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Abstract
Background: Behavioural inhibition (Bl), a temperament style characterised by shy, quiet, or

restrained behaviours when exposed to novel situations, has consistently been identified as
a key risk factor for the development of anxiety disorders. This thesis aims to examine
whether psychological interventions targeting Bl are efficacious in reducing Bl and anxiety
(symptoms and diagnosis) in preschool-aged children. It also aims to examine the
longitudinal relationship between BI, peer relationship difficulties, and anxiety in a cohort of
young children over an 8-year period. Method: The efficacy of interventions targeting Bl in
preschool-aged children was examined by conducting a systematic review and meta-analysis
consisting of 10 studies (N = 1475 children, aged 3 — 7 years). The empirical study included a
cohort of 202 preschool-aged children initially assessed as behaviourally inhibited (n = 102)
and behaviourally uninhibited (BUI; n = 100) at baseline. Peer relationship difficulties were
assessed at baseline, 2-year, 5-year and 8-year follow-ups. Anxiety symptoms and disorders
were assessed at baseline and at 8-year follow-up. Results: Intervention significantly
reduced behavioural inhibition when outcomes were reported by parents (SMD =-.42) and
teachers (SMD = -.69), but not when assessed by observers (SMD = -.13). Additionally,
intervention significantly reduced anxiety symptoms when reported by parents (SMD = -.35)
but not for anxiety diagnosis (OR =.39). Results of the empirical study indicated that Bl
children generally exhibited higher levels of peer relationship difficulties than BUI children
across time-points. Peer relationship difficulties across time-points were significantly
associated with and predictive of anxiety disorders at age 12 generally. Finally, peer
relationship difficulties moderated the longitudinal relationship between Bl and anxiety
diagnosis predominantly when the difficulties were reported by mothers. Conclusion:
Intervention targeted at Bl preschool-aged children may be effective in reducing Bl and
anxiety symptoms (but not disorder). Moreover, children’s peer relationship difficulties

across development impacts on their anxiety diagnosis in early adolescence.
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Chapter 1: Introduction

Anxiety disorders are the most common mental health difficulties in childhood and
adolescence (Costello et al., 2005), affecting approximately 6.5% of children and adolescents
worldwide (Polanczyk et al., 2015). Anxiety disorders tend to emerge early in life, with
approximately half of those affected experiencing anxiety prior to age 11 (Kessler et al.,
2005). This high prevalence is concerning given that anxiety is associated with difficulties in
the school environment (i.e., low classroom participation, irregular school attendance,
underperformance), social functioning (i.e., initiating and maintaining friendships), and
psychological distress (Muroff & Ross, 2011). Additionally, anxiety that emerges in childhood
and adolescence tends to persist into adulthood if left untreated (Copeland et al., 2014),
resulting in substantial personal, societal and economic burden (Erskine et al., 2015;
Fineberg et al., 2013). Indeed, the cost of services for anxiety disorders in England is
estimated to be £2 billion by 2026, and the total projected cost including lost employment
would rise to £14.2 billion (McCrone et al., 2008).

Although the efficacy of treatments for anxiety disorders in children and adolescence is
well-established (James et al., 2020), the aetiology and prevention of these disorders are less
well understood. Behavioural inhibition (BI) has consistently been identified as a key risk
factor for the development of anxiety disorders (Chronis-Tuscano et al., 2009; Hudson et al.,
2019; Luis-Joaquin et al., 2020). This temperament style reflects the tendency to be shy,
quiet, or restrained in novel, unfamiliar situations (Kagan et al., 1984). A recent meta-
analysis demonstrated that Bl in the preschool years is associated with an almost three-fold
increase in the odds of developing an anxiety disorder (Sandstrom et al., 2020). Several
etiological models of childhood anxiety suggest a central role for Bl (e.g., Liu & Pérez-Edgar,
2019; Rapee et al., 2009; Rubin et al., 2009). For instance, Rapee et al. (2009) argued that
behavioural inhibition may elicit and interact with environmental risk factors such as

parenting behaviours and parental anxiety disorders in the development of anxiety.
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Similarly, Rubin et al. (2009) proposed that social withdrawal, a temperament style related
to Bl (Rubin et al., 2018), may elicit difficult peer relationships (e.g., peer victimisation,
rejection, exclusion) due to poor social skills, which further increases the likelihood of
developing anxiety.

Given that behavioural inhibition in the preschool years plays a central role in the
development of subsequent anxiety, intervention and prevention programmes targeting
behavioural inhibition in preschool-aged children have been developed (Rapee & Bayer,
2018). Initial evidence suggests that these interventions might be effective in reducing
anxiety and/or inhibition (e.g., Coplan et al., 2010; Kennedy et al., 2009) but positive effects
are not consistently found (e.g., Bayer et al., 2018; LaFreniere & Capuano, 1997; Rapee et
al., 2005). To date, despite the emerging body of literature, there has been no meta-analytic
review of the effectiveness of these interventions for inhibited preschool-aged children.

Additionally, as mentioned above, Rubin et al.’s (2009) transactional model of social
withdrawal propose that peer relationship difficulties may begin as early as the preschool
years and repeated negative experiences of peer relationships throughout childhood may
increase the risk of developing internalizing difficulties (anxiety and depression) in middle
childhood and early adolescence. Evidence from longitudinal studies supports this premise,
showing that repeated experiences of negative peer relationships throughout childhood in
socially withdrawn children is associated with and predictive of internalizing symptoms in
early adolescence (Coplan et al., 2013; Ladd, 2006). To our knowledge, the longitudinal
impact of peer relationship difficulties on behaviourally inhibited children and young
people’s anxiety has not been explored.

This thesis aims to address these gaps in the literature. Chapter 2 presents a systematic
review and meta-analysis on the efficacy of psychological interventions for behaviourally
inhibited preschool-aged children. Specifically, this chapter examines whether such

interventions are effective in reducing (a) behavioural inhibition, and (b) anxiety symptoms
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and diagnosis. Next, Chapter 4 examines the longitudinal relationship between behavioural
inhibition, peer relationship difficulties, and anxiety in a cohort of young children over an 8-
year period. Theoretical and conceptual links between these studies are discussed in
Chapter 3. Finally, Chapter 5 provides an overview of findings across both studies and
discusses the limitations, recommendations for future directions, and clinical implications

from this body of work.
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Abstract
The current systematic review and meta-analyses examined the efficacy of randomised

controlled trials of psychological interventions targeting behavioural inhibition and anxiety
in preschool-aged children. Web of Science, MEDLINE, PsycINFO and CINAHL were
systematically searched from inception to March 2021. Ten studies (N = 1475 children, aged
3 — 7 years) were included in the current review. Separate analyses were conducted for
behavioural inhibition, anxiety symptoms, and anxiety diagnosis as reported by parents,
teachers, and observer-ratings. Pooled outcomes ranged from post-intervention to 12-
month follow-up due to the limited number of studies. Significant effects were found for
behavioural inhibition when outcomes were reported by parents (SMD =-.42, 95% Cl =-.76
to -.08) and teachers (SMD = -.69, 95% Cl = -1.02 to -.36), but not when assessed by
observers (SMD =-.13, 95% Cl = -.63 to .38). Additionally, there was a significant effect for
anxiety symptoms when reported by parents (SMD = -.35, 95% Cl = -.60 to -.11) but not for
anxiety diagnosis (OR =.39, 95% Cl = 0.13 to 1.22). Intervention may be effective in reducing
Bl and anxiety (but not disorder) in preschool-aged children, but this change was not

consistently observed across all outcomes or reporters.

