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Abstract
Objectives We report an investigation into processes of change in a randomized controlled trial of Stepping Stones Triple P
(SSTP) and acceptance and commitment therapy (ACT) for families of children with cerebral palsy (CP). In comparison with
the control group, the SSTP-only group showed improvements in child behavior problems and emotional symptoms and the
SSTP-plus-ACT group showed benefits in child behavior problems, child hyperactivity, dysfunctional parenting styles, child
functional performance in the mobility domain, child quality of life, and parental adjustment.
Methods Sixty-seven parents of children with CP were randomly allocated to one of three groups: waitlist control, SSTP-
only and SSTP-plus-ACT groups. We investigated three potential processes of change: parenting style, parental attitude to
child emotion, and parental psychological flexibility. We used bootstrapping to perform the mediation analysis.
Results Contrary to the existing literature, we find that neither dysfunctional parenting styles nor parental attitude to child
emotion were significant mediators of the intervention effect on child behavior and adjustment. Consistent with existing
literature, we find that psychological flexibility mediates the intervention effect on dysfunctional parenting styles (over-
reactivity confidence interval [CI]=−0.4750 to −0.115) and parental adjustment (depressive symptoms CI=−6.5641 to
−0.5922; stress CI=−6.0546 to −0.4195).
Conclusions Overall, our findings support the conclusion that ACT makes a unique contribution to parenting intervention.
Clinical Trial Registration Australian New Zealand Clinical Trials Registry (00336291).

Keywords Parenting ● Cerebral palsy ● Acceptance and commitment therapy ● Psychological flexibility ● Process of change

For psychological therapies to continue to improve and
innovate, it is vital that researchers empirically test the
proposed processes of change. We report an investigation
into the processes of change in a randomized controlled trial
(RCT) of the parenting interventions Stepping Stones Triple
P (SSTP) and acceptance and commitment therapy (ACT)
for families of children with cerebral palsy (CP; Whitting-
ham et al. 2013). SSTP is a variant of the behavioral

parenting intervention, the Positive Parenting Program
“Triple P,” for families of children with disabilities (Sanders
et al. 2003). Families within the RCT were randomly allo-
cated to one of three groups: SSTP-only, SSTP-plus-ACT
and waitlist control groups. All outcomes were parent
report. The results of the RCT have already been published
in two papers, as primary (Whittingham et al. 2014) and
secondary (Whittingham et al. 2016) outcomes. In sum, the
SSTP-only group, in comparison with the control group,
benefitted in terms of child behavior problems and emo-
tional symptoms (Whittingham et al. 2014). The SSTP-plus
ACT group, in comparison with the control group, bene-
fitted in terms of child behavior problems, child hyper-
activity (Whittingham et al. 2014), dysfunctional parenting
styles (Whittingham et al. 2014), child functional perfor-
mance in the mobility domain (Whittingham et al. 2016),
child quality of life (Whittingham et al. 2016), and parental
adjustment (Whittingham et al. 2016). No significant dif-
ferences were found between the two intervention groups at
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post intervention (Whittingham et al. 2014; Whittingham
et al. 2016).

The results of this RCT are consistent with those of the
wider literature, showing that SSTP (Tellegen and Sanders
2013) and ACT are both efficacious interventions (Ost
2008; Ruiz 2010, 2012). However, what can we say about
the processes of change? In parenting interventions, such as
Triple P, researchers have shown changes in parenting
behavior to be the mechanism for changes in child behavior
(Sanders and Dadds 1993). Recent studies examining
mechanisms for change in parenting interventions support
this viewpoint (Gardner et al. 2006; Gardner et al. 2010).

For ACT, the underlying theoretical model suggests
that change in psychological flexibility is the key process
for change and studies increasingly support this sugges-
tion (Hayes et al. 2006). Dysfunctional parenting beha-
vior, such as overreactivity, may result not just from a
skills deficit, but also because the behavior serves a psy-
chological function for the parent (Coyne and Wilson
2004; Dumas 2005; Murrell et al. 2008). ACT can address
this psychological function. We can expect ACT to
increase psychological flexibility and through such
increase, reduce dysfunctional parenting style, and in turn,
improve child behavior. In an RCT comparing SSTP and
ACT with a waitlist control for families of children with
acquired brain injury (ABI), the researchers found sig-
nificant differences in psychological flexibility relating to
parenting children with ABI for the intervention group
(Brown et al. 2015). Further, changes in psychological
flexibility mediated changes in parental adjustment and
dysfunctional parenting (Brown et al. 2014).

