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Abstract
Although parents of siblings play a crucial role in the development of both the positive and negative aspects of their
children’s relationships, relatively few parenting programs specifically target sibling conflict alongside sibling warmth. To
bridge this gap, the current study reports the outcomes of a randomized controlled trial evaluating a brief parenting
intervention focusing on improving sibling relationships. A total of 74 parents reporting concerns about sibling conflict were
randomized to either the Triple P brief discussion group intervention condition (n= 37) or the waitlist control condition
(n= 37). Parents were predominately Caucasian, female, from a middle-income background. Parents completed a range of
self-report measures examining the quality of the sibling relationship, parenting practices, family functioning, and child
emotional and behavioral problems. Across treatment groups, participants showed improvements on almost all measures of
sibling conflict, sibling warmth, child emotional and behavioral problems, parenting practices, and parenting confidence.
Participants in the treatment group also experienced a greater reduction in the amount of help they wanted to manage sibling
warmth, relative to participants in the control group. These results suggest that a low-intensity parenting intervention may
only have a small effect on improving sibling relationships. Additional research is needed to determine how to broaden
program efficacy for sibling conflict and parental adjustment, for families from diverse levels of income and family
composition. Trial registration: ANZCTR 365567.
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Highlights
● Sibling relationships that are more strongly positive than negative may support child, parent and family wellbeing.
● To date, no evidence-based parenting program has promoted positive sibling relationships while decreasing sibling

conflict.
● A brief discussion group was developed within the Triple P system to target warmth and agonism in sibling relationships.
● A randomized control trial revealed an improvement in parent-reported warmth in the sibling relationship, but not

agonism.
● Intervention effectiveness may be further explored with more diverse samples and multi-informant measures.

Sibling relationships are some of the first social connections
in life, and are often the most enduring relationships across
the life course (Caspi, 2010). Every sibling relationship has
positive and negative aspects that exist concurrently with
each other, including warmth, conflict, rivalry, sharing, and
taking care of one another (Caspi, 2010). These positives
and negatives each influence children’s development and
wellbeing. Prosocial sibling interactions and conflict man-
agement practice equip children with valuable life skills,
including negotiating, perspective taking, patience, and
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acceptance (Bedford et al., 2000; Shantz, 1987). Warmth in
the sibling relationship can help children to develop resi-
lience (Caspi, 2010; Dunn et al., 1994) and protect against
the development of internalizing and externalizing problems
(Buist et al., 2013; Caspi, 2010; Dunn et al., 1994). Con-
versely, children who experience a high level of sibling
conflict may be at risk for peer victimization (Faith et al.,
2015), antisocial behavior including criminal activity (Criss
& Shaw, 2005), and externalizing and internalizing pro-
blems (Buist et al., 2013), which may have long-term
impacts on health and wellbeing (Murray et al., 2020). As
part of the family system, sibling relationship quality may
both positively and negatively affect parents’ wellbeing, the
quality of parenting the children receive, the parent–child
relationship, and family harmony (Caspi, 2010; Yu &
Gamble, 2008). It is therefore important that children’s
sibling relationships be more strongly positive (e.g., warm)
than negative (e.g., conflictual); in order to support the
wellbeing of children, parents, and families.

Influences on Sibling Relationship Quality

The quality of sibling relationships may, however, be
affected by a wide range of factors. As young children are
learning social skills and self-regulation, while cohabiting in
close quarters and sharing possessions, conflict is common
(McGuire et al., 2000). Individual differences in age, gender
and personality may lead to more or less friction between
siblings (Milevsky, 2021). Family dynamics may contribute
to sibling relationship quality, where a warm and prosocial
family can foster positive sibling relationships, while inter-
parental hostility is linked with increased inter-sibling con-
flict (Brody et al., 1987; Yu & Gamble, 2008). Families in
low socioeconomic contexts may be at increased risk for
such conflict and dysfunction (Dhondt et al., 2019; O’Con-
nor et al., 2020), including parental factors such as maternal
depression and expressed negative emotions, which may
contribute to poorer quality sibling relationships (Sanders
et al., 2014; Mark et al., 2017). The way parents interact with
their children also significantly predicts the quality of the
sibling relationship (Brody, 1998; Smith & Ross, 2007). For
example, stressful parenting and parents’ differential treat-
ment of siblings may increase sibling conflict (Jenkins et al.,
2005), while maternal warmth has been shown to support
positive aspects of sibling relationships such as teaching,
empathy and involvement (Chen, 2020).

Supporting Sibling Relationship Quality

As sibling relationship quality is central to child, parent and
family wellbeing, it is important that the factors that

influence sibling relationships be explored as potential tar-
gets for intervention. A systematic review by Tucker and
Finkelhor (2017) indicates that over the past three decades
there have been two main types of interventions aiming to
support sibling relationships: programs targeting children’s
social skills, and programs targeting parents’ mediation
techniques. As the central players within the sibling rela-
tionship, the children themselves may be an effective target
to improve said relationship. Programs that work directly
with children typically involve one or both siblings
receiving weekly training in emotional regulation or social
skills over 1–2 months, and demonstrate small to medium
sized short-term effects on sibling rivalry, conflict, dispute
resolution, and warmth (Tucker & Finkelhor, 2017). Such
training requires children to be of sufficient age, maturity
and compliance to engage in the program, and may there-
fore not be suitable for all children. In addition, while the
skills learnt by the target child may be generalizable to their
other relationships, the focus on individual children does
not address the critical role of parents in the family system
within which the sibling relationship exists.

