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Abstract
Parents play a key role in establishing a healthy home environment. This randomised controlled trial examined the efficacy
of a low-intensity parenting intervention (three 2-hour Lifestyle Triple P-Positive Parenting Program Seminars) for parents
who are concerned about or interested in learning more about healthy lifestyle behaviours for children. Parents of 160
children aged 3–10 years were randomly assigned to the intervention or control condition. Primary outcomes of parenting
practices, child lifestyle-specific and general behaviour and parent self-efficacy were assessed via parent self-report.
Secondary outcomes included child BMI z-score, a food diary measuring energy intake, physical activity levels measured by
accelerometers and parent reported time spent on screen-based activities. Assessment occurred at pre-intervention, post-
intervention, and 6- and 12-months after completion. At 12-months post-intervention, intent-to-treat analyses found a
significant intervention effect on overall ineffective parenting, lifestyle-specific and general parenting confidence. Child
lifestyle problem behaviours reduced, with no effects on general child behaviour. On the secondary exploratory outcomes,
time spent watching television reduced with no other significant effects detected. Parents viewed the intervention as high-
quality and acceptable. A brief parenting program aiming to promote healthy lifestyles for all families offers promise for
improving parenting skills and child lifestyle behaviour.
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Highlights
● First efficacy trial of 3 × 2-hour Lifestyle Triple P Seminar Series for parents.
● Intervention effects on parent-report child lifestyle-specific but not general behaviours.
● Intervention effects on parent-report parent self-efficacy and parenting style.
● Limited effects on secondary exploratory outcome measures.
● Brief large-group seminar series deemed high-quality and acceptable to parents.

Lifestyle behaviors in childhood lead to lifestyle patterns in
the future (Mamun et al., 2005). The benefits of an active
child with a healthy nutritional intake include enhanced
health status, better academic performance, and improved

social and emotional outcomes (Bauman, 2004; Rampersaud,
et al., 2005). Parenting has been demonstrated to play a
central role in the development of health and lifestyle
behaviors in children (Davids et al., 2017). Strong associa-
tions have been found between the dietary intake and
physical activity levels of children and those of their parents
(van der Horst et al., 2007; Moore et al., 1991). Parenting
style has been linked to children’s lifestyle patterns (Gerards
et al., 2011), and health behaviors have been shown to
increase when parents make healthy food choices more
accessible (Rasmussen et al., 2006) and support opportunities
for physical activity (Sallis et al., 1992; Gustafson & Rhodes,
2006). Parents also perceive that the promotion of health
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behaviors is an important aspect of their parenting role (Kone
et al., 2022).

Intervention at a young age before lifestyle habits have
become established is likely to be a more effective and
sustainable approach than interventions during late chil-
spedhood or adolescence (Birch & Ventura, 2009). While
historically, interventions to promote health in children
have included children as the intervention targets, there has
been a shift to targeting parents exclusively by addressing
parenting skills (West et al., 2010). Parenting interventions
place responsibility on the parents as agents of change, may
be more cost-efficient and highlight the importance of
providing healthy home environments conducive to sus-
tainable health behaviors.

Parenting interventions in the healthy lifestyle literature
have primarily been high-intensity, targeted treatment pro-
grams for children who are overweight or obese. A review
of interventions to address general parenting to prevent or
treat childhood obesity found seven studies showing small-
to-moderate intervention effects on weight-related outcomes
(Gerards et al., 2011). A systematic review including 20
randomized controlled trials (RCTs) of diet, physical
activity and behavioral interventions delivered to parents for
treating overweight or obesity in children aged 5–11 years
showed that parent-only interventions had similar inter-
vention effects on weight outcomes to parent-child inter-
ventions (Loveman et al., 2015). In a review of treatment
programs for childhood obesity, parent-only behavioral
treatment was classified as a well-established treatment for
children (Altman & Wifley, 2015). The interventions
included in these reviews have either combined existing
parenting interventions with lifestyle-specific components
or have developed a stand-alone intervention which com-
bines general parenting with lifestyle-specific strategies.
The Triple P-Positive Parenting Program is a system of
evidence-based parenting programs with a strong evidence
base and wide international reach (Sanders et al., 2014),
which has been included in a number of parent-only inter-
ventions for childhood obesity. Initially, the Group Triple P
program was included as one component in a comprehen-
sive intervention (Golley et al., 2007) and following this, a
specific variant of Triple P, Lifestyle Triple P, was devel-
oped to promote healthy eating and physical activity in
families (West et al., 2010).