Exposure to ACT may also change the way that parents
respond to their child’s emotional life. Many authors have
documented the links between parental acceptance of child
emotions and child emotional development (Gottman et al.
1996; Gottman et al. 1997; Katz et al. 1999). The primary
results of the aforementioned RCT for children with CP
hinted at this possibility, since the SSTP-only group showed
improvements in parent-reported child emotional symptoms
relative to the control group, but the SSTP-plus-ACT group
did not (Whittingham et al. 2014). It is difficult to under-
stand how ACT could have undermined an intervention
effect of SSTP. One plausible explanation is that ACT
enhanced parental ability to recognize emotional symptoms
in their children and the increased reporting of emotional
symptoms negated the intervention effect.

In this study, we focus on testing hypothesized processes
of change in an RCT of SSTP and ACT for families of
children with CP. In particular, we predict that: (a) parent-
ing style will mediate the intervention effect on child
behavior and adjustment, (b) parental attitude to child

emotion will mediate the intervention effect on child
behavior and adjustment, (c) parental psychological flex-
ibility will mediate the intervention effect on parenting
style, and (d) parental psychological flexibility will mediate
the intervention effect on parental adjustment.

Methods

Participants

Participants were parents of children (2–12 years) with a
diagnosis of CP (all gross motor functioning severity
levels), who self-identified as needing a parenting inter-
vention. We recruited participants from the databases of
the Queensland Cerebral Palsy and Rehabilitation
Research Centre, the Cerebral Palsy League, and the
Queensland Cerebral Palsy Register and through pre-
sentation at the Queensland Cerebral Palsy Health Ser-
vice. We based ample size calculations on the primary
outcome, child behavior, and on the primary study design,
the RCT itself. An effect size of 0.25 was assumed
because it is consistent with a clinically important dif-
ference of 0.5 SD and is comparable to the effect size for
SSTP obtained with families of children with ASD, η²=
0.27 (Whittingham et al. 2009). Thus, the target sample
sizes were 98 (power 0.8, 2-tailed, p= 0.05) and 110,
accounting for attrition. We did not reach the recruitment
goal and the final sample size was 67 (SSTP n= 22;
SSTP+ ACT n= 23; waitlist control n= 22).

Procedure

The published study protocol details the study design in full
(Whittingham et al. 2013). This was an RCT with partici-
pating families randomly assigned to one of three groups:
waitlist control, SSTP-only, and SSTP-plus-ACT groups.
The waitlist control group was offered SSTP following
post-intervention assessment for ethical reasons.

We completed the randomization process by computer-
ized sequence generation with block randomization to
ensure equal (or near equal) allocation of participants to
groups. A staff member not involved in this study placed the
group allocations in sealed, opaque, numbered envelopes.
When a new family enrolled in the study, the coordinator
opened the next envelope in sequence and randomized the
family to one of the three aforementioned groups.

The interventions (SSTP and SSTP+ACT) were deliv-
ered in a combined group (3–10 families per group) and
telephone format. SSTP consisted of six (2-h) group ses-
sions plus three (30-min) telephone consultations, and
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psychologists with accreditation in SSTP delivered it. SSTP
sessions included strategies for building a positive
parent–child relationship, encouraging desirable behavior,
teaching new skills and behaviors, managing misbehavior,
and managing high-risk situations. For the SSTP-plus-ACT
group, the ACT sessions (two 2-h group sessions) preceded
SSTP. ACT sessions included identifying values, mind-
fulness, cognitive defusion, acceptance of emotions, and
committed action. For some groups, a weekend workshop
format was used (all group sessions in a single weekend) to
allow for intervention delivery as an outreach program in far
North Queensland. In all, 11 participants received the
intervention via the weekend workshop format (SSTP= 4;
SSTP+ACT= 4; waitlist control= 3). The therapist deli-
vering the intervention completed an intervention protocol
adherence checklist for every session. For 50% of sessions,
a second therapist also rated the protocol delivery. The
therapists were in complete agreement. In all circumstances,
the therapists delivered the content in full. In 8.19% of
sessions, the therapist did not play some aspect of the SSTP
digital video disc (DVD) due to technical difficulties or time
management issues.