Keywords: behavioural inhibition, anxiety, meta-analysis, intervention, preschool-aged
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1. Introduction

Behavioural inhibition (BI) is a temperament style characterised by shy, quiet, or
restrained behaviours in response to novel, unfamiliar situations (Kagan et al., 1988).
Related temperaments include anxious withdrawal (Rubin et al., 2009), shy-inhibited
temperament (Prior et al., 2000) and anxious solitude (Gazelle & Ladd, 2003). Behavioural
inhibition in the preschool years has been identified as a major risk factor for subsequent
anxiety in a number of longitudinal studies (Chronis-Tuscano et al., 2009; Hudson et al.,
2019; Schwartz et al., 1999). A recent meta-analysis concluded that behavioural inhibition in
the preschool years was associated with an almost three-fold increase in the odds of
developing anxiety subsequently (OR = 2.80, 95% Cl = 2.03 to 3.86) (Sandstrom et al., 2020).
Several etiological models of childhood anxiety suggest a central role for preschool
behavioural inhibition (e.g., Liu & Pérez-Edgar, 2019; Rapee et al., 2009; Rubin et al., 2009).
For instance, Rapee et al. (2009) argued that behavioural inhibition may elicit and interact
with environmental risk factors such as parenting behaviours and parental anxiety disorders
in the development of anxiety. Similarly, Rubin et al. (2009) proposed that social withdrawal
may elicit difficult peer relationships (e.g., peer victimisation, rejection, exclusion) due to
poor social skills, which further increases the likelihood of developing anxiety.

Recent empirical evidence provides support for these predictions. For example,
Hudson, Murayama, Meteyard, Morris and Dodd (2019) found that behaviourally inhibited
preschool-aged children experienced greater anxiety symptoms in early adolescence (aged
12) if their mothers were observed to exhibit high levels of overinvolved parenting at age
four. Conversely, this elevated risk for anxiety in behaviourally inhibited preschool-aged
children was mitigated when their mothers showed low levels of overinvolvement at age
four. In terms of peer relationships, Frenkel et al. (2015) demonstrated that behavioural
inhibition in childhood interacted with social involvement with peers in adolescence to

predict risk for developing anxiety disorders in adulthood. That is, behaviourally inhibited
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children involved in smaller and less socially active peer networks were at a heightened risk
for anxiety disorders in adulthood, compared to their behaviourally inhibited peers who
were involved in larger and more socially active peer networks.

Due to the central role that preschool behavioural inhibition plays in the
development of subsequent anxiety, intervention and prevention programmes targeting
inhibited preschool-aged children have been developed. These aim to prevent (selective
programs) or reduce the severity (indicated programs) of anxiety disorders. Interventions
(selective and/or indicated programs) that have been developed so far feature two main
pathways, in line with the etiological models described above. First, parent education
programs (e.g., Cool Little Kids; Rapee, Kennedy, & Lau, 2010) target key parenting
behaviours that interact with preschool behavioural inhibition such as overinvolvement and
overcontrol/intrusion to ensure that parents promote social approach behaviours and
reduce avoidance in their preschool-aged child. The other intervention pathway focuses on
working directly with preschool-aged children, focusing on social skills training (e.g., Social
Skills Facilitated Play program; Coplan et al., 2010) with the aim of improving social
competence and social participation in behaviourally inhibited children. More recent
interventions have also begun to combine both the child-focused and parent-focused
approaches (e.g., Turtle Program; Chronis-Tuscano et al., 2015).

There is initial evidence that these interventions might be effective in reducing
anxiety and/or behavioural inhibition (e.g., Coplan et al., 2010; Kennedy et al., 2009) but
positive effects are not consistently found (e.g., Bayer et al., 2018; LaFreniere & Capuano,
1997; Rapee et al., 2005). To date, there has been no systematic synthesis of the
effectiveness of these interventions for behaviourally inhibited preschool-aged children.
Given that the literature on interventions for preschool inhibition is beginning to
accumulate, this systematic review aimed to provide a preliminary synthesis on the efficacy

of such interventions by systematically evaluating and summarising data from randomised
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controlled trials of selective and/or indicated psychological interventions for behaviourally
inhibited preschool-aged children. This systematic review focused on interventions targeting
preschool behavioural inhibition as a risk-factor, regardless of the preschool-aged children’s
anxiety disorder status at baseline. This approach is distinct from a previous meta-analysis
which examined prevention interventions for children and adolescents at-risk of anxiety
(e.g., elevated anxiety symptoms or sensitivity, parent anxiety disorder), excluding trials
where participants may already have had an anxiety disorder (Lawrence et al., 2017). In
defining efficacy, we were interested not only in whether such interventions lead to a
reduction in anxiety but also whether they positively affected behavioural inhibition.
Therefore, we examined whether interventions for behaviourally inhibited preschool-aged
children are effective in reducing (a) behavioural inhibition, and (b) anxiety symptoms and

diagnosis.

2. Methods

The protocol for the current meta-analysis was registered on the International Prospective
Register of Systematic Reviews (PROSPERO; protocol number: CRD42020170666) on 25

March 2020.

2.1 Search Strategy

We searched four electronic databases (Web of Science, MEDLINE, PsycINFO and CINAHL)
from inception to 15 March 2021. Details of the search terms and syntax for each database
are available in the PROSPERO protocol (see Supplementary Material 1). No restrictions
were imposed for date of publication or language. Reference lists of relevant book chapters,
review articles and eligible articles were screened to identify further studies missed by the

electronic search.
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2.2 Eligibility Criteria

Studies were included if they met the following criteria:

6.

Participants were preschool-aged children (between 3 — 7 years) and their parents
and/or teachers
Participants (children) were selected for inclusion on the basis of being behaviourally
inhibited, regardless of whether they were identified as having an anxiety disorder
or not. Constructs described other than behavioural inhibition (e.g., fearful
temperament, shyness/inhibition) were included as long as the definition and
measurement of this construct was the same or very similar to behavioural
inhibition; which was defined as shyness, fear and avoidance when faced with new
stimuli.
Reported outcomes using:
e Avalidated measure or standardized laboratory observation of behavioural
inhibition
e Arecognised diagnostic tool for a DSM-IV or DSM-5 anxiety disorder, or a
validated measure of anxiety symptoms
Randomised Controlled Trial (RCT) design, comparing an intervention with a waitlist
and/or active comparison condition.
Included an active intervention which aimed to reduce behavioural inhibition,
anxiety symptoms and/or incidence of anxiety disorders in preschool-aged children.

Published in a peer-reviewed journal.

