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Abstract 

Background Childhood obesity is a global public health concern. In Ireland, the age standardized prevalence rates 
for obesity in children and adolescents are about 1% higher than the average for countries in the WHO European 
Region. The Parents Plus Healthy Families program (PP-HF), an 8-week, group-based, multicomponent parent train-
ing intervention, was designed to prevent childhood obesity by helping parents promote healthy habits within their 
families.

Methods A multisite cluster randomized controlled trial was conducted to investigate the effectiveness of the PP-HF 
program across 16 community-based and clinical settings. Sixty-eight parents were assigned to the PP-HF group 
and 70 were assigned to the treatment as usual (TAU) control group. Parents completed measures assessing healthy 
habits, child lifestyles behaviors, parental lifestyle-specific self-efficacy, parental satisfaction, family dysfunction, 
and child behavior problems at baseline and post-intervention. Parents in the PP-HF group completed measures 
at 6-weeks follow-up.

Results Multi-level modelling analyses demonstrated that post-intervention, compared to the control group, parents 
in the PP-HF condition reported significant improvements on measures of healthy habits, parental satisfaction, family-
functioning, and child behavior problems. Gains were maintained at 6-weeks follow-up. No change was observed 
on measures of child lifestyle behaviors, or parental lifestyle specific self-efficacy compared to the control group.

Conclusion The PP-HF program may be effective in improving healthy habits, parental satisfaction, family func-
tioning, and child behavior problems among families with children aged 2–12 across both clinical and community 
settings.

Trial registration This trial was retrospectively registered on Open Science Framework on 11.th April 2023. Registra-
tion DOI: https:// doi. org/https:// doi. org/ 10. 17605/ OSF. IO/ 4PY63
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Text box 1. Contributions to the literature

• Although multi-factorial lifestyle interventions are recommended 
for children with overweight and obesity, most interventions target 
only diet and/or physical activity. Furthermore, most interventions target 
children who already have obesity, when early intervention may be more 
efficacious.

• Our study showed that a multi-faceted parent training preventative 
intervention that can be delivered in both clinical and community set-
tings was associated with positive lifestyle changes, and positive family 
and child level outcomes.

• More research is needed to understand if this intervention is most effec-
tive in clinical or non-clinical populations.

Background
Childhood obesity and overweight are a growing public 
health concern. Globally, the prevalence of childhood 
obesity increased tenfold between 1975 and 2016 [1]. 
In Ireland, overweight and obesity among children aged 
5–12  years increased from 12% in 1990 to 25% in 2005 
and decreased again to 16% in 2019 [2]. Similar plateaus 
have been seen across other European countries [3], how-
ever, these tend to be temporary, and globally childhood 
obesity levels are increasing exponentially [4]. Com-
pared with the average for countries in the WHO Euro-
pean Region, in Ireland there are higher age standardized 
prevalence rates for obesity in children (12.5% vs. 11.6%) 
and adolescents (8.2% vs. 7.1%) [4].

These trends are based on the World Health Organiza-
tion’s method for defining obesity as a chronic, complex 
disease characterized by excessive adiposity for which 
Body mass index (BMI) is a marker [4]. BMI is calcu-
lated as weight in kilograms divided by height in meters 
squared. For young people under 18 years, BMI catego-
ries for defining obesity vary by age and gender, based 
on WHO growth charts. Children aged 0 to 5 years have 
obesity if their BMI is more than 3 standard deviations 
above the median. For children and adolescents aged 5 to 
19  years, a BMI more than 2 standard deviations above 
the median (or the 95th centile) is the diagnostic crite-
rion for obesity.

Childhood overweight and obesity contribute signifi-
cantly to the global burden disease [5], increasing the risk 
of numerous health conditions, including type 2 diabe-
tes, cardiovascular disease, and certain types of cancer 
[6]. Obesity and overweight in childhood have also been 
linked to increased prevalence of mental health difficul-
ties and lower levels of self-esteem [7]. The development 
of over-weight, obesity and obesity-related behaviors 
and risk of related health conditions have been shown 
to strongly persist into adulthood [8]. BMI reduction 
outcomes of obesity interventions in adulthood tend to 
be poor [9]. Hence, the recent increased emphasis on 
managing obesity as a chronic disease and focusing on 

improving quality of life, function, and health in obese 
adults [4]. Health-related habits are developed and laid 
down in early childhood [10], indicating that childhood is 
a pivotal time for early intervention for the treatment and 
prevention of overweight and obesity [2].

The development of childhood obesity is complex aris-
ing from an interplay of genetic, environmental, social, 
and family-level factors [11]. Family wellbeing, charac-
terized by a low level of family stress, authoritative par-
enting, and parental reinforcement of healthy habits is 
a protective factor in preventing obesity [11, 12]. This 
provides a rationale for preventative childhood obesity 
interventions that aim to improve family wellbeing as 
an aspect of healthy family lifestyles. Several high-qual-
ity systematic reviews [13–16] indicate that the most 
effective interventions for the treatment and preven-
tion of childhood obesity are parent or family-focused 
and multi-faceted, targeting meals, physical activity, and 
behavioral change. An umbrella review of Cochrane 
reviews of interventions for the treatment of pediatric 
obesity concluded that intensity of parental involvement 
and parents’ role as role-models may be important deter-
minants of effective weight management interventions 
[14]. However, despite evidence for the effectiveness of 
multi-component interventions, a review of the content 
of parent-based interventions [17] found that most stud-
ies targeted diet (90%) and physical activity (82%), while 
media use (55%) and sleep (20%) were less frequently 
targeted. Only 16% of 119 interventions included in the 
review targeted all four behavioral domains [17].

In Ireland, the new public Health Service Executive 
(HSE) model of care for the management of childhood 
overweight and obesity [18] recommends enhanced par-
enting programs as part of a tiered approach to treatment 
and prevention. Indeed, parent only interventions may 
be more cost-effective than interventions that involve 
the whole family [19, 20] while being equally effective 
[19, 21]. Multi-component parent-only interventions 
may thus represent a beneficial and cost-effective way 
of managing childhood overweight and obesity [19, 20]. 
Although the HSE guidelines specifically recommend 
enhanced parenting programs for the management of 
pediatric obesity, there is a dearth of evidence on the 
existence and efficacy of such programs in Ireland. High 
quality evidence on the efficacy of such interventions in 
an Irish context is crucial to the implementation and evi-
dence base of this new care model.

The Parents Plus (PP) programs are a suite of evi-
dence-based, group-based parent training interventions 
designed to enhance family wellbeing and parent–child 
relationships of families in community and clinical and 
settings [22]. The PP Healthy Families program (PP-HF) 
is a preventative group-based parenting program which 
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targets factors that contribute to obesity and overweight 
in Irish children. The PP-HF program combines dietary, 
behavioral, and physical activity elements as well as 
strategies aimed at aiding sleep, emotional well-being, 
and technology use. To facilitate parental self-regula-
tion and mindful parenting, in the PP-HF program par-
ents also learn mindfulness skills. The program involves 
eight weekly, two-hour group sessions and is delivered 
by pairs of trained co-facilitators across a range of set-
tings. A pilot study of the PP-HF program [23], sum-
marized in supporting information, which included 42 
families, showed that it was highly acceptable to parents 
and resulted in positive changes in healthy habits, chil-
dren’s lifestyle problems, parents confidence in changing 
children’s lifestyle behaviors, parental satisfaction, child 
behavior problems, and child prosocial behavior when 
delivered in-person or online.

The current study was a cluster randomized control 
trial (RCT) that aimed to evaluate the effectiveness of the 
PP-HF program in promoting healthy habits and other 
positive outcomes. Specifically, the RCT aimed to inves-
tigate if the 8-week PP-HF program led to significant 
improvements on outcome measures of healthy habits, 
parental satisfaction, family dysfunction and child behav-
ior problems compared to a treatment as usual (TAU) 
control group. The PP-HF group also completed outcome 
measures six weeks after the PP-HF program to assess if 
gains were maintained at follow-up.

Based on the aims outlined above, the study addressed 
the following three research questions:

(1) Is participating in the PP-HF program associated 
with increased healthy lifestyle behaviors among 
families compared to a TAU control group?

(2) Is participating in the PP-HF program associated 
with positive increases in parental satisfaction, fam-
ily functioning and child behavior problems com-
pared to a TAU control group?

(3) Are positive outcomes among families maintained 
six weeks after the PP-HF program has been com-
pleted?

Method
Study sites and context
Sixteen agencies were recruited through Parents Plus. 
Fifteen were based in Ireland and one agency was based 
in the UK. The agencies recruited in Ireland included 
three public health service primary care centers, two 
public health service children’s disability network teams, 
two schools for disadvantaged children, six family 
resource centers, one child protection agency, and a free 
national online service for parents. The UK service was a 
community-based child and family agency. Participating 

agencies received program materials, training, and super-
vision free of charge from Parents Plus.

Ethical approval
Ethical approval for this study was granted by the UCD 
Human Research Ethics Committee (ref HS-21–79) and 
the Public Health Service Executive South-East Research 
Ethics Committee.

Study design
This study was a parallel cluster-randomized non-blinded 
control trial. There were two groups: an intervention 
group who attended the 8-week PP-HF program and 
a control group who received TAU. Fourteen of the 16 
agencies contributed one cluster to the design, and two 
agencies each contributed two clusters. From this set of 
18 clusters, nine were randomized to the PP-HF inter-
vention condition and nine to the TAU control condi-
tion. Within this design, a case referred to a parent who 
wanted to improve healthy habits in their family. If two 
parents from the same family took part in the study, only 
data from one randomly selected parent was included as 
a case. In fact, this only occurred in a single case.

