studies targeting 1771
caregivers met inclusion criteria. Overall, the interventions had a small positive effect in improving psychosocial outcomes in
caregivers of individuals with ASD (within-subjects: Hedges’ g =.44; between-subjects: Hedges’ g=.28). Most intervention
approaches demonstrated some evidence of effectiveness. Acceptance and commitment therapy, mindfulness-based interven-
tions, and cognitive behavioral treatments demonstrated the strongest impact in improving caregiver psychosocial outcomes
in pre-post comparisons. Although the results provide preliminary support for the effectiveness of caregiver-focused inter-
ventions, more studies with larger sample sizes, rigorous research designs, and long-term follow-up assessments are needed.
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Caring for a child with autism spectrum disorder (ASD) can
be challenging. Compared to caregivers of typically devel-
oping children and of children with other developmental
disabilities (DD), primary caregivers of individuals with
ASD report greater stress (Abbeduto et al. 2004; Hayes and
Watson 2013), depression, anxiety (Pakenham et al. 2005),
and caregiver strain (McGrew and Keyes 2014), and lower
levels of life satisfaction, psychological and physical well-
being (Benson and Kersh 2011), quality of life, and marital
satisfaction (Siman-Tov and Kaniel 2011).

Most interventions for ASD focus exclusively on the
needs of the child with ASD and rarely target the needs of
the caregiver. “Direct” interventions work directly with the
child in targeting the core social and communication defi-
cits or problem behaviors (e.g., Early Start Denver Model;
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Dawson et al. 2010). Parent-mediated (parent-implemented)
interventions target the child “indirectly,” teaching parents
to deliver the intervention strategies that manage problem
behaviors and promote social communication skills (Green
et al. 2010; Wong and Kasari 2012).

However, across both direct and indirect interventions,
the experiences and psychosocial adjustment of caregiv-
ers are generally neglected (Ergiiner-Tekinalp and Akkok
2004), even when parents are employed as the intervention
agents. For example, when McConachie and Diggle (2007)
systematically reviewed parent-implemented interventions
for young children with ASD, 8 of the 12 studies reviewed
did not even report parent-focused outcomes. This failure
to address parent needs is concerning because of the missed
potential to ameliorate parent stress and to increase parental
well-being—variables that may also increase the effectiveness
of interventions for the child with ASD (Wainer et al. 2017).
Further, attention to parent stress may have spillover effects
that positively impact the psychological well-being of other
children within the family (Rossiter and Sharpe 2001).

A few intervention studies have been conducted in ASD
or related non-ASD populations to address negative car-
egiver psychosocial outcomes (Barlow et al. 2002). For
example, in an early review of group interventions for par-
ents of children with intellectual disabilities (ID), Hastings
and Beck (2004) found that cognitive behavioral group
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interventions helped reduce stress. In addition, four more
recent reviews have summarized the literature on caregiver
interventions for the DD and ASD population, using both
qualitative (Cachia et al. 2016; Da Paz and Wallander 2017)
and quantitative methods (i.e., meta-analytic; Lindo et al.
2016; Singer et al. 2007). Da Paz and Wallander (2017)
reviewed 13 studies examining the effectiveness of inter-
ventions primarily targeting caregivers’ mental health, 9
of which focused exclusively on ASD caregivers. Studies
included in the review examined a variety of treatment strat-
egies (e.g., cognitive behavioral therapy [CBT], expressive
writing, acceptance and commitment therapy [ACT]) and
caregiver outcomes (e.g., stress, anxiety, quality of life).
Opverall, the treatment elicited better results than the control
conditions across intervention strategies and produced small
to large effects in improving caregivers’ general health and
reducing stress, depression, and anxiety.

The second narrative review (Cachia et al. 2016) focused
exclusively on parents of children with ASD and examined
ten studies of interventions using either mindfulness-based
training, ACT, or both. The studies using mindfulness-based
training and ACT demonstrated generally positive results
(e.g., reduced stress; Cachia et al. 2016).

The two meta-analyses reviewed interventions targeting
ASD and related disorders more broadly. Singer et al. (2007)
used meta-analysis (n=17 studies) to examine parenting and
stress management interventions for caregivers of individu-
als with DD and found that cognitive behavioral training
and stress management interventions were effective. Simi-
larly, Lindo et al. (2016) examined six studies of the impact
of various caregiver-focused interventions on reducing the
stress in parents of children with cognitive/developmental
disabilities and found a moderate effect size.

Taken together, these reviews provide preliminary evi-
dence for the effectiveness of interventions targeting par-
ents of children with ASD and DD generally. However, each
of the reviews had limitations. First, with the exception of
Cachia et al. (2016), the reviews focused on parents of those
with DD generally and often did not separately examine
results for caregivers of those with ASD (e.g., Benn et al.
2012). For example, only 6 of the 22 studies in the two meta-
analysis reviews were restricted to ASD, and these studies
were not analyzed separately, limiting their value in under-
standing outcomes for parents of those with ASD. Further,
although Cachia et al. (2016) did focus exclusively on ASD
caregivers, their use of a qualitative approach was limited
to providing descriptive information only, and could not
estimate effect sizes, quantitatively compare the effective-
ness of different types of interventions, or examine poten-
tial moderators of effective interventions. Second, none of
the reviews were comprehensive. For example, Lindo et al.
(2016) examined only six studies, Da Paz and Wallander
(2017) missed six studies reviewed by Cachia et al. (2016)
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and Cachia et al. (2016) missed 9 studies reviewed by Da
Paz and Wallander (2017).

Current Study

The current study used meta-analytic techniques to com-
prehensively review interventions that directly target psy-
chosocial outcomes in caregivers of those with ASD, also
examining potential moderators of effectiveness, including
child, parent, intervention, and methodological variables.

Two child moderators were examined: age and diagno-
sis of Asperger syndrome. Although neither moderator had
been directly examined in an intervention study of caregiver
adjustment, both have been related to caregiver adjustment
cross-sectionally. Fitzgerald et al. (2002) reported that bet-
ter maternal mental health was associated with having an
older child with ASD. In addition, caregivers of children
with ASD with cognitive and language delays, which are
indicators of increased severity (Karst and van Hecke 2012)
but are absent in children with Asperger syndrome (Ameri-
can Psychiatric Association 2000), report greater parenting
stress. Because most studies did not measure or report symp-
tom severity or presence of cognitive or language delay,
we used the diagnosis of Asperger syndrome as a proxy of
severity. Accordingly, we hypothesized that studies includ-
ing a greater percentage of older offspring with ASD or of
offspring with Asperger syndrome would yield higher effect
sizes.

One parent moderator was examined. In a meta-analysis
of parent training programs, disadvantaged caregivers (low
SES) of children with disruptive behaviors were found to
demonstrate less positive change (Lundahl et al. 20006).
Accordingly, we expected that caregivers with lower SES
would demonstrate less treatment change.

Four treatment moderators were examined: treatment
type, number of components, format, and dose. With
respect to treatment type, as noted earlier, both cognitive
and mindfulness based interventions have been effective in
improving outcomes for caregivers of those with DD and
ASD (Cachia et al. 2016; Singer et al. 2007). Cognitive
treatments (e.g., mindfulness) also have tended to produce
greater effect sizes in psychological adjustment than non-
cognitive approaches in interventions for dementia caregiv-
ers (Pinquart and Sorensen 2006). With respect to number
of components, multicomponent interventions (e.g., psych-
oeducation and social support) have been shown to produce
greater effectiveness in caregivers of those with DD (Singer
et al. 2007). With respect to format, group interventions have
produced smaller reductions in distress than individual inter-
ventions for elderly caregivers (Knight et al. 1993) and for
parents of those with cancer (Northouse et al. 2010). With
respect to treatment dose, smaller effects have been found
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for interventions with shorter durations in a meta-analysis
of DD caregivers (Lindo et al. 2016), and with lower treat-
ment intensity (fewer sessions) in caregivers of older adults
(Sorensen et al. 2002) and cancer patients (Northouse et al.
2010). Accordingly, we expected greater effectiveness for
cognitive and mindfulness treatment approaches and for
interventions using multiple components, individual for-
mats, and of higher intensity.