Studies without primary data (e.g., reviews) and those that reported qualitative data only

were excluded. Additionally, universal interventions (whole populations) and studies that

focused on children with intellectual disabilities, neurodevelopmental disorders or specific

health conditions were excluded as the current meta-analysis focused on intervention for

behaviourally inhibited children from the general population.
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2.3 Study Selection/ Screening Method

Figure 1 shows a summary of the search and screening method using a Preferred Reporting
Items for Systematic Reviews and Meta-analysis (PRISMA) flowchart. Two authors (JO and
IB) independently screened all (n = 8167) the retrieved titles and abstracts for eligibility.
There was a 99.8% agreement on eligibility between raters. Inter-rater reliability on
eligibility between raters was substantial, k = .99. The full texts of eligible studies were then
independently reviewed and rated by JO and JB. There was an 88.9% agreement on inclusion
between raters. Inter-rater reliability on inclusion between raters was substantial, k = .72.
Disagreements regarding inclusion were resolved by a third member of the research team,
LP. Where the same trial was reported in multiple publications (e.g., multiple follow-ups of
the same sample), the publication reporting outcomes most relevant to the systematic
review was chosen for inclusion to avoid repeated inclusion of data from the same

participants.
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Figure 1. PRISMA diagram of the study selection process.

2.4 Data Extraction

Records identified through database
search Additional records identified through
other sources
Web of Science: n = 4621
MEDLINE: n = 4025 n=0
PsycINFO & CINAHL: n = 6102
n=14748
Records after duplicates removed > Records excluded
n=28167 n=6581
Records screera\te:tgacsted on title and Records excluded
—>
n=8167 n=28148
Full-text articles excluded (n=9)
Full text articles assessed for eligibility ——p No control group: n=1
No new data: n=3
n=19 Universal programme: n=1
Poster presentation: n=1
Age range outside of 3-7 years: n=1
l Participant selection not based on Bl: n=1
Did not include Bl outcome measure: n=1
Articles included in the final review
n=10

Data were extracted and coded by JO. To ensure accuracy, 25% of the studies were cross-

checked by JB, resulting in no disagreement. Information extracted were a) study

characteristics (e.g., year of publication, study location: country), b) sample characteristics

(e.g., N, age, nature of risk), c) intervention characteristics and control condition (e.g.,

intervention recipient: child and/or parent, intervention type: parenting and/or social skills

training, waitlist/care as usual), d) primary outcome data for B, and e) secondary outcome
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data for anxiety diagnosis and/or symptoms (e.g., name of Bl/anxiety outcome measures,
respondent, percentage or Ms and SDs for each condition at post-intervention and/or
follow-ups). See Tables 1 and 2 for characteristics of the included studies and summary of
outcome measurement respectively. Study authors were contacted where there was

insufficient data for calculating an effect size.

2.5 Assessment of Study Quality and Publication Bias

Study quality was assessed using the quality assessment instrument developed by
Moncrieff, Churchill, Drummond and McGuire (2001). The Moncrieff et al. (2001) instrument
was developed specifically to assess the quality of controlled trials for mental health
interventions. The scale assesses specific methodological issues relevant to mental health
interventions, such as clear operationalisation of the nature of the mental health condition,
including severity. The scale consists of 23 items which are rated between 0 and 2,
generating a total score ranging between 0 and 46; higher scores suggests greater quality for
studies. To check for reliability, JO rated all the studies (n = 10), and 25% of the studies were
rated by LP. Percentage agreement for the individual items in the scale was 92.77%. Inter-

rater reliability for total quality score between raters was good, «k =. 85.

2.6 Data Synthesis

Analyses were performed using Meta-Analysis via Shiny (MAVIS version 1.1.3;
Hamilton et al., 2017). Random effects models were used to account for the expected
heterogeneity in effect sizes between trials due to the diversity in type of interventions
trialled, target populations, type of measurements used, and duration of measurement (i.e.,
post-intervention up to 12-months follow-up).

For continuous outcome measures (i.e., Bl-related behaviours and anxiety

symptoms), standardized mean differences (SMD) were calculated for each trial by
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subtracting the mean of the intervention condition from the mean of the control condition
at post-intervention/follow-up, divided by the pooled standard deviation for the
intervention and control conditions at post-intervention/follow-up. To calculate the pooled
SMDs, the SMD and the 95% confidence interval for each trial was weighted according to
sample size using random effects models. Pooled SMDs were reported using Hedge’s g, with
0.2, 0.5, and 0.8 indicating small, moderate, and large effects respectively (Cohen, 1988). For
diagnostic outcome measures (i.e., anxiety disorder diagnosis), odds ratios (OR) were
calculated and pooled. OR represents the odds that an outcome (diagnosis of one or more
anxiety disorders) will occur in the intervention group, compared to the odds of the
outcome occurring in the control group. As such, an OR of 1 suggests that the odds for a
diagnosis of anxiety disorder are the same for both the treatment and control groups.

Estimates of heterogeneity were calculated using the Q statistic and the /? statistic. A
statistically significant Q statistic (p < .05) suggests evidence of heterogeneity. The /? statistic
guantifies the degree of heterogeneity, with 25% indicating ‘low’, 50% indicating ‘moderate’,
and 75% indicating ‘high’ heterogeneity (Higgins et al., 2003).

For primary outcomes, three meta-analyses were conducted to examine the pooled
effects of interventions on Bl-related behaviours, assessed using (1) laboratory observations,
(2) parent-report and (3) teacher-report. Next, secondary outcomes on the pooled effects of
interventions on anxiety were assessed by conducting two meta-analyses: (1) the presence
of an anxiety disorder, and (2) parent-report measures of anxiety symptoms. Only two
eligible studies assessed teacher-report anxiety symptoms (Chronis-Tuscano et al., 2015;
Luke et al., 2017); the SMDs for each study will be reported but the pooled effects will not
be explored given that the type of intervention and outcome measures used were different.
Moderation analyses were not explored due to the limited number of studies in the meta-

analyses.
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Effect sizes were included for the available outcome measures within the relevant
meta-analysis. Where more than one outcome measure of a single outcome was included
(e.g., two parent-report measures of anxiety), the primary outcome measure or the one
most widely used in other studies, or with the strongest psychometric properties, was
chosen. For parental measures, if paternal- and maternal-report measures were reported
separately, the maternal-report measure was used to facilitate pooling of effects across
studies; most studies included in this meta-analysis had mothers as the primary reporters. If
more than one time-point was reported, data from the latest time-point was used as we
were interested in the intervention effects over a sustained period of time. Given the limited
number of studies included, it was not possible to conduct separate analyses for specific
follow-up periods, which means that the outcome ranges across studies from post-

intervention to 12-month follow-up.

3. Results
3.1 Study Selection
Overall, 8167 studies were identified, and 10 studies met inclusion criteria (see Figure 1).
Three studies reported on Bl-related behaviours only (Barstead et al., 2018; Coplan et al.,
2010; LaFreniere & Capuano, 1997), while two studies reported on anxiety only (Bayer et al.,
2018; Morgan et al., 2017). The remaining five studies reported on both outcomes (Chronis-
Tuscano et al., 2015; Kennedy et al., 2009; Lau et al., 2017; Luke et al., 2017; Rapee et al.,

2005).

3.2 Study Characteristics
Table 1 summarises the characteristics of all the studies included in the meta-

analyses. The total number of participants from the included studies were 1475. Table 2



BEHAVIOURAL INHIBITION AND CHILDHOOD ANXIETY 19

describes Bl screening measures and outcome measures for Bl-related behaviours, Table 3
describes outcome measures for anxiety diagnosis and symptoms.