The first version of Lifestyle Triple P that was evaluated
was Group Lifestyle Triple P, consisting of a 12-week
intervention with nine 90-minute group sessions and three
20-minute telephone sessions for parents of children who
are overweight or obese. Group Lifestyle Triple P aims to
reduce the risk of chronic weight problems by increasing
parents’ skills and confidence in managing lifestyle-related
concerns. Lifestyle Triple P focuses on three components
(nutrition, physical activity, and positive parenting) based

on hypothesized links to the development and maintenance
of childhood obesity (Birch & Davison, 2001). In the first
trial evaluating Group Lifestyle Triple P, West and collea-
gues (2010) randomly allocated 101 parents of overweight
or obese children aged 4–11 years in Brisbane, Australia to
the intervention or waitlist control group. Results showed a
significant intervention effect on child BMI z-scores fol-
lowing the intervention, with additional improvements
found at 12-months follow-up. A significant decrease was
also observed for child weight-related problem behavior and
dysfunctional parenting styles, and parental confidence
increased at post-intervention and 12-months follow-up. A
second evaluation trial of Group Lifestyle Triple P in the
Netherlands randomly allocated 86 parents of overweight
and obese children aged 4–8 years to the intervention or
control condition (Gerards et al., 2015). Positive short-term
intervention effects were found for children’s soft-drink
consumption, parental responsibility regarding physical
activity, encouragement to eat, psychological control, and
parental confidence and satisfaction with parenting. At 12-
months post-intervention, effects were found on sedentary
behavior, time spent playing outside, parental monitoring of
food intake, and responsibility regarding nutrition. Contrary
to the West et al. (2010) trial, no significant intervention
effects were found on BMI z-score, which may have been
due to the sample having lower baseline scores and thereby
lacking power to detect a significant change. While this
intervention has shown positive effects in treating childhood
obesity and weight-related and parenting outcomes, it is a
high-intensity program delivered across 12 weeks, con-
sistent with other similar interventions which range from
9 weeks to 6 months in duration (Gerards et al., 2011).
Additionally, these programs focus on treating children who
are classified as overweight or obese, and therefore the
impact of health promotion programs on the wider popu-
lation remains unknown. The effects of lower intensity
parenting interventions on lifestyle behaviors in the wider
population of children has been less explored.

Lower intensity parenting programs focussing on general
parenting skills have shown promise in improving parent
and child outcomes. A number of RCTs support the efficacy
of low-intensity Triple P programs. A brief, 2 h discussion
group on dealing with disobedience has shown intervention
effects in reducing child disruptive behavior and improving
parenting practices in two RCTs (Mejia et al., 2015;
Dittman et al., 2016). Discussion groups targeting other
specific concerns such as shopping behavior (Joachim et al.,
2010) and communicating about sexuality (Teo & Mor-
awska, 2021) have shown positive intervention effects in
RCTs. While these discussion groups are designed to be
delivered in groups of around 12 parents, another delivery
option with wider population reach are seminars. Triple P
Seminars typically last 90–120 min, can be delivered to
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hundreds of parents at a time and are typically offered to all
parents universally with no specific selection criteria for
attendance. In a quasi-experimental study in Australia, 240
parents of children aged 4–7 years attended Triple P
Seminars with attendance at a single seminar resulting in
significant reductions in child behavior problems and dys-
functional parenting styles (Sanders et al., 2009). RCTs in
Greece and Indonesia found significant intervention effects
on child behavior problems and dysfunctional parenting for
the Triple P Seminar Series delivered in populations of
parents of children aged 2–12 years (Foskolos, 2014;
Sumargi et al., 2015). There have been mixed findings on
the effects of Triple P seminars on parent self-efficacy with
the Australian and Greek studies finding no intervention
effect (Sanders et al., 2009; Foskolos, 2014). In contrast, the
seminar RCT study in Indonesia found significant inter-
vention effects on parenting confidence (Sumargi et al.,
2015), similar to that found with discussion groups (Ditt-
man et al., 2016) and consistent with the moderate effect
size for parenting satisfaction and efficacy found in a meta-
analysis on the low-intensity Triple P programs (Sanders
et al., 2014). Low-intensity seminar interventions offer a
potential opportunity to provide information and strategies
to large numbers of parents on either general parenting
strategies or specific parenting issues. Parenting seminars on
healthy lifestyle choices could be a particularly useful
avenue to promote healthy behaviors in children and
families, with potential for preventing the development of
overweight/obesity and other poor health outcomes.

To this end, a series of three Lifestyle Triple P seminars
were developed and designed for delivery to any parent
concerned about or interested in learning more about pro-
moting healthy lifestyle behaviors in their children. The
three seminars provide tips and information on the three
main components linked to the promotion of health beha-
viors in children: general parenting strategies in the context
of a healthy home environment; nutrition and healthy eat-
ing; and promoting physical activity, respectively. This
paper details the first efficacy trial of the Lifestyle Triple P
Seminar Series. The aim of this study was to evaluate the
effects of the intervention on a range of child and parent
outcomes, relative to a waitlist control condition. The pri-
mary outcomes of the evaluation were parenting practices,
child behavioral and emotional adjustment, lifestyle-specific
child problem behavior (i.e., problems with child behaviors
relating to unhealthy practices such as too much screentime,
demanding food, eating unhealthy snacks), and parenting
self-efficacy and lifestyle confidence. Based on previous
research showing intervention effects for parenting practices
and child behavior problems following parent attendance at
Triple P seminars (Foskolos, 2014; Sanders et al., 2009;
Sumargi et al., 2015), it was expected that attendance at the
lifestyle seminars would result in significantly greater