Finally, we examined three methodological moderators:
type of dependent measure, publication status, and study
quality. Specifically, in a meta-analytic review of interven-
tions for caregivers (e.g., children or spouse of elderly),
Knight et al. (1993) found that measures of parent emo-
tional outcome (e.g., depression and anxiety inventories)
were more sensitive to change than measures of burden, as
assessed by the Zarit Burden Interview (Zarit et al. 1980).
Also, for intervention studies generally, effect sizes tend to
be smaller for unpublished studies (Polanin et al. 2016) and
for high quality studies (Cuijpers et al. 2010). Accordingly,
we expected that published or low quality studies would
yield larger effect sizes. The moderating effect of depend-
ent measures was exploratory.

In summary, the current meta-analysis examined the
effectiveness of caregiver-focused interventions in improv-
ing psychosocial outcomes in caregivers of individuals with
ASD. The major aims were to: (1) determine the overall
effectiveness of caregiver-focused interventions, (2) com-
pare effectiveness across intervention approaches, and (3)
examine possible moderators of intervention effectiveness.

Methods
Literature Search

Multiple databases were used to search for relevant stud-
ies including: ERIC, MEDLINE, PubMed, Web of Science,
PsycARTICLES, PsycINFO, Dissertations and Theses
(Proquest), CINAHL, and EMBASE. Backward and for-
ward searches were conducted for additional relevant stud-
ies (Lipsey and Wilson 2001). E-alerts to receive weekly
notifications of relevant studies were set up in both Psy-
cARTICLES and PsycINFO at the time of the initial litera-
ture search (August 2017). Articles generated from these
additional searches were screened for inclusion criteria
until July 2018. The search included published and unpub-
lished empirical studies, systematic reviews, and conference
proceedings. A variety of search term combinations were
used, including types of participants (e.g., “parent”), types
of diagnoses (e.g., “autism”), types of interventions (e.g.,
“psychoeducation”), and types of psychosocial outcomes
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(e.g., “depression”, “anxiety”).

Inclusion and Exclusion Criteria

Studies were included when: (1) participants were primary
caregivers of offspring of any age diagnosed with ASD.
Because there was no restriction on year of publication, stud-
ies focusing on a(ny of the DSM-IV or DSM-5 diagnoses
related to ASD were deemed acceptable (e.g., ASD, autism,
Asperger’s syndrome, PDD-NOS); (2) group comparisons
were used, either within-subjects (i.e., pre- vs. post-) or
between-subjects designs (treatment vs. control); (3) the
group sample size receiving treatment was larger than five
(see Blodgett et al. 2014; Liu et al. 2014; Virués-Ortega
2010); (4) caregivers were the main focus of the interven-
tion, not the child with ASD; (5) outcome data on caregiver
psychosocial adjustment was provided and was the target of
the intervention; (6) effect sizes or information that allowed
calculation of effect sizes was provided; and (7) the study
was reported in English.

No date or publication format limits were set, which
allowed access to the full body of research addressing the
issue. Studies that included a mixed sample of caregivers
(e.g., ASD, ADHD, ID) and did not provide separate results
for the ASD caregivers were excluded. Interventions target-
ing the offspring’s adaptive and/or challenging behaviors
directly (child-focused) or teaching caregivers child-focused
intervention strategies (caregiver-mediated/implemented)
were excluded from the review.

Coding

Based on recommendations from Lipsey and Wilson (2001)
two codebook modules were created, one coded information
applicable to the whole study (e.g., basic study information,
sample descriptors, study design) and the other coded effect
size information for individual study findings. The code-
books were created, tested and then revised as needed by the
first author, a masters degree doctoral student in clinical psy-
chology. To confirm reliability, 20% of eligible studies were
independently coded by a second rater, a masters degree
student in clinical psychology. Interrater reliability ranged
from 80% to 100% across codes. Discrepancies between cod-
ers were discussed until consensus was reached. Codebooks
were updated to reflect the consensus coding, as needed.
Authors were contacted for additional information when
necessary.

Study Quality

The Cochrane Collaboration Guideline and Quality Assess-
ment Tool for Quantitative Studies (QATQS, The Cochrane
Collaboration 2011; Thomas 2009) was used to measure
study quality. The 14-item QATQS examines five compo-
nents: selection bias, study design, confounding variables,
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blinding of the outcome assessors and participants, data col-
lection methods, and dropout rates in the study. Components
were rated using a three point scale (i.e., strong, moderate,
weak). A global quality rating was assigned to each study
based on the ratings of the five components (see details in
Thomas 2009).

Statistical Analyses
Descriptive Statistics

Participant (e.g., age, gender, SES), intervention (e.g., sam-
ple size, number of intervention sessions), and methodologi-
cal characteristics (e.g., study design, study quality meas-
ures) were examined using descriptive statistics using SPSS
Version 23.0 (IBM Corp. Released 2015).

Main Meta-analytic Analyses

To examine effectiveness, two main meta-analyses were con-
ducted using the within- and between-subjects data, sepa-
rately. First, for within-subjects data, the mean effect size
(ES) was calculated with pre- and post-test data representing
the standardized mean gain in outcomes from both within-
subjects design studies and the experimental groups from the
between-subjects design studies. Pre- and post-test data were
used because they were the most commonly available meas-
urement time points across studies conforming to the pretest
and follow-up scores (discussed in more details in Results).
To control for statistical dependence between pre- and post-
test scores, pre-post correlations were used to calculate the
standardized mean (Lipsey and Wilson 2001). When avail-
able, the pre-post correlations were extracted directly from
the studies. However, because most studies do not report
data on the correlations between the pre- and post-treatment
measures (Lipsey and Wilson 2001), when unavailable, pre-
vious published studies were used to estimate the pre-post
correlation (i.e., test—retest reliability; Lipsey and Wilson
2001; Rosenthal 1991). When correlation information was
not available from the published literature, a conservative
estimate (r=.70) was used according to recommendations
by Rosenthal (1991), Hofmann et al. (2010), and Khoury
et al. (2013).

For between-subjects data, the post-intervention data
from the treatment and control groups were used to calcu-
late a between-subjects ES, representing the standardized
mean difference in outcomes between the experimental and
control groups (Hedges and Olkin 1985; Singer et al. 2007;
Sorensen et al. 2002). If groups had substantially different
average scores on the dependent measures at pretest, change
scores were used with the appropriately adjusted standard
deviation (Singer et al. 2007; Sorensen et al. 2002).
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The second major goal of this meta-analysis was to
examine whether effectiveness differed across intervention
approaches. First, moderator analyses were conducted to
examine if the mean ES depended on type of interventions.
If significant, separate individual meta-analyses were con-
ducted, using both the within- and between-subjects data,
to examine mean ES restricted to a specific intervention
approach.

Data analyses were conducted using the Comprehensive
Meta-analysis 3 program (CMA 3; Borenstein et al. 2014).
ESs were calculated using a random-effects model, which
increases the ability to generalize results by accounting for
within- and between-subjects variability of the individual
study data (Borenstein et al. 2009; Lipsey and Wilson 2001).
Each study was constrained to contribute one ES per con-
struct per study to ensure statistical independence of the ESs
(Lipsey and Wilson 2001), i.e., multiple outcome measures
of a single construct of interest were averaged (Card 2015).

Hedges’ g was used for the calculation of mean ESs
instead of Cohen’s d because Cohen’s d tends to overes-
timate ESs in studies with small samples, which was true
for the majority of the studies in this meta-analysis. ESs
were weighted by the inverse of its variance to account for
study differences in sample size (Lipsey and Wilson 2001;
Borenstein et al. 2009). Ninety-five percent confidence inter-
vals (CI) were calculated to indicate the degree of precision
of the estimate and the significance of the mean ESs. The
interpretation of Hedges’ g is equivalent to Cohen’s d (i.e.,
ESs of .20. 50, and .80 are considered small, medium, and
large, respectively; Cohen 1992; Lipsey and Wilson 2001).
Because it is inadvisable to combine ESs from within-sub-
jects and between-subjects design studies (Borenstein et al.
2009; Lipsey and Wilson 2001), within- and between-sub-
jects data were analyzed separately.