Measures

We gathered demographic data using the Family Back-
ground Questionnaire (Sanders et al. 2009) and classified
gross motor functional ability using the parent report ver-
sion of the Gross Motor Function Classification System
(Palisano 1997). All outcome measures were parent report,
and these were completed online at baseline and immedi-
ately post intervention. Since our aim was to explore
mediation pathways for intervention effects, we included
only outcomes that demonstrated significant intervention
effects as reported in the studies on the primary (Whit-
tingham et al. 2014) and secondary (Whittingham et al.
2016) outcomes. We conducted all outcomes in this study
immediately post intervention. We conducted follow up at
six months but with significant attrition, and hence, do not
examine it in this study.

Child behavior and adjustment

We used the Eyberg Child Behavior Inventory (ECBI) and
the Strengths and Difficulties Questionnaire (SDQ) to
measure child behavior and adjustment. The ECBI (Eyberg
and Pincus 1999) produces two scales, the Intensity and the
Problem scales, reflecting the intensity of child behavior
problems and the number of such problems, respectively.
Researchers agree that the ECBI shows high reliability and
validity (Boggs et al. 1990; Eyberg and Ross 1978), and it
showed excellent internal consistency in this study, for the

Intensity (α= 0.95) and Problem (α= 0.90) scales. The
SDQ measures child behavior and adjustment across five
subscales: Emotional Symptoms, Conduct Problems, Inat-
tention/Hyperactivity, Peer Problems, and Prosocial Beha-
vior (Goodman 1997). The SDQ has good internal and
test–retest reliability. Consistent with reported significant
effects, we decided to use only the Emotional Symptoms
(α= 0.69) and Hyperactivity (α= 0.77) subscales.

Dysfunctional parenting styles

We measured dysfunctional parenting styles using the
Parenting Scale (PS). The PS (Arnold et al. 1993) is a
measure of three dysfunctional discipline styles: Laxness,
Overreactivity, and Verbosity. The PS shows strong relia-
bility and validity. Consistent with reported significant
effects, we decided to use only the Overreactivity (α= 0.81)
and Verbosity (α= 0.67) subscales.

Parental psychological adjustment

We used the Depression Anxiety and Stress Scales (DASS;
Lovibond and Lovibond 1995) to assess symptoms of
depression, anxiety, and stress in adults. The DASS pro-
duces three subscales, each with good internal consistency:
the Depression (Α= 0.91), Anxiety (Α= 0.84), and Stress
(α= 0.90) scales. The DASS also has good discriminant
and concurrent validity (Brown et al. 1997; Lovibond and
Lovibond 1995). Consistent with reported significant
effects, we decided to use only the Depression (α= 0.95)
and Stress subscales (α= 0.94).

Parent psychological flexibility

The Acceptance and Action Questionnaire (AAQ) child dis-
ability version is an adaptation of the AAQ (Hayes et al.
2003), focusing on psychological flexibility since it relates to
parenting a child with a disability (e.g., “I do things that I care
about even when I feel sad about my child’s disability.”).
Studies have shown the original AAQ to have good con-
current validity and adequate test–retest reliability (r= 0.64);
its internal consistency in this study was fair (α= 0.80). We
assigned scores in the AAQ child disability version such that
higher scores reflect greater psychological flexibility.

Parental attitude toward child emotions

The Parent Beliefs about Negative Emotions Questionnaire
measures parental attitudes toward their children’s emotions
(Halberstadt et al. 2001; Halberstadt et al. 2008). In this
study, we use two subscales: (1) Emotions are Dangerous
(α= 0.80) and (2) Negative Emotions are Valuable
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(α= .0.81). The literature shows that this Questionnaire has
good concurrent validity.

