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Abstract

Evidence-based parenting interventions are effective in reducing conduct problems, yet these interventions have limited
reach, and few involve the participation of fathers. This paper describes the outcomes of an open trial of ParentWorks, a
universal, online, father-inclusive parenting intervention aiming to decrease childhood behavioural problems and promote
positive parenting in mothers and fathers. A total of 388 families (456 individual parents; 36.6% fathers) were included in the
study. Mixed model analyses showed significant decreases in child emotional/behavioural problems, dysfunctional parenting,
interparental conflict, and parental mental health problems. The baseline severity of child behavioural problems significantly
moderated the effects on child outcomes so that children with higher levels of problems benefitted more from the program.
Participation of both caregivers in two-parent families, as well as parent sex, did not significantly affect the program out-
comes. Results provide initial empirical support for the universal, self-directed, online parenting intervention, in addressing
both child behavioural problems and parenting outcomes. Trial registration: ACTRN12616001223426, registered 05/09/2016.

Keywords Online parenting interventions - Parenting - Fathers - Child behavioural problems

Introduction

Child mental health problems pose an important challenge to
many societies, and remain a critical target of social policies
given the lifetime burden and costs for individuals, families
and the community. A recent meta-analysis of 41 studies
from 27 countries estimated the prevalence of mental disor-
ders in children and adolescents at 13.4%, indicating that a
significant number of children worldwide experience mental
health problems [1]. More than one-third of these children
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are diagnosed with disruptive behaviour disorders including
oppositional defiant disorder (ODD) and conduct disorder
(CD), which are more broadly referred to as behavioural or
conduct problems and range from persistent rule-breaking
through to physical aggression [2]. Conduct problems, espe-
cially in their most disruptive forms, may activate a chain of
negative cascading effects leading to long-term adverse out-
comes such as lower academic achievement, mental health
problems, involvement in the criminal justice system and
substance dependence [3-6], leading to significant societal
financial burden [7].

Child mental health problems such as conduct problems
can be effectively addressed by early parenting interventions.
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These programs, also referred to as ‘parenting programs’ or
‘parent training’, target parenting skills and the quality of
parent—child relationships in order to improve child behav-
ioural outcomes. A substantial evidence base suggests that
parenting programs based on social learning and cognitive
behaviour theories are effective in reducing child mental
health problems including conduct problems [8, 9]. Several
meta-analytic reviews have found that these programs can
also improve a range of psychosocial outcomes for parents
such as mental health [10, 11] and satisfaction with the
partner relationship [10]. Despite their effectiveness, only a
minority of parents of children and adolescents with mental
health problems participate in these programs [12]. Some
of the most significant barriers to intervention participation
include financial cost, practical factors (e.g., location, trans-
port), waiting times, and social and personal stigma associ-
ated with child mental health problems and help-seeking
[13]. Consequently, online delivery has become one of the
ways to increase program reach, and reduce stigma as well
as meet the practical demands of participation for families.
Previous systematic reviews have demonstrated that
online parenting interventions improve child behaviour,
parental confidence, and dysfunctional parenting, with effect
sizes similar to face-to-face interventions [14, 15]. Most
online parenting interventions delivered to date, however,
have included some practitioner involvement, and there is
a need to examine the effectiveness of online interventions
that are entirely self-directed. Such interventions have the
greatest potential for population reach, and are likely to be
cost-effective as ongoing delivery costs are minimal.
Regardless of delivery modality, however, fathers are
consistently underrepresented in parenting interventions
and research. The majority of parenting intervention stud-
ies do not report rates of father participation [16] and,
when rates are reported, they remain low. For example, a
review of 28 studies on parenting interventions found only
20% of parents enrolled in parenting interventions were
fathers [17]. This is especially significant given research
highlighting the importance of participation of both par-
ents—the ‘parenting team’ [18]—and a meta-analysis
showing that programs that included fathers reported sig-
nificantly more positive changes in children’s behaviours
and better parenting practices following the intervention
[19]. Research also suggests that parenting interventions
may be less effective for fathers than mothers [17]; it is
therefore important to examine intervention outcomes
separately based on parent sex. Research on online inter-
ventions has primarily focused on mothers and, to the best
of our knowledge, no evaluations have examined outcomes
for the participation of two versus one parent. Online inter-
ventions may address some of the practical barriers to
father participation such as cost of service, lack and time
and work commitments, and survey research has found that
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fathers prefer online over face-to-face interventions [20,
21]. Thus, online formats may be particularly well-suited
to fathers, and ensure high rates of father engagement.
This study examined the outcomes of an open trial of a
universal, self-directed, online, father-inclusive parenting
program, called ParentWorks, an adaptation of an exist-
ing evidence-based parenting program [22]. The interven-
tion, and an associated media campaign, were rolled out
across Australia throughout 2016 as the first freely avail-
able, online parenting program for child conduct prob-
lems. Evaluating universal online mental health programs
is challenging as it is difficult to randomize families to
receive the intervention versus a waitlist or control, espe-
cially when there is no therapist involvement in the pro-
gram. Thus, as a first step in evaluating the impact of the
program in the real world, we examined pre- and post-
intervention scores on child and family measures of men-
tal health. In addition, for the group who reported high
levels of child behaviour problems at pre-intervention,
we compared their outcomes to a comparison group of
families who had previously participated in face-to-face
and telehealth (therapist sessions delivered via teleconfer-
encing) versions of the same intervention [23, 24]. This
benchmarking analysis was done to examine the effects of
an entirely self-directed online intervention to the same
intervention with differing degrees of therapist involve-
ment. It should be noted that this study does not examine
drop-out rates since an earlier study on a smaller sample
of ParentWorks participants examined and reported on
rates of drop-out and explored a range of demographic,
parent and child variables as predictors of drop out [25].
Given the focus on being father-inclusive, the study also
examined the differential impact of participation of two
versus one parent (in two-parent families). Based on pre-
vious research [19], we expected that participation of two
parents would result in significantly greater improvements
in child behavioural and parenting outcomes following the
intervention. Previous research on face-to-face interven-
tions has also demonstrated that greater severity of child
behaviour problems and younger child age are associated
with larger positive effects on child outcomes [26, 27],
and some research suggests that parental mental health
may affect parent outcomes [28]. Consequently, in addi-
tion to parent participation status, the baseline severity of
child behaviour problems, child age, and parental mental
health were included in analyses as potential moderators
of intervention outcomes. Given that self-directed online
parenting interventions have potential for significant cost-
effectiveness, this study also examined the program’s costs
relative to benefits. This study is reported in accordance
with the TREND statement for the reporting of interven-
tion evaluation studies with non-randomized designs [29].
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Methods