Outliers

Both within-subject and between-subject study effect sizes
were examined for potential outliers. This is a common
procedure in meta-analysis to detect potentially unrepre-
sentative studies whose inclusion may bias mean effect size
estimates. Study effect sizes were examined initially using
visual inspection through forest plots using the CMA 3 pro-
gram. Sensitivity analyses also were conducted to determine
whether removal of studies with highly discrepant effect
sizes (i.e., outliers) significantly altered the results (Card
2015). Outliers were retained if their removal did not sig-
nificantly alter the results.

Publication Bias

Publication bias is concerned with whether the sample of
studies included in a meta-analysis is representative of the
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population of studies theoretically available for inclusion.
The key concern is that published studies are both easier to
access and more likely to report significant positive results.
Tests for publication bias examine the distribution of effect
sizes across the sample of studies included in the meta-anal-
ysis. We employed two tests of publication bias. First, bias
was examined visually using a funnel-plot of study ESs. An
asymmetric plot indicates probable missing studies due to
publication bias (Lipsey and Wilson 2001). Second, Egger’s
tests were used, by regressing the standardized ES onto an
estimate of ES precision (the inversion of the standard error;
Card 2015). A significant Egger’s test would indicate pub-
lication bias (Card 2015). Egger’s test required at least 17
studies to have sufficient power to detect publication bias
(Card 2015).

Heterogeneity

Hedges’ Q statistic and the /? index were used to examine
homogeneity of the ES distribution. A statistically signifi-
cant Q indicates a heterogeneous distribution. However, the
sensitivity of the Q statistic is strongly impacted by the num-
ber of studies. That is, it has low power when the number of
studies is small and may detect unimportant heterogeneity
when the number of studies is large (Fu et al. 2011). Accord-
ingly, the I? index, which quantifies the extent of the het-
erogeneity, was also computed and used as a heterogeneity
indicator. Specifically, * indices larger than 25% are usually
interpreted to indicate heterogeneity (Huedo-Medina et al.
2006). For the current study, when the Q statistic was signifi-
cant (p <.10; Fu et al. 2011; Higgins and Thompson 2002)
or the I? index was greater than 25%, the ES distributions
were viewed as heterogeneous, and moderator analyses were
conducted to examine sources of the heterogeneity (Lipsey
and Wilson 2001).

Moderator Analyses

The third goal of this meta-analysis was to examine potential
moderators that contributed to any detected heterogeneity in
the data. Moderator analyses were conducted using subgroup
analyses for categorical moderators and meta-regressions
for continuous moderators. For subgroup analyses, Hedges’
g and Q statistics were computed across subgroups (Boren-
stein et al. 2009). For meta-regressions (Huedo-Medina
et al. 2006), a random-effects model was used, which is
generally preferred in meta-regressions (Higgins and Green
2011) because it allows true effects to vary between studies
(Borenstein et al. 2009). A minimum of four studies per
subgroup was required for categorical moderator analyses
and 10 for meta-regression analyses (Fu et al. 2011; Higgins
and Green 2011).

Results
Characteristics of Included Studies

The literature search identified 5995 articles, producing
41 unique studies that were included in the meta-anal-
yses (see Fig. 1). Studies were conducted from 1998 to
2018, and over half were published (63.4%). The review
included a diverse group of participants from the United
States (51.2%) and other countries (e.g., Australia, China,
Turkey, Iran). The number of participants per study ranged
from 5 to 212 (M =43.20, SD=40.93).

Of the 41 studies, 18 studies used a within-subjects design
and 23 studies used a between-subjects design, of which 10
were randomized controlled trials (RCT). The majority of
the comparison groups were treatment as usual or waitlist
controls (91.3%). About a third of the studies reported fol-
low-up outcome data (31.7%) after the first posttest.

A total of 1771 participants were included in the meta-
analysis (N camen= 1156, Negniroi=708). The average car-
egiver age was 39.92 (SD =4.40; range 33-52). Over half of
the participants had a bachelor’s degree or above (60.9%),
and the majority were females (85.8%). One study focused
exclusively on fathers of children with ASD (Elfert and
Mirenda 2015), and 16 studies included only mothers.

The mean age of the individuals with ASD across stud-
ies ranged from 4.5 months to 16.13 years old, with the
majority being male (82.58%). Fewer than 20% of the
studies reported sample information about the level of
problem behaviors (k=7), ASD symptom severity (k=4),
or comorbid ID of children with ASD (k=3).

Number of intervention sessions ranged from 1 to 60
(M="7.88, SD=9.12) with a mode of 8 (k=11). The dura-
tion of interventions ranged from one day to three months
(M =56.56 days, SD=40.26). Intervention approaches
included social support (k=35), psychoeducational programs
(k=10), ACT (k=6), mindfulness-based therapy (k=3),
CBT (k=7), positive psychotherapy (k=1), written emo-
tional disclosure (k=4), and multicomponent interventions
(k=6). A variety of psychosocial outcomes were reported,
including parenting stress, caregiver burden, depression,
anxiety, general well-being, quality of life, and family and
marital adjustment. Based on the study quality assessment,
over half of the studies (63.4%) were categorized as weak,
with 29% rated as moderate quality (k=12) and 7.3% rated
as strong (k=3; see Tables 1 and 2).

Outliers and Publication Bias

One-study removal sensitivity analysis showed that the
findings were robust to outliers. Both funnel plots and

@ Springer



4766 Journal of Autism and Developmental Disorders (2019) 49:4761-4779
)
g Records identified through original database
B search, email alert, book chapters,
= forward/backward searches
E (n=5995)
= Duplicate records
excluded: n = 1637
~———
— Unique records screened
(n=14358)
o Records excluded after title and abstract
é screening: 7 = 4238
é Full-text articles assessed for eligibility
(n=120) Full-text articles excluded, with reasons (7 =
— 74):
»  No caregiver psychosocial measures: 7=
15
’ __,| © Nointervention was given; correlational
f=y studies: n =17
E *  Treatment groupn<5: n=35
oy *  The study sample includes caregivers of
= Studies eligible for meta-analysis individuals with other developmental
(n = 46) disabilities or special needs: 7= 8
— *  Review/qualitative studies: n =28
) »  Caregivers are not the main target of the
intervention: n=21
3z *  Non-experimental design (e.g., case
E Records eligible for meta-analysis, with S“ld¥)3 n=1
E overlapping samples removed *  Thesis proposals: n =3 )
= (n=41) *  Authors did not respond to emails to
provide more information on the
—_ study/datato complete the meta analyses:

Fig. 1 Search results and screening process

Egger’s test did not support publication bias for either
the within- or between-subjects ESs (Within-subjects:
Intercept=—3.04, SE=1.76, p=.09, 95% CI - 6.60, .53;
Between-subjects: Intercept=—.53, SE=.99, p=.59, 95%
CI —2.59, .54).

The Effectiveness of Caregiver-Focused
Interventions

Using a composite psychosocial outcome, which adjusted for
total score direction and outcome valence of the measure,
the mean within-subject ES was .44 (k=40, SE=.10, 95%
CI .24, .64), see Fig. 2. There was significant heterogene-
ity across studies (Q=844.38, p <.001, ’=95.38) support-
ing further moderator analyses. The pretest to follow-up ES
was nonsignificant (Hedges’ g=.26, SE=.15, 95% CI —.03,
.55), indicating no significant change between pretest and
follow-up; however, only one-third of the studies reported
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follow-up data. The remaining within-subjects analyses were
conducted using only pre- and post-test data.

