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Abstract: This meta-analysis (M-A) evaluated the effectiveness of parenting interventions on
parental functioning in parents of children with autism spectrum disorder (ASD). Electronic searches
of Pub Med, Psyc INFO, and Web of Knowledge databases identified controlled and pre to post trials
evaluating the effectiveness of parenting interventions on parental functioning, Eleven studies that met
the inclusion criteria were included in this M-A. A random effect M-A estimated pooled standard mean
difference (SMD) for parenting interventions on measures of stress, sense of competence, parenting
practices, depression and anxiety. Analyses revealed medium but significant effects of interventions on
parents’ stress pre-post intervention. This effect remained medium and significant when controlled
studies were analysed and also following sensitivity analyses removing non-randomised trials.
Moreover, the analyses showed a large and significant effect of interventions on parental sense of
competence pre-post intervention. The effect decreased to medium and significant for sense of
competence when controlled studies were analysed and remained medium and significant after
sensitivity analyses removing non-randomised trials.
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1. Introduction

According to international guidelines, training should be provided for children with autism
spectrum disorder (ASD) to help them meet their social, educational, and emotional demands [1]. There
are many available interventions for children with ASD that cover the entire range of behavioural and
developmental difficulties associated with the disorder [2]. The efficacy of these interventions in
enhancing the skills of children with ASD and improving their deficiencies has been demonstrated in
previous meta-analyses [3, 4]. A meta-analysis by Flippin, Reszka [5] which explored the
effectiveness of the Picture Exchange Communication System (PECS) demonstrated the positive
impact of PECS intervention on the communication skills of children with ASD. However international
guidelines also recommend the provision of training and support for parents of children with ASD to
specifically enhance parental functioning, well-being and to provide skills to help the parents manage
their children with ASD [1]. These parent-mediated interventions focusing on enhancing the children’s
skills are widely available, and their efficacy has been well documented in the literature with many
studies showing their effectiveness [6]. A systematic review by McConachie and Diggle [7] of studies
evaluating the effectiveness of parent implemented interventions for children with ASD and their
parents found a significant effect of such interventions on maternal depression. However, the review
included studies in which the main aim of the interventions was to train parents as therapists to deliver
skills” based interventions (e.g., ABA techniques or TEACCH) to their children with ASD.

Fewer interventions are available to parents that include elements focusing on enhancing their
well-being and parental functioning, as the majority of interventions focus primarily on the children’s
gain and not parental outcomes [8]. A meta-analysis by Singer, Ethridge [9] of parenting interventions
that combined both psychoeducational components and behaviour problems management techniques
found these interventions to be effective in enhancing parental well-being in parents of children with
developmental disabilities. However, this meta-analysis included parents of children with a wider range
of disabilities including children with ASD, intellectual disabilities, and other genetic-based disorders.
Therefore, it was not possible to conclude that these gains were specific to parents of children with
ASD.
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To date, there has been no meta-analysis, to the researchers’ knowledge, that has evaluated the
effectiveness of parenting interventions on parental functioning specifically in case of parents of
children with ASD. Therefore, the main aim of this meta-analysis was to quantitatively evaluate the
effectiveness of parenting interventions on parental functioning.

2. Methods
The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) by
Moher, Liberati [10] guided the planning, conduction, and report of this meta-analysis.

2.1 Study Eligibility

The study eligibility criteria have been reported in accordance with the PICOS principles for
reporting systematic reviews and meta-analyses [11]; Population, Intervention, Comparison, Outcomes
and Study designs.

2.1.1 Population. The population of interest was parents of children aged between 18 months
and 12 years of age (infancy to primary school age), with a confirmed diagnosis of ASD. Studies
including parents of children with ASD with unusual or unique co-morbidities (e.g., children with ASD
who were blind) were not included.