Parents are essential change agents in their children’s
and family’s functioning, and parental behavior may be
effectively targeted through evidence-based intervention
(Doyle et al., 2022). Although only a handful of evidence-
based parenting interventions have specifically targeted
sibling relationships, their effectiveness indicates potential
for families to be further supported in this area. Much of the
focus of parent training in the context of sibling relation-
ships has been on reducing undesirable behaviors; teaching
parents how to respond to existing conflictual sibling rela-
tionships rather than encouraging positive sibling interac-
tions (Kramer & Radey, 1997). There is limited evidence
available regarding these interventions, however, and the
few studies conducted on their effectiveness have demon-
strated no significant effects on sibling relationship quality
(Tucker & Finkelhor, 2017). Independent of the body of
work on decreasing negative behavior between siblings, a
few studies have focused on the promotion of prosocial or
positive behaviors. Tiedemann and Johnston (1992) found
that a five-session parenting program was able to success-
fully increase sharing between young siblings. Although
these results support the capacity for parents being the
proximal targets of intervention for improving positive
behaviors among siblings, the program is limited to the
extent that it teaches children only one prosocial skill, and
does not target the reduction of any problematic aspects of
the sibling relationship. One program that has targeted both
the positive and negative aspects of the sibling relationship
is “SIBlings are Special” (SIBS), comprised of 12 weekly
sessions involving siblings (without their parents), together
with three family sessions involving children and parents
together (Feinberg et al., 2013). The SIBS program has,

Journal of Child and Family Studies (2023) 32:1438–1451 1439



however, had limited efficacy in targeting negative aspects
of the sibling relationship. A randomized controlled trial of
the program, conducted with 174 families, found that it did
not have any significant effects on reducing sibling conflict,
collusion, or child externalizing problems; but did suc-
cessfully enhance positive sibling relationships, parents’
use of appropriate strategies for parenting siblings, and
children’s self-control, social competence, and academic
performance, and reduce maternal depression and child
internalizing problems (Feinberg et al., 2013).

To date, therefore, no evidence-based parenting pro-
gram has successfully promoted positive sibling relation-
ships while decreasing sibling conflict. This is an important
gap to fill. It is critical that parents can access an effective
means of addressing both the positive and negative aspects
of sibling relationships concurrently, as these aspects co-
exist within every sibling relationship and influence out-
comes for children, parents, and families (Caspi, 2010).
Although they are naturally intertwined, the positive and
negative aspects of a sibling relationship are distinct from
one another. As seen with previous studies in this area, it
cannot be assumed that increasing the positives will natu-
rally decrease the negatives, or vice versa. Both the posi-
tive aspects and negative aspects of the sibling relationship
therefore warrant specific attention. Incorporating both
aspects into a single brief program may be an effective
approach, as parents often prefer brief interventions due to
scheduling constraints (Morawska et al., 2011a, b), and a
single comprehensive program is likely to cover topics of
relevance to a wide range of families. Considering the
widespread impact of sibling relationship quality, a brief
parenting intervention that seeks to simultaneously reduce
conflict and increase warmth in the sibling relationship
may therefore be an effective method to support parents,
children, and families alike.

Adapting an Evidence-based Parenting
Program to Focus on Sibling Relationship
Quality

Tucker et al. (2013) have thus called for parenting programs
to include a greater focus on improving sibling relationships.
As a prominent parenting program with a comprehensive
and rigorous evidence base, the Triple P – Positive Parenting
Program (Triple P) provides a solid foundation on which to
build research aiming to explore the utility of sibling
conflict-focused parenting intervention. Triple P is a system
of parenting support that seeks to increase parents’ con-
fidence and skill in raising their children, thereby enhancing
children’s developmental outcomes (Sanders, 2012). Triple
P has been continuously evaluated across the past 30 years,
and multiple meta-analyses have attested to its positive

effect on a range of child and parent outcomes (Sanders
et al., 2014; Nowak & Heinrichs, 2008). Although Triple P
has been shown to be effective at targeting some of the
variables implicated in the onset and maintenance of sibling
conflict, including maternal depression and positive family
environments (Sanders et al., 2014), there is currently no
variant of Triple P that specifically focuses on improving
sibling relationships. The Triple P system includes a variety
of intervention formats, including public health advertising
campaigns, 90-minute seminars, 2-h discussion groups, and
multi-week intensive programs conducted with groups or
individuals (Sanders, 2012). Practitioners select a variant of
the program based on the severity of child problems, the
topics of relevance to a given family, and parents’ pre-
ferences for how they would like to access the program
information (Prinz, 2019). The Triple P system is designed
to be delivered flexibly based on consumer needs
(Mazzucchelli & Sanders 2010), and practitioners often do
so, despite few studies examining the effectiveness of such
adaptations. Adapting an established intervention accelerates
the path to market by removing additional costs, time, and
other barriers associated with creating, evaluating, and
implementing an evidence-based intervention.

This study aims to examine the effectiveness of a new
parenting program in improving sibling relationships. It
utilizes a novel adaptation of an existing version of Triple
P, tailored to support parents to improve the relationships
between their children. We hypothesized that the inter-
vention would significantly improve the sibling relation-
ship, as measured by decreased levels of sibling conflict
and increased levels of sibling warmth. We further hypo-
thesized that the intervention would improve child emo-
tional and behavioral adjustment, and parenting practices
and family adjustment.