The mean between-subjects ES was small (k=22,
Hedges’ g=.28, SE=.10, 95% CI .10, .45), indicating that
caregivers in the intervention groups had slightly better over-
all psychosocial outcomes, see Fig. 3. There was significant
heterogeneity across studies, suggesting the need for mod-
erator analyses (Q =40.80, p=.006, P= 48.53), see Table 3.

Comparison of Intervention Approaches

Interventions were categorized into six approaches: ACT/
Mindfulness-based, CBT, positive psychotherapy (e.g.,
defined as “cultivating strengths, developing optimism, and
expressing gratitude as a means of improving well-being”;
LaPlante 2013, p. 46)/written emotional disclosure, psychoe-
ducation, social support, and multicomponent interventions.

The six ACT and three mindfulness-based intervention
studies were combined into one category because of the
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Table 1 Overview of key study features

Study Country N  Research Intervention Study quality Delivery Outcome measures  ESininqupj (CD ESpereen-subj

design approach format (@]

Al-Khalaf Non-US 10 Wi/ Psychoeducation ~ Moderate Group PSI 1.96 (1.64, 2.29)
etal. (2014)

Blackledge us 20 Wi ACT® Weak Group BDI, BSI, GHQ 38 (.11, .64)
and Hayes
(2006)**

Campbell usS 30 B/T° Positive Psycho- ~ Weak Individual ~ FES, IES, Negative .09 (—.69, .86)
(2003)* therapy/Written and Positive Mood

Disclosure

Canon-Garzon US 17 W/ ACT?* Weak Group BAI, BDI 43 (-.07,.93)
(2012)*

Chiang (2014) US 9 W/ Multicomponent ~ Weak Group PSI, WHOQOL .78 (.37, 1.20)

Clifford and Non-US 45 B/T Social Support Weak Group FSCI, STAIL, STDS .02 (-.30,.33) —.06 (—.64,
Minnes S51)
(2013)**

Corti et al. Non-US 42 B/T Multicomponent*  Moderate Group PSI 25 (—.34, .85)
(2018)

Da Paz US 71 BI/T® Positive Psycho- ~ Moderate Individual CGSQ, PSI, PSS, .22 (.04, .40) .03 (- .48, .53)
(2016)* therapy/Written SF-36

Disclosure

Elfert and Non-US 12 W/ Social Support ‘Weak Group BDI, DAS, PSI .17 (- .36, .70)
Mirenda
(2015)

Erguner- Non-US 20 B/T CBT Weak Group QRS —.51(—1.36,
Tekinalp .35)
and Akkok
(2004)

Farmer and Non-US 102 W/ Multicomponent®  Weak Group Anxiety_ .36 (.15, .56)

Reupert (author- created)
(2013)

Feinberg etal. US 122 B/T® CBT® Moderate Individual ~ PSIL, QIDS 44 (.30, .59) 45 (.08, .83)
(2014)

Ferraioli US 21 B/T® Mindfulness- Moderate Group GHQ, PSI 1.22(.25,2.19) 1.48(.37,2.59)
and Harris based™®
(2013)**

Fung (2011)*  US 5 WI/1 Social Support®®  Weak Individual ~ PSI 21 (-.01, .44)

Gika et al. Non-US 11 W/ CBT Weak Group PSI, PSS 1.48 (1.07, 1.89)

(2012)

Hahs (2013)*  US 18 B/T ACT® Moderate Group BDI .65 (—.27,1.56) .48 (—.41,1.37)

Hajiabol- Non-US 64 B/T® Psychoeducation =~ Weak Individual STAI 45 (.18, .73) .49 (.00, .98)
hasani-

Nargani et al.
(2016)

Izadi-Mazidi  Non-US 20 WI/I CBT Weak Group PSI .01 (—.32,.33)
et al. (2015)

Jietal. (2014) Non-US 50 B/T Psychoeducation ~ Strong Group CBI, FAD, SF-36 41 (-.02,.83) .34 (-.26,.94)

Jurkowitz us 17 Wi CBT* Weak Group PSI, PSS .67 (.39, .94)

(2013)*

Kowalkowski ~ US 25 B/T ACT* Weak Group BSI, PSI 31 (-.02,.64)
(2013)*

Kroodsma UsS 40 W/ Psychoeducation ~ Weak Group PSI, Stress .32 (=.06,.71)
(2008)*

LaPlante us 212 BIT® Positive Psycho- ~ Moderate Individual ~ CES_D, PANAS, .21 (.05, .37) 15 (=21, .52)
(2013)* therapy/Written SWLS

Disclosure

Lovell et al. Non-US 37 B/T Positive Psycho-  Strong Individual ~ HADS_Anxiety, —.02 (-.28, 46 (-.21,1.14)

(2016) therapy/Written HADS_Depres- .25)
Disclosure sion, PSS
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Table 1 (continued)

Study Country N  Research Intervention Study quality Delivery Outcome measures  ESipinqupj (CD ESpereen-subj
design approach format (ChH
Magafiaetal. US 22 W/ Psychoeduca- Weak Individual Caregiver burden, —.08 (.51,
(2017) tion a CES_D .36)
McCreadie Non-US 71 Wi Psychoeduca- Weak Group PSI 2.04 (1.91, 2.16)
(2013)* tion a
Montgomery US 60 B/T ACT Moderate Group BDI, PSI, QOLI 40 (.15, .65) .15 (- .48,.78)
(2016)*
Nguyen et al. UsS 24 W/ CBT* Moderate Individual BDI, IES, POMS .62 (.19, 1.04)
(2016)
Niinomi etal. Non-US 24 WI/I Social Support Weak Group PS-SF, WHOQOL .29 (.04, .53)
(2016)
Peck (1998) US 19 Wi Psychoeducation =~ Weak Group PSI .19 (- .41,.78)
Rayan and Non-US 117 B/T Mindfulness- Moderate Mixed DASS_Anxiety, .65 (.36, .95) .67 (.28, 1.06)
Ahmad based™® DASS_Depres-
(20164, b) sion, DASS_
Stress, WHOQOL
Ruiz-Roble- Non-US 17 W/ CBT Weak Group BDI, POMS, ZBI1 .64 (.14, 1.14)
dillo and
Moya-Albiol
(2015)
Ruiz-Roble- Non-US 13 B/T Mindfulness- Weak Group BDI, GHQ, STAI .84 (.44, 1.25) —-.19 (- 1.21,
dillo et al. based .83)
(2015)
Samadi et al. Non-US 37 B/T Multicomponent ~ Weak Group GHQ, PSI 93 (.76, 1.11) 1.59 (.86, 2.32)
(2013)
Shu and Lung Non-US 27 B/T Social Support Weak Group GHQ, WHOQOL —.74 (- 1.31, —1.02 (—1.94,
(2005) —.17) —.11)
Suzuki et al. Non-US 72 B/T® Psychoeducation® ~ Strong Group GHQ, SF-36, ZBI 15 (—=.04,.35) .27 (-.18,.73)
2014
Timmons UsS 67 BIT® Positive Psycho- ~ Weak Individual CSI, PANAS 22 (—=.02,.45) —.13(—.64,
(2015)* therapy/Written .23(-.01, .48) .38)
Disclosure
Tonge et al. Non-US 105 B/T® Psychoeducation/ Moderate Mixed FAD, GHQ, Stress .26 (.05, .48) 33 (-.08,.74)
(2006) Multicompo- Thermometer 47 (.25, .69)
nent*
White (2011)* US 48 B/T Psychoeducation ~ Weak Group CEQOL —.56 (- .88, 45 (=21, 1.11)
23)
Zimmerman usS 8 Wi Multicomponent®  Weak Group SIPA 19 (—.18, .55)
(2013)*
Zody (2017)*  US 20 B/T® ACT Moderate Group DASS_Anxiety, 36 (—.27,.99) .05 (-.79, .90)

DASS_Depres-
sion, DASS_ Stress

N=number of participants who enrolled in the study. W/I=within-subjects design studies. B/T=between-subjects design studies