2.1.2 Intervention. Interventions of interest were any parental intervention that gave parents
strategies to enhance their parental functioning, whether these strategies targeted elements in the
parents themselves (e.g., stress reduction techniques) or in the parents’ relationship with their children
(e.g., behavioural management techniques). Studies that explored the effect of medical or
pharmaceutical interventions on parents of children with ASD were not included.

2.1.3 Comparison group. Comparison groups of interest in the controlled studies were those
in which parents did not receive anything except the usual care and services that other parents in the
intervention groups were offered.

2.1.4 Outcomes. All outcomes related to parental functioning were considered of interest.
These included parental well-being (e.g., stress and depression), parental sense of competence (e.g.,
efficacy and satisfaction), and parenting practices (e.g., adaptability and laxness). Parenting practices
were found in previous studies to be related to parental well-being and child behaviour problems [12,
13]. Studies of parental interventions that only reported child outcomes were not included.

2.1.5 Study designs. Studies of interest were classified into two categories: controlled studies
and pre to post studies. Studies were considered to be controlled if they were either randomised
controlled or a controlled non-randomised trials. A randomised controlled trial (RCT) is where
participants were randomly allocated to either an active treatment group or a controlled non-treatment
group, while in a controlled trial, there is no random allocation of participants to the intervention group.
A study was classified as pre to post if it contained only a treatment group assessed before and after
treatment or if it compared multiple treatment groups without a control group for any of the treatments.

Only studies published in peer-reviewed journals and in English were included.

2.2 Search Methods

The following databases were searched: Pub Med, Psyc INFO, and Web of Knowledge from
1994 (publication of DSM IV where autism was lastly defined before the emergence of DSM 5 in
2013) until 1*" August 2016. Search terms included: "Autism" , “ASD” , “Autism Spectrum Disorder” ,
“Autistic disorder” , “training” , “intervention*” , “programme*” , “parent*” | “maternal” , “function*”
, “well-being” , “stress” , “depression” , “anxiety” , “sense of competence” , “efficacy” , “confidence” ,
“satisfaction” , “adaptability” , “cohesion”.

2.3 Data Extraction and Study Quality

The researchers independently extracted the data, and variations in data extraction were
resolved through discussion. Inter-rater agreement on the coding of the variables of interest was 90.9 %
and disagreements between the coders were resolved by referring back to the original study.

The methodological quality of the studies was assessed based on the Mixed Methods
Appraisal Tool (MMAT), which is a reliable and valid tool designed for appraising the quality of
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studies in reviews including mixed methods studies [14, 15]. The MMAT has criteria for appraising
RCTs, non-randomised studies (NRS), observational studies, and qualitative studies and, therefore, was
believed to be the best tool to appraise the quality of the included RCTs and NRS in this meta-analysis.

Risk of bias in the included RCTs was assessed using the criteria specified by the Cochrane
Collaboration for assessing risk of bias in RCTs [16]. On the other hand, risk of bias in the included
NRS was assessed using the criteria specified by the Cochrane Collaboration tool (ACROBAT) for
assessing risk of bias in NRS [17].
2.4 Process for Meta-Analysis

Outcomes were analysed in two sub-groups: 1) pre-post intervention in all the included
studies; 2) intervention vs. inactive control in controlled studies only. For controlled studies, a
sensitivity analysis was conducted which removed the non-randomised studies. If a controlled trial
contained more than one active intervention arm then the data from the arm in which parents were more
actively involved in an intervention was inputted into analysis. Analyses were run for an outcome as
long it had been measured by an appropriate measuring scale, in at least three included studies. Post
and pre intervention means and standard deviations (SDs) data from relevant outcome measures were
extracted for pre to post studies, and post and pre intervention means and SDs for both intervention and
control arms in controlled studies, were all inputted into the RevMan software where effect sizes were
calculated [18]. Random Effects Models (RAM) as recommended by Field and Gillett [19] with 95%
confidence intervals (CI) were applied throughout the analysis. The I statistic was calculated to
explore heterogeneity and is expressed as a percentage indicating its degree; 25% indicates low
heterogeneity, 50% suggests moderate and 75% is a threshold marker for high heterogeneity [20]. The
QO statistic was also calculated and provided the statistical significance of heterogeneity. RevMan was
used to calculate effect sizes in pre-post studies and to enable the calculation of confidence intervals
(Cls), and calculations were checked using an online Hedges’g calculaton. Due to the small number of
studies included in this analysis, it was not possible to investigate the effects of publication bias using
funnel plots. It has been suggested that analyses need to include substantially more than 10 studies to
begin interpreting publication bias [17, 21].