Method

Participants

Parents (N= 74) were recruited through a media campaign,
online advertisements, referrals from professionals, and
advertisements at childcare centers and primary schools in
diverse socioeconomic settings. Particular effort was taken
to focus recruitment efforts in areas with populations with
diverse sociodemographic characteristics, and recruitment
materials were customized to encourage fathers to attend.

There were five study eligibility criteria, regarding child
age, parent concern, sibling conflict, parental language, and
internet access. The age criteria stipulated that parents had
at least two children aged 3–10 years, no more than 4 years
apart in age; because children outside of this age range
have different sibling relationship dynamics to the target
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age range (Milevsky, 2021), which may have confounding
effects if included in the study. Parents had to express
concern about sibling conflict, as parenting interventions
are most effective when relevant to parent concerns
(Koerting et al., 2013). Sibling conflict had to be present at
least some of the time, as indicated by a score of at least 5
on the Parental Expectations and Perceptions of Children’s
Sibling Relationship Questionnaire, agonism frequency
subscale (Kramer & Baron, 1995); so that the intervention
was relevant to parents (Koerting et al., 2013) and the trial
would not be subject to floor effects whereby already-low
levels of conflict could not be made significantly lower
(Andrade, 2021). English fluency was required as the
intervention involved group discussions conducted in
English, which would be difficult for parents to engage in if
they were not fluent in English, and the survey measures
were not validated for languages other than English
(Muthukumar et al., 2021). Internet access was required
so that participants could complete the pre- and post-
intervention survey measures. Only a small amount of
internet data was required, and participants could complete
the surveys on their phone or using public internet if they
did not have internet at home. The exclusion criteria per-
tained to developmental disability, professional help,
intervention attendance, and survey completion. Parents
were excluded from the trial if their target child had a
developmental disability, because having a sibling with a
developmental disability was likely to introduce other
considerations into the parent-sibling relationship that
might confound the study, as evidence suggests parents
treat children with a developmental disability differently to
how they treat children without developmental disability
(Schuntermann, 2007). Parents were excluded if they were
currently receiving professional help for the child’s beha-
vior difficulties, to avoid confounding the current trial’s
intervention effects with those of another co-occurring
source of support. Potential participants who were unable
to attend the intervention were excluded from the trial, as
they would not be able to fulfill the requirements of the
trial. Participants who did not complete at least 75% of the
baseline (T1) questionnaire measures were excluded from
the final analytic dataset, in order to reduce the bias to
estimates from large amounts of missing data (Dong &
Peng, 2013).

Of the 74 eligible participants included in the final ana-
lytic dataset, the mean parent age was 38.30 years (SD=
4.25), with the majority being female (n= 69; 96%). The
child whose behavior parents were most concerned about
was defined as the “target child,” and the other child was
defined as the “sibling.” The mean target child age was 6.64
years (SD= 1.98), and the mean sibling age was 5.30 years
(SD= 1.80). The majority of parents earned at least 60,000
AUD per year (n= 66; 89%). Only 19 parents (26%)

reported that they recently attended a parenting program.
See Supplementary Table 1 for a complete list of demo-
graphic characteristics.

Measures

Parents completed three survey questionnaires (Time 1,
Time 2, Time 3). The survey questionnaires all included
measures of sibling relationship quality, parents’ strategies
for managing conflict, child emotional and behavioral
problems, parental confidence, parenting practices, and
family adjustment. The Time 1 questionnaire additionally
included demographic characteristics, which were used to
screen for eligibility, describe the sample, and determine
whether the intervention and waitlist control groups were
demographically comparable with one another. The mea-
sures were chosen based on psychometric properties and
previous validation with parents, and to comprehensively
assess the constructs of interest.

Demographic characteristics

The Family Background Questionnaire was used to assess
sociodemographic information, including income, occupa-
tion, parent education, ethnic background, single parent-
hood status, child disability, and age and gender of the
parent and children. This questionnaire was adapted from
the questionnaire developed by Zubrick et al. (1995) for use
with Australian parents.

Sibling relationship quality

The sibling relationship was measured using the Parental
Expectations and Perceptions of Children’s Sibling Rela-
tionship Questionnaire (PEPC-SRQ; Kramer & Baron,
1995), which includes 27 sibling behaviors across three
domains: agonism (9 items), rivalry (3 items), and warmth
(15 items). Agonism pertained to verbal and physical con-
flict (e.g., “angry feelings”). Rivalry relates to jealousy and
competition (e.g., “jealousy”). Warmth refers to positive
and prosocial interactions (e.g., “comforting one another”).
Parents rated behaviors in four ways: (1) frequency of
behavior (scale ranging from 1 “never” to 5 “always”); (2)
severity of problem (scale ranging from 1 “it’s not a pro-
blem” to 4 “it’s a very big problem”); (3) how easy would it
be to improve the problem (scale ranging from 1 “very
difficult” to 5 “very easy”); and (4) amount of help needed
with the problem (scale ranging from 1 “no help” to 3 “a lot
of help”). Scores were averaged to produce 12 subscales
(e.g., agonism frequency, agonism severity), whereby
higher scores indicated a greater frequency, severity, ease of
improvement, and need of help, respectively, for each of
the sibling relationship domains. The PEPC-SRQ has
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previously been found to have acceptable to good relia-
bility, α= 0.69–0.91 and to positively predict child reports
of sibling relationship quality (Howe et al., 2011). In this
sample, Cronbach’s alpha ranged from 0.73 to 0.92.