PSI Parenting Stress Index, BDI Beck Depression Inventory, BSI Brief Symptom Inventory, GHQ General Health Questionnaire, FES Fam-
ily Environment Scale, /ES Impact of Event Scale, BAI Beck Anxiety Inventory, WHOQOL World Health Organization Quality of Life, FSCI
Family Stress and Coping Interview, STAI State-Trait Anxiety Inventory, STDS State-Trait Depression Scales, CGSQ Caregiver Strain Ques-
tionnaire, PSS Perceived Stress Score, SF-36 Short Form Health Survey, DAS Dyadic Adjustment Scale, QRS Questionnaire on Resources and
Stress, QIDS Quick Inventory of Depressive Symptomatology, CBI Caregiver Burden Index, FAD Family Assessment Device, CES_D Center
for Epidemiologic Studies Depression Scale, CSI Couple Satisfaction Index, PANAS Positive and Negative Affect Schedule, SWLS Satisfaction
with Life Scale, HADS_ Anxiety Hospital Anxiety and Depression Scale_ Anxiety, HADS_ Depression Hospital Anxiety and Depression Scale_
Depression, QOLI Quality of Life Inventory, POMS Profile of Mood States, PS-SF Parenting Stress-Short Form, DASS Depression Anxiety
Stress Scales, ZBI Zarit Burden Index, CEQOL Caregiver Evaluation of Quality of Life, SIPA Stress Index for Parents of Adolescents, ES effect
size, CI confidence interval

#Study reported using a manual

bStudy reported fidelity

“Randomized controlled trial

*Dissertation

**Both published and unpublished as dissertation
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Table 2 Overview of study features across studies

Variables k  Mean (SD) Range

Publication status

Published 26
Unpublished 15
Program location
United States 21
Europe 7
Australia 2
Canada 2
Asian/Pacific 4
Middle East 5
Research design
Within-subjects design 18
Between-subjects design 23

Comparison group

Treatment as usual/Waitlist 22
Active Control Group 1
Delivery format
Individual 10
Group 29
Mixed 2
Intervention approach
Social support 5
Psychoeducation 10
Acceptance and commitment therapy 6
Mindfulness-based 3
Positive psychotherapy 1
Written emotional disclosure 4
Cognitive behavioral therapy 7
Multicomponent 6

Fidelity measure

Yes 6
No/did not report 35
Manualized treatment
Yes 16
No/did not report 25
Follow-up measure
# of reporting 13
1-3 Month follow-up
3—6 months follow-up 3

12 months follow-up
No/did not report 27
Duration of treatment (days) 56.56 (40.26) 1-180
7.88 (9.12) 1-60

17.76 (15.38) 0-52.63

# of treatment sessions
% participant attrition in treatment

group

Number reporting 30
% Participant attrition in control group 20.35 (17.46) 0-52

Number reporting 14

k=number of studies reported. Means and standard deviations are
weighted by study sample size

small number of studies and the overlap in the two inter-
vention approaches (e.g., ACT includes a combination of
acceptance and mindfulness methods; Hayes et al. 1999);
also, several studies using ACT included mindfulness-based
strategies (Blackledge and Hayes 2006; Hahs 2013; Kow-
alkowski 2013; Montgomery 2016). Multicomponent inter-
ventions included psychoeducation and either social sup-
port (Chiang 2014; Farmer and Reupert 2013; Samadi et al.
2013; Zimmerman 2013) or behavior management (e.g.,
Tonge et al. 2006). The mean overall psychosocial ES was
examined within each intervention category separately for
both within- and between-subjects data.

Intervention type was a significant moderator of within-
subjects ES differences across studies (Q,,ppeen=23.97,
df=35, p<.001). When examined separately, four interven-
tion approaches had significant small to medium within-
subjects ESs in improving caregiver psychosocial outcomes.
CBT had the highest mean ES (k=6, Hedges’ g=.62,
SE=.17,95% CI .30, .95, p <.001), followed by multicom-
ponent interventions (k=5, Hedges’ g=.55, SE=.15, 95%
CI .26, .84, p <.001), ACT/Mindfulness-based interventions
(k=9, Hedges’ g=.49, SE=.07,95% CI .36, .62, p <.001),
and positive psychotherapy/written emotional disclosure
(k=5, Hedges’ g=.19, SE=.05,95% CI .10, .28, p <.001).
Psychoeducational programs (k=10, Hedges’ g=.52,
SE=.34,95% CI —.14, 1.18, p=.12) and social support
when provided alone (k=5, Hedges’ g=.06, SE=.13,95%
CI —.19, .32, p=.63) did not significantly improve car-
egiver psychosocial outcomes. Although cross-study heter-
ogeneity was found for two intervention approaches (CBT:
0=33.02, p<.001, I>=84.86: multicomponent interven-
tions: Q0 =26.65, p<.001, ’=84.99), the small number of
studies available within intervention type precluded conduct-
ing additional moderator analyses, see Table 4.

Intervention type was not a significant moderator of the
between-subjects ES (O nieen="7-14, df=6, p=.31). There-
fore, no separate individual meta-analyses were conducted
for intervention type using the between-subjects data.

Moderators of Effectiveness across Interventions
Categorical Moderators

As reported above, the significant cross-study heterogeneity
in effectiveness for both the within- and between-subjects
ESs supported the need for further moderator analyses. The
following categorical moderators were examined: interven-
tion delivery format, publication status, number of treatment
components, and study quality. Although three intervention
delivery formats were reported (Individual, Group, mixed),
only group and individual delivery formats were utilized
often enough to be analyzed as moderators (k > 4; Fu et al.
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Study name Statistics for each study Hedges's g and 95% C1
Hedges's Lower Upper
g limit  limit
Al-Khalaf et al., 2013 1.961 1.636 2287 —
BlacKledge & Hay es, 2006 0.375 0.113 0.638 ——
Canon-Garzon, 2012 0.430 -0.073 0.932 ———
Chiang, 2014 0.782 0367 1.197 ——t—
Clifford & Minnes, 2013 0.015 -0.297 0.327 ——
Da Paz 2016 0.220 0.041 0.399 -l
Elfert & Mirenda, 2015 0.169 -0.363 0.702 —_—l—
Farmer & Reupert, 2013 0.355 0.146 0.564 —i—
Feinberg et al., 2014 0.444 0302 0.586 -
Ferraioli & Harris, 2013 1.220 0.249 2.192 L
Fung, 2011 0212 -0.013 0.438 —i—
Gika etal., 2012 1.477 1.068 1.886 —
Hahs, 2013 0.648 -0.267 1.562 L
Hajiabolhasani-Nargani et al., 2016 0452 0.176 0.727 ——
Izadi-Mazidi et al., 2015 0.005 -0.324 0.334 —l—
Jietal., 2014 0.408 -0.016 0.832 | e —
Jurkowitz, 2013 0.665 0.393 0.938 —i—
Kowalkowski, 2013 0.311 -0.017 0.639 —lGG—
Kroodsma, 2008 0.322 -0.061 0.705 i
LaPlante, 2013 0.209 0.049 0.369 -
Lovell et al., 2016 -0.016 -0.278 0.245 l
Magana et al., 2017 -0.076 -0.510 0.358
McCreadie, 2013 2.036 1.907 2.164 >
Montgomery, 2016 0.401 0.152 0.650 ——
Nguyen etal., 2016 0.617 0.193 1.042 ——
Niinomi et al., 2016 0.286 0.040 0.533 —i—
Peck 1998 0.186 -0.410 0.783 r——
Rayan & Ahmad, 2016 0.654 0.358 0.950 —i—
RuizRobledillo & Moy a-Albiol, 2015 0.641 0.140 1.142 ——
RuizRobledillo et al., 2015 0.841 0436 1.247 —_—l—
Samadi etal. , 2013 0933 0.761 1.105 -
Shu & Lung, 2005 -0.740 -1.309 -0.170 —_—a—
Suzukd et al., 2014 0.154 -0.041 0.349 -
Timmons, 2015_General gratitude 0.215 -0.018 0.449 —il—
Timmons, 2015_Specific gratitude 0231 -0.013 0.476 —i—
Tonge et al., 2006_Psy choeducation 0.261 0.046 0.476 ——
Tonge et al., 2006_Psy choedu+skills 0.473 0.253 0.692 —i—
White, 2011 -0.552 -0.877 -0.226 ——
Zimmerman, 2013 0.187 -0.176 0.550 —_——
Zody, 2017 0.358 -0.272 0.988 L
0441 0241 0.641 P
2.00 -1.00 0.00 1.00 2.00
Fig.2 Forest plot of studies included in within-subjects overall psychosocial outcome meta-analysis
Study name Statistics for each study Hedges's g and 95% CI
Hedges's Lower Upper
g limit  limit
Canpbell, 2003 0.087 -0.688 0.862
Clifford & Minnes, 2013 -0.065 -0.644 0.514
Corti et al.,2018 0253 -0344 0.849
DaPaz, 2016 0.025 -0484 0.534
Erguner-Tekinalp & Akkok, 2004 -0.505 -1.359 0.349 i
Feinberg et al., 2014 0451 0076 0.826 —l—
Ferraioli & Harris, 2013 1482 0374 2.590 -
Hahs, 2013 0481 -0413 1374 -
Hajiabolhasani-Nargani et al., 2016 0493 0.002 0.985 B
Jietal,2014 0340 -0264 0.945 —_—a—
LaPlante, 2013 0.153 0213 0519 ——
Lovell etal., 2016 0463 -0214 1.139 i
Montgonery, 2016 0.150 -0.485 0.784 —_—
Rayan & Ahnad, 2016 0670 0278 1.063 ——
Ruiz-Robledillo et al., 2015 -0.190 -1.211 0.830 =
Sanmdi et al., 2013 1590 0861 2319 —_——
Shu & Lung, 2005 -1.023 -1.939 -0.106 =
Suzuki et al., 2014 0275 -0.185 0.734 i
Tinmons, 2015 -0.128 -0.636 0.379 B 3 e—
Tonge et al., 2006 0327 -0.083 0.737 i
‘White, 2011 0449 -0214 1.113 i
Zody,2017 0.054 -0.791 0.899
0277 0.101 0453 <@
-2.00 -1.00 0.00 1.00 2.00