Most (k = 8) of the included studies selected preschool-aged children based on their
elevated Bl only, while two studies selected for preschool-aged children with elevated Bl and
parental mental health difficulties. Screening for elevated Bl was done predominantly using
two measures: the Behavioral Inhibition Questionnaire (BIQ; Bishop et al., 2003) (x = 4) and
the Approach subscale of the Short Temperament Scale for Children (STSC; Prior et al., 2000)
(x = 5). The cut-off scores used for screening elevated Bl varied between studies, even when
the same screening measure was used. For the BIQ (Bishop et al., 2003), three studies
selected for preschool-aged children scoring on the 85 percentile and above, while one
study used a lower cut-off on the 80" percentile and above. For the Approach subscale of
the STSC (Prior et al., 2000), four studies used a cut-off score of 30 and above, while one
study used a higher cut-off score of 35 and above.

With regards to the type of interventions, six studies evaluated parent education
programs: k = 5 for Cool Little Kids (Rapee, Kennedy, & Lau, 2010), k = 1 for Parent-Child
Interaction Training (LaFreniere & Capuano, 1997). One study evaluated a social skills
training program: Social Skills Training and Facilitated Play (SST-FP; Coplan et al., 2010).
Finally, three studies evaluated programs which combined both parent education and social
skills training: k = 2 for Turtle Program (Danko et al., 2018), k = 1 for combination of the Cool
Little Kids and the SST-FT programs. Parents were the primary recipients for parent
education programs, while preschool-aged children were the primary recipients for social
skills training programs.

Additionally, the duration of measurement also varied across studies (see Tables 2
and 3). Four studies reported post-intervention data only. For follow-ups, only one study
provided data for 3-month follow-up, while three studies reported 6-month follow-up data

as their latest time-point. Out of the two studies that reported data for 12-month follow-up,
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one study reported mid- and longer-term follow-up periods (i.e., 2-year, 3-year, and 11-year
follow-ups) (Rapee, 2013; Rapee et al., 2005; Rapee, Kennedy, Ingram, et al., 2010), while
the remaining study recently reported their 2-year follow-up data (Bayer et al., 2018, 2020).
Due to the limited duration of measurement reported in the other studies in this review,
only the 12-month follow-up data from both the Rapee et al. (2005) and Bayer et al. (2018)
studies will be included in the current meta-analyses. Subsequent follow-ups of these
studies will be discussed qualitatively.

In terms of outcome measures, the measures used to assess temperament-related
outcomes at post-intervention/follow-ups were varied between studies. Out of the four
studies that conducted laboratory observations, two studies used the Reticence/Reticence-
Wariness scores from the Play Observation Scale (POS & POS-R; Rubin, 2001, 2008) while the
remaining two studies used the procedure developed by Kagan and colleagues (Kagan, 1994;
Kagan et al., 1989). For parent-reported temperament-related outcomes, three out of the
four studies used the BIQ (Bishop et al., 2003), while one study used the Social Inhibition
subscale of the Temperament Assessment Battery for Children — Revised (Presley & Martin,
1994). Similarly, for teacher-reported temperament-related outcomes, two out of the four
studies used the Anxious-Fearful subscale of the Child Behaviour Scale (CBS; Ladd & Profilet,
1996), while each of the two remaining studies used the Anxiety-Withdrawal subscale of
the Social Competence and Behaviour Evaluation (SCBE; LaFreniere & Dumas, 1995) and the
Anxious Shyness subscale of the Chinese Shyness Scale (Xu et al., 2007, CSS; 2009).

There was greater consistency across studies in the outcome measures used to
assess anxiety at post-intervention/follow-ups. For anxiety diagnosis, the majority of studies
(x = 4) used the Anxiety Disorders Interview Schedule for DSM-IV Parent version (ADIS-IV-P;
Silverman & Albano, 1996), while each of the remaining two studies used the Online
Assessment of Preschool Anxiety (OAPA; Morgan et al., 2019) and the Preschool Age

Psychiatric Assessment (PAPA; Egger et al., 1999) respectively. When anxiety symptoms
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were reported by parents, five out of the six studies used the Preschool Anxiety Scales (PAS

& PAS-R; Edwards et al., 2010; Spence et al., 2001).
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Table 1

Characteristics of Included Studies

22

%

Baseline
Gender M Age (Years) AD Nature of Intervention Control Intervention Intervention
Study N % F (range) Int (Ctrl) Risk Recipient Approach Condition Target Name
Barstead et al. (2018) 40 56 4.3 (3.5-5.0) N/A BI P+C PCIT + SST WL BI Turtle Program
Bayer et al. (2018) 545 48.3 4.6 (4.0) N/A BI P CBT uc AD, AS Cool Little Kids
Chronis-Tuscano et al. (2015) 40 57.5 4.4(3.5-5.5) 77.8(45.5) BI P+C PCIT + SST WL BI, AD, AS Turtle Program
Coplan et al. (2010) 28 50 4.7 (4.0-5.5) N/A BI C SST WL Bl SST-FP
Kennedy et al. (2010) 71 54.5 3.9(3.0-4.8) 100 (100) Bl + P CBT WL BI, AD, AS Cool Little Kids
Parent AD
LaFreniere & Capuano (1997) 43 53.49 4.5(2.6-5.8) N/A BI P PCIT uc BI NA
Cool Little Kids
Lau et al. (2017) 72 47.2 4.3(3.0-5.4) 100 (100) Bl + High PES P+C CBT + SST WL BI, AD, AS +
SST-FP
Luke et al. (2017) 57 38.6 3.9(3.0-5.3) N/A BI P CBT WL BI, AS Cool Little Kids
Morgan et al. (2017) 433 527  4.8(3.0-6.0) N/A BI P CBT WL AS Coog;ﬁ?:]ee'('ds
Rapee et al. (2005) 146 54.5 3.9(3.0-5.2) 90.0(91.5) BI P CBT uc BI, AD, AS Cool Little Kids

% Baseline AD [Int (Ctrl)]: % Baseline Anxiety Diagnosis [Intervention (Control)]; Nature of risk: Bl = Elevated Behavioural Inhibition, High PES = High Parental Emotional
Distress [at least one parent scoring = 30 on the Depression Anxiety Stress Scales (Lovibond & Lovibond, 1995)], Parent AD = at least one parent meeting DSM-IV criteria
for diagnosis of anxiety disorder; Recipient: C = child, P = parent; Intervention Approach: CBT = Cognitive Behavioural Therapy, SST = Social Skills Training, PCIT = Parent-
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Child Interaction Training; Control Condition: WL = Wait-List control, UC = Usual Care; Intervention Target: Bl = Behavioural Inhibition, AD = Anxiety Diagnosis, AS = Anxiety
Symptoms; Intervention Name: Cool Little Kids (Rapee, Kennedy, & Lau, 2010), SST-FP = Social Skills Training and Facilitated Play Program (Coplan et al., 2010), Turtle

Program (Danko et al., 2018).
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Table 2