For the full sample outcomes, this study was a single group
clinical trial involving a quasi-experimental, repeated-
measures design with three assessments (pre-intervention,
post-intervention and three-month follow-up). Results are
reported here for pre- and post-intervention only, as col-
lection of follow-up data was ongoing at the time of writ-
ing this paper. Full study details have been described
in the study protocol [30]. The trial was registered with
the Australian New Zealand Clinical Trials Registry
(ACTRN12616001223426), and was approved by the Uni-
versity of Sydney Human Research Ethics Committee (Pro-
ject No. 2016/452). For the subsample reporting high levels
of child behaviour problems at pre-intervention, the design
was a three group non-randomized benchmarking compari-
son at pre- and post-intervention (Parentworks, face-to-face,
and telehealth treatment).

Participants and Recruitment

A national media campaign was conducted online and
through social media, to directly target the involvement
of fathers in ParentWorks [31]. Participants (mothers and
fathers) were also recruited through word of mouth, flyers
available in child and family services, or practitioner rec-
ommendation. Interested participants were directed to the
program website to access information and register for the
program. Inclusion criteria were: parent or caregiver (over
18 years old) of a child aged 2-16 years, currently living in
Australia, and able to complete questionnaires and under-
stand program content in English. This study included par-
ents who completed the program between August 2016 and
January 2019.

Intervention

ParentWorks was based on a face-to-face intervention for
parents of children with conduct problems [22], for which
effectiveness in a telehealth web-based format was previ-
ously reported [24]. The intervention was modified to be
suitable for a broader community sample of parents, includ-
ing those with more general concerns about parenting and
child behaviour. The program comprised video presenta-
tions of six interactive sequenced ‘modules’, five of which
were compulsory. The modules included topics such as
encouraging positive behaviours, responding to misbehav-
iours, and working as a team; each module took approxi-
mately 20-30 min to complete. Full details of the interven-
tion are described elsewhere [30]. The core principles of
the intervention are, like many evidence-based parenting

interventions, appropriate for parents of all children aged
2-16 years; however, because the specifics of certain par-
enting strategies vary by child age (e.g., use of time-out
and other discipline strategies), the intervention provides
an additional tipsheet for managing misbehaviour in older
children and teenagers.