Fig. 3 Forest plot of studies included in between-subjects overall psychosocial outcome meta-analysis
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Table 3. Summary of mean Scale X ES SE 95% C1 B p 0 P 2
effect sizes
Within-subjects
Composite 40 0.44 0.10 24, .64 4.32 0.000 844.38 0.000 95.38
Between-subjects
Composite 22 0.28 0.10 .10, .45 3.08 0.002 40.80 0.006 48.53

k=number of studies used in the calculation of the mean effect size. ES=Hedges’ g effect size statistic.
SE =standard error. 95% CI 95% confidence interval. z=test for statistical significance of the mean effect
size. p=2-tailed p-value associated with the test of statistical significance. Q =test for homogeneity. A sig-
nificant Q indicates greater between-study variability than would be expected by chance. I>=indicates the
percentage of between-study variability. Values larger than 25 suggest the presence of moderators. Com-
posite=overall psychosocial outcomes based on average of psychosocial measures

Table 4. Summary.of mean. Interventions k ES SE 95% CI z )4 Q p P
effect sizes across intervention
types, within-subjects Composite 40 044 010 24,64 432 0000 84438 0.000 9538
CBT 0.62 0.17 .30, .95 378 0.000 33.02 0.000 84.86
Multicomponent 5 055 0.15 .26, .84 374 0.000 26.65 0.000 84.99
ACT/mindfulness 049 0.07 .36, .62 7.17  0.000 893 0.348 10.39
Psychoeducation 10 052 034 -.14,1.18 1.54 0.123 553.19 0.000 98.37
Positive psychotherapy/ 5 019 0.05 .10, .28 4.05 0.000 2.70  0.609 0.00
written emotional dis-
closure
Social support 5 006 0.13 -.19,.32 0.48 0.634 11.54 0.021 65.33

k=number of studies used in the calculation of the mean effect size, ES Hedges’ g effect size statistic,
SE standard error, 95% CI 95% confidence interval, z=test for statistical significance of the mean effect
size, p=2-tailed p-value associated with the test of statistical significance, Q =test for homogeneity, A sig-
nificant Q indicates greater between-study variability than would be expected by chance, P=indicates the
percentage of between-study variability, Values larger than 25 suggest the presence of moderators, Com-
posite=overall psychosocial outcomes based on average of psychosocial measures

2011). Number of treatment components (multicomponent
approach vs. single-component) was examined as a potential
moderator limited to the within-subjects data because only
three between-subjects studies used a multicomponent inter-
vention approach (k<4; Fu et al. 2011). Several explora-
tory variables also were examined as potential moderators:
country of data collection, the use of telehealth, and the use
of multiple vs. single psychosocial outcome measures. As
mentioned earlier, in calculating the mean intervention ES,
a composite score was used in studies that assessed more
than one psychosocial outcome. A moderator analysis was
conducted to test whether using one ES from a combina-
tion of multiple psychosocial outcomes vs. a single outcome
impacted the mean ES.

Both within- and between-subjects results indicated that
intervention delivery format, publication status, study qual-
ity, and number of intervention components (p >.05) were
not significant moderators. Moreover, none of the explora-
tory variables were significant moderators, including country
of data collection, use of telehealth techniques, and using a
composite vs. a single outcome indicator (p >.05). However,
the moderating effect of telehealth in the within-subjects

analysis was at a trending level (p =.09). Studies that did
not use telehealth were more effective (Hedges’ g=.51,
SE=.14,95% CI .24, .78) than studies that used some form
of telehealth (Hedges” g=.25, SE=.05, 95% CI .15, .36).

Continuous Moderators

Meta-regressions using simple regression and a random-
effects model were used to examine the relationship between
the continuous variables and the study ESs. Variables exam-
ined included age of the offspring, a diagnosis of Asperger
syndrome, education level, intervention duration, and num-
ber of sessions. Given the small number of studies, only
single covariate analyses were conducted because there was
insufficient power to conduct analyses with multiple covari-
ates (Borenstein et al. 2009).

None of the aforementioned variables were significant
continuous moderators in either the within- or between-
subjects analyses. That is, the average age of the child with
ASD, the percentage of the sample with Asperger syndrome,
caregiver education level, intervention duration, and num-
ber of sessions failed to explain heterogeneity in the mean
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ES. Although dose as measured by treatment length was not
significant, another possible indicator of intervention inten-
sity suggested in previous studies is total intervention hours
(Northouse et al. 2010). Accordingly, we also examined
the potential moderation effect of total intervention hours
on outcomes and found that increased intervention hours
were related to larger mean ES (B=.0003, SE=.00, 95% CI
.0001, .001) in the within-subjects meta-analysis.

Type of Dependent Measures

Due to statistical dependence, neither meta-regression nor
categorical analysis was suitable to examine the statistical
significance of dependent measure type as a moderator. As
an alternative, ESs using different types of psychosocial out-
comes were calculated separately and compared.

For the within-subjects data, the largest ESs were
found for decreased perceived stress/distress (k=13,
Hedges’ g=.56, SE=.09, 95% CI .39, .74) and parenting
stress (k= 18, Hedges’ g=.55, SE=.17, 95% CI .22, .87)
and improved general well-being (k=8, Hedges’ g=.54,
SE=.11, 95% CI .32, .76). Smaller ESs were found for
decreasing caregiver depressive symptoms (k= 14, Hedges’
g=.34, SE=.08, 95% CI .19, .49), improving positive and
negative affect (Hedges’ g=.29, SE=.07,95% CI .15, .42),
and decreasing anxiety (k=7, Hedges’ g=.25, SE=.10, 95%
CI .05, .45). Effect sizes for quality of life and life satisfac-
tion were not significant (k= 10, Hedges’ g=.22, SE=.14,
95% CI — .04, .49). Additionally, few studies measured car-
egiver burden (k=15), family adaptation (k=3), and marital
adjustment (k=3), and all elicited small nonsignificant ESs.