improvements for the intervention compared to the control
group. Based on previous research suggesting that low-
intensity Triple P interventions can have significant effects
on parenting confidence (Sumargi et al., 2015; Sanders
et al., 2014), it was predicted that parent self-efficacy and
lifestyle confidence would improve significantly more in the
intervention compared to the control group. A range of
child-based secondary outcomes were included as explora-
tory variables to assess possible impacts of the seminars on
child lifestyle outcomes. The secondary outcomes were
child BMI z-score, energy intake, physical activity, and
screen-based behaviors. However, there were no specific
predictions that the seminar series would lead to improve-
ments in these secondary child outcomes given the inter-
vention was low-intensity and broad selection criteria for
this study. Lastly, this study reported on data from a satis-
faction survey to explore the acceptability of the interven-
tion with parents.

Method

Participants

Participants were recruited between January 2012 and May
2015 through community outreach in social media, online
forums, and schools and childcare centres around Brisbane,
Australia. All participants completed a telephone interview
to assess eligibility and discuss study requirements. Parents
were eligible if they had a child aged 3 to 10 years.
Exclusion criteria included: (1) the child had a severe
developmental delay, chronic illness or disability; (2) the
child was currently consulting another professional for
weight management or behavioral and/or emotional pro-
blems; (3) the child was taking medication that affected
growth or weight control (including inhaled or oral steroids,
anti-epileptics or other), or (4) the parent could foresee
major disruptions in the next 12 months that may make it
difficult to complete the study.

Of 224 parents who completed the telephone screening,
180 (91%) met the inclusion criteria. Forty-four parents
(20%) declined participation, with the major reason being
that parents wanted a program without a health-focus. Of
those eligible, 160 (83%) were randomized to either the
intervention or control condition (n= 80 in each). The flow
of participants through the study is shown in Fig. 1.

Participants were 160 parents, with an average age of
39 years (SD= 5.01). They were predominantly mothers
(92%), with 59% overweight or obese and 40% healthy
weight. Eight percent of parents were fathers. The average
age of children (91 females, 89 males) was 6 years (SD=
1.91), with 63% within the healthy weight range and 35%
overweight or obese (Cole et al., 2000). Seventy-five
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percent of the parents were married, with an average of 2.17
(SD= 0.86) children in each family. Most of the parents
(76%) were born in Australia or New Zealand. The majority
of primary parents had completed a university degree with
undergraduate (34%) or postgraduate qualifications (35%).
Seventy-three percent of the parents were employed,
working an average of 27.90 h a week (SD= 13.32). Most
parents were able to meet household expenses (82%). The
majority of parents (89%) had not participated in any life-
style intervention or parenting program previously. Sample
demographic characteristics are shown in Table 1. Chi-
squared tests of independence for the categorical variables
and independent samples t-tests for the continuous variables

were conducted in order to compare the intervention and
control conditions across demographic and outcome vari-
ables. No significant differences between conditions were
found (see Table 1).

Procedure

Ethical approval was granted by The University of Queens-
land Behavioral and Social Sciences Ethical Review Com-
mittee (#2012000219) and the trial was pre-registered on the
Australian New Zealand Clinical Trials Registry
(ACTRN12612000865819). Interested parents were screened
for eligibility and informed about study requirements via

Fig. 1 CONSORT diagram of
flow of participants

2350 Journal of Child and Family Studies (2023) 32:2347–2359



telephone. Baseline assessments were then completed and
included: (1) parent-report questionnaires (available online or
printed format); (2) a 3-day food diary of child food intake;
(3) the child wearing an accelerometer for 7 days; and (4)
attendance at two assessment visits to assess anthropometric
measurements and distribute assessment materials. The first
assessment visit was approximately 30min; the second visit
was around 20min. The first visit involved viewing a 15min
training video detailing instructions for accurately positioning
the accelerometer and completing the food diary. Child and
parent anthropometric measurements were also taken. The
second visit occurred approximately 8 days later and
involved returning materials.

Once 10 eligible families had completed baseline
assessment, parents were randomly allocated to intervention
or control conditions. Intervention participants were offered
access to the next available parenting group, and repeated
the assessment process at 2-, 6- and 12-months. Parents
assigned to the control condition repeated assessments at 2-,
6- and 12-months post-enrolment. The control condition
parents were on a waitlist and offered the program follow-
ing completion of all assessment and received no materials
or intervention prior. All participants provided informed
consent to participate in the study.