Participants in both groups completed self-report 
assessment instruments at baseline and post-intervention 
when the 8-week PP-HF program had concluded. The 
intervention group was also assessed at six to eight weeks 
follow-up. Families assigned to the TAU control group 
were offered a place in the PP-HF program once they 
had completed their post-intervention questionnaire. 
This was offered for ethical reasons, and was not part of 
the study design. For this reason, parents in the control 
group were not assessed at follow-up.

This trial was non-blinded. The researchers, facilita-
tors in the participating agencies, and the participants 
themselves were aware of whether participants were in 
the intervention or control arm. The researchers were not 
involved in administering the outcome measures to par-
ticipants nor were they involved in facilitating any of the 
intervention groups.

Randomization
A total of 18 clusters from 16 participating agencies were 
assigned to matched pairs and then randomized to the 
intervention or control groups using a coin flip method. 
Randomization for the first phase of the data collection 
took place in December 2021 and for the second phase of 
data collection in July 2022. The coin flip was carried out 
by two members of the project team (COD and BD) using 
a coinflip website [24]. Pairs of agencies were matched on 
a pragmatic basis within the context of limited resources 
of time and funding of the trial. Effort was made to group 
agencies that serve similar populations together, such as 
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matching public health primary care centers with one 
another and matching family resource centers to one 
another. A description of each of the agencies in the nine 
matched pairs is outlined in Table S1.

Participants
To determine sample size, a power analysis was con-
ducted using G*Power 3.1 [25]. The power analysis 
showed that a minimum total sample size of 128 would 
be required to detect a medium effect size (d = 0.5), sig-
nificant at p < 0.05, with a power of 0.8, in a 2 X 2, Groups 
X Time design with multiple dependent variables. With 
an allowance for attrition a total of 138 cases were 

recruited and randomized, 68 to the PP-HF group and 70 
to the TAU group.

Eligibility criteria were parents/guardians with at 
least one child aged between 2–12  years who wished 
to increase the extent to which their families engage in 
healthy lifestyles. Exclusion criteria were parents/guardi-
ans with no children aged between 2–12. The flow of par-
ticipants through the study is shown in the CONSORT 
flow diagram, Fig.  1 [26]. Participants included both 
self-referred parents who wanted to engage in a healthy 
lifestyle intervention, and parents who were offered the 
PP-HF program while their children were on waiting lists 

Fig. 1 Participant flow through the study. Agencies are organizatons from which participants were recruited. Groups are groups of 6–12 parents 
who recevived PP-HF or TAU. PP-HF is the Parents Plus Healthy Families program. TAU is treatment as usual. Only one parent per child was included 
in the analysis
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for other services that addressed children’s emotional and 
behavioral difficulties.

Assessment protocol
Psychometric measures used in the assessment protocol 
are outlined below. Cronbach’s alpha reliability coeffi-
cient on all total scale scores exceeded 0.70, which is the 
cut-off for acceptable reliability [27].

Demographic questionnaire
This 11-item instrument was designed to gather informa-
tion on family demographics including age and gender 
of family members, parental relationship status, employ-
ment status, occupation, and ethnicity.

Healthy Habits Questionnaire (HHQ) [28] assesses 
healthy family behaviors in multiple domains. It includes 
items such as “My children get active” and “We sit down 
together as a family to eat meals.” Parents rated items on 
a 3-point scales from 0 (rarely) to 2 (mostly). There are 
48 and 23 item versions of the HHQ. The 23-item ver-
sion was developed from the 48-item version using fac-
tor analysis. The HHQ-48 contains items in the following 
eight a priori domains: parent empowerment, family 
connection, healthy food routines, healthy meals, active 
play, managing technology, restful sleep, and healthy and 
happy mind. The HHQ-23 includes items in the follow-
ing four factor scales: screens and routines, activity, par-
ent–child connection, and healthy food / good example. 
Ranges for total scores on the 48 and 23 item versions 
of the HHQ are 0–96 and 0–46 respectively, with high 
scores indicating healthier behavior. Both versions of the 
HHQ have good overall reliability and construct validity. 
However, the short version also has factorial validity [28].

Lifestyle Behavior Checklist (LBC) [29] is a 25-item 
measure that yields a total problem score that reflects 
parental perceptions of their children’s over-weight and 
obesity-related behaviors including eating, screen-time, 
and physical activity and a total confidence score, reflect-
ing parents’ self-efficacy in dealing with these behaviors. 
On the problem scale, parents rated the extent to which 
a behavior is a problem for them on a scale from 1 (not 
at all) to 7 (very much). Items include “watches too much 
television” and “refuses to do physical activity.” On the 
confidence scale, parents rated how confident they are 
dealing with the problem behavior from 1 (Certain I can’t 
do it) to 10 (Certain I can do it). The clinical cut-off val-
ues for the LBC problem scale are scores greater than 50 
(range = 25–175), and high scores indicate greater prob-
lems [28]. For the LBC confidence scale, the clinical cut-
off are scores under 204 (range = 25–250) and low scores 
indicate less parental confidence [28]. The LBC has been 
shown to have high internal reliability [29–31] and good 

consistency with other child behavior and parent meas-
ures [29, 31].

Kansas Parental Satisfaction Scale (KPS) [32] is a 
3-item parent self-report scale that measure parents’ 
satisfaction with themselves as a parent, the behavior of 
their children, and their relationship with their children. 
Parents responded to each item on a seven-point scale 
ranging from 1 (extremely dissatisfied) to 7 (extremely 
satisfied). Items are summed to generate a total parental 
satisfaction score ranging from 3–21 with higher scores 
indicating greater satisfaction. A clinical cut-off score of 
15 or less (range = 3–21) has been suggested to indicate 
low parental satisfaction [33]. An example of a KPS item 
is “How satisfied are you with yourself as a parent?” The 
KPS has been found to have adequate internal consist-
ency and criterion validity in a series of studies [33].

Systemic Clinical Outcome and Routine Evalua-
tion-15 (SCORE-15) [34] is a 15-item self-report scale 
that yields an overall family dysfunction score and scores 
on subscales that assess family strengths, difficulties, and 
communication. Parents rated items on six-point scales 
ranging from 1 (describes my family extremely well) to 
6 (that does not describe my family at all). Items include 
“Each of us gets listened to in our family” and “It feels 
miserable in our family.” Negatively worded items are 
reversed, and the items are summed and divided by the 
total number of items to obtain a total mean score rang-
ing from 1–5, with high scores indicating greater family 
dysfunction. A systematic review [34] indicated that the 
SCORE-15 has high test–retest reliability and satisfactory 
internal reliability. The clinical cut-off for the SCORE-15 
total was reported as 2.92 in a norming study of 403 Irish 
parents [35].

Strengths and Difficulties Questionnaire parent ver-
sion (SDQ) [36, 37] is a 25-item instrument that assesses 
child behavior problems and prosocial behavior and 
among children aged 2 to 16  years. Parents rated their 
agreement with each of the 25 items on a three-point 
scale from 0 (not true) to 2 (certainly true). The total 
difficulties score of the SDQ was used in this study; it is 
calculated by summing the scores across the emotional 
difficulties, conduct difficulties, hyperactivity/inatten-
tion, and peer relationship difficulties subscales. Items 
include “my child has at least one good friend” and “my 
child thinks things out before acting.” The score range for 
the SDQ total difficulties scale is 0–40 with higher scores 
indicating more problems. Total difficulties scores above 
the 90th percentile predict a significantly higher prob-
ability of psychiatric diagnoses [37]. Internal consistency, 
test- retest reliability and inter-rater agreement of the 
SDQ parent version have been reported as satisfactory in 
numerous studies [38].
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Evaluation of the program
Participants in the PP-HF group were asked four ques-
tions about their experience of attending the program 
at Time 2. These questions were regarding what they 
liked best about the program, what were the ben-
efits of the program, whether they felt there was any-
thing missing and if there was anything they felt would 
improve the program.

PP‑HF intervention
The PP-HF program is a group parent training inter-
vention. It is designed to help parents promote healthy 
habits within their families and to prevent childhood 
obesity. The program is suitable for families with chil-
dren aged 0–12 years. It consists of eight 2-h sessions. 
The program curriculum and session content are out-
lined in Table  1. In the PPHF program participants 
develop parenting skills that promote supportive fam-
ily relationships and healthy habits, especially healthy 
eating, regular physical activity and exercise, limiting 
screen-time, and healthy sleeping routines. Parents also 
learn mindfulness skills which facilitate self-regulation 
and mindful parenting. The following training tech-
niques are used in the PP-HF program: mindfulness 
meditation, goal setting and review, didactic instruc-
tion, video modelling, rehearsal role-plays, feedback, 
group discussion, handouts, homework, and homework 
review. It is delivered by pairs of trained co-facilitators 
to groups of 6 to 12 parents. Parents and their partners, 
but not children, are invited to attend. The PP-HF pro-
gram incorporates video footage of parent–child inter-
actions and advocates a mindful, cooperative, assertive 
parenting style. The video scripts are written in an Irish 
idiom, and the actors speak in Irish accents.

A typical session involves a welcome from the facilita-
tors, a review from the participants of how they have put 
into practice the new ideas from the previous week’s ses-
sion, introduction of the current week’s topic, video input 
and discussion of the topic, role play and skills rehearsal, 
planning for the next week and summing up. Each parent 
in the study received a workbook summarizing the ses-
sion content and suggested between-session tasks.