For the between-subjects data, the largest ESs were
for improved general well-being (k=6, Hedges’ g=.65,
SE=.26,95% CI .14, 1.15) and decreased parenting stress
(k=6, Hedges’ g=.49, SE=.22, 95% CI .05, .93), anxiety
level (k=5, Hedges’ g=.42, SE=.12,95% CI .18, .66), and
depressive symptoms (k=9, Hedges’ g=.32, SE=.12,95%
CI .09, .55). The ESs for general subjective stress/distress
(k=7, Hedges’ g=.24, SE=.17, 95% CI —.08, .57) and
quality of life were not significant (k=7, Hedges’ g=.01,
SE=.24,95% CI — .46, .47). Few studies measured caregiver
burden (k=3), positive and negative affect (k=3), and fam-
ily (k=2) and marital adjustment (k= 1), and none of the
results reached significance.

Discussion

This study was the first meta-analysis examining the effec-
tiveness of interventions exclusively focused on caregivers
of individuals with ASD. A total of 41 studies using both
within- and between-subjects group designs, and including
1771 participants were identified. The comprehensiveness

@ Springer

of our sampling is supported by the fact that the number of
studies included is more than double the number reported
in any prior meta-analysis or narrative review. Below we
discuss our findings with respect to the three main research
questions: (1) were interventions effective in improv-
ing overall psychosocial outcomes in caregivers of those
with ASD?; (2) did effectiveness differ across intervention
approaches?; (3) what were the potential moderators of
effectiveness?

The Overall Caregiver-Focused Interventions
Effectiveness

Overall, interventions were effective in improving caregiv-
ers’ psychosocial outcomes with a small, significant ES. This
finding is similar to results from three prior meta-analyses
in non-ASD caregiver samples. Singer et al. (2007) con-
ducted a meta-analysis on group interventions for parents
of children with DD and found a small ES, Maughan et al.
(2005) examined the impact of parenting programs on
parental psychosocial outcomes in the general population
and found improvement in a variety of psychosocial out-
comes (e.g., anxiety, depression, stress) with small ESs, and
Brodaty, Green, and Koschera (2003) examined intervention
effectiveness for dementia caregivers and found significant
benefits for caregivers (e.g., mood, burden, psychological
morbidity), with a small ES.

The ESs varied with study design. Consistent with previ-
ous studies of meta-analyses (Lipsey and Wilson 2001), the
within-subjects ESs (Hedges’ g=.44) were larger than the
between-subjects ESs (Hedges’ g =.28). Lipsey and Wilson
(2001) examined 45 meta-analyses and noted that on average
within-subjects designs yielded ESs 61% larger than those
using between-subjects designs and suggested that within-
subjects design studies could potentially inflate mean ESs.
Because within-subject studies lack a control group, they
are subject to more internal validity threats (e.g., matura-
tion effects, history effects) so that factors unrelated to the
intervention could inflate the apparent effectiveness (Higgins
and Green 2011) potentially biasing the results.

Effectiveness Across Intervention Approaches

A variety of intervention approaches were identified and
used across the studies: CBT, ACT, mindfulness-based
intervention, psychoeducational intervention, social support,
positive psychotherapy, written emotional disclosure, and
multicomponent interventions. Psychosocial outcome ES
depended on intervention approaches in the within-subjects
analyses. Although there were no differences across inter-
vention type in the between-subjects analyses, this may have
been due to the limited number of studies available. Moreo-
ver, because the within-subjects analyses included all of the
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identified studies, it represents a more comprehensive and
externally valid sample.

ACT/mindfulness-based interventions were effective and
exhibited a medium positive impact on caregiver overall psy-
chosocial outcome in the within-subjects meta-analysis. This
finding validates the results reported earlier by Cachia et al.
(2016) that mindfulness was effective for caregivers of those
with ASD and also is consistent with the findings of Pinquart
and Sorensen (2006) that cognitive treatments, including
mindfulness, have tended to produce greater effects sizes
in psychological adjustment than non-cognitive approaches
in interventions for dementia caregivers. The results also
are consistent with findings from the general psychotherapy
literature that mindfulness-based interventions are moder-
ately effective in improving anxiety and mood for people
diagnosed with psychological or physical disorders (e.g.,
cancer, anxiety, depression; Hofmann et al. 2010).

CBT was moderately effective in improving caregiver
overall psychosocial outcome in the within-subjects
meta-analysis. In fact, compared to the other intervention
approaches, CBT produced the largest effect size. This is
consistent with prior studies showing that CBT is effective
in improving psychosocial outcomes in parents of children
with DD (Hastings and Beck 2004; Singer et al. 2007). The
findings also are consistent with the general psychotherapy
literature that CBT is effective in reducing depression, anxi-
ety, and stress in the general population (e.g., Richardson
and Rothstein 2008).

Multicomponent interventions also were moderately
effective in improving caregiver psychosocial outcomes in
the within-subjects meta-analysis. This result is consistent
with the findings of Hastings and Beck (2004)that multicom-
ponent interventions are effective in improving psychologi-
cal well-being in parents of children with ID and in reducing
stress in parents of children with DD (Singer et al. 2007).

Finally, positive psychotherapy/written emotional disclo-
sure also had a small effect in improving caregiver outcomes
in the within-subject analyses. However, the ES was the
smallest of the significant interventions. The results indicate
that focusing on positive aspects in life or sharing thoughts
and feelings about a stressful event in a safe environment
may have a small positive impact on psychological well-
being although the limited number of studies and inconsist-
ency in the results temper our confidence in these findings.

The results for psychoeducation and social support were
nonsignificant for the within-subjects analyses. However, the
number of studies was limited and should be interpreted with
caution. Previous meta-analyses have reported small effects
for psychoeducation in reducing stress, depression, and anxi-
ety in the general population (Donker et al. 2009; Van Daele
et al. 2012) and in caregivers of people with dementia (Pin-
quart and Sorensen 2006).

In summary, four of the six intervention approaches dem-
onstrated some evidence of effectiveness. ACT, mindfulness-
based interventions, and CBT were moderately effective in
improving caregiver psychosocial outcomes in pre-post
comparisons. Although multicomponent, psychosocial and
positive psychotherapy/written emotional disclosure inter-
ventions had modest support, these findings are tempered
by small samples and small effects in the within-subjects
results. Social support and psychoeducational interventions,
however, were not effective in improving caregiver psycho-
social outcomes. However, as already mentioned, due to the
small number of studies in some of the intervention catego-
ries, these results should be taken with caution. Moreover,
it should again be emphasized that these results refer to the
within-subjects analyses. These modest effect sizes are likely
to be even smaller when examined using a between-subjects
design.

Moderators of Intervention Effectiveness

Group level sample characteristics related to child and car-
egiver had little impact on the outcomes of interventions.
The lack of moderation effects for study sample composi-
tion is in part explicable because studies exhibited a range
restriction in mean values on many of these variables.
Also, because only about a third of the studies reported the
detailed ASD diagnostic categories based on DSM-IV crite-
ria (American Psychiatric Association 2000), and even fewer
studies reported the presence of comorbid ID and problem
behaviors in the offspring, there was limited ability to exam-
ine the potential moderating effects of these child character-
istics on effectiveness.