Design

The study was a randomized controlled trial with a 2
(condition: intervention versus control) by 4 (time: pre-
intervention [Time 1], post-intervention [Time 2], 6-months
[Time 3], and 12-months [Time 4] follow-up) design. This
study was conducted at The University of Queensland,

Table 1 Demographic characteristics of the intervention and
control group

Variable Intervention
(n= 80)

Control
(n= 80)

Continuous M SD M SD t p

Child age (years) 5.96 1.86 6.00 1.97 0.15 0.882

Parent age (years) 39.50 4.96 38.40 5.04 −1.39 0.166

Number of children 2.18 0.86 2.16 0.87 −0.11 0.914

DASS Depression 2.70 3.46 2.70 3.20 −0.25 0.801

DASS Anxiety 1.63 2.49 1.50 1.77 −0.38 0.703

DASS Stress 5.12 3.60 5.74 4.22 0.98 0.327

Categorical n % n % χ² p

Child sex

Male 38 48 31 39 3.05 0.081

Female 42 52 49 61

Parent sex

Male 7 9 5 6 0.36 0.548

Female 73 91 75 94

Child weight status

Underweight 2 3 1 1 1.78 0.619

Healthy weight 53 66 48 60

Overweight 12 15 18 23

Obese 13 16 13 16

Parent weight status

Underweight 1 1 1 1 1.08 0.782

Healthy weight 32 40 32 40

Overweight 29 36 24 30

Obese 18 23 23 29

Householda

Original biological parents 65 83 63 80 0.39 0.825

An original and step-parent 2 3 2 2

Sole parent 11 14 14 18

Martial statusa

Married 56 72 60 76 0.35 0.553

Single/Divorced/Separated 22 28 19 24

Parent country of birthb

Australia/New Zealand 52 68 65 82 8.56 0.200

South East Asia 3 4 3 4

United Kingdom 7 9 7 9

Middle East 2 3 0 0

Asia 2 3 0 0

South Africa 5 6 3 4

Western Europe 5 6 1 1

Child Ethnicitya

Not Aboriginal/Torres Strait 76 97 78 99 0.35 0.552

Aboriginal/Torres Strait 2 3 1 1

Parent’s educationa

Senior high school 12 15 9 12 0.60 0.896

University degree 26 33 27 34

Postgraduate degree 27 35 28 35

Tafe/College/Diploma 13 17 15 19

Parent employeda

No 26 33 17 22 2.76 0.097

Yes 52 67 62 78

Annual income (AUD)a

< $20,799 2 3 2 3 7.94 0.338

Table 1 (continued)

Categorical n % n % χ² p

$20,800–$31,199 0 0 6 8

$31,200–$41,599 3 4 1 1

$41,600–$51,999 2 3 2 3

$52,000–$67,599 9 11 7 9

$67,600–$83,199 8 10 6 8

$83,200–$103,999 11 14 14 18

> $104,000 43 55 41 50

Able to meet household expensesa

Yes 12 15 16 20 1.69 0.430

No 66 85 62 79

Don’t know 0 0 1 1

After expenses can afforda

Nothing 15 19 12 15 1.91 0.385

Some things 30 38 39 50

Most things 33 42 28 35

aData missing for 2 intervention cases and 1 control case
bData missing for 4 intervention cases and 1 control case

DASS Depression, Anxiety and Stress Scale, AUD Australian dollars,
M Mean, SD Standard deviation
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Brisbane, Australia from 2012 to 2016. Interventions were
conducted at two university sites (Ipswich and St Lucia,
Brisbane).

Randomisation

Randomisation was via computer-generated random num-
ber sequence by a contact independent of allocation con-
signment with no clinical involvement in the trial, using a
random block design (block size of 10). The project coor-
dinator was informed of allocation, and participants were
sent a notification letter.

Intervention

The Lifestyle Triple P Seminar Series (Bartlett & Sanders,
2021) is a 3-session parenting intervention designed to help
parents raise healthy children by providing information and
practical strategies for positive parenting, healthy eating,
and physical activity. The intervention consisted of three
2-hour group (in person) sessions conducted weekly. Part-
ners (if applicable) were invited to attend. Children did not
attend sessions; however free childcare was available to
increase parental attendance. The control group participated
in the intervention following participation in the trial.

The first seminar focused on positive parenting strategies
for a healthy home environment. This seminar introduced
parents to the five core principles of positive parenting in
the context of promoting a healthy lifestyle: having a safe,
interesting and healthy environment for children; having a
positive learning environment; using assertive discipline;
having realistic expectations; and taking care of yourself as
a parent. The second seminar introduced parents to nutrition
strategies, such as establishing healthy eating routines,
dealing with fussy eating, trying new foods, and reading
food labels to select healthy foods. The third seminar out-
lined ways for parents to promote physical activity through
reducing sedentary activity and screen-based behavior,
increasing incidental activities, promoting participation in
organized physical activities, and establishing healthy sleep
habits. Families received Tip Sheets for each session to
reinforce session content. If necessary, families were
offered make-up sessions for missed seminars. Group sizes
ranged from three to fifteen families (M= 6.00, SD= 3.56).

Protocol Adherence

Triple P has an internationally coordinated system of
training and accreditation designed to support treatment
fidelity. All sessions were delivered by a practitioner trained
and accredited in Lifestyle Triple P, who was a provision-
ally registered psychologist completing postgraduate train-
ing in Clinical Psychology. Structured session checklists

were completed following each session, and an independent
observer assessed video-recordings of 60% of sessions to
assess content covered.