3. Results
The initial search yielded a total of 338 studies (Error! Reference source not
found.). Eleven studies were included in this review after filtering according to the inclusion criteria.
The studies included eight controlled studies (six RCTs and two controlled non-randomised studies)
and three pre to post studies, published between 2002 [22] and 2015 [23]. Studies were conducted in
four different countries; five in Australia [24-28]; three in the USA [23, 29, 30]; two in the UK [22,
31]; and one in Iran [32].
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Figure 1. Flowchart of studies for meta-analysis

3.1 Participants

Sample sizes ranged between 11 [30] and 105 [27], with a total of 576 participants. The mean age of
participants’ children with ASD ranged from mean=22.5 months (SD=13.4) [22] to mean=8.3 years [25]. Most
studies included both parents even though the majority of participants were mothers, except [23] which included
only mothers.

3.2 Intervention

Some interventions included psychoeducation [25, 27, 30, 32, 33]; others helped parents by enhancing
their understanding of ASD and communications skills with their children [22, 24, 34, 35]; and some provided
behavioural strategies and training of The Stepping Stones Triple P (SSTP) [26, 28]. Only few interventions
were held at the participants’ homes [22, 24, 29], while the majority were held at universities or in community
settings. The length of interventions ranged from six [25] to 12 weeks [22] with the duration of interventions
lasting from 15 [26] to 120 minutes [24, 30, 31].

3.3 Outcome Measures

Stress was measured using Parenting Stress Index-Short Form (PSI-SF) by Abidin [36]; PSI by Abidin
[36]; the Parenting Stress Thermometer by Epstein, Baldwin [37]; and the Depression, Anxiety, and Stress
Scale-21 (DASS-21) by Lovibond and Lovibond [38]. Depression and anxiety were measured using the General
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Health Questionnaire (GHQ) by Goldberg and Williams [39]; and by using DASS-21 in [26]. Sense of
competence was measured using [40] Parenting Sense of Competence Scale in [24, 28]; Parent Self-Efficacy
Questionnaire by [41] in [31]; the Parenting Tasks Checklist by Sanders and Woolley [42] in [26]; the
Confidence degree questions for families (CDQ) by Okuno, Nagai [43] in [30]; and the using Parental self-
efficacy in the management of Asperger Syndrome questionnaire created by the authors of the article for the
purpose of the study [25]. Parenting practices were measured using The Parenting Scale by Arnold, O'Leary
[44] in [26, 28]; and the Family Adaptability and Cohesion Evaluation Scales II (FACES II) by Olson [45] in
[29]. In Tellegen and Sanders [26] where stress was measured using two scales in the same study, DASS-21
score was included in this analysis as the measure has good psychometric properties and is widely used in the
literature to measure stress.

3.4 Effect of Intervention

3.4.1 Stress. Eight studies (five controlled and three pre-post studies) were analysed based on a pre-
post effect of intervention . The analysis revealed a medium and significant effect of parenting interventions on
parents’ reports of stress (SMD= -0.60, 95% CI=[ -0.92- -0.28], z = 3.67, p< 0.001) (Figure ). However, a
significant amount of heterogeneity amongst the studies was also found (X* [7] = 16.42, p= 0.02, I* = 57%).
Five controlled studies were analysed based on a controlled effect of intervention including 216 participants.
The analysis revealed a medium and significant effect of parenting interventions on parent report of stress
(SMD=-0.79, 95% CI=[ -1.18- -0.40], z = 3.95, p< 0.001) (Figure ). No significant amount of heterogeneity
was found amongst the studies (X* [4] = 7.32, p= 0.12, I = 45%). A sensitivity analysis that excluded controlled
but non-randomised studies revealed a reduced yet still medium and significant effect of parenting interventions
on parent report of stress SMD= -0.67, 95% CI=[ -0.97- -0.37], z = 4.34, p< 0.001). Removal of studies
involving non-randomised interventions reduced heterogeneity (X [3] = 2.79, p= 0.43, I* = 0%) (Figure ).