Data Analyses

We conducted bootstrapping (with 10,000 re-samples) to
determine mediation for each of the hypotheses. Boot-
strapping is a nonparametric approach to mediation analysis
that tests and empirically quantifies the indirect effect (ab)
of the independent variable, X, on the dependent variable Y,
as mediated by the tested mediator M (Preacher and Hayes
2008). We can also examine mediation pathways (a= effect
of X on M, b= effect of M on Y) and the direct effects of X
on Y (c); see Fig. 1.

We used the software SPSS 24 in combination with the
Marco Process v2.16 (Hayes 2013). We used dummy
coding to allow for the use of bootstrapping with a multi-
categorical independent variable (Hayes and Preacher
2014). We performed dummy coding so that the waitlist
control group functions as the reference category. We
measured the mediators and the dependent variables post
intervention for pragmatic reasons. In all analyses, we used
baseline assessments as covariates for both mediators and
dependent variables. In bootstrapping, significant effects are
indicated by confidence intervals (CIs) that do not span
zero. In all cases, we reported a 95% CI.

Results

Preliminary Analysis and Assumption Testing

Less than 10% of data were missing, and the pattern of
missing data was random. In generating scale scores, if <
30% of items were missing for that participant on that scale,
we generated the scale score from the remaining items. If >

30% of items were missing for that participant, we excluded
that participant from the analysis for that scale. We present
sample characteristics in Table 1.

Does Parenting Style Mediate the Intervention
Effect on Child Behavior and Adjustment?

We conducted a mediation analysis with Y= ECBI inten-
sity scale, X= group allocation, and M= parental over-
reactivity and parental verbosity. We found that the direct
effect of the intervention was significant for the SSTP-plus-
ACT group, as shown by the CI that did not include zero
(c=−19.7614, CI=−35.3514 to −4.714), but not for the
SSTP-only group (c= 9.6484, CI=−24.7877 to 5.4908).
We did not find significant indirect effects for the SSTP-
plus-ACT group (overreactivity ab= 0.2359, CI=−7.5661
to 11.0890; verbosity ab= 0.12057, CI=−5.8496 to
11.8450) or the SSTP-only group (overreactivity ab=
0.1333, CI=−4.7545 to 8.7281; verbosity ab= 0.8247,
CI=−3.4770 to 10.5300). Examining mediation pathways,
we found that the intervention significantly affected over-
reactivity (a=−0.5933, CI=−1.0251 to −0.1615) and
verbosity (a=−0.7642, CI=−1.3018 to −0.2267), but
not for the SSTP-only group (overreactivity a=−0.3352,
CI=−0.7811 to 0.1107; verbosity a=−0.5227, CI=
−1.0779 to 0.0324). We found that parenting style did not
significantly affect child behavior (overreactivity b=
−0.3976, CI=−13.1474 to 12.3523; verbosity b=
−1.5776, CI=−12.6226 to 9.4675).

We conducted a mediation analysis with Y= ECBI pro-
blem scale, X= group allocation, and M= parental over-
reactivity and parental verbosity. We found that the direct
effect of the intervention was significant for the SSTP-plus-
ACT (c=−6.8447, CI=−11.1147 to −2.5748) and the
SSTP-only groups (−5.0736, CI=−9.3197 to −0.274). We
did not find significant indirect effects for the SSTP-plus-
ACT group (overreactivity ab=−1.3969, CI=−4.3567 to
0.3956; verbosity ab= 0.3991, CI=−1.1941 to 2.9220) or
the SSTP-only group (overreactivity ab=−0.8173, CI=
−3.5425 to 0.3756; verbosity ab= 0.3029, CI=−0.8094 to
2.5966). Examining mediation pathways, we found that the
intervention significantly affected overreactivity (a=
−0.5799, CI=−1.0279 to 0.1318) and verbosity (a=
−0.7556, CI=−1.2993 to −0.2118) for the SSTP-plus-
ACT group and verbosity (a=−0.5734, CI=−1.1422 to
−0.0446) but not overreactivity (a=−0.3393, CI=
−0.8079 to 0.1294) for the SSTP-only group. We found that
parenting style did not affect the ECBI problem scale
(overreactivity b= 2.4091, CI=−1.3588 to 6.1770; verb-
osity b=−0.5283, CI=−3.6460 to 2.5895).