Measures

Demographic characteristics

The Family Background Questionnaire (FBQ; West &
Sanders, 2010) was used to collect participant demographic
information.

Primary outcome measures

Parenting The Parenting Scale (PS; Arnold et al., 1993)
measured overall parenting practices (PS Total) using 30 items,
with higher scores indicating more dysfunctional parenting.
The internal consistency was high for the PS Total, (α= 0.84).

Parent self-efficacy The Child Adjustment and Parent
Efficacy Scale (CAPES; Morawska et al., 2014) is a 30-item
measure, which assesses child behavioral and emotional
adjustment and parent efficacy. The CAPES Efficacy sub-
scale was used to assess parental self-efficacy in dealing
with child general child behavior, with higher scores indi-
cating higher levels of efficacy. Internal consistency was
excellent (α= 0.95).
The Lifestyle Behavior Checklist (LBC; West & Sanders,

2009) is a 25-item measure assessing child lifestyle-specific
problem behavior and confidence. The Confidence subscale
of the LBC was used to assess parental confidence in
dealing with lifestyle-specific child behavior problems.
Higher scores represent greater levels of confidence.
Internal consistency was excellent (α= 0.96).

Child behavior The CAPES (Morawska et al., 2014) is a
30-item measure used to assess general child behavior pro-
blems. Parents rate the extent to which each behavior applies
to their child, with higher scores indicate higher levels of
problem behavior. The Intensity, Behavioral and Emotional
Adjustment scales demonstrated acceptable to high internal
consistency (α= 0.90, 0.91, 0.71, respectively).
The LBC (West & Sanders, 2009) child lifestyle-specific

problem behavior scale has 25 items (e.g., eating unhealthy
snacks, too much screen time, or demanding food). Parents rate
the extent to which they are experiencing each behavior, with
higher scores indicating greater problems. The LBC Problem
scale demonstrated high internal consistency (α= 0.88).

Secondary outcome measures

BMI z-scores All assessors were trained to conduct mea-
surements according to standard procedures detailed by
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Davies and colleagues (2001). Electronic scales (Seca,
Model 803, Hamburg, Germany) were used to measure
weight to the nearest 0.1 kg. A portable stadiometer assessed
height to the nearest 0.1 cm (Seca, Model 213, Hamburg,
Germany). Child BMI z-scores were then calculated. The
international standard definitions were used to classify BMI
into underweight, healthy weight, overweight and obese
(Cole et al., 2000; World Health Organisation, 2000). Child
age- and sex-specific BMI z-scores were derived from the L
(lambda), M (mu), S (sigma) parameters published by the
Centre for Disease Control (CDC; Kuczmarski et al., 2000).

Energy intake Parents recorded all food and drink their
child consumed over a 3-day period (including two week-
days and one weekend day). Total energy intake (kilojoules)
was analysed using Foodworks 8 Professional nutrition
software (Xyris Software, Australia).

Physical activity The target child wore an accelerometer
for 7 days to assess physical activity levels (GT3X and
GT3X plus models, Actigraph, Pensacola, Florida). Accel-
erometry is considered the gold standard objective measure
of child activity levels (Trost et al., 2005). Devices were
worn over the right hip via a waist belt, as placement here is
more valid and less obtrusive (Sirard et al., 2005). Parents
were instructed to ensure their child wore the accelerometer
at all times (excluding during water-based activities).
Analysis was performed using ActiLife6 software (Pensa-
cola, Florida), with a 15-second sampling interval to detect
the spontaneous activity of children. At least 4 days of valid
data was needed, and to meet criteria for a valid day the
accelerometer must have been worn for a minimum of 8 h
per day. Cut-points were used to distinguish different
intensities of physical activity (Evenson et al., 2008).
Average total minutes of moderate-to-vigorous intensity
physical activity (MVPA) daily was assessed. To promote
wear compliance, information sheets were given to care-
givers and teachers. Parents also kept an activity log during
the wear period to provide information regarding when the
device was taken off.

Screen-based behavior Total weekly time (in minutes)
viewing television, playing electronic games, and computer
use was assessed via parent report.

Baseline measures

Parent BMI As described above, height and weight mea-
surements were taken for parents at baseline to
calculate BMI.

Parent adjustment The Depression Anxiety and Stress
Scale-21 (DASS-21; Lovibond & Lovibond, 1995) has 21

items and assessed baseline symptoms of parental psycho-
logical distress, including depression, anxiety and stress
(higher scores indicating more symptoms). The Depression,
Anxiety and Stress subscales demonstrated acceptable to
excellent internal consistencies (α= 0.90, α= 0.73, and
α= 0.87, respectively). DASS-21 scores were only col-
lected at baseline to assess parent adjustment in the sample.

Client satisfaction

The Consumer Satisfaction Questionnaire (CSQ; West &
Sanders, 2010) asked parents to rate the quality of the ser-
vice provided, how well the intervention met parental
needs, child progress, and general comments about the
intervention.

Sample Size

G*Power software was used to calculate statistical power
analyses. Using the LBC as a primary outcome to guide
power analyses, to detect a medium effect size (d= 0.50), a
minimum of 153 parents were needed to give at least
80% power.