Measures

At registration, participants answered sociodemographic
questions about themselves and their families, and entered
information about the ‘target’ child, that is, the child aged
2-16 years whose behaviour or development was concerning
the parent/caregiver (or if no concerns, their youngest child
aged 2—16). The primary outcomes—child total emotional/
behavioural problems, child conduct problems, dysfunc-
tional parenting, interparental conflict, and parental mental
health—were measured at pre-and post-intervention by all
participants (both mothers and fathers). Satisfaction with the
program was measured post-intervention.

Participants answered questions about their age, sex,
marital status, education level and whether English was the
primary language spoken at home. They also reported the
number of children, the target child’s age and sex, whether
they had ever sought help from a health practitioner for their
child’s emotional/behavioural difficulties and, if so, whether
the child had been diagnosed with any disorder. All partici-
pants were asked if they were completing the program alone
or with someone else.

Child behavioural difficulties were measured using the
Strengths and Difficulties Questionnaire [SDQ; [32] ]. The
SDQ is a 25-item parent-report questionnaire which meas-
ures child emotional and behavioural adjustment. Each item
is rated on a 3-point scale from O (not true) to 2 (certainly
true). The Total Difficulties (SDQ-T) score (a¢=0.79-0.86)
was used to measure total emotional/behavioural problems
(range 0 to 40) and the Conduct Problems (SDQ-CP) sub-
scale (a=0.72-0.80) was used to measure conduct problems
(range 0 to 10).

Parental mental health was assessed with the Kessler
Psychological Distress Scale [K6; [33, 34]]. The K6 is a
6-item self-report questionnaire which asks about anxiety
and depression symptoms in the previous 4-week period
(¢=0.86). Respondents rate each question from 1 (none of
the time) to 5 (all of the time); higher sum scores indicate
higher levels of psychological distress (range 6 to 30).

Dysfunctional parenting was assessed using the Par-
enting Scale of the Parenting and Family Adjustment
Scales [PAFAS; [35]]. The Parenting scale contains 18
items assessing both dysfunctional and positive parenting
(a=0.81). Parents rate each item on a scale from O (not true
of me at all) to 3 (true of me very much, or most of the time),
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with higher scores indicating higher levels of dysfunctional
parenting (range O to 54).

Interparental conflict over parenting was assessed in two-
parent families (parents in married and defacto relationships)
using the Parent Problem Checklist [PPC; [36]]. The PPC
is a 16-item self-report questionnaire measuring conflict
between parents specifically relating to child-rearing prac-
tices, e.g., disagreements over type of discipline or sharing
childcare workload. For each item, parents report whether
or not the issue has been a problem over the last 4 weeks.
Scores range from 0 to 16, with higher scores indicating
greater conflict over child-rearing (¢ =0.85).

Satisfaction with the program was assessed at post-inter-
vention with five items from the Client Satisfaction Ques-
tionnaire [37] adapted from the Therapy Attitude Inventory
[38]. The items (rated on a 7-point Likert scale) asked about
parents’ satisfaction with the program, whether it helped
them deal more effectively with their child’s behaviour
and other family problems, as well as whether their child’s
behaviour and/or the relationship between parents improved
(the latter question asked of married/de facto participants
only).

Procedure

Parents enrolling in ParentWorks were required to read the
online participant information statement and indicate their
consent to participate. Information from participating par-
ents was collected through online questionnaires. Before
starting the program, participants completed sociodemo-
graphic questions and pre-intervention measures. They could
then access the first two modules immediately. Each of the
remaining modules was unlocked 1 week after the previ-
ous module. After completing the final compulsory mod-
ule, parents completed post-intervention measures. Parents
had to complete the five core modules in order to complete
post-intervention measures. No identifying information was
included in the dataset.