Outcome Measures for Temperament-related Behaviours and Duration of Measurement

24

Study Bl Screening Measure Respondent Temperament-related Outcome Respondent of Duration of
for Measures Temperament- Measurement
Bl screening related (months follow-
Outcomes up)
Barstead et al. (2018) BIQ P Reticence (POS-Revised) C Post-intervention
BI cut-off: score of 132 or more
(85th percentile and above) Anxious-Fearful subscale (CBS) T
Bayer et al. (2018) Approach subscale of the STSC P N/A N/A N/A
BI cut-off: score of 30 and above
Chronis-Tuscano et al. BIQ P BIQ P Post-intervention
(2015) Bl cut-off: score of 132 or more
Coplan et al. (2010) BIQ P Reticence-wariness (POS) C Post-intervention
BI cut-off: highest 15%
Anxious-Fearful subscale of the CBS T
Kennedy et al. (2010) Approach subscale of the STSC P+C Laboratory Observation C 6
Bl cut-off: score of higher than 35
+ BIQ P
Laboratory Observation
LaFreniere & Capuano Anxiety-Withdrawal subscale of the T Anxiety-Withdrawal subscale of the T Post-intervention
(1997) SCBE SCBE
BI cut-off: 1SD above mean
Lau et al. (2017) Approach subscale of the STSC P BIQ P 6

Bl cut-off: score of 30 and above
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Luke et al. (2017) BIQ T
BI cut-off: highest 20%

Morgan et al. (2017) Approach subscale of the STSC P
Bl cut-off: score of 30 and above

Rapee et al. (2005) P+C

Approach subscale of the STSC
Bl cut-off: score of higher than 30
+
Laboratory Observation

Anxious Shyness subscale of the Chinese
Shyness Scale
(CSS-AS)

N/A

Laboratory Observation

Social Inhibition subscale of the TABC-R

N/A

N/A

12
24

25

Bl screening measure: STSC = Short Temperament Scale for Children (Prior et al., 2000), BIQ = (Bishop et al., 2003), SCBE = Social Competence and Behaviour Evaluation
(LaFreniere & Dumas, 1995), Laboratory Observation (Asendorpf, 1990; Kagan, 1994; Kagan et al., 1984, 1989); Respondent for Bl screening: P = Parent, T = Teacher, C =
Clinician; Bl-related Outcome Measures: CSS = Chinese Shyness Scale (Xu et al., 2007, 2009), BIQ = (Bishop et al., 2003), POS = Play Observation Scale (Rubin, 2001), POS-
Revised = Play Observation Scale - Revised (Rubin, 2008), laboratory observation (Kagan, 1994; Kagan et al., 1989); TABC-R = Temperament Assessment Battery for Children
— Revised (Presley & Martin, 1994), CBS = Child Behaviour Scale (Ladd & Profilet, 1996), SCBE = Social Competence and Behaviour Evaluation (LaFreniere & Dumas, 1995);
Respondent of Bl-related Outcomes: T = Teacher, P = Parent, C = Clinician; N/A = Information not available.
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Table 3

Outcome Measures for Anxiety and Duration of Measurement

Study Anxiety Diagnostic Tool Anxiety Symptoms Measure Duration of Measurement
(Respondent) (Respondent) (months)
Barstead et al. (2018) N/A N/A N/A
Bayer et al. (2018) ADIS-IV-P Emotional Symptoms subscale of SDQ 12
(Clinician) (Parent)
PAS-R 2
(Parent)
Chronis-Tuscano et al. (2015) PAPA PAS Post-intervention
(Clinician) (Parent)
Coplan et al. (2010) N/A N/A N/A
Kennedy et al. (2010) ADIS-IV-P PAS-R 6
(Clinician) (Parent)
LaFreniere & Capuano (1997) N/A N/A N/A
Lau et al. (2017) ADIS-IV-P PAS-R 6
(Clinician) (Parent)
Luke et al. (2017) N/A Internalising construct of CBS 3
(Teacher)
Morgan et al. (2017) OAPA PAS-R 3
(Parent) (Parent) 6
Rapee et al. (2005) ADIS-IV-P PAS 12
(Clinician) (Parent) 24
36
132

Anxiety Diagnostic Tool: ADIS-IV-P = Anxiety Disorders Interview Schedule for DSM-IV Parent version (Any Anxiety Disorders) (Silverman & Albano, 1996), OAPA = Online
Assessment of Preschool Anxiety (Any Anxiety Diagnosis) (Morgan et al., 2019), PAPA = Preschool Age Psychiatric Assessment (Any Anxiety Diagnosis) (Egger et al., 1999);
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Anxiety Symptoms Measure: SDQ = Strength and Difficulties Questionnaire (Goodman, 2001), PAS-R = Preschool Anxiety Scale Revised (Edwards et al., 2010), CBS = Child
Behaviour Scale (Ladd, 2010), PAS = Preschool Anxiety Scale (Spence et al., 2001); N/A = Information not available.
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3.3 The Effect of Intervention on Preschool-aged Children’s Behavioural Inhibition

For laboratory observations of BI, there was a non-significant effect of intervention
(SMD =-.13,95% Cl =-.63 t0 .38, p = .62, k = 4) (See Figure 2A). Statistical heterogeneity in
effect sizes across studies was moderate (Q =9.43, p =.02, > = 68.5%). In contrast, parent-
report measures showed a significant small effect of intervention (SMD =-.42, 95% Cl = -.76
to -.08, p = .02, k = 4). Heterogeneity between studies in this analysis was low (Q=5.91, p =
.12, = 49.42%) (See Figure 2B). Finally, teacher-report measures showed a significant
moderate effect of intervention (SMD =-.69, 95% Cl = -1.02 to -.36, p < .001, k = 4).
Statistical heterogeneity between studies in this analysis was low (Q=1.48, p = .69, =

0.00%) (See Figure 2C).

(A)
Coplan et al. (2010) e ——— -0.70 [-1.56, 0.16]
Kennedy et al. (2010) —a— -0.56 [-1.06, -0.05]
Rapee et al. (2005) — 0.19 [-0.17, 0.55]
Barstead et. al (2018) ——y 0.40 [-0.28, 1.09]
RE Model —— -0.13 [-0.63, 0.38]
T T T T l T T 1
-2 -1 0 05 1 15

Standardized Mean Difference



BEHAVIOURAL INHIBITION AND CHILDHOOD ANXIETY

(B)
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Kennedy et al. (2010) —— -0.67 [-1.18, -0.17]
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Figure 2. Forest plot of the effect of intervention on young children’s behavioural inhibition.

Note: A: Laboratory observations; B: Parent-report measures; C: Teacher-report measures

3.4 The Effect of Intervention on Preschool-aged Children’s Anxiety

There was a non-significant effect of intervention on behaviourally inhibited

preschool-aged children’s anxiety diagnosis (log OR =-.94, 95% Cl = -2.08 to0 .20, p = .11).
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Statistical heterogeneity between studies was high (Q = 13.62, p < .01, = 84.78%) (See
Figure 3A).

In contrast, parent-report anxiety symptom measures showed a significant small
effect of intervention (SMD =-.35, 95% Cl =-.60 to -.11, p < .01, k = 6). Statistical
heterogeneity between studies was moderate (Q = 12.25, p = .03, I°= 68.34%) (See Figure
3B). For teacher-report anxiety symptoms, only two studies were identified. As such, results
from these studies were not included in a meta-analysis and effect sizes of the individual
studies were described instead. Chronis-Tuscano et al. (2015) reported a large effect size in
favour of intervention (Hedge’s g =-.67, Cl =-1.36 to 0.03). In contrast, Luke et al. (2017)

reported a small effect size in the opposite direction to intervention (Hedge’s g =-0.13, Cl = -

.39t0 .65).