Statistical Analyses

Data was analysed using SPSS 23.0 (SPSS Inc, Chicago,
IL). The efficacy of the intervention was tested using a
series of mixed-model repeated measures (MMRM)
regression models for each outcome on the intent-to-treat
sample (Hedeker & Gibbons, 2006). A restricted maximum
likelihood solution was used to fit the models in order to
include all randomized participants in data analysis.

Time (categorical: Time 1 [coded as 0], Time 2 [coded as
1], Time 3 [coded as 2], Time 4 [coded as 3], condition
(categorical: intervention and control), and the time-by-
condition interaction were entered as fixed effects. Random
intercepts were included in each model to account for var-
iation between participant’s baseline scores. Random slopes
for time were included for each model to account for var-
iation between participants in rates of change over time. For
models with both random slopes and random intercepts an
unstructured covariance matrix was used. Residual within-
person errors were estimated using an identity covariance
matrix. Model fit was evaluated using F tests. For MMRMs
with significant time-by-condition interaction effects, indi-
vidual models for each condition were also run to identify
the source of the significant effect. Follow-up t-tests were
then conducted to determine whether the slope of each
condition was significantly different from zero.

Effect sizes were calculated as mean change from pre-
intervention to Time 4 in the intervention condition minus
mean change from pre-intervention to Time 4 in the control
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condition, divided by pooled pre-intervention standard
deviation and applying a bias-correction for small sample
sizes (Morris, 2008). Effect sizes were interpreted as: small
( ≥0.2), medium ( ≥0.5) and large ( ≥0.8; Cohen, 1992).

For the primary outcomes, reliable and clinically sig-
nificant change were calculated for variables where a sig-
nificant intervention effect was found. Reliable change was
calculated using the standard deviation of pre-intervention
scores and published test-retest reliabilities (Jacobson &
Truax, 1991), to examine the extent to which change from
Time 1 to Time 4 was reliable or unlikely due to chance.
Clinically significant change was explored using chi-square
analyses of the proportion of participants moving from the
clinically elevated to non-clinical range at Time 4, based on
available published cut-offs (Kendall et al., 1999).

Results

Study Attrition

Overall, 18.96% of total score values were missing from
Time 1 to Time 4. A missing values analysis indicated that
data was missing completely at random (MCAR), with
Little’s test not reaching significance, χ2 (1649)= 267.29,
p= 1.000. The proportion of participants who were lost to
follow-up over the course of the study did not differ sig-
nificantly between intervention (26/80) and control condi-
tions (24/80), χ2 (1, n= 160)= 0.03, p= 0.854. Intention-
to-treat analyses were used to ensure all participants were
included in the analyses, and the MMRM approach ensured
appropriate handling of missing data in the modelling.

Protocol Adherence

Of the 69 treatment completers: 60 completed all sessions, 6
completed 2 sessions, and 3 completed 1 session. Four
make-up sessions were conducted face-to-face. The major-
ity of missed sessions were due to work commitments or
parent/child illness. Protocol adherence checklists com-
pleted by the practitioner indicated that 98% of content was
covered. The inter-rater reliability, measure as the agree-
ment between the practitioner and independent rater,
was 100%.

Primary Outcome Intervention Effects

MMRM linear regression was used to compare the rate of
change for individuals in the intervention and control con-
dition across the range of outcome variables from Time 1 to
Time 4. Intervention effects for the primary outcomes along
with means, standards deviations and effect sizes are
reported in Table 2.

Parenting practices

MMRM analysis revealed a significant time-by-condition
interaction on general parenting practice suggesting that the
rate of change was moderated by condition. Follow-up
contrasts revealed that the rate of decrease in general par-
enting from Time 1 to Time 4 was significantly greater for
parents in the intervention condition (βINT=−0.17,
p < 0.001), compared to the control condition (βCON=
−0.04, p= 0.017), t(156)= 4.28, p < 0.001.

Parent self-efficacy

Parent self-efficacy showed a significant time-by-condition
interaction suggesting that the rate of change was moderated
by condition. Follow-up contrasts revealed that the rate of
increase in efficacy scores from Time 1 to Time 4 was
significantly greater for parents in the intervention condition
(βCON= 9.72, p < 0.001), compared to the control condition
(βINT= 4.48, p= 0.001), t(156)=−2.63, p= 0.009.

Lifestyle-specific parenting confidence showed a sig-
nificant time-by-condition interaction. Follow-up contrasts
showed that the rate of increase from Time 1 to Time 4 in
lifestyle-specific confidence scores was significantly greater
in the intervention condition (βINT= 9.22, p < 0.001),
compared to the control condition (βCON= 4.11, p= 0.009),
t(156)=−2.11, p= 0.037.