Further, we conducted a mediation analysis with the Y=
SDQ emotional symptoms subscale, X= group allocation,
and M= parental overreactivity and parental verbosity. The

Indirect effect of X on Y through M = ab 

Direct effect of X on Y = c 

X 

M 

Y

a b 

c 

Fig. 1 Mediation pathways. Indirect effect of X on Y through M= ab.
Direct effect of X on Y= c

1676 Journal of Child and Family Studies (2019) 28:1673–1680



direct effect of the intervention on child emotional symp-
toms was significant for the SSTP-only group (c=
−1.1830, CI=−2.1190 to −0.2470) but not the SSTP-
plus-ACT group (c= 0.0754, CI=−0.886 to 1.0375). We
did not find significant indirect effects for the SSTP-plus-
ACT (ab=−0.1656, CI=−0.7090 to 0.5295) or SSTP-
only groups (ab=−0.1139, CI= 0.6701 to 0.2948).
Examining mediation pathways, we found that the inter-
vention significantly affected parental overreactivity
(a=−0.5675, CI −0.9982 to −0.1368) and verbosity
(a=−0.7451, CI=−1.2824 to −0.2077) for the SSTP-
plus-ACT group but not the SSTP-only group (over-
reactivity a=−0.3189, CI=−0.7614 to 0.1235; verbosity
a=−0.5123, CI=−1.0643 to 0.0397). Parenting style did
not affect child emotional symptoms (overreactivity
b= 0.2425, CI=−0.5433 to 1.0284; verbosity b= 0.223,
CI=−0.4598 to 0.9044).

We conducted a mediation analysis with Y= SDQ
hyperactivity/inattention subscale, X= group allocation,
and M= parental overreactivity and parental verbosity.
Our analysis revealed that the direct effect of the inter-
vention on child hyperactivity was significant for the
SSTP-plus-ACT group (c=−1.6257, CI=−2.9317 to
−0.3197) but not the SSTP-only group (c=−0.6303,
CI=−1.8756 to 0.6149). We did not find significant
indirect effects for the SSTP-plus-ACT (ab=−4845,
CI=−1.4487 to 0.3673) or the SSTP-only groups (ab=
−0.3297, CI=−1.2026 to 0.1966). The intervention
significantly affected parental overreactivity (a=
−0.6041, CI=−1.0568 to −0.1514) and verbosity (a=
0.7798, CI=−1.3424 to −0.2172) for the SSTP-plus-
ACT group but not the SSTP-only group (overreactivity
a=−0.3379, CI=−0.7911 to 0.1152; verbosity a=
−0.5306, CI=−1.0938 to 0.0326). Further, parenting
style did not affect child hyperactivity (overreactivity b=
−0.2954, CI=−1.3164 to 0.7274, verbosity b= 0.6213,
CI=−0.2692 to 1.5118).

Does Parental Attitude to Child Emotion Mediate
the Intervention Effect on Child Behavior and
Adjustment?

We conducted a mediation analysis with Y= ECBI
intensity scale, X= group allocation, and M= emotions
are dangerous and negative emotions are valuable sub-
scales of the parental attitude to child emotions ques-
tionnaire. The direct effect of the intervention on child
behavior was significant for both the SSTP-plus-ACT
(c=−22.2794, CI=−36.6505 to −7.9082) and the
SSTP-only (c=−15.7921, CI= 31.1047 to −0.4795)
groups. We did not find a significant indirect effect of the
intervention on child behavior for the SSTP-plus-ACT
(valuable ab=−1.5105, CI=−8.9719 to 1.3617;

Table 1 Sample Characteristics of Participating Families (N= 67)

Variable WL
(n= 22)

SSTP
(n= 22)

SSTP+ACT
(n= 23)

Demographics

Child age years mean (SD) 4.96 (2.95) 5.45 (3.16) 5.52 (3.17)

Child gender, male, n (%) 13 (59.1%) 13 (59.1%) 17 (73.9%)

Intellectual disability, n (%) 5 (22.7%) 3 (13.4%) 5 (21.7%)

Learning disability, n (%) 6 (27.3%) 7 (31.8%) 6 (26.1%)

Autism spectrum disorder, n (%) 2 (9.1%) 1 (5.9%) 1 (4.3%)