(A)
Bayer et al. (2018) HH -0.24 [-0.60, 0.11]
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Kennedy et al. (2010) —a— —-2.55[-4.14, -0.96]
Rapee et al. (2005) - —-0.50 [-1.24, 0.24]
RE Model —~ -0.94 [-2.08, 0.20]
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-8 -6 -4 -2 0 2
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Figure 3. Forest plot of the effect of interventions on young children’s anxiety.

Note: A: Diagnosis of Anxiety Disorder; B: Parent-report measures of anxiety symptoms

3.5 Quality Ratings

Scores from the Moncrieff et al. (2001) quality rating indicated common methodological
problems in the design and reporting of studies. Likely due to limited resources, half of the
studies (k = 5) were rated as having inadequate sample size (n per group < 50). Similarly,
only half of the studies (x = 5) were rated as having a trial duration (including follow-up) that
was long enough to assess longer-term outcomes (= 6 months). In terms of reporting, only 3
out of the 10 studies reported details of the power calculation, while 4 out of the 10 studies
explicitly reported ‘intention to treat’ analyses. Additionally, only 3 studies reported the
number of withdrawals by group, including the reason for withdrawal, while the remaining 7
studies reported on the number of withdrawals only, without reporting on the reason for
withdrawal. Correlations between the quality rating and study effect size was not explored

due to the limited number of studies included in this review.
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3.6 Publication Bias
Given the limited number of studies included in the analyses, it was not possible to reach
firm conclusions about publication bias.

4. Discussion

The current meta-analysis aimed to provide a preliminary synthesis on the
effectiveness of intervention for behaviourally inhibited preschool-aged children. Firstly, we
examined whether intervention was efficacious in reducing behavioural inhibition, as
reported by the following informants: (a) laboratory observers (b) parents, and (c) teachers.
Findings on the efficacy of such interventions were mixed. Observer-ratings of structured
laboratory observations (SMD = -.13) indicated a non-significant effect of intervention. In
contrast, parent-report (SMD = -.42) and teacher-report (SMD = -.69) measures of
behavioural inhibition showed significant small and moderate effects of intervention
respectively, in favour of the intervention conditions. Overall, intervention appeared to
reduce behavioural inhibition in preschool-aged children when reported by parents and
teachers, but not when assessed by laboratory observers.

Next, we explored whether intervention was effective in reducing anxiety disorders
and anxiety symptoms as reported by parents and teachers. Intervention was not
significantly associated with a greater reduction in the odds of having an anxiety diagnosis in
the intervention conditions, compared to control (OR =.39, 95% Cl = 0.13 to 1.22). However,
parents reported a significant, albeit small, reduction in anxiety symptoms in the
intervention conditions, compared to the control conditions (SMD = -.35). Given that only
two studies included teacher-report measures, the effect size of each study was described.
While Chronis-Tuscano et al. (2015) reported a moderate effect of teacher-report anxiety
symptoms in favour of the intervention condition (Hedge’s g = -.67), Luke et al. (2017) only
found a small effect favouring the intervention condition (Hedge’s g = -0.13). In summary,

intervention appeared to reduce anxiety symptoms in preschool-aged children when
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reported by parents, while evidence on teacher-report anxiety symptoms is currently
limited. There was no evidence that intervention was effective in reducing anxiety disorders,
as assessed by laboratory observers, in preschool-aged children.

4.1 Conceptual and Clinical Implications

As noted previously, studies in this meta-analysis only reported outcomes between
post-intervention and 1-year follow-up. It is therefore important to stress that findings
should be interpreted as short-term outcomes of intervention for inhibited young children.
Accordingly, the conceptual and clinical implications should be interpreted with this limited
interval in mind.

Findings revealed that some aspects of preschool behavioural inhibition may be
more amenable than previously thought (Buss & Plomin, 1984; Kagan, 1994), which is
consistent with longitudinal evidence that temperament fluctuates across development
(Pérez-Edgar & Fox, 2005; Sanson, 1996). However, the evidence is not yet compelling.
Although parents and teachers reported a reduction in preschool-aged children’s
behavioural inhibition following intervention, this change was not observed in structured
laboratory observations.

Current evidence supports the risk/vulnerability model (Rapee & Coplan, 2010), in
which temperament is considered distinct from psychopathology and affects a child’s
likelihood of developing an internalising disorder (Dodd et al., 2017). Rapee and Bayer (2018)
argued that interventions may be altering the more transient expression of anxiety, while
temperamental inhibition remains unchanged. Based on our findings, it is possible that the
reductions observed in parent- and teacher-report measures of inhibition reflected changes
in preschool-aged children’s expression of anxiety. Meanwhile, the lack of evidence for
changes in behavioural inhibition based on laboratory observations may indicate that true
inhibition remained unchanged by intervention. Alternatively, it is possible that the effects

of intervention was not substantial enough in the current meta-analysis to meet the high
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threshold for detecting significant change using structured laboratory observations (e.g.,
Kagan, 1994; Kagan et al., 1989), which is typically considered the ‘gold standard’ for
assessing inhibition due to its methodological rigour. Parent- and teacher-report measures,
on the other hand, may be able to detect more subtle changes in certain features of
inhibition that were altered by intervention. Additionally, it is also possible that changes in
inhibition may be more apparent in familiar contexts where children feel relatively
comfortable. Therefore, such changes may be more observable to parents and teachers. In
contrast, children with a history of inhibition may revert to more typical ways of responding
in unfamiliar contexts, such as in laboratory observations. Finally, findings on parent-
reported changes in inhibition should be interpreted with caution given that it was not
possible to keep parents blinded from the condition that their children were assigned to due
to the nature of the interventions (e.g., parenting education vs waitlist control). However,
the concordant evidence from independent sources (i.e., parents and teachers) on the effect
of intervention is encouraging, especially given that teachers in all the studies were unaware
of the children’s condition allocations.

This meta-analysis also demonstrated that intervention was effective in decreasing
the severity of anxiety symptoms in behaviourally inhibited preschool-aged children, as
reported by their parents. However, there was no evidence that intervention was effective in
reducing preschool-aged children’s odds of developing an anxiety disorder. As discussed
above, it is possible that the effects of intervention were only observable at the symptom
severity level but were not substantial enough to alter preschool-aged children’s diagnosis
status, at least within the duration measured in this meta-analysis (post-intervention to 12-
month follow-up).

Beyond the short-term perspective (up to 12-month follow-up) explored in this
meta-analysis, two studies also reported mid- and longer-term outcomes (Bayer et al., 2018;

Rapee et al., 2005). As mentioned previously, only data from the 12-month follow-up of
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these studies were included in this meta-analysis. Bayer and colleagues (2020) recently
reported outcomes from their 2-year follow-up, when the children were approximately aged
6. There was a small effect of intervention for both anxiety diagnosis (OR = 1.23) and parent-
report anxiety symptoms (Hedge’s g = -.18). For comparison, Rapee et al. (2010, described
further below) reported larger effects for anxiety diagnosis (OR = 3.57, medium effect) but
similar effects for parent-report anxiety symptoms (Hedge’s g = -.17, small effect) at 2-year
follow-up. However, there is promising indication that preschool-aged children continue to
benefit from intervention in the longer term. Rapee and colleagues monitored the cohort of
behaviourally inhibited preschool-aged children for 11 years, up to middle adolescence when
they were approximately 15 years old (Rapee, 2013; Rapee et al., 2005; Rapee, Kennedy,
Ingram, et al., 2010). For anxiety diagnosis, the odds of being diagnosed with an anxiety
disorder for preschool-aged children in the intervention group, compared to those in the
control group decreased from 1-year follow-up (OR = 1.64, small effect) to 3-year follow-up
(OR = 3.45, medium effect). In terms of parent-report anxiety symptoms, the effect of
intervention increased from a small effect at 1-year follow-up (Hedge’s g < .01) to a medium
effect at 3-year follow-up (Hedge’s g = -.45). At 11-year follow-up, girls in the intervention
group were less likely to be diagnosed with internalising disorders (anxiety and depressive)
and have lower parent-report anxiety symptoms than those in the control group (Rapee,
2013). On the other hand, behavioural inhibition remained largely comparable over time.
Overall, these findings indicate that at least for anxiety, intervention may yield benefits in
the medium- and long-term.