Child emotional and behavioral problems, and parenting
confidence

Parents completed the Child Adjustment and Parent Effi-
cacy Scale (CAPES; Morawska et al., 2014) for both the
target child and sibling. The CAPES assesses child emo-
tional and behavioral problems, and parental confidence.
Parents rated how accurately 27 statements described their
child’s emotional and behavioral problems in the past
4 weeks (e.g., “My child misbehaves at mealtimes”), on a
4-point scale from 0 (not at all) to 3 (very much). For 24 of
the problems, parents also indicated how confident they
were in managing their child’s behavior on a 10-point scale
from 1 (certain I can’t do it) to 10 (certain I can do it).
Scores were averaged to produce two mean subscale scores,
wherein higher scores indicate greater levels of child emo-
tional or behavioral problems, and greater levels of parent
efficacy, respectively. In a previous sample of Australian
parents, the CAPES has demonstrated strong reliability and
validity, with the problems subscale α= 0.90 and the con-
fidence subscale α= 0.96 (Morawska et al., 2014). In this
sample, Cronbach’s alpha was 0.76–0.87 for the problems
subscales and 0.91–0.95 for the confidence subscales.

Parenting practices (dysfunctional parenting) and family
adjustment

The Parenting and Family Adjustment Scale (PAFAS;
Pickering, Morawska et al., 2014) was used to measure
dysfunctional parenting practices (parenting practices sub-
scale) and family adjustment (parental adjustment, family
relationship, and parental teamwork subscales). The par-
enting practices measure (18 items) captures the behaviors
parents may undertake towards their children (i.e., the target
child and the sibling), such as inducing guilt and shame,
arguing, and using corporal punishment (e.g., “I shout or
get angry with my child when they misbehave”). Parental
adjustment (5 items) refers to difficulties with parental
mood or adjustment (e.g., “I feel happy”). The family
relationships subscale (4 items) measures the quality of
relationships between family members including support,
harmony, criticism, and hostility (e.g., “Our family mem-
bers criticize or put each other down”). Parental teamwork
(3 items) indicates the level of partner support and parent
teamwork among parents who report they have a partner
(e.g., “I disagree with my partner about parenting”). Parents
rated the degree to which each statement applied to them in
the past 4 weeks on a 4-point scale ranging from 0 (not at

all) to 4 (very much). Parents completed the PAFAS for
both the target child and sibling. Responses on the family
adjustment subscales for the target child and sibling
were averaged. For all scales, positively-valenced items
were reversed, and scores were averaged to provide sub-
scale scores where higher scores indicate more dysfunction
in the given domain. In previous samples of Australian
parents, the PAFAS has demonstrated strong reliability and
validity, α= 0.70–0.87 (Morawska et al., 2014). In the
current sample, Cronbach’s alpha ranged from 0.75 to 0.89
for the PAFAS subscales.

Parenting practices (conflict management)

We used the How Do You Manage Children’s Conflict
questionnaire (HMCC; Kramer & Washo, 1999) to measure
parents’ strategies for managing sibling conflict. First, par-
ents rated the frequency of verbal and physical sibling
conflicts (e.g., “How often have your children gotten into a
conflict that involves some type of physical aggression such
as pushing, kicking, hitting, shoving, or slapping each other,
in a typical weekend day?”) on a 5-point scale ranging from
1 (none) to 5 (10 times or more). They next rated the
intensity of those conflicts (e.g., “In general, how heated or
intense do your children’s physical conflicts get in a typical
weekday?”) on a 7-point scale ranging from 1 (very mild) to
7 (very heated). In the final section, parents evaluated 26
parenting strategies for managing verbal and physical con-
flict that mapped onto three types of parental involvement:
child-centered involvement (CCS; e.g., “Comforted the
child who was upset”), parental control (PC; e.g., “Sepa-
rated the children from each other”), and passive non-
intervention (PNI; e.g., “Ignored the conflict - kept on doing
what I was doing”). They rated how frequently they used
the strategy in the past 2 weeks (scale ranging from 1
(never) to 3 (often)), and how effective each strategy was in
resolving the conflict (scale ranging from 1 (very ineffec-
tive) to 3 (very effective)). Parents’ ratings for verbal and
physical conflicts were averaged to create six subscales:
frequency and efficacy of the strategy for CCS, PC, and
PNI, whereby higher scores reflected higher frequency
and efficacy respectively. A modified version of the HMCC
has previously been validated for use with parents,
α= 0.62–0.88 (Perozynski & Kramer, 1999). In the current
sample, α ranged from 0.83 to 0.88.

Participant satisfaction

Parents in the intervention group described their program
satisfaction using the Client Satisfaction Questionnaire
(CSQ; Sanders et al., 2000). Parents rated 13 items on
the quality of the service provision; the extent to which the
intervention met their needs, increased their skills, and
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decreased their children’s problem behaviors; and whether
they would recommend the intervention to other people.
Items are rated on various 7-point scales, with higher
composite scores indicating greater program satisfaction.
The CSQ has previously been found to have high reliability
with Australian parents, α= 0.96 (Sanders et al., 2000). In
the current sample, internal consistency for the CSQ was
α= 0.95).

Intervention quality and fidelity

Standardized checklists were created for the study to mea-
sure content fidelity and process quality, which were used
by trained fidelity monitors during the intervention sessions.
The content fidelity checklist included a list of content that
should be covered by the facilitator during the intervention
session (e.g., “Asking parents to provide examples of their
own children’s sibling relationship issues”). The process
quality checklist included items for rating the facilitator on
the presence of characteristics such as explaining the pur-
pose of the session, tailoring the session content to the
needs of parents, and use of good communication techni-
ques. The monitors gave a “yes” (scored as 1) or “no”
(scored as 0) response for each item on the checklists to
indicate whether that content or quality characteristic were
observed during the intervention. Total scores were sum-
med and converted to a percentage for each measure, with a
higher percentage indicating greater intervention content
fidelity and process quality, respectively.