Post Pre Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI
Bendixen 2011 86.8 172094 38 9345 219102 38 156% -0.33[-0.79,0.12)
Chiang 2014 144935 21703 18 14878 227764 18 116% -0.17 [-0.82, 0.49)
Drew 2002 104.3 20 10 1138 2.7 10 82% -0.44 [-1.33,0.45)
Ginn 2015 91 1466 15 99.07 1791 15 10.4% -0.48[-1.21,0.29)
Keen 2010 137.3605 206521 33 1435581 189379 33 149% -0.31 [-0.79,0.19)
Samadi 2012 86.05 1265 19  1M17.31 1787 19 95% -1.98[2.77,-1.19]
Tellegen 2014 8.55 578 35 12.85 722 35 150% -0.65[1.13,-0.17]
Tonge 2006 1.86 094 35 2.51 082 35 149% -0.73[1.21,-0.24]
Total (95% Cl) 203 203 100.0% -0.60 [-0.92, -0.28]

Heterogeneity: Tau®=0.12; Chi*=16.42, df=7 (P=0.02), F=57%
Testfor overall effect: Z= 3.67 (P = 0.0002)

Figure 2. Estimate of the size of pre-post intervention change in stress

Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Drew 2002 A5 M7 120210 86 12 153% 044125037 —T
Ginn 2015 B07 1791 15 2151823 15 177%  -0.321.04,040] — T
Samadi 2012 078 1787 19 156 2041 18 17.0%  -1.54(-2.29,-0.80) —
Tellegen 2014 430722028 02 748 26 24.0%  -080[1.15,-0.06) -
Tonge 2006 066 082 35 018 087 35 269%  -098(1.48,-0.49 -
Total (95% Cl) 10 106 100.0%  -0.79[1.18,-040] ¢

| | |
I | |

4 20 2 4
Favours intervention Favours [control]

Heterogeneity. Tau®= 0.09; Chi*=7.32, df= 4 (P= 0.12); = 45%
Testfor overall effect 2= 3.95 (F < 0.0001)

Figure 3. Forest plot showing estimate of the size of controlled intervention change in stress
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Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Drew 2002 B8 N7 120021 88 12 139%  -0.44[1.25037) T
Ginn 2015 807 1781 15 215 1823 15 177%  -0.32[1.04,040) T
Samadi 2012 178 1787 19 156 2041 18 00%  -1.542.29,-0.80)
Tellegen 2014 43 722 029 02 748 26 M3% 0 -0.60[1.15,-0.08) —
Tonge 2006 066 082 35 018 087 35 37A%  -0.98[1.468,-049) —+
Total (95% Cl) 9N 88 100.0%  -0.67[0.97,-0.37 ¢
Heterogeneity: Tau?= 0.00; Chi*=2.79, df= 3 (P = 0.43); F= 0% l ;

4 0 2 4

Testfor overall efiect 2= 4.34 (P < 0.0001) Favours intervention  Favours [control]

Figure 4. Forest plot showing estimate of the size of change in stress in randomised interventions only