For a meaningful consideration of clinical implications, it is important to recognise
that findings from this review are limited to short-term outcomes and may well
underestimate the overall effects of intervention. This is reflected in the quality rating of
studies in this review where half of the studies (k = 5) measured outcomes (including follow-

up) for less than 6 months. At best, the evidence is tentative and preliminary, and
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interpretation requires the consideration that this effort is an encouraging first step to a
longer-term endeavour in examining the efficacy of intervention for preschool-aged children
at risk of developing anxiety. Therefore, longer-term follow-up of interventions is needed to
inform the longitudinal clinical implications of intervention, although such an approach
raises ethical considerations about withholding treatment from children in the control
condition for a protracted period of time. There is also debate about whether intervention
should focus on changing inhibited temperament given that approximately half of inhibited
preschool-aged children do not go on to develop anxiety later on (Fox et al., 2013).
Additionally, evidence for population level intervention is currently limited. A recent
population-delivered parenting intervention found modest participation from parents, with
only 29.4% of eligible parents attending most sessions offered and only 20.5% of parents
reporting using the skills with their children frequently in the first year following intervention
(Bayer et al., 2018). These findings suggest that such interventions, at least the parenting
programmes, could be more suitable as treatment options for families actively seeking help
to prevent anxiety in their preschool-aged children rather than as population level
prevention programmes.

An additional limitation of this meta-analysis is that specific factors that impact on
the efficacy of intervention could not be explored due to the limited number of studies
currently available in the literature. As such, exploration of methodological heterogeneity
(e.g., nature of risk: severity of behavioural inhibition, parental mental health, type of
intervention: parenting and/or social skills training, recipient of intervention: parent and/or
child, duration of outcome measurement: post-intervention, mid- and longer-term follow-
ups) through moderation and subgroup analyses could not be carried out. Moreover, scores
from the quality rating of the studies also highlighted common methodological problems

that might impact on the findings of this review. For instance, half of all studies (x = 5) were
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rated as having inadequate sample size, which may result in limited statistical power. Indeed
only 3 out of the 10 studies reported details of the power calculation.
4.2 Future Directions

The findings of this review lead to key recommendations for further intervention
research. First, there was substantial variation across studies on how preschool behavioural
inhibition was defined and measured. The field would benefit from bringing together the
various strands of research that examine constructs associated with inhibited temperament,
including behavioural inhibition, anxious-withdrawal, shy-inhibited, and anxious solitude.
Improving consensus on the definition of inhibited temperament would promote greater
consistency in the measurement of inhibition, ideally arriving with a set of mutually agreed
multimethod assessment tool (i.e., structured lab observations, parent- and teacher report
measures) that can be used across the board (Rapee & Coplan, 2010), in line with recent
efforts by the National Institute of Mental Health (NIMH) and the Wellcome Trust calling for
greater consensus on outcome measurement in mental health research (The Lancet
Psychiatry, 2020).

Second, outcomes from various intervals (post-intervention, and 3-month, 6-month
and 12-month follow-ups) were clustered together in the current review partly due to the
limited number of available studies, but also from the varied intervals in which outcomes
were reported (e.g., post-intervention only vs. first time-point reported at 3-month or 6-
month follow-up without post-intervention outcomes). Given that psychological
interventions aim to have an enduring impact on preschool-aged children’s well-being and
functioning, measuring outcomes at more consistent intervals and ideally over the long term
would improve our understanding of potential benefits at different stages of the
intervention (i.e., short-, medium- and long-term).

Finally, as further evidence continues to accumulate, future efforts could consider

exploring factors that may moderate and mediate the effects of intervention. Exploring
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intervention characteristics (e.g., type, duration, number of sessions, format of delivery and
recipient of intervention), as well as child (e.g., gender, severity of behavioural inhibition,
social skills), and environmental factors (e.g., parenting behaviours, parental mental health)
would enhance our understanding of factors that moderate the efficacy of intervention.
Additionally, exploring how specific treatment components/processes (e.g., exposure,
parent training) are associated with change in preschool-aged children’s behavioural
inhibition and anxiety could enhance the efficacy of intervention.
4.3 Conclusion

Preliminary evidence from this meta-analysis indicated that intervention targeted at
behaviourally inhibited preschool-aged children may be effective in reducing behavioural
inhibition and anxiety, but not disorder but this change was not consistently observed across
all outcomes. Further work in needed to gain a more comprehensive understanding on how

to best support preschool-aged children identified as at-risk for anxiety.
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Supplementary Materials 1
Search Terms and Syntax for Systematic Review
Web of Science, Core Collection

#1

Tl=(behavi* inhibit* or inhibited temperament or fearful temperament or inhibit* or shy* or
anxious-withdrawn) OR AB=(behavi* inhibit* or inhibited temperament or fearful
temperament or inhibit* or shy* or anxious-withdrawn)

#2
Tl=(preschool* or pre-school* or young child* or child* or kid*) OR AB=(preschool* or pre-
school* or young child* or child* or kid*)

#3
Tl=(parent* or social*) OR AB=(parent* or social*)

#4
#3 AND #2 AND #1

MEDLINE via Ovid

1

(behavi* inhibit* or inhibited temperament or fearful temperament or inhibit* or shy* or
anxious-withdrawn).ab,ti

2
(preschool* or pre-school* or young child* or child* or kid*).ab,ti

3
(parent* or social*).ab,ti

4

1AND2AND3

PsychINFO and CINAHL via EBSCOhost

S1

Tl ( ("behavi* inhibit*" or "inhibited temperament" or "fearful temperament" or inhibit* or
shy* or anxious-withdrawn) ) OR AB ( ("behavi* inhibit*" or "inhibited temperament" or
"fearful temperament" or inhibit* or shy* or anxious-withdrawn) )

S2

Tl ( (preschool* or pre-school* or "young child*" or child* or kid*) ) OR AB ( (preschool* or
pre-school* or "young child*" or child* or kid*) )
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S3
Tl ( (parent™* or social*) ) OR AB ( (parent* or social*) )

S4

S1 AND S2 AND S3
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Chapter 3: Bridging Chapter

The systematic review and meta-analyses in Chapter 2 examined the efficacy of
randomized controlled trials of psychological intervention targeting behavioural inhibition
and anxiety in preschool-aged children. Interventions that have been developed so far target
two main pathways: (1) parent education programs and (2) social skills training for
preschool-aged children.