Statistical Analyses

Dropout data analyses were conducted on a subsample of
participants who fully registered for ParentWorks; details are
reported elsewhere [25]. In the current sample, 4315 (90.4%)
were considered drop-outs. Given the amount of missing
data, imputation methods and intent-to-treat analyses were
considered not feasible and the current study focused on
individual parents who completed ParentWorks. The data
were first inspected and sample described using descriptive
statistics and frequencies. To examine intervention out-
comes, a series of mixed-model repeated-measures analyses
of variance (ANOVAs) were conducted on all outcomes (for
68 children, the data were available from two parents and
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thus non-independent, therefore the following analyses were
re-run excluding the second caregiver; results did not sub-
stantially differ from those presented here, and are available
upon request). Time (from pre- to post-intervention) was
entered as a within-subject factor in all models. The first set
of ANOVAs examining child outcomes (SDQ-T and SDQ-
CP) included child age and parent sex as between-subject
factors, as well as pre-intervention severity of child behav-
ioural symptoms (SDQ-T-cat and SDQ-CP-cat respectively).
For these latter variables, SDQ scores were categorized into
four groups according to symptom severity: close to average,
slightly raised, high, and very high [39]. The ANOVAs of
parent outcomes (K6, PAFAS, PPC) included parent sex and
parental mental health (K6) entered as between-subject fac-
tors. K6 was categorized to indicate likely mental health dis-
order on the basis of the clinical cut-off score of 19 (K6-cat).
These models allowed the interactions between time and the
between-subject factors on parent outcomes to be explored.
All ANOVAs with the exception of PPC were conducted on
the entire sample. As the PPC was only administered to mar-
ried/de facto participants, single caregivers were excluded
from this analysis.

The benchmarking analysis was conducted to evaluate
intervention effects against a sample of children who had
previously been referred and treated for conduct problems
with the core parenting program provided in face—face or
telehealth web-based formats [23, 24]. Comparisons with
the benchmarking samples were limited to children rated as
high or very high for conduct problems (face—face: N=83;
web-based: N=87; ParentWorks: N=151) and consisted of
comparing intervention outcomes on SDQ Conduct Prob-
lems using repeated measures ANOVA. Due to variable par-
ticipation from fathers across groups, benchmarking analysis
was limited to mothers’ rating of SDQ Conduct Problems.

Prior to running the second set of models investigating
the effect of two-caregiver participation on the outcomes,
associations between participation status and pre-interven-
tion measures were explored to determine whether there was
any significant difference on the basis of whether parents
chose to participate alone or with another caregiver. These
analyses revealed a significant relationship with the initial
level of emotional/behavioural problems. Consequently, all
the following models included two between-subject factors:
participation status and SDQ-T-cat. Interactions with time
as well as between those two factors were allowed in the
model. These models were only run for married/de facto par-
ticipants since almost all single caregivers (97.8%) reported
completing the program on their own. All main effects and
interactions are presented in the results section. Significant
interactions were further examined with simple main effects
analyses with Bonferroni corrections.

Participants’ satisfaction with the program was explored
using descriptive statistics, and potential differential effects
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for parent sex were examined using an independent samples
t test. Finally, program cost-effectiveness was estimated by
calculating the total and ongoing costs of developing and
delivering ParentWorks and presenting it in the context of
changes in child outcomes. In addition, we calculated the
number of children who moved out of the clinical range
on the SDQ-CP (pre- to post-intervention assessment) and
the cost of disorder potentially averted. All analyses were
conducted in IBM SPSS Statistics 22.

Results
Sample Descriptives

As previously mentioned, the sample comprised individual
parents who completed all pre- and post-intervention assess-
ments for the program. The total sample for the current study
included 388 families (456 individual caregivers) of children
ranging in age from 2 to 16 years; sample descriptives are
presented in Table 1 (descriptive data were missing for a
small number of participants due to website/data recording
errors). Almost half of participating caregivers were single
(49.8%) with the vast majority of these individuals complet-
ing the program on their own (97.8%). The remaining par-
ticipants were married or in a de facto relationship; among
them, 53.9% completed the program on their own and 46.1%
completed with their partner (i.e., parenting team). Among
married/de facto participants who completed the program
on their own, the most frequently endorsed reasons for the
second caregiver not participating were lack of time (45.0%)
and the primary caregiver choosing to complete on his/her
own (40.0%). Overall, 456 parents completed the program
(62.9% female) with a mean age of 37.74 years. Overall,
36.6% of parents completing the program were fathers
(41.08% when excluding single mothers). The majority of
parents (95.2%) reported English as their main language and
over half (52.9%) had a University degree. Approximately
40% of participants worked full time, and a quarter worked
part-time (26.3%).

The final sample included 388 children (60.3% boys),
between 2 and 16 years (M =5.88), with 57% under age 6.
Just over 45% of families reported seeking previous help
for their child’s behavioural/emotional problems; among
those, the most commonly reported diagnoses were anxiety
disorder (22.5%), ADHD (19.7%), developmental problems
(19.7%), and ODD (10.4%).