3.4.2 Sense of competence. Six studies (four controlled and two pre-post studies) were analysed based
on a pre-post effect of intervention including 162 participants. The analysis revealed a large and significant
effect of parenting interventions on parent sense of competence (SMD= 0.83, 95% CI =[0.50 — 1.16], z = 4.88,
p<0.001) (Figure ). No significant amount of heterogeneity was found amongst the studies (X* [7] = 10.04, p=
0.07, I = 50%). Four controlled studies were analysed based on a controlled effect of intervention on sense of
competence including 218 participants. The analysis revealed a medium and significant effect of parenting
interventions on sense of competence (SMD= -0.54, 95% CI=[ -0.85 - -0.23], z=3.42, p< 0.001) (Figure ). No
significant amount of heterogeneity was found amongst the studies (X* [3] = 3.82, p=0.28, I’ = 21%). A
sensitivity analysis that excluded controlled but non-randomised studies revealed a reduction in the effect size
from medium to small yet still significant (SMD= -0.48, 95% CI =[-0.88 -0.08], z = 2.36, p=0.02) (Figure ).
Removal of studies involving non-randomised interventions slightly reduced heterogeneity but not to a
significant level (X* [2] = 3.25, p= 0.20, I* = 38%)).

Post Pre Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI
Chiang 2014 7189  9M 9 66.56 922 9  91% 0.56 [-0.39, 1.50]
Graham 2015 338 097 23 2.94 106 23 166% 0.43[0.16,1.01)
Keen 2010 330419 48466 34 293935 47059 34 195% 0.76[0.26, 1.25]
Sofronoff 2002 325 0y 32 279 08 32 192% (.56 [0.06, 1.06]
Tellegen 2014 88.83 67716 35 7694 152878 35 19.3% 0.99[0.50, 1.49]

Whittingham 2009 3941 5933 29 2929 65897 29 16.3% 1.59(1.00,2.19]

Total (95% CI) 162 162 100.0% 0.83[0.50,1.16]
Heterogeneity: Tau*=0.08; Chi*=10.04, df=5(P=0.07); F=50%
Testfor overall effect: Z=4.88 (P < 0.00001)

Figure 5. Estimate of the size of pre-post intervention change in sense of competence
Experimental Control Std. Mean Difference Std. Mean Difference

Studyor Subgroup  Mean  SD Total Mean  SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Graham 2015 044 0106 23 <00 079 20 M5%  -0.354086,0.29) -
Softonoff 2002 046008 32 021 089 20 231%  -074(1.31,-0.16) -+
Tellegen 2014 1062 1454 35 26 1588 29 276%  -085[1.37-034) -
—

¢

-

Whitingham 2009~ 019 557 29 147 628 30 20.9%  -0.21(0.72030)

Total (95% Cl) 119 99 100.0%  -0.54[-0.85,-0.23]
Heterogeneity Tau?= 0.02; Chi*=3.82, df= 3 (P= 0.28): F=21%
Testfor overall effect 2= 3.42 (P = 0.0006)

42 0 1
Favours intevention Favours [control]

Figure 6. Forest plot showing estimate of the size of controlled intervention change in sense of competence
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Graham 2015 044 106 23 01 079 20 200%  -0.35(0.96,025) —
Sofronoff 2002 04609 32 021 088 20 00%  -0.74[1.31,-0.16)
Tellegen 2014 1062 1454 35 26 1588 20 364% 085137034 -+
Whitingham 2008~ 019 557 29 147 628 30 357%  -0.21(0.72,030) —&
Total (95% CI) 87 79 100.0%  -0.48[-0.88,-0.08] ¢
Heterogeneity. Tau?= 0.05; Chi*= 3.25, df=2 (P = 0.20); F= 38% 5 l

4 2 0 1
F

Testforoveral effect. 2= 2.36 (P = 0.02) avours intenvention Favours [control

Figure 7. Forest plot showing estimate of the size of change in sense of competence in randomised
interventions only

3.4.3 Parenting practices. Three studies (two controlled and one pre-post study) were analysed based
on a pre-post effect of intervention including 102 participants. The analysis revealed a medium and significant
effect of parenting interventions on parenting practices (SMD= -0.55, 95% CI = [-1.09 — -0.01], z = 2.00,
p=0.05) (Figure ). However, a significant amount of heterogeneity was found amongst the studies (X* [2] =
7.19, p=0.03, I = 72%). No analysis was performed for parenting practices on controlled studies as only two
studies were available.