Attention deficit hyperactivity disorder, n (%) 1 (4.5%) 0 0

Vision impairment, n (%) 4 (18.2%) 3 (13.6%) 7 (33.4%)

Hearing impairment, n (%) 1 (4.5%) 3 (13.6%) 2 (8.7%)

Receiving services for emotional/behavioral
problems, n (%)

2 (9.1%) 2 (9.5%) 4 (17.4%)

Classification

GMFCS I 6 (27.3%) 5 (22.7%) 4 (17.4%)

GMFCS II 6 (27.3%) 5 (22.7%) 7 (30.4%)

GMFCS III 3 (13.6%) 5 (22.7%) 4 (17.4%)

GMFCS IV 6 (27.3%) 5 (22.7%) 7 (30.4%)

GMFCS V 1 (4.5%) 2 (9.1%) 1 (4.3%)

Relationship to child, mother, n (%)
(if not mother, father)

20 (90.9%) 22 (100%) 23 (100%)

Parent age years mean (SD) 39.65 (6.09) 38.67 (5.55) 37.88 (9.39)

Parent marital status

Married 18 (81.8%) 19 (86.4%) 14 (60.9%)

De facto 0 1 (4.5%) 5 (21.7%)

Separated 1 (4.5%) 1 (4.5%) 1 (4.3%)

Divorced 2 (9.1%) 0 1 (4.3%)

Never married/de facto 0 1 (4.5%) 2 (8.7%)

Family type

Original family 17 (77.3%) 21 (95.5%) 17 (73.9%)

Sole parent family 4 (18.2%) 1 (4.5%) 3 (13.0%)

Step family 1 (4.5%) 0 3 (13.0%)

Education level of participating parent

Less than year 10 0 0 0

Year 10/11 1 (4.5%) 2 (9.1%) 3 (13.0%)

Year 12 4 (18.2%) 1 (4.5%) 1 (4.3%)

Trade/apprenticeship 2 (9.1%) 1 (4.5%) 0

TAFE/college certificate 4 (18.2%) 5 (22.7%) 9 (39.1%)

University degree 11 (50.0%) 13 (59.1%) 10 (43.5%)

Employment of participating parent

Full time 1 (4.5%) 1 (4.5%) 5 (21.7%)

Part time 9 (40.9%) 13 (59.1%) 10 (43.5%)

Unemployed (seeking work) 1 (4.5%) 1 (4.5%) 0

Full-time parent/home duties 11 (50.0%) 7 (31.8%) 8 (34.8%)

Education level of partner (if applicable)

Less than year 10 0 0 1 (4.3%)

Year 10/11 1 (4.5%) 4 (18.2%) 3 (13.0%)

Year 12 2 (9.1%) 1 (4.5%) 2 (8.7%)

Trade/apprenticeship 4 (18.2%) 4 (18.2%) 3 (13.0%)

TAFE/college certificate 2 (9.1%) 1 (9.1%) 4 (17.4%)

University degree 9 (40.9%) 9 (40.9%) 6 (26.1%)

Employment of partner (if applicable)

Full time 16 (72.7%) 18 (81.8%) 13 (56.5%)

Part time 1 (4.5%) 1 (4.5%) 3 (13.0%)

Unemployed (seeking work) 0 1 (4.5%) 1 (4.3%)

Full-time parent/home duties 1 (4.5%) 0 2 (8.7%)

Family income

<25,000 4 (18.2%) 2 (9.1%) 5 (21.7%)

25,000−50,000 1 (4.5%) 1 (4.5%) 3 (13.0%)

50,000−75,000 8 (36.4%) 2 (9.1%) 4 (17.4%)

75,000 + 6 (36.4%) 16 (72.7%) 11 (47.8%)

Professional advice in last 6 months from

Psychologist, n (%) 5 (22.7%) 6 (27.3%) 5 (21.7%)

Psychiatrist, n (%) 1 (4.5%) 1 (4.5%) 3 (13.0%)

Counsellor, n (%) 6 (27.3%) 4 (18.2%) 4 (17.4%)

Social worker, n (%) 5 (22.7%) 6 (27.3%) 3 (13.0%)