Intervention

Drawing on prior research by Sanders and Pickering
(2013, 2015a), a decision was made to adapt and tailor an
existing Triple P program to specifically target sibling
relationships. The intervention selected for adaptation was a
single session, 2-h in-person parenting program, Triple P
Brief Discussion Group for Managing Fighting and
Aggression (Sanders & Turner, 2011; Sanders & Pickering,
2015b). Both the existing and the new discussion groups are
2 h in duration, designed to be facilitated by an accredited
practitioner who has received training in how to deliver the
intervention using a combination of video segments,
workbook exercises, and discussion with group members.
They are both designed to facilitate active discussion around
a central topic, support parents to develop a personalized
prevention and management plan to address the central
topic, and teach parents about parenting strategies that
enable them to implement their plans appropriately. While
the existing discussion group focuses solely on managing
fighting and aggression without a specific focus on sibling
relationships, the goal of the new intervention was to
increase positive, prosocial interactions among siblings,

while simultaneously reducing the prevalence of conflictual
behaviors between siblings. The intervention content was
developed following an extensive review of the extant lit-
erature on the risk and protective factors for sibling rela-
tionship quality, and the findings from a survey of 409
parents of siblings who were experiencing difficulties with
sibling behavior (Sanders & Pickering, 2015a). The first
author adapted and tailored the content of the discussion
group to focus specifically on reducing sibling fighting and
increasing sibling warmth, by using examples of sibling
conflict, asking parents to provide examples of their own
children’s sibling relationship issues, and tailoring all lan-
guage around sibling-related themes. The first author
delivered all parenting groups as part of the current study.
Prior to the study, the facilitator was accredited as a Triple P
practitioner. He had a bachelor’s degree in psychology and
held a long-term position within the research center that
develops program materials and resources for the Triple P
system. The facilitator undertook regular supervision and
mentoring sessions with a senior clinical psychologist, the
last author of this paper.

Protocol adherence

To ensure intervention integrity, the facilitator followed a
standardized manual. Parents were provided with a work-
book and all sessions were strictly enforced to run for the
2-h period. Independent observers coded the facilitator
during the sessions using the content fidelity and process
quality measures, to assess whether the intervention was
delivered with fidelity to the manual and process. Two
observers received training from the facilitator on how to
use the fidelity measures, including practice sessions that
were checked and determined to reflect the observers were
adequately trained to judge the fidelity of the intervention
sessions. The observers coded the sessions independently
from each other, and each coded different sessions.

Randomization

The trial utilized a waitlist control design, wherein half of
participants received the intervention, half of the partici-
pants did not receive the intervention; and all participants
completed the same set of measurements. This design was
selected in order to provide a comparator for the interven-
tion that allowed the researchers to determine whether the
intervention provided additional benefit over and above the
effects of time. Using block randomization with sets of 10
participants, the third author randomized parents to either
the intervention or waitlist control conditions using a ran-
dom number generator. Neither the participant nor the
researchers were blinded to condition. Research assistants
notified parents of their condition and invited parents in the
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intervention group to attend the next available parenting
group. A total 268 participants were assessed for eligibility
in the trial. Of these, 194 participants were not eligible due
to failing to meet or complete the screening criteria, leaving
a total of 74 participants to be randomized (37 per condi-
tion). A total of 19 participants in the intervention group
(51.4%), and 21 participants in the control group (56.8%)
completed all measures through to T3; for a total attrition
rate of 45.9%. Figure 1 depicts the CONSORT diagram for
the study.

Procedure

The University of Queensland’s ethical review committee
approved this procedure. Participants were recruited from
June 2014 to July 2015. All questionnaires were administered
online using Qualtrics software. After providing informed
consent, prospective participants completed the T1 ques-
tionnaire, which included items used for screening participants
for eligibility for the study, the demographic questionnaire, the
PEPC-SRQ, the HMCC, the CAPES, and the PAFAS. Parents
nominated a target child and sibling in the T1 questionnaire.
Following randomization, parents were notified of their trial

condition, and parents in the intervention group were invited
to attend the next available intervention session.

The parenting groups were held at either The University
of Queensland or at a primary school in Brisbane. Acces-
sibility was enhanced through strategies including: holding
the sessions in a location easily accessible by public trans-
port; parking was made available to participants; parents
were welcome to bring children to the intervention sessions;
and sessions were held at various times, including during
and outside of working hours. Groups took place when
at least five parents were able to attend, but group size
ranged from two to nine parents due to late cancelations.
Approximately 6 weeks after parents completed the
T1 survey, parents were asked to complete the time 2 (T2)
survey, which included the PEPC-SRQ, the HMCC, the
CAPES, and the PAFAS. Participants completed this survey
an average of 17.82 weeks after the T1 survey (SD= 14.32).
Approximately 6 months after parents completed the
T1 survey, they were sent the T3 survey, which consisted of
the PEPC-SRQ, the HMCC, the CAPES, the PAFAS, and
for parents in the intervention condition, the CSQ. Parents
completed the T3 survey an average of 38.95 weeks after
they completed the T1 survey (SD= 13.82), from January
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Fig. 1 CONSORT flow diagram
describing the flow of
participants through the study
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2015 to February 2016. Participants in the waitlist condition
were invited to attend the parenting discussion group after
they completed the T3 survey.