Post Pre Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI
Bendixen 2011 4831 52346 38 485 55115 38 349% -0.03[-0.48,0.41]
Tellegen 2014 235 076 3 307 084 35 334% -0.83[1.32,-0.34)
Whittingham 2009 241 062 29 301 082 29 316% -0.81[-1.35,-0.28]

Total (95% Cl) 102 102 100.0%  -0.55[-1.09,-0.01]
Heterogeneity: Tau*=0.16; Chi*=7.19, df= 2 (P=0.03); F=72%
Testfor overall effect: 2= 2.00 (P = 0.05)

Figure 8. Estimate of the size of pre-post intervention change in parenting practices

3.4.4 Depression. Three studies (controlled) were analysed based on a pre-post effect of intervention
including 89 participants. The analysis revealed a small but significant effect of parenting interventions on
depression (SMD= -0.38, 95% CI =[ -0.68 —-0.08], z=2.51, p=0.01) (Figure ). No significant amount of
heterogeneity was found amongst the studies (X* [2] = 1.52, p= 0.47, I* = 0%). Three controlled studies were
analysed based on a controlled effect of intervention on sense of competence including 162 participants. The
analysis revealed a small yet significant effect of parenting interventions on depression (SMD= -0.34, 95% CI=[
-0.65 - -0.03], z=2.16, p=0.03) (Figure ). No significant amount of heterogeneity was found amongst the
studies (X* [2] = 1.85, p= 0.40, I’ = 0%). A sensitivity analysis that excluded a controlled but non-randomised
study revealed a reduction in the effect size that is still small but not significant (SMD= -0.23, 95% CI = [-0.58 -
0.12], z=1.29, p=0.20) (Figure 1). Heterogeneity remained non-significant (X [1] = 0.08, p=0.20, I = 0%).
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Post Pre Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl
Samadi 2012 1.2 127 19 252 277 19 208% -0.60 [-1.25, 0.06]
Tellegen 2014 462 678 35 671 787 35 40.2% -0.16 [-0.63, 0.31]
Tonge 2006 131 276 35 32 456 35 390%  -050[-097,-0.02]
Total (95% Cl) 89 89 100.0%  -0.38[-0.68,-0.08]

Heterogeneity: Tau®=0.00; Chi*=1.52, df=2 (P=047); F=0%
Testfor overall effect Z=2.51 (P=0.01)

Figure 9. Estimate of the size of pre-post intervention change in depression

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Samadi 2012 A3 19 081 223 18 U0%  -074F1.41,-0.08] —
Tellegen 2014 09 787 20 009 611 26 345%  -017(0.70,036)
Tonge 2006 065 456 35 034 198 35 438%  -028(0.75,019)
Total (95% CI) 83 79 100.0%  -0.34[-0.65,-0.03] ¢
Heterogeneity: Tau= 0.00: Chi*=1.85, df= 2 (P = 0.40); P= 0% ?4 52 ! é i
Testor overalefiect 2= 216 (P= 0.03) Favours [experimental] Favours [control]

Figure 10. Forest plot showing estimate of the size of controlled intervention change in depression

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Samadi 2012 Q30277 19 061 223 18 00%  -074[(1.41,-0.08)
Tellegen 2014 08 787 29 009 511 26 441%  -0A7[070,0.36)
Tonge 2006 065 456 35 034 198 35 559%  -028[075,019
Total (95% Cl) 64 61 100.0%  -0.23[-0.58,012]
Heterageneity: Tau?= 0.00; Chi*= 0.08, df=1 (P = 0.77); F= 0% 44 42 ] % i
Testfor overall effect 2= 129 (P = 0.20) Favours [experimental] Favours [control]

Figure 1. Forest plot showing estimate of the size of change in depression in randomised interventions
only