WLwaitlist control, SSTP Stepping Stones Triple P, SSTP+ ACT
Stepping Stones Triple P plus Acceptance and Commitment Therapy,
GMFCSGross Motor Functioning Classification Scale
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dangerous ab= 0.3450, CI=−1.0718 to 4.8310) or the
SSTP-only (valuable ab=−1.4535, CI=−8.5030 to
1.3071; dangerous ab= 0.8591, CI=−0.8851 to 6.3554)
groups. Examining mediation pathways, we found that the
intervention did not affect parental attitudes to child
emotion for either the SSTP-plus-ACT (valuable ab=
−3.0958, CI=−9.2792 to 3.0876; dangerous ab=
−1.3486, CI=−7.5763 to 4.8791) or the SSTP-only
(valuable ab=−2.9792, CI=−9.4812 to 3.5229; dan-
gerous ab=−3.3578, CI=−9.9064 to 3.1907) group. In
addition, parental attitude to child emotion did not affect
child behavior (valuable b= 0.4879, CI=−0.2275 to
1.2033; dangerous b=−0.2558, CI=−0.9661 to
0.4544).

Does Parental Psychological Flexibility Mediate the
Intervention Effect on Parenting Style?

We conducted a mediation analysis with Y= parental
overreactivity, X= group allocation, and M= psychologi-
cal flexibility. The direct effect of the intervention on
parental overreactivity was not significant for the SSTP-
plus-ACT group (c=−0.3842, CI=−0.8068 to 0.0385) or
the SSTP-only group (c=−0.1175, CI=−0.5386 to
0.3035). The CI for the indirect effect was entirely below
zero for the SSTP-plus-ACT group, indicating a significant
effect (ab=−0.1490, CI=−0.4750 to −0.115) but not for
the SSTP-only group (ab=−0.0706, CI=−0.3098 to
0.430). Examining mediation pathways, we found that the
intervention did not significantly affect psychological flex-
ibility for either the SSTP-plus-ACT group (a=−6.5691,
CI=−13.1754 to 0.0372) or the SSTP-only group (a=
−3.1126, CI=−9.8988 to 3.6735). Further, psychological
flexibility significantly affected parental overreactivity (b=
0.022, CI= 0.0050 to 0.403).

We conducted a mediation analysis with Y= parental
verbosity, X= group allocation, and M= psychological
flexibility. The direct effect of the intervention on parental
verbosity was not significant for the SSTP-plus-ACT group
(c= 0.3952, CI=−0.1491 to 0.9395) or the SSTP-only
group (c=−0.1538, CI=−0.7000 to 0.3924). The indirect
effect was not significant for the SSTP-plus-ACT group
(ab= 0.3952, CI=−0.0004 to 0.0022) or the SSTP-only
group (ab=−0.0198, CI=−0.2148 to 0.0353). Examining
mediation pathways, we found that the intervention did not
significantly affect psychological flexibility for either the
SSTP-plus-ACT group (a= 3.8771, CI=−2.5762 to
10.3305) or the SSTP-only group (a=−1.9326, CI=
−8.4786 to 4.6134). In addition, psychological flexibility
did not significantly affect parental verbosity (b= 0.0102,
CI=−0.0134 to 0.0339).

Does Parental Psychological Flexibility Mediate the
Intervention Effect on Parenting Adjustment?

We conducted a mediation analysis with Y= depressive
symptoms, X= group allocation, and M= psychological
flexibility. The direct effect of the intervention on depres-
sive symptoms was not significant for the SSTP-plus-ACT
(c=−2.7432, CI=−6.7832 to 1.2968) or the SSTP-only
groups (c=−0.3848, CI=−0.4.5531 to 3.7834). We
found a significant indirect effect for the SSTP-plus-ACT
group (ab=−2.7015, CI=−6.5641 to −0.5922), but not
for the SSTP-only group (ab=−1.7384, CI=−5.2916 to
0.1265). Examining mediation pathways, we found that the
intervention significantly affected psychological flexibility
for the SSTP-plus-ACT group (a=−6.7601, CI=
−12.5834 to −0.9369) but not for the SSTP-only group
(a=−4.3502, CI=−10.5547 to 1.8543). Further, psy-
chological flexibility significantly affected reported
depressive symptoms (b= 0.3996, CI= 0.2125 to 0.5868).