Child behavior

MMRM analysis of child lifestyle behavior problems
showed a significant time-by-condition interaction sug-
gesting that the rate of change was moderated by con-
dition. Follow-up contrasts showed that the rate of
decrease in lifestyle problem scores from Time 1 to Time
4 was significantly greater for parents in the intervention
condition (βINT =−3.13, p < 0.001), compared to the
control, who showed no significant change from Time 1
to Time 4 (βINT =−1.13, p= 0.053), t(156)= 2.29,
p= 0.023. The time-by-condition interactions for general
child behavior, intensity and emotional adjustment were
not significant.

Secondary Outcomes Intervention Effects

BMI z-score

Time was a significant predictor of change in child BMI
z-scores (β=−0.05, F(1, 118)=−2.86, p= 0.005).
However, no significant time-by-condition interaction
was found for BMI z-scores suggesting that change was
not moderated by condition with both groups experien-
cing reductions in BMI z-scores.
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Energy intake

No significant time-by-condition interaction was found for
total energy intake scores.

Physical activity

No significant time-by-condition interactions were observed
for time spent in moderate-to-vigorous physical activity
(MVPA) in minutes daily.

Screen-based behavior

MMRM analyses revealed that time was a significant pre-
dictor of change in total time spent watching television per
week (β= 46.13, F(1, 230)= 5.89, p= 0.016). A significant
time-by-condition interaction was also found suggesting that
the rate of change was moderated by condition. Follow-up
contrasts showed that the rate of increase in television view-
ing from Time 1 to Time 4 was significantly greater for
parents in the control condition (βCON= 46.80, p= 0.027),
compared to the intervention, (βINT=−17.09, p= 0.276),
t(156)= 2.46, p= 0.015), who showed no significant change.
No significant time-by-condition interactions were found for
time spent playing electronic games or computer use.

Reliable and Clinically Significant Change

Table 3 shows the proportion of reliable change, and the
proportion of participants who reliably and clinically
improved from Time 1 to Time 4. Chi-squared tests for
independence indicated that a significantly greater proportion

of intervention participants, compared to those in the control
condition, showed reliable improvements from Time 1 to
Time 4 for parenting practices. Of those scoring in the clinical
range for parenting practices at Time 1, 23% of intervention
participants moved into the non-clinical range by Time 4,
compared to 3% of those in the control condition. Although
more intervention participants reliably improved in terms of
child lifestyle-specific behaviors from Time 1 to Time 4 (25 vs
13%), this difference was not significant. Significantly more
intervention participants reliably improved in the intervention
group than the control group (39 vs 18%) on parent self-
efficacy with no significant difference on lifestyle confidence
(19 vs 11%). There was no association between allocated
condition and reliable worsening on any measures, with very
small numbers of participants experiencing reliable worsening.

Intervention Acceptability

Overall, parents reported the program was a high-quality
intervention (M= 6.16, SD= 0.80). Most parents received
the type of help they wanted (94%), and gained the infor-
mation needed to implement parenting strategies (97%). The
majority of parents were satisfied with the overall program
(90%). All parents intended to implement the strategies learnt.
Parents reported that the program helped with both lifestyle-
specific behavior (90%), and general child behavior (94%).

Discussion

This first evaluation of the Lifestyle Triple P Seminar Series
demonstrated beneficial improvements on primary outcomes

Table 3 Reliable and clinically significant change on primary outcomes for Time 1 to Time 4

Measure Condition Reliably improved Reliably and clinically improved Reliably worsened No change

% (n/n) χ2 a p % (n/n) χ2 a p % (n/n) χ2 a p % (n/n)

Parenting

PS Total Intervention 37 (19/52) 13.30 <0.001 23 (12/68) 7.02 0.004 2 (1/52) 0.00 1.000 62 (32/52)

Control 6 (3/53) 3 (2/72) 2 (1/53) 75 (40/53)

Child behavior

Lifestyle-specific Intervention 25 (13/53) 1.89 0.139 8 (6/71) 0.54 0.323 5 (3/53) 0.00 0.673 70 (37/53)

behavior Control 13 (7/56) 4 (3/73) 3 (2/56) 86 (48/56)

Parent self-efficacy

CAPES Self-efficacy Intervention 39 (19/49) 4.54 0.026 - 4 (2/49) 0.00 0.614 57 (28/49)

Control 18 (9/51) 2 (1/51) 80 (41/51)

Lifestyle Intervention 19 (10/53) 0.87 0.284 7 (4/61) 0.00 1.000 2 (1/53) 0.00 1.000 79 (42/53)

confidence Control 11 (6/56) 6 (4/63) 4 (2/56) 86 (48/56)

T1 Time 1 (baseline), T4 Time 4 (12-month follow-up), CAPES Child and Adjustment and Parent Efficacy Scale, PS Parenting Scale; aPearson’s
chi-square test for independence using Yates’ Continuity Correction with 1 degree of freedom, 2-tailed p value for Fishers’ Exact Test reported
where expected frequency for any cell is <10. CAPES Self-efficacy has no recommended clinical cut-off, therefore clinical improvement was
unable to be calculated
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relating to parent-reported measures of child and parent out-
comes. At 12-months post-intervention, significant interven-
tion effects were found on parenting practices, child lifestyle
behaviors and general and lifestyle-specific parent self-
efficacy. Significantly more intervention parents reliably and
clinically improved on parenting practices and self-efficacy
than in the control group. On secondary child outcomes
included as exploratory variables, there was only a significant
intervention effect on time watching TV with no intervention
effects found for time spent on other screen-based activities,
BMI z-score, energy intake or physical activity. The large
majority of parents were satisfied with the quality and infor-
mation received in the seminars.