3.4.5 Anxiety. Three studies (controlled) were analysed based on a pre-post effect of intervention
including 89 participants. The analysis revealed a medium but significant effect of parenting interventions on
anxiety (SMD=-0.76, 95% CI =[-1.17 —-0.35], z = 3.63, p< 0.001) (Figure 2). No significant amount of
heterogeneity amongst studies was found (X* [2] = 3.47, p= 0.18, I* = 42%). Three controlled studies were
analysed based on a controlled effect of intervention on anxiety including 162 participants. The analysis
revealed a medium yet significant effect of parenting interventions on anxiety (SMD=-0.73, 95% CI =[-1.33 - -
0.13], z=2.40, p=0.02) (Figure 3). However, a significant amount of heterogeneity was found amongst the
studies (X* [2] = 6.58, p= 0.04, I = 70%). A sensitivity analysis that excluded a controlled but non-randomised
study revealed a reduction in effect size that is still medium but not significant (SMD=-0.56, 95% CI =[-1.33 -
0.21], z=1.41, p=0.16) (Figure 4). Heterogeneity remained non-significant (X* [1] = 4.52, p=0.03, I* = 78%).
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Post Pre Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl
Samadi 2012 105 117 19 305 219 19 246% -1.12[-1.80,-0.43)
Tellegen 2014 269 292 35 457 579 35 385% -0.41 [-0.88, 0.07]
Tonge 2006 5.2 436 35 926 454 35 369% -0.90 [-1.40,-0.41]
Total (95% Cl) 89 89 100.0% -0.76 [-1.17,-0.35]

Heterogeneity: Tau®=0.06; Chi*=3.47 df=2 (P=0.18); F=42%
Test for overall effect: Z= 3.63 (P = 0.0003)

Figure 2. Estimate of the size of pre-post intervention change in anxiety

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Samadi 2012 2011919 061 223 18 288%  -1.16[1.86,-0.45) ——
Tellegen 2014 188 579 29 107 412 26 349%  -016[069,037)
Tonge 2006 406 454 35 047 354 35 362%  -095(1.44,-045 —+
Total (95% Cl) 83 79 100.0%  -0.73[1.33,-013] <>
Heterogeneity. Taw?= 0.19; Ch*= 6.58, df= 2 (P = 0.04); F= 70% 14 52 ; 5 i

Testforoveral efect 2= 240 (P= 002 Favours [experimental] Favours [control]

Figure 3. Forest plot showing estimate of the size of controlled intervention change in anxiety

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
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Figure 4. Forest plot showing estimate of the size of change in anxiety in randomised interventions only

3.5 Methodological Quality and Risk of bias

The quality of the included studies using the Mixed Methods Appraisal Tool (MMAT) revealed that
36.36% of the studies (4 studies) scored 100% [26-28, 32], 36.36% of the studies (4 studies) scored 75% [22,
29, 30, 46], 18.18 % of studies (2 studies) scored 50% [23, 31], and 10% of the studies (1 study) scored 25%
[25]. Overall the MMAT study quality tool indicated that the majority of the included studies were of high study
quality. See Error! Reference source not found. for more details on scoring. The overall risk of bias
for the included studies in this meta-analysis was felt to be unclear .The majority of RCTs displayed unclear risk
of bias (Figure 5), mostly due to the studies not reporting sufficient information to assess bias. The highest risk
of bias in RCTs was due to incomplete outcome data and reporting of attrition. Similar to RCTs, risk of bias for
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the majority of NRS were unclear with the highest risk of bias being due to selection of participants and lack of
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4. Discussion

Given the potential of parenting interventions to enhance parental functioning, this meta-analysis aimed
to establish the efficacy of parenting interventions for parents of children with ASD. Analyses revealed medium
but significant effects of interventions on parents’ stress pre-post intervention. This effect remained medium and
significant when controlled studies were analysed and also following sensitivity analyses removing non-
randomised trials. Moreover, the analyses showed a large and significant effect of interventions on parental
sense of competence pre-post intervention. The effect decreased to medium and significant for sense of
competence when controlled studies were analysed and remained medium and significant after sensitivity
analyses removing non-randomised trials.