TAU control group
Parents randomized to the TAU control group received 
routine services provided by the agencies from which 
they were recruited. These included public health pri-
mary care centers, public health disability services, 
schools for disadvantaged children, family resource 
centers, a child protection agency, and a free national 
online service for parents. Thus, there was considerable 

variability in the interventions received by control group 
participants.

Procedure
The trial was carried out over two phases. Eight clusters 
participated in the first phase of data collection (January 
2022 to May 2022). Ten clusters took part in the second 
phase (September 2022 to March 2023). Parents were 
recruited by host agencies through their usual methods 
of recruiting for parenting groups.

Interested parents attended a screening interview with 
one of the trained facilitators in their host agency prior 
to consenting to participate in the study. Parents who 
wished to take part in the PP-HF program but not in the 
research study were permitted to do so. In the PP-HF 
condition, parents either completed the pre-study ques-
tionnaire at this interview or were emailed a link to com-
plete the questionnaire online prior to the beginning 
of the group. Screening interviews in all agencies took 
place 1–2 weeks prior to the beginning of the group. In 
the control group, screening interviews took place at the 
same time as the PP-HF screening interviews, approxi-
mately 8 weeks prior to the end of the PP-HF program. 
Parents in the control condition completed the question-
naire at the pre-screening interview or were emailed the 
link to the online questionnaire to return within a week.

Six weeks after the program finished, parents in the 
training group condition completed follow-up meas-
ures. The questionnaire link was emailed to them by the 
facilitators in their host agency and a reminder email 
was also sent. A final reminder email was sent one to 
two weeks later by the researchers for any outstanding 
questionnaires.

At all participating agencies (with one exception) data 
were collected through the online platform Qualtrics 
[39], an electronic data capture platform, fully compliant 
with Good Clinical Practice, 21 CFR Part 11, GDPR, 20 
ISO 27001 and ISO 9001.14. In one agency, the data were 
collected using paper-based questionnaires and consent 
forms.

Treatment fidelity
All program facilitators attended a two-day training 
course on facilitating the PP-HF program delivered 
by the program developers. Facilitators received regu-
lar supervision throughout the trial. A comprehensive 
facilitator booklet and parent booklet were developed 
to accompany the PP-HF program and included all 
the course materials. All the groups were run using the 
facilitator manual and the parent booklet, which was dis-
tributed to parents during the first session. Facilitators 
were instructed to follow the Parents Plus Quality Pro-
tocol which includes parental goals and session feedback 
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forms, session planning and review forms and facilitator 
quality checklists. Adherence to the quality protocol was 
not assessed as part of the research.

In some agencies the intervention was delivered online. 
Efforts were made to ensure consistency of the delivery 
of the program between online and face to face formats. 
For example, where role-plays were required, these were 
done on breakout rooms on Zoom. Multi-media mate-
rial such as videos and PowerPoints were the same across 
online and face to face groups. The pilot study, summa-
rized in supporting information, indicated that there 
were no significant differences in effectiveness across 
online and face to face groups [23].

Data analysis
All statistical analysis was carried out using IBM SPSS 
Statistics 27. Data were explored for assumptions of nor-
mality. All total scale scores had skewness and kurtosis 
levels within the normal range of −2 to + 2 [40], except 
for the LBC Total Problem scale at follow-up. The lin-
ear mixed-effects models (MIXED) procedure on IBM 
SPSS Statistics 27 was carried out for repeated measures 
analyses of primary (HHQ-48) and secondary (all other) 
outcome measures. Two separate multilevel models were 
fitted; the first for baseline and post-intervention data 
from PP-HF intervention and TAU control groups, and 
the second for baseline, post-intervention, and six-week 
follow-up data from the PP-HF intervention group only. 
The MIXED procedure facilitates modified intention-to-
treat analyses (mITT) by including all available data from 
participants, as well as multi-level analysis. For the two-
group analysis, time-points (Level 1) were nested within 
participants (Level 2) who were located in randomized 
trial conditions (Level 3) [41]. The models were specified 
to include fixed effects for time (baseline, post-interven-
tion), treatment condition (PP-HF, TAU) and their inter-
action (time*treatment), in addition to random effects for 
time. For the PP-HF single group analysis, time-points 
(Level 1) were nested within participants (Level 2) and 
models were specified to include fixed effects for time 
(baseline, post-intervention, follow-up). To ensure model 
convergence, participants who completed outcome meas-
ures at baseline and post-intervention or follow-up were 
included in the analysis regardless of how much of the 
intervention they had received.  Optimal model fit was 
confirmed by testing covariance structures and retain-
ing those with the smallest Akaike Information Criterion 
[41]. In addition, to elucidate the covariance and correla-
tion between baseline scores on variables and their linear 
growth estimates across time, unstructured and unstruc-
tured: correlation metric  covariance matrices were also 
specified.

For participants who were missing less than 10% of 
data on a scale, the average of the sum of the scale was 
used to replace the missing values. To reduce the impact 
of missing data on analyses, multilevel models were fitted 
that incorporated all available participant data.

Statistical tests for significant baseline difference 
between the intervention and control groups were not 
performed, in line with the CONSORT guidelines [26]. 
The process of randomization in an RCT means that any 
testing would be carried on two samples from the same 
population, and significant baseline differences are con-
sidered as occurring randomly [42].

A total of 38 parents who took part in the PP-HF 
intervention group provided free text responses to the 
four questions pertaining to the evaluation of the pro-
gram. Free-text responses were coded and categorized 
using a content analysis framework [43].  Questions 1 
and 2 pertained to the benefits of the program and so 
responses to these two questions were combined and 
analyzed together. Similarly, Questions 3 and 4 pertained 
to changes that participants would make to the program 
so responses to these two questions were also combined 
for analysis. Initial codes were developed and categorized 
into themes.

Results
Sociodemographic characteristics of participants at 
baseline are outlined in Table  2. Data were provided by 
138 participants at baseline. Of those 138 participants, 
91 participants provided data post-intervention (attri-
tion rate 34.06%). The attrition rates at post-interven-
tion for the PP-HF and TAU control groups were 39.7% 
and 28.5%, respectively. A total of 25 participants from 
the PP-HF group completed follow-up measures (attri-
tion rate 39.0%). A chi-square analysis revealed that 
there were no significant differences in the attrition rate 
between the PP-HF group and TAU control group at 
post-intervention, (χ2 (1, 138) = 1.44, p = 0.230.

Participants’ mean scores on the primary and second-
ary outcome measures at baseline, post-intervention and 
follow-up are presented in Table 3. A series of independ-
ent t-tests revealed that there were no statistically signifi-
cant baseline differences between completers and those 
lost to attrition on any of the primary or secondary out-
comes. (See Table  S2 in supporting information). This 
indicates that dropouts did not affect the power of statis-
tical tests to evaluate the significance of group differences 
in outcome measures.

Healthy Habits: HHQ‑48 and HHQ‑23
Comparison between PP‑HF and TAU groups
A multilevel model investigating differences in the HHQ-
48 between the PP-HF group and TAU control group 
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revealed a statistically significant time × condition inter-
action, β = 6.07, p = 0.023, 95% CI [0.83, 11.32]. This 
finding indicates that participants in the PP-HF group 
reported increased healthy habits assessed with the 
HHQ-48 from baseline to post-intervention at a greater 
rate than participants in the TAU control group. In con-
trast, a multilevel model investigating differences in the 
HHQ-23 between the PP-HF group and TAU control 
group did not reveal a statistically significant time × con-
dition interaction, β = 2.28, p = 0.139, 95% CI [−0.75, 

Table 2 Sociodemographic characteristics of all participants and 
those in the Parents Plus Healthy Families (PP-HF) group and the 
treatment as usual (TAU) control group at baseline

PP‑HF TAU Total
N = 68 N = 70 N = 138

Gender Parent
 Mother f 63 62 125

% 92.6% 88.6% 90.6%

 Father f 5 8 13

% 7.4% 11.4% 9.4%

Parent’s age
 20–29 f 3 5 8

% 4.4% 7.1% 5.8%

 30–39 f 29 29 58

% 42.6% 41.4% 42.0%

 40–49 f 33 28 61

% 48.5% 40.0% 44.2%

 50–59 f 3 7 10

% 4.4% 10.0% 7.2%

 60 or over f 0 1 1

% 0% 1.4% 0.7%

No. children
 1–3 children f 59 56 115

% 86.8% 80.0% 83.3%

 4–6 children f 9 12 21

% 13.2% 17.1% 15.2%

 7–9 children f 0 2 2

% 0% 2.9% 1.4%

Gender children
 Boys f 17 17 34

% 25.0% 24.3% 23.8%

 Girls f 20 17 37

% 29.4% 24.3% 25.9%

 Boys and girls f 31 36 67

% 45.6% 51.4% 46.9%

Child’s age
 Mostly under 5 years f 18 14 32

% 26.5% 20.0% 23.2%

 Mostly between 6–12 years f 30 35 65

% 44.1% 50.0% 47.1%

 Ages spread from under 5 years 
to 12 years

f 20 21 41

% 29.4% 30.0% 29.7%

Parental marital status
 Married f 42 36 78

% 61.8% 51.4% 56.5%

 Single f 13 14 27

% 19.1% 20.0% 19.6%

 Separated f 5 5 10

% 7.4% 7.1% 7.2%

 Divorced f 1 5 6

% 1.5% 7.1% 4.3%

Table 2 (continued)

PP‑HF TAU Total
N = 68 N = 70 N = 138

 Living with partner f 7 10 17

% 10.3% 14.3% 12.3%

 Widowed f 0 0 0

% 0% 0% 0%

Ethnicity
 Irish f 47 41 88

% 69.1% 58.6% 63.8%

 Oher white background f 16 24 40

% 23.5% 34.3% 29.0%

 Asian f 4 0 4

% 5.9% 0% 2.9%

 Irish traveler f 0 3 3

% 0% 4.3% 2.2%

 African f 1 2 3

% 1.5% 2.9% 2.2%

Employment status
 Employed f 40 35 75

% 58.8% 50.0% 54.3%

 Unemployed f 28 35 63

% 41.2% 50.0% 45.7%

Employment type
 Unskilled work f 2 5 7

% 2.9% 7.1% 5.1%

 Sem-skilled work f 9 6 15

% 13.2% 8.6% 10.9%

 Non-manual work f 1 1 2

% 1.5% 1.4% 1.5%

 Managerial/technical work f 11 11 22

% 16.2% 15.7% 16.1%

 Professional/employer f 22 13 35

% 32.4% 18.6% 25.5%

 Farmer f 2 1 3

% 2.9% 1.4% 2.2%

 Own-account workers f 0 1 1

% 0% 1.4% 0.7%

 Other f 21 31 52

% 30.9% 44.3% 38.0%
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5.30]. These two sets of contrasting results indicate that 
the 48-item version of the HHQ is more sensitive to dif-
ferential change in PP-HF and TAU groups than the 
HHQ-23. This is due to the broader range of lifestyle 
issues covered in the HHQ-48.