Data Analysis

Missing values analyses were conducted on the study
variables, using Little’s missing completely at random test
(Little, 1988), and missing values were imputed using
expectation-maximization (Dempster et al., 1977).
Descriptive statistics were calculated to describe the
demographic characteristics of the sample. We examined
differences between the intervention and waitlist groups at
baseline on all demographics and study measures, using
independent samples t-tests and χ2 tests with a Bonferroni
correction (48 comparisons, critical p= 0.001).

To address the focal hypotheses of the study, we con-
ducted an intent-to-treat analysis on the outcome variables,
whereby all randomized participants were included in
analyses, regardless of whether they attended the inter-
vention. This was possible because T1 data was collected
prior to randomization and prior to the intervention. An a
priori power analysis was conducted using G*Power 3.1
(Faul et al., 2007) to gauge the number of participants
needed to detect a small (0.2), medium (0.5), and large
(0.8) effect for repeated-measures multiple analysis of
variance (power= 0.80; α= 0.05). Sample sizes were
calculated to be 967, 158, and 64, respectively. Thus, the
final sample (N= 74) reflected power to detect medium to
large effect size. We performed six 2 (group) × 3 (time)
repeated-measures multiple analysis of variance (MAN-
OVA) on sets of conceptually and theoretically related
variables: (1) sibling conflict (PEPC-SRQ frequency and
problem subscales for agonism and rivalry); (2) sibling
warmth (PEPC-SRQ frequency and problem subscales for
warmth); (3) child behavior problems (CAPES emotional
and behavioral subscales for target child and the sibling);
(4) parenting practices (HMCC frequency subscales for
CCS, PC, and PNI; PAFAS parenting subscale for target
child and sibling); (5) parenting confidence (PEPC-SRQ
ease of fix and help wanted subscales for agonism, rivalry,
and warmth; HMCC efficacy subscales for CCS, PC, and
PNI; CAPES, confidence subscale for target child and
sibling); and (6) family adjustment (PAFAS adjustment,
relationship and teamwork subscales).

If the omnibus F statistic was significant for a given set
of variables, we conducted post hoc pairwise compar-
isons between T1 and T2, and between T2 and T3 for
each subscale. These analyses were protected with a
Scheffé adjusted critical value (F*= 3.97 for contrasts
probing the main effect of group; F*= 6.24 for contrasts
probing the main effect of time and the interaction effect
of group and time).

Results

Missing Values Analysis

There were no differences between groups on the number
of participants who completed the T2 and T3 surveys,
χ2(2, N= 74)= 1.98, p= 0.37, on T2 length, t(51)= 1.57,
p= 0.12, or on T3 length, t(38)= 1.44, p= 0.16. The
data were found to be missing completely at random
using Little’s missing completely at random test,
χ2(58,188)= 210.16, p= 1.000; 30% of data were miss-
ing. Missing values were subsequently imputed using
expectation-maximization (Dempster et al., 1977). Missing
data analyses could not be conducted on the CSQ due to an
insufficient response rate.

Bivariate Associations between Study Variables

There were no significant differences between the inter-
vention and waitlist control groups on demographic char-
acteristics, ts ≤ 1.00, ps > 0.05 and χ2s ≤ 5.36, ps > 0.0499,
or on T1 scores on study measures, ts ≤ 2.14, ps ≥ 0.04.
Results of the comparisons on demographic characteristics
are in Supplementary Table 1. The means and standard
deviations for the sibling relationship, child emotional and
behavior, parenting practices, and family adjustment mea-
sures appear in Supplementary Table 2.

Does the Intervention Improve the Sibling
Relationship?

The results of the six MANOVAs are in Table 1. There was
a significant interaction between group and time between
T1 and T2 for PEPC, help wanted, warmth, F(1, 72)= 6.71,
p < 0.05, d= 0.65, such that the decrease in amount of help
wanted for sibling warmth was greater in the intervention
group than in the control group. There also were significant
improvements from T1 to T2, regardless of group, on sib-
ling conflict (PEPC, frequency and problem for agonism
and rivalry), and sibling warmth (PEPC, frequency and
problem for warmth). These results mostly do not support
the hypothesis that participants in the intervention group
would experience significantly greater improvements than
the waitlist control group on sibling relationship quality; but
do suggest an improvement over time, regardless of treat-
ment condition.

Does the Intervention Improve Child Emotional and
Behavioral Adjustment, Parenting Practices, and
Family Adjustment?

There were no significant interactions between group and
time between T1 and T2 for child emotional and behavioral
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adjustment, and parenting practices and adjustment out-
comes. There were, however, significant improvements from
T1 to T2, regardless of group, on child behavior problems
(CAPES, behavior problems for both the target child and
sibling), some parenting practices (only on the HMCC, fre-
quency, PC and the PAFAS, parenting practices for the target
child), and parenting confidence, F(1, 67) ≥ 6.71, ps < 0.05.
Finally, there was a significant improvement from T2 to T3,
regardless of group, for child emotional problems of the
sibling (CAPES, emotional, sibling), parenting practices for
the sibling (PAFAS, parenting practices for the sibling), and
parenting confidence for passive non-intervention strategies
(HMCC, efficacy, PNI), F(1, 67) ≥ 7.18, p < 0.05. All other
pairwise comparisons were not significant using a Scheffé
adjustment. These results mostly do not support the
hypothesis that participants in the intervention group would
experience significantly greater improvements than the
waitlist control group on child outcomes, parenting practices,
family functioning, and parenting confidence. Instead, the
results suggest an improvement over time, regardless of
treatment condition.