Satisfaction
The average satisfaction scores ranged from 2 to 7, with a

mean of 5.49 (SD=0.95), indicating participants were highly
satisfied with the program. There were no significant sex

Table 1 Sample characteristics for total sample

Variable Mean (SD)
N (Valid %)
Family/child characteristics (N=2388)

Family type® N (%)
Single completing alone 185 (48.7%)
Single completing with someone else 4(1.1%)
Married/de facto completing alone 103 (27.1%)
Married/de facto completing together 88 (23.2%)

Child

Sex
Female 154 (39.7%)
Male 234 (60.3%)

Previous help sought 175 (45.1%)

Mean (SD)

Age 5.88 (3.49)

Parent characteristics (N =456)"

Sex
Female 287 (62.9%)
Male 167 (36.6%)

English as the main language 434 (95.2%)

Education
Primary/secondary school—year 10 86 (18.9%)
Secondary school—year 12/college 127 (27.9%)

University degree 241 (52.9%)

Employment
Full-time 177 (38.8%)
Part-time 120 (26.3%)
Stay at home 95 (20.8%)
Unemployed 62 (13.6%)
Mean (SD)
Age 37.74 (8.72)

*Based on first caregiver’s response to the participation question. In
the final dataset, there were 68 parenting teams who completed the
program together (at the time of data download)

"The sample includes 456 individual parents/caregivers; 2 missing
data points for the descriptive statistics

differences in satisfaction ratings, #(452)=0.41), p>0.05,
showing that fathers and mothers were equally satisfied with
the program.

Intervention Outcomes

Estimated means and standard errors for outcome meas-
ures at pre and post assessments are presented in Table 2.
The first set of models for child outcomes showed signifi-
cant main effects of time for both SDQ-T and SDQ-CP
(see Table 3). Both child total emotional/behavioural and
conduct problems outcome scores significantly decreased
following the intervention. Importantly, models for both
outcomes returned one significant interaction between
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Table 2 Estimated means/SEs for all outcomes at pre and post assess-
ments

Mean (SE)

Pre Post
SDQ total difficulties (SDQ-T) 15.93 (0.19) 12.81 (0.33)
SDQ conduct problems (SDQ-CP) 4.03 (0.06) 2.93 (0.11)
Parenting (PAFAS) 17.27 (0.61) 19.97 (0.56)
Interparental conflict (PPC) 5.93 (0.49) 3.84 (0.43)
Parental mental health (K6) 16.39 (0.32) 13.15 (0.33)

Table 3 Mixed-model results for child behavioural outcomes

Variables SDQ total difficulties

F(df) n,

SDQ conduct problems
F(df) n,

Within-subject
Time 94.32 (1,439)**  0.18 110.22 (1,445)** 0.20
Between-subject

SDQ-cat (Tor  328.26 (3.439)%* 0.69 415.7 (3,445)%* 0.74

CP)
Child age 2.62 (2,439) 0.01 1.39 (2,445) 0.01
Parent sex 0.07 (1,439) 0.00 0.08 (1,445) 0.00
Interactions
Time X SDQ- 40.6 (3,439)%** 0.22 49.66 (3,445)**  0.25
T-cat
Time X Child age 0.16 (2,439) 0.00 1.02 (2,445) 0.01
Time X Parent 0.25 (1,439) 0.00 0.33 (1,445) 0.00

SexX

#p<0.05 **p<0.01

time and initial severity of behavioural problems (SDQ-
T-cat); the remaining two interactions were not signifi-
cant (p > 0.05). The significant interaction suggests that
the change in scores from pre- to post-intervention varied
based on initial severity. Simple effects analyses showed
significant improvements in child total behavioural

outcomes for the three (out of four) most severe groups
with mean pre-post differences between 3.24 and 6.10
for SDQ-T, and between 0.87 and 2.38 for SDQ-CP (all
p’s<0.01). Children with the lowest level of behavioural
problems (‘close to average’) did not show significant
changes from pre- to post-intervention on either outcome.
There was no main effect of child age on either SDQ-T or
SDQ-CP, with all three age groups presenting comparable
scores (p > 0.05). Parent sex did not have a main effect
on either of the two child outcomes, with similar scores
reported by fathers and mothers (p > 0.05).