Changes across time in the PP‑HF group
A multilevel model revealed statistically significant 
changes in HHQ-48 total scores across time in the PP-HF 
group, β = 6.32, p < 0.001, 95% CI [4.21, 8.43]. HHQ-48 
scores at baseline were significantly lower than those at 
follow-up, β = −11.62, p < 0.001, 95% CI [−15.98, −7.27], 
while no statistically significant difference was detected 
between post-intervention and follow-up, β = −2.76, 
p = 0.236, 95% CI [−0.7.37, 1.84]. Similarly, a multi-
level model revealed statistically significant changes in 
HHQ-23 total scores across time in the PP-HF group, 
β = 2.88, p < 0.001, 95% CI [1.79, 3.97]. HHQ-23 scores 
at baseline were significantly lower than those at follow-
up, β = −5.51, p < 0.001, 95% CI [−7.78, −3.24], while no 
statistically significant difference was detected between 
post-intervention and follow-up, β = −2.03, p = 0.095, 
95% CI [−0.4.41, 3.58].

Children’s lifestyle problems and parental confidence 
changing these: LBC problems and LBC confidence
Comparison between PP‑HF and TAU groups
On the LBC, multilevel models revealed no statistically 
significant time × condition interactions in problems, 
β = −9.90, p = 0.052, 95% CI [−19.90, 0.09] or confidence, 
β = 17.15, p = 0.127, 95% CI [−4.92, 39.22].

Changes across time in the PP‑HF group
A multilevel model revealed statistically significant 
changes in LBC problems across time in the PP-HF 
group, β = −6.12, p = 0.022, 95% CI [−9.99, −2.24]. LBC 
problem scores were significantly higher at baseline, 
indicating more severe child lifestyle problems, than 
at follow-up, β = 11.40, p = 0.006, 95% CI [3.37, 19.43], 
while no statistically significant difference was detected 
between post-intervention and follow-up, β = 2.87, 
p = 0.498, 95% CI [−5.55, 11.29].

A multilevel model revealed statistically significant 
changes in LBC confidence scores across time in the 
PP-HF group, β = 13.06, p = 0.003, 95% CI [4.46, 21.67]. 
LBC confidence scores were significantly lower at base-
line, indicating lower levels of parental confidence, than 
at follow-up, β = −22.83, p = 0.012, 95% CI [−40.49, 

Table 3 Means (M) and standard deviations (SD) for Parents Plus Healthy Families group (PP-HF) and the treatment as usual (TAU) 
control group on the Healthy Habits Questionnaire (HHQ), Lifestyle Behavior Checklist (LBC), Kansas Parental Satisfaction Scale (KPS), 
Systemic Clinical Outcome Routine Evaluation-15 (SCORE-15), and Strengths and Difficulties Questionnaire (SDQ) at baseline, post-
intervention, and follow-up for all available data

PP‑HF TAU 

Baseline Post intervention Follow‑up Baseline Post‑intervention

N = 68 N = 41 N = 25 N = 70 N = 50

Healthy habits
 HHQ-48 total M 69.29 78.54 80.56 64.83 66.66

SD 12.61 9.89 9.17 12.82 14.65

 HHQ-23 total M 34.47 38.20 39.80 31.94 32.80

SD 7.13 5.54 4.76 7.29 7.69

Lifestyle problems and parental confidence changing these
 LBC problems M 66.18 55.00 54.54 67.21 69.83

SD 26.20 20.96 28.67 23.57 27.37

 LBC confidence M 178.61 205.12 211.92 176.49 180.04

SD 54.15 39.80 43.21 41.70 44.72

Parental satisfaction
 KPS total M 14.19 16.44 16.56 13.61 13.68

SD 3.31 2.55 2.96 3.05 3.77

Family dysfunction
 SCORE-15 total M 2.17 2.01 1.93 2.32 2.58

SD 0.65 0.62 0.65 0.78 0.78

Child behavior problems
 SDQ total difficulties M 14.39 11.97 12.38 16.53 17.06

SD 6.29 5.67 7.16 7.40 7.01
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−5.18], while no statistically significant difference was 
detected between post-intervention and follow-up, 
β = −1.00, p = 0.915, 95% CI [−19.68, 17.67].

Parental Satisfaction: KPS
Comparison between PP‑HF and TAU groups
A multilevel model investigating differences in parental 
satisfaction between the PP-HF group and TAU control 
group revealed a statistically significant time × condition 
interaction, β = 1.88, p = 0.015, 95% CI [0.36, 3.40]. This 
finding suggests that participants in the PP-HF group 
reported increased parental satisfaction on the KPS from 
baseline to post-intervention at a greater rate than par-
ticipants in the TAU control group.

Changes across time in the PP‑HF group
A multilevel model revealed statistically significant 
changes in parental satisfaction across time in the PP-HF 
group, β = 1.24, p < 0.001, 95% CI [0.65, 1.82]. Indeed, 
parental satisfaction scores at baseline were significantly 
lower than those at follow-up, β = −2.12, p < 0.001, 95% 
CI [−3.31, −0.93], while no statistically significant differ-
ence was detected between post-intervention and follow-
up, β = −0.03, p = 0.966, 95% CI [−1.29, 1.24].

Family Dysfunction: SCORE‑15
Comparison between PP‑HF and TAU groups
A multilevel model investigating differences in the 
SCORE-15 total between the PP-HF group and the 
TAU control group revealed a statistically significant 
time × condition interaction, β = −0.38, p = 0.012, 95% 
CI [−0.68, −0.08]. This finding suggests that participants 
in the PP-HF group reported a decreased level of fam-
ily dysfunction on the SCORE-15 from baseline to post-
intervention at a greater rate than participants in the 
TAU control group.

Changes across time in the PP‑HF group
A multilevel model revealed no statistically significant 
changes in SCORE-15 total scores across time in the 
PP-HF group, β = −0.09, p = 0.084, 95% CI [−0.20, 0.01]. 
There were no significant differences in SCORE-15 
total scores at baseline compared to those at follow-up, 
β = 0.17, p = 0.141, 95% CI [−0.06, 0.39], while no statis-
tically significant difference was detected between post-
intervention and follow-up, β = 0.02, p = 0.863, 95% CI 
[−0.21, 0.25].

Child behavior Problems: SDQ total difficulties
Comparison between PP‑HF and TAU groups
A multilevel model investigating differences in the SDQ 
total difficulties score between the PP-HF group and 
TAU control group revealed a statistically significant 

time × condition interaction, β = −2.72, p = 0.044, 95% CI 
[−5.37, −0.07]. This finding suggests that participants in 
the PP-HF group reported decreases in SDQ total dif-
ficulties from baseline to post-intervention, indicating a 
reduction in child behavior problems, relative to partici-
pants in the TAU control group.

Changes across time in the PP‑HF group
A multilevel model revealed a statistically significant 
change in SDQ total difficulties across time in the PP-HF 
group, β = −1.00, p = 0.010, 95% CI [−1.76, −0.24]. SDQ 
total difficulties scores were significantly higher at base-
line compared to those at follow-up, β = 1.59, p = 0.039, 
95% CI [0.81, 3.10], while no statistically significant dif-
ference was detected between post-intervention and fol-
low-up, β = −0.64, p = 0.418, 95% CI [−2.20, 0.93].

Figure 2 contains graphs showing dependent variables 
on which the PP-HF group showed significantly greater 
improvement from baseline to post-intervention com-
pared with the TAU control group.

Completer sensitivity analyses
A set of ancillary completer sensitivity analyses were con-
ducted for all dependent variables. For the time x condi-
tion interaction from baseline to post-intervention in the 
PP-HF and TAU conditions, similar results were obtained 
in completer and intention-to-treat analyses for six out 
of seven dependent variables. Different results were 
obtained for analyses of the KPS which assessed parental 
satisfaction. The KPS result was significant in the inten-
tion-to-treat analysis where missing values were imputed 
(N = 138), but not in the completer analysis (N = 91). In 
the intention-to-treat analysis the KPS p value was 0.015 
whereas in the completer analysis it was 0.082 and not 
significant at p < 0.05.