The findings of this meta-analysis are in line with and extend the findings of a meta-analysis by
Barlow, Coren [47] which found a significant effect of parenting interventions on parental stress, depression,
and anxiety in parents of TDC. The findings in this analysis that stress was significantly reduced post
interventions in parents of children with ASD contradicts the results of Oono, Honey [48] who did not report a
significant reduction in parental stress following their intervention for parents of children with ASD. However,
this could be due to the fact that Oono, Honey [48] intervention was child—focused and not parent-focused
intervention and the involvement of parents was mainly to enhance children’s acquisition of skills. In addition,
Oono, Honey [48] analysis of parental stress included only two studies in which study selection bias may have
influenced the results. The finding that parents’ sense of competence was significantly enhanced post
intervention in our study concurs with Dunn, Cox [49] who found that parents’ sense of competence was
increased post intervention in parents of children with ASD. However in contrast, Estes, Vismara [50] did not
find an effect of their parenting intervention on parental sense of competence in parents of children with ASD.
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The challenges of trying to enhance child language competence and the slow rate of improvement may help to
explain why small intervention improvements in child language skills in Estes, Vismara [50] were not
accompanied by enhancements in parental sense of competence. McConachie and Diggle [7] found in their
systematic review that the quality of parental interactions was significantly increased post interventions in
parents of children with ASD; a finding that is in line with the results of Koegel, Bimbela [51] as well as this
study which found significant positive effects of interventions on parental practices in parents of children with
ASD. The small but significant effect of interventions on depression found in this analysis concurs with Singer
et al meta-analysis which also found small but significant effects of intervention on parental depression. This
finding was also found to agree with results of McConachie and Diggle [7] review and Bristol, Gallagher [52]
which found significant effect of interventions on parental depression in parents of children with ASD. This
study displayed a significant effect of interventions on anxiety, which was also found in Barlow, Powell [53]
who found a significant positive effect of parenting intervention on parents’ anxiety in parents of children with
disabilities including ASD. The lack of a significant effect on depression and anxiety after the removal of the
non-randomised study could be possibly attributed to study characteristics as only two RCTS were included in
that analysis, or it may be related to study design. However, the current analysis is not able to extrapolate
further. The small decrease in effect sizes in sense of competence, depression and anxiety between pre-post and
controlled analyses could be due to the fact that pre-post effect sizes may be inflated by events that controlled
studies are able to eliminate.

4.1 Limitations

The findings should be considered in light of some considerations. First, all outcomes are based on
responses from the most proximal informants (parents) where it was not possible to control for the efforts
involved in participation in the intervention and its impact on parental perceptions. [25-27, 31] included follow-
up assessment of outcomes and therefore due to insufficient data, only post-intervention outcomes were
analysed and it is unclear to what extent treatment effects were maintained. There were only few studies to
investigate in this analysis which highlights the lack of literature in the area. In addition, it was not possible to
examine different modes of delivery (e.g., group vs. individual training). It was also not possible to explore
implementation fidelity of the interventions, as insufficient information about fidelity was provided in case of
most studies. Finally, the inclusion of NRS increased the risk of bias in this meta-analysis, but the knowledge
gained provides a valuable insight into existing interventions and parental outcomes, which warrants their
inclusion. It was argued that evidence from observational studies as well as from RCTs would complement each
other specifically in well conducted observational studies, which is extremely important in a developing
research field with a large number of uncontrolled studies and relatively few RCTs [54, 55].

5. Conclusion

This meta-analysis has displayed that parenting interventions are somehow effective in enhancing parental
functioning in parents of children with ASD. It was evident from the significant changes in the effect sizes pre
to post interventions that these interventions are helpful in enhancing parental well-being and sense of
competence. Future research needs to explore trials with larger sample sizes and consider evaluating the
differing modes of delivering parenting interventions and how can they affect outcomes.
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