The parent outcome models showed significant main
effects of time (see Table 4) with all outcomes improving
from pre- to post-intervention (all p’s<0.01). Time effects
interacted with K6-cat for parenting and parental mental
health outcomes. Both caregivers mental health sever-
ity categories were associated with significant improve-
ments in parenting, however, the mean difference for the
less severe group was 2.71 (p <0.01), and for the more
severe group was 5.89 (p <0.01); suggesting that parents
with more serious mental health problems improved sub-
stantially more on parenting following the intervention.
Likewise, caregivers in both severity categories improved
significantly in their mental health; however, the mean dif-
ference for the less severe group was 0.81 (»p <0.01), and
for the more severe group was 5.68 (p <0.01); suggesting
that parents with more serious mental health problems
benefitted more from the intervention. The models also
indicated that severity of initial mental health problems
had a significant main effect on each parent outcome. Car-
egivers in the more severe mental health category gen-
erally reported higher levels of dysfunctional parenting
(M45=5.71, p<0.01), interparental conflict (M ;= 1.68,
p <0.05), and parental mental health (M 4;=9.08,
p <0.01). Parent sex did not have a main effect on par-
enting or parental mental health outcomes, with similar
scores reported by fathers and mothers (p > 0.05).

Table 4 Mixed-model results

Variables Parenting (PAFAS) Interparental conflict Parental mental health
for parent outcomes (PPC) (K6)
F(1,451) n, F(1,261) n, F(1,451) n,

Within-subject

Time 72.37%* 0.14 26.77%* 0.09 97.49%* 0.18
Between-subject

Parent sex 0.00 0.00 0.41 0.00 3.76 0.01

K6-cat 29.70%* 0.06 4.16* 0.02 264.28%* 0.37
Interactions

Time X Parent sex 0.14 0.00 0.27 0.00 0.25 0.00

Time x K6-cat 10.25%* 0.02 2.61 0.01 57.10%* 0.11

#p<0.05 **p <0.01
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Parenting Team

The final set of models considered all outcomes in the con-
text of the parenting team, that is, parents from two-parent
families completing the program on their own versus with
another caregiver. Preliminary analyses exploring associa-
tions between participation status and pre-intervention meas-
ures, indicated that participants who chose to complete on
their own had lower levels of baseline SDQ Total Difficul-
ties, #(261)=—-2.09, p <0.05, and SDQ Conduct Problems,
1(263)=-2.59, p <0.05, than those completing with their
partner, suggesting that parents were more inclined to partic-
ipate together when children had more behavioural and emo-
tional problems. Consequently, SDQ-T-cat was included in
the following models as a between-subject factor to control
for differences in child behavioural and emotional problems
across groups. Similar to the earlier models, all outcomes
showed significant improvements over time (see Table 5).
These results were not affected by parent team participation
status (all interactions p’s>0.05) showing that intervention
effects were comparable among those completing on their
own or with another caregiver. Parent team participation sta-
tus showed only one significant main effect when parenting
was the outcome variable, whereby parents choosing to com-
plete the program on their own reported more negative par-
enting than those completing the program with their partner.

Benchmarking Analysis

Outcomes on SDQ Conduct Problems for a subsample of
children rated high or very high were compared with chil-
dren with similar SDQ conduct problem ratings who had
been previously treated with the core parenting interven-
tion via face—face or telehealth (benchmarking samples).
Table 1 in supplementary information displays child adjust-
ment and demographic data across the ParentWorks and
benchmarking groups, and significant differences in child
age, sex, and SDQ Total Difficulties were found. While
Scheffe post hoc analyses did not indicate significant dif-
ferences in child age between groups (My;y: ParentWorks
vs. Face-face=—0.77, Scheffe p > 0.05; ParentWorks vs.
Telehealth =—0.85, Scheffe p>0.05), univariate z-tests
indicated that children in the ParentWorks group were
younger than those in the Telehealth group (ParentWorks
vs. Face—face: #(232)=1.92, p>0.05; ParentWorks vs. Tele-
health: #(236) = — 2.18, p <0.05). Scheffe post hoc analyses
indicated that the ParentWorks group had lower SDQ Total
Difficulties compared to the Telehealth group (M4 Parent-
Works vs. Face—face = — 1.46, Scheffe p > 0.05; ParentWorks
vs. Telehealth=—2.24, Scheffe p <0.05). As such, child age
and SDQ Total Difficulties were used as covariates in the
benchmarking analysis to control for group differences that
might potentially influence outcomes.