In the completer analysis, for the change over time from 
baseline through post-Intervention to follow-up in the 
PP-HF condition, similar results were obtained in com-
pleter and intention-to-treat analyses for five out of seven 
dependent variables. Different results were obtained in 
the intention-to-treat and completer analyses of the SDQ 
total difficulties scale which assesses child behavior prob-
lems, and the LBC problems scale which assesses chil-
dren’s lifestyle problems. The SDQ result was significant 
in the intention-to-treat analysis where missing values 
were imputed (N = 67), but not in the completer analysis 
(N = 22). In the intention-to-treat analysis the SDQ total 
difficulties scale p value was 0.010 whereas in the com-
pleter analysis it was 0.212 and not significant at p < 0.05. 
In contrast, the LBC problems scale result was not sig-
nificant in the intention-to-treat analysis where miss-
ing values were imputed (N = 67), but was significant in 
the completer analysis (N = 22). In the intention-to-treat 
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analysis the LBC problems scale p value was 0.22 whereas 
in the completer analysis it was significant at 0.001. 
Results of completer and intention-to-treat analyses are 
in Table S3 in supporting information.

Relationship between baseline scores and improvement
A set of ancillary analyses (in Table  S4 in supporting 
information) were conducted to determine the relation-
ships between baseline scores and levels of improvement 
from baseline though post-intervention to follow-up for 
all dependent variables. Models were specified to esti-
mate the correlations between intercepts (baseline scores) 
and slopes (trajectories of scores across time). Lower 
scores at baseline were associated with greater improve-
ments across time in healthy habits (HHQ-48, r = −0.74, 
p < 0.001; HHQ-23, r = −0.91, p < 0.012), parent confi-
dence in addressing their children’s lifestyle problems 

(LBC confidence, r = −0.67, p < 0.001), and parental sat-
isfaction (KPS, r = −0.66, p < 0.001), but not family dys-
function (SCORE-15) or child behavior problems (SDQ). 
For children’s lifestyle problems, however, improvements 
in problems across time were greater for those with lower 
baseline scores (r = −0.51, p < 0.001).

Evaluation of the program
A total of three themes emerged from the analysis of the 
free-text responses regarding the benefits of the program: 
(1) the support of the group (2) time and space for reflec-
tion (3) new knowledge and skills. Four themes emerged 
from the analysis of responses regarding changes to the 
program: (1) no changes needed (2) change in program 
length (3) additional content (4) changes to the format/
structure of the program. Illustrative data along with a 
description of each theme are presented in Table 4.

Fig. 2 Dependent variables on which the Parents Plus Healthy Families (PP-HF) group showed significantly greater improvement from baseline 
to post intervention compared with the treatment as usual (TAU) control group
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Discussion
The cluster randomized controlled trial described above, 
addressed three research questions listed at the end of 
the introduction. With respect to the first research ques-
tion, concerning the impact of the PP-HF program on 
healthy lifestyle behaviors, a comparison of outcomes 
for the PP-HF and TAU groups indicated that the pro-
gram led to a significantly greater increase at post-inter-
vention in healthy lifestyle behaviors assessed with the 
HHQ-48. With respect to the second research question 
concerning the impact of the PP-HF program on paren-
tal satisfaction, family functioning, and child behavior 
problems, a comparison of outcomes for the PP-HF and 
TAU groups showed that the program led to significantly 
greater improvements at post-intervention in parental 
satisfaction assessed with the KPS, family dysfunction 
assessed with the SCORE-15, and child behavior prob-
lems assessed with the SDQ. Regarding the third research 
question, concerning the maintenance of positive out-
comes at follow-up, analyses of baseline, post-interven-
tion, and follow-up data from the PP-HF group showed 
that significant positive outcomes shown immediately 
following completion of the PP-HF program were main-
tained at six-week follow-up for healthy lifestyle behav-
iors assessed with the HHQ-48, parental satisfaction 
assessed with the KPS, family dysfunction assessed with 
the SCORE-15, and child behavior problems assessed 
with the SDQ. There were three negative results. No sig-
nificant differences between the PP-HF and TAU groups’ 
post-intervention scores were found on the HHQ-23, 
the LBC child problems scale, or the LBC parental con-
fidence scales, although gains made by the PP-HF group 
on these three variables group were maintained at six-
seeks follow-up.

These results from the planned analyses were largely 
supported by the ancillary completer sensitivity analysis. 
A further ancillary analysis showed that greater improve-
ment, per variable, occurred for parents in the PP-HF 
group with lower baseline levels of healthy habits (HHQ-
48 and HHQ-23), parental satisfaction (KPS), parental 
confidence in addressing children’s lifestyle problems 
(LBC confidence), and who viewed their children as 
having a lower baseline level of lifestyle problems (LBC 
problems).

There was a discrepancy between the HHQ-48 and 
HHQ-23 results. From baseline to post-intervention, the 
mean HHQ score of the PP-HF group increased signifi-
cantly more than that of the TAU control group for the 
48-item version, but not the 23-item version of the HHQ. 
The greater sensitivity of the HHQ-48 to change arising 
from parents engaging in the PP-HF program was due 
to the broader range of issues covered by the additional 
25 items, and the sensitivity of these additional items to 

change. Parent empowerment and family connection 
were two content domains containing items sensitive to 
change and poorly represented in the HHQ-23.

The overall results of our RCT are consistent with 
conclusions from systematic reviews and meta-analysis 
of parent and family-based interventions for promoting 
positive lifestyle changes and health behavior for pre-
venting and treating obesity and [13–16, 19, 21]. These 
reviews show that multicomponent interventions that 
involve parents and address diet, exercise, and broader 
lifestyle issues such as screentime, and sleep promote the 
development of healthy lifestyles.

The positive findings of our study are consistent with 
two results from the PP-HF pilot study [23], summarized 
in supporting information, which examined the impact 
of the PP-HF program using a single group uncontrolled 
design involving 42 parents. The pilot study, like the cur-
rent study, found that the PP-HF program led to signifi-
cant improvements in healthy lifestyle behaviors assessed 
with the HHQ-48, and child behavior problems assessed 
with the SDQ. However, the current study extended these 
findings by showing that these positive changes were sig-
nificantly greater than those of a TAU control group, and 
were maintained at six-weeks follow-up.

An important difference between the results of the 
pilot study and the current trial, is that unlike the cur-
rent study, the pilot study did not find that the PP-HF 
program led to improvements in parental satisfaction 
assessed with the KPS. In the current study, mean KPS 
scores the PP-HF group improved from a baseline level of 
14.19 to a post-intervention level of 16.44, whereas in the 
pilot study the improvement was from 14.07 to 14.98. It’s 
unclear what accounts for this difference.

The PP-HF pilot study found that the program led to 
significant improvements in children’s lifestyle behavior 
problems, assessed with the LBC problems scale, and par-
ents’ confidence in managing these problems, assessed 
with the LBC confidence scale. Similar results were found 
for the PP-HF group in the current study. However, an 
important negative finding in the current study was 
that these improvements were not significantly greater 
than those that occurred in the TAU control group. One 
potential reason for this outcome could be that parents 
may have required a longer or more intense intervention 
to achieve significant changes. A meta-analysis of family-
based lifestyle interventions among children with over-
weight and obesity [15] found that the outcomes of the 
interventions were positively related to the minutes spent 
in treatment, indicating that longer interventions may be 
associated with better treatment outcomes. In our study 
data were not collected on how many of the eight ses-
sions parents attended, or how many between-session 
home practice tasks were completed. It is possible that a 
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longer time spent in treatment, and greater home prac-
tice task completion may have further augmented the 
positive impact on healthy habits for parents. Indeed, one 
of the themes that emerged from the qualitative evalua-
tion of the program was that parents requested a longer 
intervention with additional content.

There were several limitations to this study. This trial 
was non-blinded. Participants knew if they were in 
the PP-HF or TAU arm of the trial. Also, outcome was 
assessed with self-report scales, rather than observa-
tions made by blind raters. These factors may have biased 
results in favor of the intervention group. On the other 
hand, previous research on parenting programs has indi-
cated that parent-report measures may not be as sensitive 
as researcher-ratings in detecting change, particularly in 
shorter interventions [44].

A second limitation was the high attrition rates both 
the PP-HF intervention (39.7%) and TAU control (28.5%) 
trial arms, which exceeded the expected attrition rate of 
about 10%. The attrition rate in this study is consistent 
with that found in other parent-only interventions for 
pediatric obesity [17, 19]. The high attrition rate could 
potentially have reduced the study’s power to detect sig-
nificant post-intervention differences between PP-HF 
and TAU groups. However, the MIXED multi-level 
modelling data analytic approach used all available data 
(rather than listwise deletion of cases with missing data) 
in model fitting, and this minimized risk of bias due to 
attrition.

A third limitation was that data on the number of ses-
sions attended and the number of between-session home 
practice tasks completed by each parent were not col-
lected. This precluded conducing per protocol analyses. 
Future PP-HF trials should collect data on session attend-
ance and between-session home practice task completion 
as both of these variables have been found to moderate 
the effectiveness of lifestyle interventions [15] as well as 
parenting interventions in general [44].

A fourth limitation was that data on recruitment path-
ways, which may have influenced responsiveness to the 
program, were not collected. They were, therefore, not 
taken into account in data analysis. There were two dif-
ferent recruitment pathways. RCT participants included 
both self-selecting parents who signed up to the PP-HF 
program due to an interest in improving healthy life-
styles, and parents who were offered the program while 
their children were on waiting lists for clinical services 
for a variety of emotional and behavioral difficulties.

A fifth limitation was that data were not collected on 
in-person and online program delivery format. This, 
therefore, was not taken into account in data analysis. 
However, the PP-HF pilot study summarized in support-
ing information found that both in-person and online 

program delivery formats yielded similar outcomes, 
although the small number of cases in this comparison 
meant the statistical analysis was underpowered.