Participant Satisfaction

Only 13 participants in the intervention group responded to
all questions on the CSQ. These participants rated the
program neither favorably nor unfavorably (M= 58.92,
SD= 14.72), indicating a mean item score of 4.51 on a
7-point scale across all items.

Treatment Fidelity and Feasibility

Independent observers coded the facilitator as having
completed 100% of items assessing intervention content

fidelity, and displayed an average of 97% of process quality
characteristics across all intervention sessions.

Discussion

Using a randomized control trial, we found that a brief
discussion group tailored to focus on sibling relationships
was associated with an improvement in parent-reported
levels of warmth in the sibling relationship and the
emotional problems of the sibling. Additionally, partici-
pants in both the intervention and control groups reported
significant improvements in sibling conflict, sibling
warmth, child behavior problems, some measures of
parenting practices, and parenting confidence. These
findings provide partial, but promising, support for the
utility of a brief variant of a parenting program to improve
sibling relationships.

Does the Intervention Improve the Sibling
Relationship?

The findings provide partial support for previous research
that has demonstrated a parenting program can improve
sibling relationship functioning (Feinberg et al., 2013; Ross
& Lazinski, 2014). Like Feinberg et al. (2013), we detected
a significant improvement only in prosocial sibling beha-
viors, and not in levels of sibling conflict following the
program. This study therefore provides additional support
for the potential utility of parenting programs in improving
relationships among siblings (Tucker et al., 2013; Wolke
et al., 2015).

In support of Kramer’s (2010) argument and the findings
from Tiedemann and Johnson (1992), the data emerging

Table 1 MANOVA results of treatment effects

Interaction effect Main effect of time Main effect of group

F dfhyp dfres p ηp2 F dfhyp dfres p ηp2 F dfhyp dfres p ηp2

Sibling conflict 1.36 8 282 0.21 0.04 9.18 8 282 <0.001* 0.21 2.14 4 69 0.09 0.11

Sibling warmth 9.06 4 286 0.04* 0.04 8.61 4 286 <0.001* 0.11 0.09 2 71 0.91 0.003

Child behavior problems 0.78 8 282 0.62 0.02 7.64 8 282 <0.001* 0.18 2.34 4 69 0.06 0.12

Parenting practices 1.40 10 280 0.18 0.05 5.44 10 280 <0.001* 0.16 1.16 5 68 0.34 0.08

Parenting confidence 1.61 22 268 0.04* 0.12 6.40 22 268 <0.001* 0.34 1.70 11 62 0.09 0.23

Family adjustment 1.22 6 284 0.30 0.03 1.70 6 284 0.12 0.04 0.17 3 70 0.92 0.01

This table displays the results of six 2 (group) × 3 (time) repeated-measures multiple analysis of variance (MANOVA): (1) sibling conflict (PEPC-
SRQ frequency and problem subscales for agonism and rivalry); (2) sibling warmth (PEPC-SRQ frequency and problem subscales for warmth); (3)
child behavior problems (CAPES emotional and behavioral subscales for target child and the sibling); (4) parenting practices (HMCC frequency
subscales for CCS, PC, and PNI; PAFAS parenting subscale for target child and sibling); (5) parenting confidence (PEPC-SRQ ease of fix and help
wanted subscales for agonism, rivalry, and warmth; HMCC efficacy subscales for CCS, PC, and PNI; CAPES, confidence subscale for target child
and sibling); and (6) family adjustment (PAFAS adjustment, relationship and teamwork subscales)

dfhyp. hypothesized degrees of freedom, dfres. residual degrees of freedom

*p < 0.05
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from this trial indicate how a parenting program can
potentially help improve the sibling relationship by seeking
to increase positive interactions among siblings, rather than
solely focusing on reducing conflict. The findings add fur-
ther insight into the potential utility of topic-specific par-
enting discussion groups towards improving child behavior
on a specific issue (Joachim et al., 2010; Morawska et al.,
2011a, b; Tully & Hunt, 2016). The results highlight the
importance of parents’ role in managing their children’s
relationships, and add weight to the body of research that
shows that the extent to which parents involve themselves
in their children’s disputes is likely to influence their chil-
dren’s sibling relationships (Brody 1998; Smith & Ross,
2007). Interventions that aim to support parents to foster
positive sibling relationships between their children may
therefore be beneficial, particularly in developing warmth in
the sibling relationship.

The lack of significant intervention effects on sibling
conflict indicates, however, that the intervention might not
be an effective method for improving sibling relationships
outside of increasing the level of warmth. In contrast, pre-
vious studies have reported significant reductions in sibling
conflict following parent intervention focused solely on
reducing conflict (Kramer & Radey, 1997). The dual foci of
the new intervention, towards both the positive and negative
aspects of the sibling relationship, may have therefore
diluted its effectiveness. As another sibling-focused par-
enting intervention to have a similarly-split focus, “Siblings
are Special,” also failed to significantly reduce sibling
conflict (Feinberg et al., 2013), it may be that the positive
and negative aspects of the sibling relationship require
independent attention.

Does the Intervention Improve Child Emotional and
Behavioral Adjustment, Parenting Practices, and
Family Adjustment?