Table 5 Mixed-model parenting team results for child and parent outcomes

Interparental conflict (PPC) Parental mental health

SDQ conduct problems Parenting (PAFAS)

SDQ total difficulties

Variables

(K6)

m

F (df)

2
P

F (df)

2
p

n

F (df)

2
p

n

F (df)

2
p

n

F (df)

Within-subject

0.06

15.05%* (1,255)

102.97** (1,255)  0.29 117.95%* (1,255)  0.32  44.18** (1,255)  0.15

0.35

134.13** (1,252)

Time

Between-subject

0.02 2.88 (1,255) 0.01 3.09 (1,255) 0.01

0.14

5.21% (1,255)
13.85%* (3,255)

0.00
0.46

0.01 0.06 (1,255)

0.73

2.02 (1,252)
221.91%% (3,252)

Participation status

SDQ-T-cat

Interactions

0.09

8.42%%* (3,255)

0.04

3.28* (3,255)

71.99%* (3,255)

0.01

2.81 (1,255)
1.63 (3,255)
0.21 (3,255)
1.88 (3,255)

0.00

0.60 (1,255)
0.28 (3,255)
1.07 (3,255)
2.20 (3,255)

0.01

2.63 (1,255)
1.74 (3,255)
2.28 (3,255)
1.01 (3,255)

0.01
0.11
0.02
0.00

2.61 (1,255)

0.01
0.21
0.04
0.01

1.86 (1,252)
21.67%% (3,252)

Time X Participation status
Time X SDQ-T-cat

0.00 0.02

0.02

9.96%* (3,255)
1.87 (3,255)
0.07 (3,255)

0.01 0.00

0.03

3.40%* (3,252)
0.60 (3,252)

Participation status X SDQ-T-cat

0.03 0.02

0.01

Time X Participation status X SDQ-T-cat

#p<0.05 *#p<0.01
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A repeated-measures ANOVA was used to test group dif-
ferences on SDQ Conduct Problems at pre- and post-treatment
(Table 2, Fig. 1 in supplementary information). Results indi-
cated time effects whereby all treatment conditions were asso-
ciated with significant pre- to post-treatment improvements in
conduct problems. The ANOVA did not indicate significant
effects for either sample-group or sample-group X time, after
controlling for SDQ Total Difficulties and interactions between
time X age and time X SDQ Total Difficulties.

Cost Analysis

This section presents basic estimates of the program costs
(i.e., costs associated with developing and delivering the
intervention) and benefits from the intervention (measured
in terms of cost savings for children who moved out of the
clinical range of conduct problems following the program).
The ParentWorks development and launch cost including
website development, video production, and staffing was
AU$389,595 (referred to as sunk costs). The ongoing costs
for hosting, support and maintenance of ParentWorks are
approximately AU$24,464 per annum. Based on 2014-2015
estimates [40], 97% of households with children aged under
15 years had access to the internet at home through a desk-
top/laptop computer, mobile/smart phone, or tablet. This
means that computing facilities and Internet access required
to complete the program are already available in almost all
Australian households, and therefore, these costs were not
included in the current analysis.

Based on previous literature [41, 42], the incremental
costs (determined by subtracting the total costs of disorder
from the costs of the non-problem group) of conduct dis-
order (CD) can be estimated at AU$213,825 for boys and
AUS$18,862 for girls (all values corrected for 2016 infla-
tion rates; Reserve Bank of Australia). This includes costs
associated with health, crime, government benefits, educa-
tional needs, foster and residential care, and interpersonal
problems. We computed the proxy diagnosis of CD in the
sample by using a cut-off point of 6 on the SDQ-CP scale,
which indicates a likely CD diagnosis [43]. From pre- to
post-intervention, 50 children (36 boys and 14 girls) moved
out of the clinical range of likely CD diagnosis. Given the
incremental costs of CD and based on the most severe cases,
ParentWorks potentially saved AU$7,513,052, after sub-
tracting the sunk costs for program development along with
annual maintenance costs.

Discussion
This study aimed to evaluate an entirely self-directed,

universal online intervention designed to increase father
engagement, reduce child behavioural problems and promote

@ Springer

positive parenting. Findings provide empirical support for
the use of ParentWorks. As expected, results showed signifi-
cant reductions in child emotional/behavioural symptoms,
conduct problems, dysfunctional parenting, interparental
conflict, and parental mental health following the interven-
tion. Average improvements were medium to large which is
consistent with available literature on parenting programs
[9, 44], and the strongest effect sizes were found for child
outcomes which were the main target of the intervention.
Furthermore, the current models showed that intervention
effects on child outcomes were moderated by the initial
severity of behavioural problems, as consistently reported
in the literature [27]. This finding highlights that children
with the most severe symptoms benefit most from universal
interventions. However, contrary to some research suggest-
ing that parenting programs are more effective for younger
children [44], child age did not influence the outcomes of
the program. This is likely because the current study largely
included younger children; in fact, the majority (57%) of
the sample was under age 6. It is also possible that child
age does not affect parenting program outcomes and earlier
interventions are not more effective, as shown in a recent
meta-analysis [45].