A sixth limitation was that father participation in the 
trial was low, and this may have reduced the impact of the 
PP-HF program. Two lines of research support this view. 
Fathers’ health related behavior influences their children’s 
health behavior [45], and father involvement increases 
the effectiveness of parent training programs which tar-
get disruptive behavior [46]. It is therefore probable that 
father involvement may increase the impact of lifestyle 
change parent training programs.

A final limitation relates to the cluster randomized con-
trolled design of the study. Compared to RCTs in which 
individual participants are randomized to intervention 
and control groups, in cluster RCTs, randomizing clus-
ters of participants to intervention and control groups 
may affect the balance of participants with particular 
characteristics in intervention and control arms of the 
trial. This may increase the risk of bias due to baseline 
differences, and potentially decrease the precision of 
the trial outcomes [47, 48]. In our study this issue was 
addressed by randomizing clusters to PP-HF and TAU 
groups from matched pairs, with matching based on 
agency setting and type of population served.

The trial had a number of important strengths. First, 
the PP-HF program was modelled on a suite of evi-
dence-based parent training programs and had been 
tested in an uncontrolled pilot study, which yielded 
positive results. Second, within the constraints of avail-
able resources, a robust multi-site cluster-RCT research 
design was used. Third, the trial was conducted in ‘real 
world’ Irish and UK community settings, not special-
ist centers, and so results were generalizable to these 
contexts. Fourth, PP-HF facilitators were experienced 
professionals, trained in PP-HF delivery by program 
developers. Fifth, program integrity was maintained 
through the use of a facilitator manual, parent booklet, 
slides, and videos. Sixth, validated psychometric scales 
were used for data collection and multilevel modelling 
was used for data analysis.

Conclusions
Despite public health guidelines recommending parent-
based preventative programs for the management and 
prevention of pediatric obesity in Ireland [18] there is 
currently no such program that has an evidence base in 
an Irish population. Results from this RCT indicate that 
the PP-HF program is an effective way of promoting 
healthy lifestyles as well as parental satisfaction, positive 
family functioning and positive child behavior among 
families with preadolescent children in a way that is con-
sistent with Irish healthcare policy for the management 
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of obesity across the lifespan [18]. This methodologically 
rigorous trial involved a range of clinical and non-clinical 
settings across both urban and rural areas of Ireland, sug-
gesting that these findings are especially generalizable to 
the Irish population.
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Table S1. Descrip0on of study sites in each matched pair. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

  
Parents Plus-Healthy Families interven3on group Matched treatment as usual control group 
  
  
A na%onal school in a town in the northwest of Ireland  A school comple%on program in a town in the southeast 

of Ireland  
  
A family resource center in a village in the southwest of 
Ireland  

A Health Service Execu%ve primary care center in a 
town in the southwest of Ireland  

  
A family resource center in a town in the west of Ireland  A children’s disability service in an Irish city  
  
A family resource center in a suburb of an Irish city  A family resource center in a suburb of an Irish city  
  
A children’s disability service in a suburb of an Irish city  A family resource center in a town in the south of 

Ireland  
  
A family resource center in a village in the northwest of 
Ireland  

A child and family agency in a town in the west of 
Ireland  

  
A Health Service Execu%ve primary care center in a suburb of 
an Irish city 

A Health Service Execu%ve primary care center in a 
town in the east of Ireland  

  
A family resource center in a suburb of an Irish city  A child and family agency in a county in the southwest 

of England  
  
A na%onal telehealth-based charity for Parents in Ireland  A na%onal telehealth-based charity for Parents in 

Ireland  
  

 



3 
 
 

Table S2. Baseline differences between means of completers and drop-outs on the Healthy Habits 
Questionnaire (HHQ), Lifestyle Behavior Checklist (LBC), Kansas Parental Satisfaction Scale (KPS), Systemic 
Clinical Outcome Routine Evaluation-15 (SCORE-15), and Strengths and Difficulties Questionnaire (SDQ).  
 
  Completers Drop-outs Total t (df) p 

  N = 91 N = 47 N = 138   

       

Healthy habits       

HHQ-48 total M 67.12 66.85 67.03 .116 (136) .908 

 SD 12.88 12.98 8.44   

       

HHQ-23 total M 33.21 33.15 33.19 .045 (136) .964 

 SD 7.43 7.11 7.30   

Lifestyle problems and parental confidence changing these  

LBC problems M 67.28 65.53 66.69 .383 (132) .702 

 SD 25.96 22.67 24.83   

       

LBC confidence M 179.92 172.87 177.55 .800 (132) .425 

 SD 49.40 45.79 48.15   

Parental sa3sfac3on        

KPS total M 13.89 13.91 13.90 .043 (136) .966 

 SD 3.31 2.95 3.18   

Family dysfunc3on       

SCORE-15 M 2.25 2.25 2.25 .012 (136) .991 

 SD 0.76 0.65 0.72   

Child behavior problems       

SDQ total difficul%es M 15.42 15.58 15.48 .126 (135) .900 

 SD 7.14 6.60 6.94   
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Table S3. Results of mul0level modelling analysis for (1) Time X Condi0on interac0on from baseline to post-
interven0on in Parents Plus Healthy Families and the treatment as usual condi0ons, and (2) change across 
three Time points (baseline through post-Interven0on to follow-up) in the Parents Plus Healthy Families 
condi0on only. Results are given for all cases (with missing values imputed), and for completers (in which 
cases with missing data are excluded) on the following dependent variables: Healthy Habits Questionnaire 
(HHQ), Lifestyle Behavior Checklist (LBC), Kansas Parental Satisfaction Scale (KPS), Systemic Clinical Outcome 
Routine Evaluation-15 (SCORE-15), and Strengths and Difficulties Questionnaire (SDQ). 
 
  Time x Condi3on interac3on  

from baseline to post-interven3on  
in Parents Plus Healthy Families and the 

treatment as usual condi3ons 

Change over 3me from baseline through 
post-Interven3on to follow-up in the 

Parents Plus Healthy Families condi3on 

  n β 95% 
Confidence 

interval  

p n β 95% 
Confidence 

interval 

p 

Healthy habits          
HHQ-48 total All cases 138 6.07 0.83, 11.32 .023 68 6.32 4.21, 8.43 .001 
 Completers 91 5.61 0.51, 10.73 .032 23 5.59 3.21, 7.97 .001 
          
HHQ-23 total All cases 138 2.28 -0.75, 5.30 .139 68 2.88 1.79, 3.97 .001 
 Completers 91 1.96 -1.03, 4.94 .196 23 2.67 1.41, 3.94 .001 
Lifestyle problems 
and parental 
confidence changing 
these 

         

LBC problems All cases 135 -9.90 -19.90, 0.09 .052 67 -6.12 -9.99, -2.42 0.22 
 Completers 83 -9.63 -19.39, 0.15 .053 22 -9.07 -12.60, -5.54 .001 
          
LBC confidence All cases 135 17.15 -4.92, 39.22 .127 67 13.06 4.46, 21.67 .003 
 Completers 83 11.67 -9.59, 32.92 .279 22 8.36 -0.15, 16.88 .054 
Parental sa3sfac3on           
KPS total All cases 138 1.88 0.36, 3.40 .015 68 1.24 0.65, 1.82 .001 
 Completers 91 1.41 -0.18, 2.99 .082 23 0.67 0.05, 1.30 .034 
Family dysfunc3on          
SCORE-15 total All cases 138 -0.38 -0.68, -0.08 .012 68 -0.09 -0.20, 0.01 .084 
 Completers 91 -0.37 -0.67, -0.07 .016 23 -0.07 -0.18, 0.05 .243 
Child behavior 
problems 

         

SDQ total difficul%es All cases 137 -2.72 -5.37, -0.07 .044 67 -1.00 -1.76, -0.24 .010 
 Completers 84 -2.71 -5.24, -0.18 .036 22 -0.57 -1.47, 0.34 .212 
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Table S4. Covariance and correla0on between baseline scores and linear growth es0mates for the following 
dependent variables: the Healthy Habits Questionnaire (HHQ), Lifestyle Behavior Checklist (LBC), Kansas 
Parental Satisfaction Scale (KPS), Systemic Clinical Outcome Routine Evaluation-15 (SCORE-15), and Strengths 
and Difficulties Questionnaire (SDQ). For the SCORE-15 a correlation could not be computed, as covariance 
parameter was redundant. 
 

                       Covariance Correla3on 
 n β 95% confidence interval  p r p 

Healthy Habits       
HHQ-48 total 68   -35.42            -71.51, 0.66 .054 -.74 .001 
HHQ-23 total 68    -7.78            -17.32, 1.77 .110 -.91 .012 
Paren3ng skills and confidence       
LBC problems 67 -159.00           -288.95, -29.06 .016 -.51 .001 
LBC confidence 67 -755.13 -1655.31, 145.05 .100 -.67 .001 
Parental sa3sfac3on        
KPS total 68     -2.18               -5.36, 1.00 .180 -.66 .001 
Family dysfunc3on       
SCORE-15 total 68       0.01               -0.09, 0.11 .864 Not computed - 
Child behavior problems       
SDQ total difficul%es 67                  -3.56, 7.68 .472 .35 .590 
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Summary of Parents Plus Healthy Families (PP-HF) pilot study 

The PP-HF pilot study was conducted by FM, KL, AK, & JS. QuanAtaAve data were re-analyzed by 

MOC. The main aim of the study was to determine if the PP-HF program led to posiAve changes in 

parent-reported healthy behaviors. Secondary aims were to assess changes following the PP-HF 

program in parental confidence in addressing children’s problemaAc health behavior, parental 

saAsfacAon, children’s prosocial behavior, and child behavior problems; and also to obtain an account 

of parents’ experiences of the PP-HF program. This informaAon was used to inform program 

improvement before conducAng an RCT.  