The failure to detect any significant intervention effects on
child emotional and behavioral problems, and parenting
practices, is largely inconsistent with the large body of
evidence supporting Triple P (Sanders et al., 2014) and the
evidence specifically pertaining to brief format interventions
(Tully & Hunt, 2016); which have displayed strong positive
change in child and parent outcomes following intervention.
Moreover, the failure to detect improvements in parenting
practices towards the management of sibling relationships is
also inconsistent with previous research which found that
targeting negative and positive aspects of the sibling rela-
tionship led to significant improvements in parents’ use of
appropriate strategies for parenting siblings (Feinberg et al.,
2013). Both the intervention and the control groups were,
however, shown to display improvements over time across
child, parent, and family outcomes. This may indicate

natural fluctuations in functioning over time, or regression
to the mean wherein both groups report less-extreme scores
over time.

Understanding the Absence of Intervention Effects
on Sibling Conflict

There are several contributory factors that should be
considered in interpreting the null findings of the current
study. As with the change over time for the secondary
outcomes, the null results for sibling conflict may be due
to regression to the mean, wherein participants reported
less-extreme conflict scores over time. This may be a
particular risk for the conflict scores because participants
were selected into the trial based on elevated conflict
scores, which may be prone to regression towards the
mean (Barnett et al., 2005). The absence of a significant
intervention effect on child behavior and parenting prac-
tices may alternatively be due to the mere measurement
effect. The mere measurement effect is evident when the
process of measuring participants through questionnaires
prompts them into the potential solution and they modify
their behavior accordingly (McCambridge, 2015). For the
current study, the items included within one of the pri-
mary measures, the HMCC, are very specific and could be
interpreted as a list of parenting strategies that parents
could implement (e.g., “Asked the children to explain
their sides of the conflict and worked with them to reach a
solution that they both agreed on”). Thus, participants in
the waitlist control condition were effectively presented
with instructions relating to how to modify their parenting
practices. Parents who were motivated to participate in
this study may have tried implementing these strategies,
even without participating in the intervention. It may
therefore be that if the intervention did have a true effect,
it was diluted by the mere measurement effect, and was
thus not detected by the study analysis, which were
powered only to detect large effects due to the study’s
small sample size.

Limitations of the Study

The main limitation of this study surrounds the sample.
Despite aiming to recruit a sample designed to capture a
medium effect size, and based on equivalent studies
involving parenting programs (e.g., Joachim et al., 2010),
the final sample was small and not highly representative: it
had low representation of fathers and of low-income, less
educated parents. The observed results therefore are more
accurately generalizable to higher-income, higher-educated
mothers than to the general population. This may provide
some insights to potential reasons for the null results
obtained in this study. As family conflict and dysfunction
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are more prevalent within socioeconomically disadvantaged
households (Dhondt et al., 2019; O’Connor et al., 2020), the
sample within this study may have had already relatively
low levels of conflict and dysfunction at baseline, and thus
derived limited benefit from the intervention (Shelleby &
Shaw, 2014). The small and non-representative sample
occurred despite efforts to not only recruit more parents
than what ultimately enrolled, but also to employ specific
strategies to recruit fathers and families from low socio-
economic backgrounds.

The sample inclusion and exclusion criteria regarding
developmental disability, internet access and English flu-
ency were implemented to ensure participants could
appropriately engage with the intervention and the study,
however may have disproportionately excluded families
from low socioeconomic backgrounds and culturally and
linguistically diverse communities (Khatri & Assefa, 2022;
Okoli et al., 2022). These limitations may be addressed in
future studies that amend the intervention to be more
applicable to parents of children with developmental dis-
ability; employ translators or develop and implement the
intervention in multiple languages; and provide families
with the ability to complete questionnaires via hard copy or
on a provided internet connection. Future research with
more diverse samples will add to the current findings by
demonstrating how more socio-demographically diverse
samples respond to the intervention.

A second limitation of the study is its reliance on
parental report. Funding restrictions precluded observa-
tional measures completion. Future studies should con-
sider alternate sources of data collection, including
child report and observational sessions. It should be
noted that sibling relationship problems can occur more
in specific settings (i.e., home or school), and primarily in
front of parents. Accordingly, independent teacher or
parent ratings of behavior may provide useful insights for
future research.

A third limitation pertains to the unblinded nature of
the study, wherein the researchers and participants were
both aware of the intervention conditions. This may have
led to biases that influenced results, such as where parti-
cipants may have provided responses in the T2 and T3
(i.e., post-randomization) surveys that artificially aligned
with what they expected the researchers would want to
find; and the waitlist control group may have sought
additional supports when they knew they would not be
receiving support from the intervention until after the trial
period (Forbes, 2013). Future trials of the intervention
could undertake to employ blinding to conditions for
researchers and participants, and may include an active
control condition to assist with this (e.g., parents in the
control condition could receive an intervention not tar-
geting sibling relationships).

Conclusion

The current study demonstrates that it is possible to adapt an
existing parenting program to focus on the sibling rela-
tionship, as suggested by Tucker et al. (2013) and Bowes
et al. (2014). Sibling relationships is an important topic for
parents and their children, and it is critical that we increase
the likelihood that parents engage with an evidence-based
program to support sibling relationship quality. A brief,
low-cost intervention on sibling conflict may be an effective
form for such support (Sanders & Pickering, 2015a). While
the current trial did not find significant intervention effects
on sibling conflict, the warmth in sibling relationships, and
the emotional problems of one of their children, were sig-
nificantly improved among parents who attended the inter-
vention. Research including more diverse samples with
multi-informant measures will complement the current
findings to determine the intervention’s potential for further
development and dissemination. It is critical that research be
conducted into the ways in which parents may be supported
to foster the positive aspects, and reduce the negative
aspects, of their children’s sibling relationships. Such sup-
ports have the potential to improve outcomes for children,
parents, and families, both now and across their life course.
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