In relation to parent outcomes, there were improvements
in parenting, interparental conflict, and parental mental
health after parents completed ParentWorks. Further, while
parental mental health did not interact with improvements
in interparental conflict, it did interact with improvements
in parenting and parental mental health. Parents who were
initially in the clinical range on mental health problems
benefitted most from the program, in terms of change in
parenting. This was likely to be due to their higher scores on
dysfunctional parenting at the start of the program. Further,
for those that reported high levels of child behaviour prob-
lems at pre-intervention, the online self-directed program
produced similar outcomes to face-to-face and therapist-
assisted online formats.

The ParentWorks program was unique in successfully
recruiting a large number of fathers—36.6% of the total
group completing the program (or 41.08% when exclud-
ing single mothers), which is double the rate previously
reported in the literature [17]. This study examined pro-
gram outcomes in the context of parent sex and the results
showed it did not affect the intervention outcomes. Par-
ent sex has rarely been considered a moderator in parent-
ing programs largely because of the substantial focus of
available literature on mothers [16]. Our study contrib-
utes an important finding that mothers and fathers seemed
to benefit equally from the program. This study was also
uniquely positioned to examine the effects of parenting
team participation on intervention outcomes. Despite pre-
vious research showing that the involvement of fathers
led to significantly improved intervention outcomes for
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child behaviour and parenting [19], the current study did
not support the idea that participation of the parenting
team is more beneficial than completing the program alone
(where other caregivers are available). The participation
status among married or de facto caregivers did not signifi-
cantly affect any of the outcomes and results were compa-
rable between those who completed the program on their
own or with the other caregiver. Furthermore, all parents
were highly satisfied with the program and no sex differ-
ences in satisfaction ratings were found. This is important
as ParentWorks was designed to be father-friendly and
appealing to both mothers and fathers [30]. Finally, the
program can be considered cost-effective given substantial
improvements in child and parent outcomes and potential
savings due to decreased levels of child conduct problems
and diagnoses. Despite substantial initial sunk costs asso-
ciated with program development, the ongoing costs of
program maintenance are minimal, and therefore Parent-
Works could be expected to increase in cost-effectiveness
if disseminated more widely.

This study has several strengths including a relatively
large sample and the investigation of unique research ques-
tions regarding parent sex effects as well as parent partici-
pation status. The current study used a community-wide
open-trial design that emphasised universal availability and
recruitment into the intervention. More definitive conclu-
sions about efficacy would have been aided by the inclusion
of a control or wait-list group to control for child matura-
tion or regression to the mean effects, as well as using more
objective measures of child and parent outcomes, such as
teacher rated measures and observational measures. Future
studies should aim to conduct a randomised controlled trial
of ParentWorks and other self-directed parenting interven-
tions to control for a range of confounding factors. Future
studies should also include follow-up to determine the main-
tenance of intervention effects over time. The cost analysis
included in this study also assumed that the positive effects
of the intervention were long-lasting, and more robust cost
analyses taking into account these longer-term effects should
be conducted. This study was entirely dependent on parent
reports and the use of data from other informants or more
objective assessment measures of child and parent outcomes
would have reduced the risk of bias. However, this was not
feasible due to the universal and online nature of the pro-
gram. It is also important to note that only a small proportion
of parents who registered completed the program and that
the sample was highly educated (53% had university degrees,
compared to average of 31% in Australia), which limits the
generalisability of the findings. Given the high drop-out
rates, it may be that the significant program effects were
largely due to the self-selected nature of those who com-
pleted the program, and not representative of all parents in
the population. It was not feasible to conduct intent-to-treat

analysis in the present study, but this is important to conduct
in future studies of self-directed parenting interventions.
With these caveats in mind, offering an entirely self-
directed online program appears to be effective in reducing
child behavioural problems, dysfunctional parenting, inter-
parental conflict, and parental mental health. ParentWorks
was designed as a universal prevention and intervention
program accessible to all families, especially in rural and
remote areas. The fact that it can be fully delivered online,
without the support of trained practitioners, reduces the
issue of accessibility that is often associated with parenting
programs and considered a key barrier to help seeking [13].

Summary

This study suggests that self-directed online programs could
be an effective way of reducing child behavioural problems
at the population level, given their potential to reach a large
number of families. Substantial benefits can be achieved
without practitioner support and at relatively low cost, which
supports the universal use of the program as well as its use
by more targeted samples, for example, parents on waiting
lists for clinical services. Future studies should consider the
long-term effects of the intervention and its delivery within
a variety of healthcare contexts.
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