Design  

The pilot study was a single group uncontrolled trial with self-report quanAtaAve data collected from 

parAcipants before and aPer the PP-HF program. For this, psychometric scales were used that 

assessed healthy habits (Healthy Habits QuesAonnaire, HHQ-481), children’s lifestyle problems and 

parental confidence in addressing these (Lifestyle Behavior Checklist, LBC2), parental saAsfacAon 

(Kansas Parental SaAsfacAon Scale, KPS3) and children’s prosocial behavior and behavior problems 

(Strengths and DifficulAes QuesAonnaire, SDQ4). A qualitaAve study was embedded in the 

quanAtaAve trial. Semi-structured interviews were conducted with a subsample of parAcipants which 

inquired about moAvaAon for aYending PP-HF program, posiAve changes arising from PP-HF 

program, how changes were achieved, and suggesAons for improving the PP-HF program. 

Context and procedure  

The pilot study was conducted in Ireland with ethical approval of the University College Dublin 

Human Research Ethics CommiYee, and informed consent of parAcipants. Literate parents of 

children under 18 years were recruited from two primary care clinics in the Irish public health 

service, two publicly funded family resource centers, a primary school, and a parent training charity. 

Parents were excluded if they had significant mental health problems or intellectual disability, or if 

their children were being assessed or treated elsewhere for weight management, psychological or 
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child protecAon problems, or taking medicaAon that affected growth or weight. The study was 

conducted in two waves in 2019 and 2020. In the first wave, the PP-HF program was conducted in-

person, quanAtaAve data were collected in hardcopy, and qualitaAve semi-structure interviews were 

conducted in-person aPer program compleAon. In the second wave, which occurred during the 

COVID-19 pandemic, the PP-HF program was conducted online using Zoom (hYps://www.zoom.com) 

and quanAtaAve data were collected online using Qualtrics (hYps://www.qualtrics.com). 

PP-HF Interven<on 

The PP-HF program is an obesity prevenAon, group-based, parent training intervenAon, suitable for 

parents of children under 12 years, which involves eight weekly, two-hour group sessions delivered 

by pairs of trained co-facilitators. ParAcipants develop parenAng skills that promote supporAve family 

relaAonships and healthy habits, especially healthy eaAng, regular physical acAvity, limiAng screen-

Ame, and healthy sleeping rouAnes.  Parents also learn mindfulness skills which facilitate self-

regulaAon and mindful parenAng. The following training techniques are used: mindfulness 

meditaAon, goal sefng and review, didacAc instrucAon, video modelling, rehearsal role-plays, 

feedback, group discussion, handouts, homework, and homework review. The program curriculum 

and session content are outlined in Table 1, and a fuller descripAon of the program is given in the 

Method secAon of the paper.  

Treatment fidelity 

PP-HF facilitators were clinical psychologists or family support workers with extensive parent training 

experience, who were trained by program developers in the delivery of the PP-HF program. 

Treatment fidelity across in-person and online formats was maintained through the use of the PP-HF 

facilitator’s manual, slides, video materials, and parent booklet. For online program delivery, the 

Zoom breakout room funcAon was used to facilitate role-play, skill rehearsal, and small group 

discussion of topics. For online program delivery, parAcipants were also invited to ask quesAons by 

using the ‘raise hand’ funcAon or to type their quesAon into the chat bar. 
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Par<cipants 

ParAcipants in the uncontrolled trial were 42 parents, with a mean age of 39.14 (SD = 5.00) years. 

Thirty-five (83.30%) were female; 36 (85.71%) were Caucasian; 27 (64.28%) were employed; and 37 

(88.01%) were married. They had 1-5 children (M = 2.29, SD=1.02). Ten parAcipants aYended the PP-

HF program in-person and 32 aYended online.  

  ParAcipants in the qualitaAve substudy were 10 parents (9 females, 1 male), with a mean age 

of 39.83 (SD = 2.5). They had 1-5 children (M = 2.6, SD = 0.49) with a mean aged of 8.12 (SD = 4.31) 

years, and 42% of children were male. All 10 parAcipants had aYended PP-HF programs in-person 

and were drawn from three different sites (two primary care clinics and one family resource center). 

Quan<ta<ve data analysis  

Thirty of 42 parAcipants (71.42%) provided both pre- and post-intervenAon data, giving a drop-out 

rate of 28.57%. There was no significant difference between the dropout rates from those who 

a#ended online (9/32, 28.13%) or in-person (3/10, 30%) (χ2 (1, 42) = 0.013, p = .909). 

To determine if changes in mean scores from baseline to post-intervenFon, intenFon-

to-treat and completer data for all dependent variables were analysed. MulFple imputaFon 

was used to impute missing post-intervenFon data points in intenFon-to-treat analyses. To 

control for Type I error associated with conducFng mulFple tests, mulFvariate analyses of 

variance (MANOVA) were conducted, and if these were significant we conducted subsequent 

dependent t-tests to idenFfy specific variables on which significant changes occurred. Four 

repeated measures MANOVAs with two levels of Time (baseline vs. post-intervenFon) were 

conducted: an intenFon-to-treat and a completer analysis for parent and family focused 

variables, and an intenFon-to-treat and a completer analysis for child focused problem 

variables. The two MANOVAs on parent and family focused variables included scores from 

the HHQ-48 total which assesses a family’s healthy habits, the LBC confidence scale which 
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assesses parental confidence in changing children’s lifestyle behaviors, and the KPS total 

which assesses parental saFsfacFon. The two MANOVAs on child focused problem variables 

included scores on the LBC problems scale which assesses children’s lifestyle problems and 

the SDQ total difficulFes scale which assesses children’s behavior problems. The results of 

the intenFon-to-treat (F (3, 39) =  27.61, p = <.001) and completer (F (3, 27) =  17.25, p = 

<.001) MANOVAs on parent and family focused variables (HHQ-48 total, LBC confidence, and 

KPS data) were significant. So too were the results of the intenFon-to-treat (F (2, 40) =  8.62, 

p = <.001) and completer ((2, 27) =  4.53, p = .020) MANOVAs on child focused problem 

variables (LBC problems and SDQ total difficulFes). The results of these four MANOVA 

indicate that, overall, significant changes occurred from baseline to post-intervenFon on 

parent or family focused and child focused problem dependent variables. To idenFfy the 

specific variables on which significant changes in mean scores occurred from baseline to 

post-intervenFon, dependent t-tests were conducted, and Cohen’s d effect sizes were 

calculated to determine the magnitude of these changes. Table S5 presents mean scores and 

standard deviaFons for all dependent variables at baseline and post-intervenFon, along with 

results of t-tests and effect sizes. From the table it may be seen that in the intenFon-to-treat 

and completer analyses there was significant improvement from baseline to post-

intervenFon on healthy habits (HHQ-48), lifestyle problems and parental confidence 

changing these (LBC), but not parental saFsfacFon (KPS). In the intenFon-to-treat, but not 

the completer analyses there was significant improvement from baseline to post-

intervenFon in child behavior problems and prosocial behavior (SDQ). There were large 

baseline to post-intervenFon effect sizes for healthy habits (HHQ-48) and parents confidence 

in changing children’s lifestyle behaviors (LBC confidence); medium effect sizes for children’s 
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lifestyle problems (LBC problems); and small effect sizes for parental saFsfacFon (KPS), child 

behavior problems and child prosocial behavior (SDQ). On all variables except the KPS, effect 

sizes in intenFon-to-treat analyses were larger than those in completer analyses. 

The following analyses indicated that the outcomes on all dependent variables for 

those who received the PP-HF program online and in person did not differ significantly.  

Table S6 presents mean scores and standard deviaFons for all dependent variables at 

baseline and post-intervenFon of groups who received the PP-HF program in person and 

online. To determine if changes in mean scores from baseline to post-intervenFon of groups 

who received the PP-HF program in person and online differed significantly, completer data 

from these two groups were analysed. To control for Type 1 error associated with conducFng 

mulFple tests, mulFvariate analyses of variance (MANOVA) were conducted, and if these 

were significant, we conducted subsequent analyses of variance (ANOVA) and t-tests to 

idenFfy specific variables on which significant changes occurred, significant differences 

between means. Two Format X Time MANOVAs, with two formats (in-person vs. online), and 

two Fmes (baseline vs. posFntervenFon) were conducted: one for parent and family focused 

variables, and the other for child focused problem variables. The MANOVA on parent and 

family focused variables included scores from the HHQ-48 total which assesses a family’s 

healthy habits, the LBC confidence scale which assesses parental confidence in changing 

children’s lifestyle behaviors, and the KPS total which assesses parental saFsfacFon. The 

MANOVA on child focused problem variables included scores on the LBC problems scale 

which assesses children’s lifestyle problems and the SDQ total difficulFes scale which 

assesses children’s behavior problems. The MANOVA on parent and family focused variables 

yielded a non-significant Format X Time interacFon effect F (3, 26) =  2.26, p = .105. This 
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indicated that on parent and family focused variables (HHQ-48, LBC confidence, and KPS) 

there was no difference in changes from baseline to post-intervenFon between groups who 

received the PP-HF program in-person and online. In contrast, the MANOVA on child focused 

problem variables yielded a significant Format X Time interacFon effect F (2, 26) =  3.95, p = 

.032. This indicated that on child focused problem variables (LBC problems and SDQ total 

difficulFes) groups who received the PP-HF program in-person and online differed 

significantly in their trajectories from baseline to post-intervenFon. To idenFfy specific 

variables on which groups differed, Format X Time analyses of variance (ANOVAs) were 

conducted on LBC problems and SDQ total difficulFes scales. The ANOVA on the SDQ total 

difficulFes scale, but not the LBC problems scale, yielded a significant Format X Time 

interacFon effect F (1, 26) =  4.78, p < .05. However, a series of t-tests showed that baseline 

and post-intervenFon mean SDQ total difficulFes scores did not differ in either group, and at 

post-intervenFon the means of those who received the PP-HF program in-person and online 

did not differ significantly. Overall, these analyses indicate that the outcomes on all 

dependent variables for those who received the PP-HF program online and in person did not 

differ significantly. The main limitaFon of these analyses in their limited power to detect 

significant effects due to the small number of cases in the pilot study.   