Apart from the moderating impact of intervention type
noted earlier, other intervention characteristics (i.e., group
vs. individual delivery format, multi- vs. single-component,
intervention duration, number of sessions) had little impact
on the outcomes. Specifically, although group interven-
tions were more effective than individual interventions in
the within-subjects meta-analysis, the difference was not
significant. Prior findings concerning delivery format have
been inconsistent. For example, group interventions were
less effective in improving burden and well-being than
individual interventions in caregivers of older adults and
dementia caregivers (Sorensen et al. 2002), whereas inter-
ventions delivered in group format were more effective in
cancer caregivers (Northouse et al. 2010). Moreover, the
moderation analysis was complicated by the fact that format
was confounded with type of interventions (i.e., all the ACT/
mindfulness-based studies and the majority of the CBT and
multicomponent studies were conducted in groups, whereas
all the positive psychotherapy/written emotional disclosure
studies were in individual format).
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In contrast to predictions that higher intervention inten-
sity should have a positive impact on caregiver outcomes
(Sorensen et al. 2002), neither total intervention duration
nor the number of intervention sessions moderated the
effectiveness of interventions. However, in a supplemen-
tal analysis, effectiveness was found to be related to total
number of intervention hours. That is, similar to findings
from Northouse et al. (2010), total intervention hours (i.e.,
in person, online, through phone) predicted higher mean ES
in the within-subjects meta-analysis. However, the moderat-
ing effect was small and explained only 7% of the variance
in the model. Because total hours combines the impact of
intervention duration and frequency, it may be a more sen-
sitive measure of intervention intensity. Other factors like
attendance, homework practice, and compliance could also
impact intervention outcomes (Khoury et al. 2013).

ESs differed based on the outcome measure used, sug-
gesting that some measures were more sensitive to the
effect of caregiver-focused interventions. Specifically, inter-
ventions were most effective in reducing parenting stress,
depression, and anxiety and improving general well-being
in both within- and between-subjects meta-analyses. In
contrast, both caregiver burden and quality of life produced
nonsignificant small ESs, suggesting that caregiver burden
and quality of life are less sensitive to the effect of interven-
tions, which is similar to the findings in Knight et al. (1993).
However, these conclusions should be tempered with caution
because of the small number of studies utilizing some of the
outcome measures. Ideally, future studies should compare
the sensitivities of the outcome measures within the same
studies.

Limitations of the Reviewed Studies

The reviewed studies suffered from several limitations. First,
the majority of the studies included small sample sizes.
Although small samples have less impact on the results
of meta-analyses, small sample sizes threaten internal and
external validity of the findings in individual studies. Sec-
ond, very few studies used randomized controlled trials,
with over half of the between-subjects design studies using
quasi-experimental designs, which limited the quality and
reliability of the results. However, when explicitly examined,
the use of an RCT design was not a significant moderator of
effectiveness. Third, the majority of the studies used con-
venience sampling allowing participants to self-refer to the
study, which may introduce selection bias to the results. It is
possible that caregivers who volunteer differ from the gen-
eral population of caregivers in important ways that could
limit generalizability, e.g., experiencing either greater or
fewer negative psychosocial outcomes, have children with
either more or less severe problem behaviors. For example,
the proportion of participants with a college degree was
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roughly twice the proportion in the general population (Ryan
and Bauman 2016), marking the sample as particularly
well educated. Moreover, because many studies provided
insufficient information on offspring’s characteristics (e.g.,
comorbidities, problem behaviors), there was limited ability
to evaluate external validity of the individuals with ASD.
Fourth, as mentioned earlier, over half of the studies were
categorized as of weak quality. Many studies did not provide
important information needed to evaluate study quality, such
as allocation concealment and dropout rates, contributing to
the high percentage of studies rated as having weak quality.
Lastly, few studies reported long term follow-up, reducing
the ability to examine the long term or maintenance effect
of the interventions.

Limitations of the Current Meta-analysis

Although this is the first study to systematically review
interventions that specifically target psychosocial out-
comes of caregivers of individuals with ASD using meta-
analytic methods, there were several limitations. First, there
are inherent problems when using meta-analysis to com-
pare intervention effectiveness, as proposed by the second
research question, because caregivers in each study may
nonrandomly select to participate in a particular type of
intervention (Dura and Kiecolt-Glaser 1990; Robinson et al.
2005), confounding preference with intervention type.

Second, because some of the moderators (e.g., outcome
variables) were used in very few studies (e.g., caregiver
burden, family adjustment), it was not possible to reliably
examine intervention impact on these outcomes. In addi-
tion, the power to detect significance in any of the moderator
analyses was likely to be low (Borenstein et al. 2009) due to
the small number of studies, which may have contributed to
some of the nonsignificant findings (e.g., treatment intensity,
delivery format).

A couple of strengths of the current meta-analysis are
worth noting. The first strength is its generalizability across
countries. The review included a diverse group of partici-
pants from the US and other countries around the world,
which supports the effectiveness of caregiver-focused inter-
ventions regardless of country of origin. Second, efforts to
include unpublished studies to minimize the “file drawer”
problems were largely successful. There was no evidence
of publication bias and 37% of the studies reviewed were
dissertations.

Implications and Future Research Directions

This is a developing research area compared to caregiver
interventions in other populations (e.g., dementia, cancer).
More studies examining interventions that target psycho-
social outcomes in ASD caregivers are needed, especially
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studies with a rigorous study design (i.e., RCT), larger
sample sizes, and long-term follow-ups. Moreover, the
effectiveness of these studies was quite modest, suggest-
ing that critical features impacting caregiver outcomes
are not being addressed. For example, it is possible that
interventions that focus on improving outcomes both for
the child and the caregiver may have greater impact for the
caregiver than interventions that focus solely on the car-
egiver (such as those investigated here) or focus solely on
the child (assuming they also impact caregiver outcomes).

Future research should be more comprehensive in
reporting details about sample characteristics (both the
caregivers’ and the offspring’s) and intervention descrip-
tions. For example, offspring characteristics, such as
comorbid intellectual disability or problem behaviors,
could affect severity of caregiver stress or ability to par-
ticipate in the intervention and thus would be interesting
and meaningful to explore.

Also, there was a restricted range of offspring’s age in
the current meta-analysis, thus the effectiveness of inter-
ventions in different age groups is not clear. Studies of
interventions that target ASD caregivers across the lifes-
pan are needed. Caregiver stress tends to wax and wane,
and parental psychosocial outcomes may change coincid-
ing with the offspring’s key transition periods, e.g., receiv-
ing an ASD diagnosis, transitioning into adulthood (Stuart
and McGrew 2009; Yu et al. 2018). Research is needed to
examine whether caregiver-focused interventions are effec-
tive in improving psychosocial outcomes during or after the
key transition periods, and whether incorporating strategies
specific to the transition periods will have positive impacts
on caregivers.

A key future challenge for researchers is to identify
the moderators of intervention effectiveness. In addition,
although not the focus of this meta-analysis, caregiver char-
acteristics such as coping strategies, appraisal styles, and
parental self-efficacy may act as moderators. For example,
avoidance coping and negative appraisal styles have been
identified as being particularly problematic in increasing car-
egiver stress and burden (Stuart and McGrew 2009; McGrew
and Keyes 2014; Yu et al. 2018). Interventions that focus
more closely on modifying these known risk factors may
lead to greater improvement in caregivers’ psychosocial
outcomes.

Methodological quality was low across a variety of qual-
ity measures. Future studies should include fidelity assess-
ment even when the intervention is well developed, manual-
ized, and implemented by experienced facilitators. Ensuring
model adherence in intervention studies is important because
it will allow better communication among researchers (Bond
et al. 2000), and monitoring intervention delivery for fac-
tors like consistency, content, and quality can limit validity
threats.

Conclusion

This meta-analysis provides evidence for the effectiveness of
interventions specifically targeting psychosocial outcomes in
caregivers of individuals with ASD. The caregiver-focused
interventions on average exhibited small but positive effects
in improving overall psychosocial outcomes in caregivers.
Specifically, they were successful in alleviating parenting
stress, depression, and anxiety and increasing general well-
being. CBT and Mindfulness/ACT approaches appear to
be more effective than others. As a developing field, more
research is needed to examine interventions to improve car-
egiver outcomes in this population and potential variables
that contribute to the effectiveness.
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