The significant impact of the seminars on parenting
practices was expected and is consistent with previous
research on Triple P seminars which has found intervention
effects on parenting even after delivery of only one seminar
with content largely overlapping with that in the first
seminar in the lifestyle series (Sanders et al., 2009). The
prediction that there would be significant intervention
effects on child behaviors was only partially supported with
an intervention effect only found for lifestyle-specific
behaviors. The lack of significant effect on the three sub-
scales measuring general child behavioral and emotional
problems may be due to the current intervention having a
greater focus on lifestyle-specific behaviors and less specific
information on general parenting strategies compared to that
provided in the other low-intensity Triple P interventions
evaluated (e.g., Dittman et al., 2016). The significant
impacts found on both general and lifestyle-specific self-
efficacy were in line with expectations. Significant inter-
vention effects on parent self-efficacy have not been con-
sistently found in past evaluations of Triple P seminars
(Sanders et al., 2009; Foskolos, 2014), but are commonly
seen across the suite of Triple P interventions, including
lower-intensity programs (Sanders et al., 2014). That par-
ents felt more confident in managing lifestyle-specific
behaviors and concerns in their children, reported
improvements in their parenting practices and reported
improvements in lifestyle-specific behaviors in their chil-
dren 12 months after intervention, provides promising
initial support for the efficacy of the lifestyle seminar series.

In terms of the exploratory secondary outcomes of child
BMI z-score, energy intake, physical activity and screen-
based behaviors, a significant intervention effect was only
found on minutes of TV watching per week. Interestingly, a
greater mean reduction in child BMI z-scores was found in
the intervention condition, however this was not statistically
significant. Nevertheless, improvements in weight, such as
those seen in the initial evaluation of Group Lifestyle Triple
P cannot be expected given the low-intensity nature of the
seminars and the current sample including 63% of children
in the intervention group falling in the healthy weight range.

Future research could potentially explore whether these
seminars could have some impact as a light-touch treatment
approach by evaluating the effects in families with over-
weight or obese children or with specific concerns relating
to lifestyle-specific behaviors. Further research may also
consider using alternative measures of health in children
(beyond BMI z-scores) to be consistent with recent
practices.

A strength of this study was the inclusion of anthropo-
metric measurements of children and parents to ensure the
groups were equivalent at baseline and child BMI z-score
being tracked over the intervention. Additionally, the sec-
ondary outcome of physical activity was objectively
assessed using an accelerometer tracking moderate-to-
vigorous activity. However, all primary outcomes and
other secondary outcomes were parent-report questionnaires
which may be subject to bias. Further research including
other sources of assessment such as observational assess-
ments and teacher-report measures, are warranted. This
study was also limited in its use of a waitlist control group
as a comparison condition. Future research would benefit
from a more stringent design comparing this intervention to
an active control condition. This generalisability of the
findings of this study are limited given that the sample was
mainly Australian mothers with high levels of education
and who were able to meet household expenses. Research
with diverse populations as well as research assessing the
effectiveness of delivery of this program in community
settings is desirable. While a strength of this study was a 12-
month assessment period, large-scale longitudinal studies
spanning many years could provide more insight into the
preventative capacity of the intervention.

The findings of this study support the principle of
minimal sufficiency in the delivery of parenting interven-
tions (Sanders & Mazzucchelli, 2018), where not all parents
require an intensive level of intervention to achieve long-
term intervention benefits. This is further supported by
comparable effect sizes found in other evaluations of brief
Triple P interventions (e.g., Sumargi et al., 2015; Foskolos,
2014), and in parents’ satisfaction with the quality of the
intervention, and with the type of help they wanted and the
level of information they received. The potential benefits of
this program are substantial in promoting positive parenting
and healthy family behaviors. There is potential for this
program to produce additional effects for other public health
problems by improving general parenting which, research
shows, can influence a child’s health behavior (Davids
et al., 2017). A brief program which can be delivered to
many parents at one time and with potential for online
delivery has potential for wide-spread dissemination and to
reach many families. This type of seminar program may be
particularly suitable for implementation in countries lacking
resources (Sumargi et al., 2015). The brief nature of the
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program and capacity for universal application make it a
potentially useful intervention which could form part of a
multilevel population-based system of parenting support
interventions for achieving population level changes in
children’s health and wellbeing (e.g., Doyle et al., 2018,
Sanders & Mazzucchelli, 2018). The impact of such large-
scale rollouts on long-term weight and health-related out-
comes requires investigation. The potential for such pro-
grams to serve as part of preventative measures serving to
reduce the health burden of obesity, diabetes and other
chronic lifestyle-related diseases is worthy of further
investigation.
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