Qualita<ve data analysis 

Table S5 presents a summary of domains, themes, and coding categories from a themaAc analysis of 

transcripts of semi-structured interviews5.  

With regard to moAvaAon for aYending the program, the main themes included a prevailing 

concern for the child’s current and future health, health already valued within the family, wanAng 
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informaAon about healthy lifestyles from a reliable source, as well as seeking help about sefng 

appropriate limits related to managing child behavior and screen-Ame. 

 With regard to changes arising from PP-HF program, the main themes were a posiAve 

shiP in mindset and a change in the way parents responded to children’s behavior through using 

evidenced-based behavior management strategies, including communicaAng calmly, giving children 

choices, and sefng clear rules. 

 With regard to how changes were achieved, parents perceived changes following the PP-HF 

program to be due to individual, environmental and social factors. Parents idenAfied themselves and 

their willingness to implement the strategies learned within the program as a key factor responsible 

for the posiAve changes in their children’s health behaviors. This was associated with tradiAonal 

gender roles, in which the mother played a central part in parenAng. ParAcipants idenAfied the 

importance of the physical environment in facilitaAng health behaviors. They viewed physical acAvity 

as influenced on a local level by the availability of space for families to undertake physical acAvity 

(e.g., green zones, jogging paths, and playgrounds) and by the presence of speed limits, footpaths 

and bicycle paths. Another theme in this domain was how the covid-19 pandemic and the resultant 

lockdown both facilitated and hindered the implementaAon of changes following the PP-HF program. 

The theme of social support received both within the program and from the extended family was a 

further key factor idenAfied by parents as influencing changes arising from PP-HF. 

 ParAcipants saw the PP-HF program as excepAonally comprehensive and had only two 

improvement suggesAons. The first was changing the name of the program to one that captures the 

broad nature of the content covered, so that it is not perceived as being exclusively for families 

where children are at risk of obesity. Parents also said that sefng appropriate limits on screen-Ame 

was challenging and more input on this topic would be beneficial. 

Conclusion  
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The pilot study showed that the PP-HF program was associated with large effect sizes for healthy 

habits (HHQ-48) and parents confidence in changing children’s lifestyle behaviors (LBC confidence); 

medium effect sizes for children’s lifestyle problems (LBC problems); and small effect sizes for 

parental saAsfacAon (KPS), child behavior problems and child prosocial behavior (SDQ). 

The drop-out rate from the program was about 29% and similar for in-person and online delivery 

formats. There were also similar outcomes for parents who completed the program in-person and 

online.  

 Parents aYended the program because they were concerned about their children’s current and 

future health; saw healthy living as a value in their family life; and wanted authoritaAve informaAon 

on healthy lifestyles. The main posiAve changes parents experienced were the development of a 

posiAve mindset, and posiAve parenAng pracAces.   These changes were achieved by being 

supported to take responsibility for helping their children to develop healthy lifestyles within the 

challenging context of the wider obesogenic environment, drawing on environmental resources in 

their local communiAes, and obtaining social support for themselves. They viewed the program as 

comprehensive and as not requiring major changes to improve it. Two improvement suggesAons 

were changing the program name, so it was less obesity-focused, and providing addiAonal input on 

managing children’s use of informaAon technology.  

 The principal limitaAons of the pilot study were the lack of a control group and the small 

number of cases which reduced the power of staAsAcal tests to detect significant results. Its 

strengths were, that despite small numbers, the study showed that the PPH-F program was 

acceptable to parents, and led to significant effect sizes in healthy lifestyle behaviors, parents’ 

confidence in managing children’s lifestyle problems, and children’s behavior.  
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Table S5. Pilot study inten3on-to-treat and completer t-test analyses of baseline and post-interven3on means and 
standard devia3ons of the Healthy Habits Ques3onnaire (HHQ), Lifestyle Behavior Checklist (LBC), Kansas Parental 
Sa3sfac3on Scale (KPS) and Strengths and Difficul3es Ques3onnaire (SDQ) for par3cipants in the Parents Plus Healthy 
Families pilot study.  
 
   Baseline Post 

interven3on 
t p Cohen’s d 

pre-post 
effect sizes 

Healthy habits        
HHQ-48 total Inten3on-to-treat M 60.79 72.51 8.18 <.001 1.32 
  SD 9.57 7.93    
  N 42 42    
 Completers M 61.60 72.47 6.52 <.001 1.15 
  SD 9.49 9.38    
  N 30 30    
Lifestyle problems and parental 
confidence changing these 

       

LBC problems Inten3on-to-treat M 62.06 48.86 4.17 <.001 0.63 
  SD 23.45 16.19    
  N 42 42    
 Completers M 60.87 48.90 3.13 .004 0.52 
  SD 25.11 19.20    
  N 30 30    
LBC confidence Inten3on-to-treat M 180.67 215.57 5.17 <.001 1.00 
  SD 42.86 26.11    
  N 42 42    
 Completers M 185.70 215.57 4.03 <.001 0.83 
  SD 39.77 31.01    
  N 30 30    
Parental sa3sfac3on         
KPS total Inten3on-to-treat M 14.07 14.98 1.58 .121 0.35 
  SD 2.52 2.67    
  N 42 42    
 Completers M 14.00 15.07 1.43 .163 0.37 
  SD 2.57 3.12    
  N 30 30    
Child behaviour problems        
SDQ total difficul%es Inten3on-to-treat M 12.50 10.52 2.32 .026 0.38 
  SD 5.73 4.54    
  N 42 42    
 Completers M 11.66 10.31 1.75 .091 0.27 
  SD 4.35 5.43    
  N 29 29    
SDQ prosocial behaviour  Inten3on-to-treat M 6.55 7.34 2.27 .029 0.37 
  SD 2.50 1.50    
  N 42 42    
 Completers M 6.87 7.40 1.66 .107 0.27 
  SD 2.10 1.73    
  N 30 30    
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Table S6. Pilot study comparison of in-person and online formats of the Parents Plus Healthy Families pilot study means 
of the Healthy Habits Ques3onnaire (HHQ), Lifestyle Behavior Checklist (LBC), Kansas Parental Sa3sfac3on Scale (KPS) 
and Strengths and Difficul3es Ques3onnaire (SDQ). Format X Time ANOVAs and t tests were conducted on completer 
data in these analyses. *p<.05, **p<.01, ***p<.001.  
 
  In-Person Completers 

N = 7  
Online completers 

N = 23 
  Mean  

& SD  
Baseline 

Mean  
& SD  
Post-

interven3on 

Mean  
& SD 

Baseline 

Mean  
& SD  
Post- 

interven3on 
Healthy habits      
HHQ-48 total M 60.14 77.57 62.04 70.91 
 SD 8.59 5.13 9.88 9.90 
Lifestyle problems and parental confidence 
changing these 

     

LBC problems M 68.29 45.57 58.61 49.91 
 SD 19.91 22.71 26.46 18.46 
LBC confidence M 191.86 225.00 183.83 212.70 
 SD 29.21 35.90 42.85 29.65 
Parental sa3sfac3on       
KPS total M 13.00 16.43 14.30 14.65 
 SD 2.38 1.51 2.60 3.38 
Child behaviour problems      
SDQ total difficul%es M 14.86 10.71 10.64 10.18 
 SD 4.63 7.30 3.82 4.90 
SDQ prosocial behaviour  M 5.43 6.71 7.30 7.61 
 SD 1.62 2.56 2.06 1.41 
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Table S7. Pilot study summary of domains themes and coding categories from thema0c analysis of 
qualita0ve data. 
 

Domains  Themes  Coding categories 
Mo3va3on for abending PP-HF program 
 Concern for child wellbeing Present concerns  
  Future concerns  
 Health as a value within the par3cipants 

family  
Healthy diet in the house 

  Regular physical ac%vity 
 Discomfort with informa3on sources  Accuracy of online informa%on  
  Uncomfortable with family/friends 

advice 
  Unhappy with societal norms 
 Finding the balance  Being firm and kind 
  How to balance children’s technology usage 
Change from the PP-HF program 
 Mindset shic  Slowing down  
  Imperfect as acceptable  
  Change in perspec%ve,  
  Increased awareness 
  Priori%zing connec%on 
 New 3ps and tricks Remaining calm and communica%ng 
  Clear rules 
  Giving their child choices 
How were these changes achieved? 
 Taking responsibility  Personal responsibility 
   Tradi%onal gender roles 
  Sharing informa%on 
 Change as a product of a shicing 

environment 
Families always changing  

  Environmental factors  
  Covid-19 
 Social Support  Support from other parents in group 
  Support from (extended) family 
Improvement sugges3ons 
 Change name of program  
 Provide more informa3on on technology  
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