We conducted a mediation analysis with Y= stress, X=
group allocation, and M= psychological flexibility. The
direct effect of the intervention on stress was not significant
for the SSTP-plus-ACT (c=−3.3593, CI=−7.4662 to
0.7477) or the SSTP-only groups (c=−0.0073, CI=
−4.1996 to 4.1849). We found a significant indirect effect
for the SSTP-plus-ACT group (ab=−2.3367, CI=
−6.0546 to −0.4195) but not for the SSTP-only group
(ab=−1.1680, CI=−40.651 to 0.5970). The intervention
significantly affected psychological flexibility for the SSTP-
plus-ACT group (a=−6.4695, CI=−12.4130 to
−0.5261) but not the SSTP-only group (a=−3.2338, CI=
−9.5172 to 3.0496). Moreover, psychological flexibility
significantly affected stress (b= 0.3612, CI= 0.1737 to
0.5487).

Discussion

The lack of significant indirect effects of the intervention on
child behavior and adjustment through the mediator par-
enting style is inconsistent with the existing literature on
processes of change in parenting interventions (Gardner
et al. 2006; Gardner et al. 2010). Possibly, the lack of effect
is owing to the limited sample size. If yes, one plausible
explanation may be that the exact processes of change, in
terms of parent behavior, vary between populations. In
families with typically developing children seeking par-
enting intervention because of externalizing behavioral
problems, changes in the way that parents respond to
externalizing behavior, as measured by questionnaires
assessing dysfunctional parenting styles—such as
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overreactivity—may be a key process of change. However,
that aspect of parenting behavior may not be the key process
of change for families of children with disabilities, such as
CP. Instead, for children with disabilities the key processes
of change may be parental ability to teach new skills and
behaviors through processes such as chaining and to rein-
force actively their functional behaviors across a variety of
contexts. As these children learn and reinforce new skills,
their externalizing behaviors may naturally decrease inde-
pendently of changes in parental response to externalizing
behavior per se. Measures of dysfunctional parenting style,
such as the PS, do not capture these aspects of parenting
behavior. Yet, teaching and reinforcing adaptive behaviors
does form important aspects of the intervention SSTP.
Future research is required to investigate this explanation.

We did not find that parental attitude to child emotion
mediates the intervention effect on child behavior and
adjustment. We consider it likely that the measure we chose
was not sufficiently grounded in parental behavior in
response to child emotion, as opposed to parental attitude.
Further, for ACT to alter parental responses to their child’s
emotion, this change probably needs to be targeted speci-
fically in the intervention. Within this RCT, it was not—the
ACT component focused on parental coping only.

The findings in this study regarding the significant indirect
effects of the SSTP and ACT interventions on parenting style,
specifically parental overreactivity, and parental adjustment,
specifically parental depressive symptoms and stress, through
the mediator psychological flexibility are consistent with
those in the existing literature on psychological flexibility as
key process of change in ACT interventions (Hayes et al.
2006). This finding, that psychological flexibility is a sig-
nificant mediator, further supports the conclusion that ACT
has benefits for parents and parenting, over and above exist-
ing behavioral parenting interventions. Notably, we measured
the mediators and dependent variables post intervention for all
analyses. Thus, caution must be exercised in making causal
attributions. We cannot consider our results true mediations,
because we measured the mediators and the post-intervention
variables at the same point in time. The SSTP-plus-ACT
group received an additional four hours of intervention and
the possibility that the additional intervention dose rather than
the content of the intervention is responsible for the effect
cannot be excluded. It is also important to acknowledge the
limited sample size and the fact that all of the measures were
parent report and, therefore, shared variance could have
influenced findings. Future research should continue to
establish and explore the unique contributions of ACT to
parenting intervention. This should include trialing ACT
interventions that specifically target parental response to their
child emotion as well as measuring parental response (rather
than attitude) to child emotion as an outcome. If parental

response to child emotion can be effectively targeted then the
flow on effects on child adjustment and psychological flex-
ibility could also be tested. Future research should aim to
measure all aspects of parenting behavior targeted in parent-
ing interventions, and not just parental behavior in response to
child misbehavior. These aspects should include parental
ability to teach new skills and behaviors and parental response
to functional child behavior.
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