First, parent education programs (e.g., Cool Little Kids; Rapee et al., 2010) target key
parenting behaviours that interact with preschool behavioural inhibition such as
overinvolvement and intrusion to ensure that parents promote social approach behaviours
and reduce avoidance in their preschool-aged child. This approach derived from a large body
of evidence showing that parenting behaviours such as parental control/overinvolvement
impacts on the development of anxiety in children and young people (Creswell et al., 2011;
MclLeod et al., 2007; Rose et al., 2018; Van Der Bruggen et al., 2008).

The second pathway focuses on working directly with preschool-aged children, focusing
on social skills training (e.g., Social Skills Facilitated Play program; Coplan et al., 2010) with
the aim of improving social competence and social participation in behaviourally inhibited
children. This approach derived from the social withdrawal literature, which showed that
socially withdrawn children tend to exhibit poor social skills, resulting in peer relationship
difficulties and subsequent internalising problems (Rubin et al., 2009, 2015, 2018). There is
emerging evidence that behaviourally inhibited children are also at a heightened risk of
having poor social skills (e.g., Walker et al., 2014). However, the longitudinal impact of peer
relationship difficulties on behaviourally inhibited children and young people’s anxiety has
not been explored. Therefore, Chapter 3 will examine the interplay between preschool
behavioural inhibition, peer relationship difficulties, and anxiety in a sample of preschool-

aged children over an 8-year period.
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Chapter 4: Empirical Study
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Abstract
Background: The present study examined the longitudinal relationship between behavioural
inhibition (BI), peer relationship difficulties, and anxiety over an 8-year period.
Methods: A total of 202 preschool-aged children (aged 3 — 4 years) initially assessed as
behaviourally inhibited (n = 102) and behaviourally uninhibited (BUI; n = 100) were recruited
at baseline. Their temperament was assessed using observation and parent-report at
baseline, while peer relationship difficulties were reported by mothers and teachers using
guestionnaires at baseline, 2-year, 5-year and 8-year follow-ups. Anxiety symptoms and
disorders were assessed using questionnaires and diagnostic interviews at baseline and at 8-
year follow-up.
Results: Bl children generally exhibited higher levels of peer relationship difficulties than BUI
children across time-points. Peer relationship difficulties across time-points were
significantly associated with and predictive of anxiety disorders at age 12 generally. Finally,
peer relationship difficulties moderated the longitudinal relationship between Bl and anxiety
diagnosis predominantly when the difficulties were reported by mothers.
Conclusions: Outcomes from mothers’ assessments suggest that peer relationship difficulties
may have less impact on Bl compared to BUI children’s anxiety risk, suggesting that other
factors contribute to Bl children’s elevated risk. Teachers’ assessment however, indicated
that high peer relationship difficulties, increase anxiety risk regardless of the children’s B

status.

Keywords: behavioural inhibition, peer relationships, anxiety, adolescence, longitudinal

design
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Introduction

Anxiety disorders are the most common psychological disorders in adolescence
(Costello et al., 2005), affecting approximately 10% to 31.9% of young people (Merikangas et
al., 2010). Adolescent anxiety also runs a chronic course if left untreated, predicting anxiety
in adulthood as well as substance and alcohol abuse/dependence (Copeland et al., 2014;
Essau et al., 2014), resulting in substantial personal, societal and economic burden (Erskine
et al., 2015; Fineberg et al., 2013). Although the efficacy of treatments for anxiety disorders
in children and adolescence is well-established (James et al., 2020), the aetiology of these
disorders is less well understood.

Behavioural inhibition (BI) has consistently been identified as a key risk factor for the
development of anxiety disorders in a number of longitudinal studies (Chronis-Tuscano et al.,
2009; Hudson et al., 2019; Luis-Joaquin et al., 2020). This temperament style reflects the
tendency to be shy, quiet, or restrained in novel, unfamiliar situations (Kagan et al., 1984). A
recent meta-analysis demonstrated that Bl in the preschool years is associated with an
almost three-fold increase in the odds of developing an anxiety disorder (Sandstrom et al.,
2020). Although this study focuses on BI, alongside peer relationship difficulties, evidence on
related temperament constructs such as social reticence, social withdrawal, anxious
withdrawal/solitude, and shyness (Fox et al., 2001; Rubin et al., 1999; Schmidt et al., 1997)
will also be considered given the close relationship between these constructs.

Etiological models of childhood anxiety have highlighted the importance of the interplay
between child temperament and environmental risk factors in understanding the
development of anxiety. Peer relations, defined as experiences that individuals have with
non-familial age-mates (Rubin et al., 2015), has been identified as one of the environmental
factors that may interact with Bl in the development of anxiety (Henderson et al., 2018;
Rubin et al., 2009). Henderson et al. (2018) suggested that Bl may interact with children’s

social world (including peers) in shaping unique developmental trajectories for inhibited
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children. Additionally, Rubin et al. (2009) proposed that social withdrawal may elicit difficult
peer relationships (e.g., peer victimisation, rejection, exclusion) due to poor social skills,
which may in turn increase the likelihood of internalising problems (anxiety and depression)
in middle childhood and early adolescence.

Decades of developmental research has underscored the significance of peer relations
for healthy psychosocial development in children and young people. As such, children and
young people who struggle in the peer domain are considered at-risk for maladaptive
outcomes such as anxiety (see Bukowski et al., 2018, for a review). Peer relations can be
examined from multiple levels that vary in the extent of social complexity, namely peer
interactions, relationships, and groups (Hinde & Stevenson-Hinde, 2014). Rubin et al. (2018)
emphasized the significance of examining Bl and peer relations in the context of familiar
peers, given that it is within this context that peer relations constructs such as peer
relationships and groups occur. More specifically, they proposed that peer interactions and
peer relationships with familiar peers may play a particularly important role in moderating
the relationship between Bl and maladaptive socio-emotional development.

To date, research on the association between Bl and peer relations has predominantly
focused on interactions (or the lack thereof) with unfamiliar peers. Bl in early childhood
(from infancy to preschool years) has consistently been associated with social reticence (i.e.,
low levels of social behaviours involving unoccupied or onlooking behaviours) in laboratory
play sessions with unfamiliar peers (e.g., Fox et al., 2001; Henderson et al., 2004; Rubin et
al., 1997, 2002). Additionally, early Bl has been shown to predict social withdrawal and social
discomfort with unfamiliar peers in adolescence (Pérez-Edgar, Bar-Haim, et al., 2010; Pérez-
Edgar, McDermott, et al., 2010). Evidence also suggest that children assessed as
behaviourally inhibited in early childhood have a heightened risk of having poor social skills.
For instance, Bl assessed in toddlerhood predicts poor social problem-solving skills (i.e.,

greater social withdrawal and lower assertiveness) at age seven when interacting with
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unfamiliar peers during a social exclusion task (Walker et al., 2014). It is likely that the
difficulty BI children have in engaging effectively in social interactions may be due to their
fear of novel social situations, which may interfere with their ability to navigate social
challenges in a flexible manner (Fox et al., 2005).

Within the context of familiar peer interactions, the literature is relatively limited but
there is some suggestion that Bl children may lack social competence even when interacting
with familiar peers. For instance, when observed in a classroom setting, highly inhibited
preschool-aged children displayed fewer positive peer interactions and appeared less
confident than their less inhibited peers (Tarullo et al., 2011). Similarly, Bl assessed at age 4
predicted lower levels of social competence when interacting with familiar peers at school at
age 8 (Bohlin et al., 2005). This is in keeping with Rubin, Coplan and Bowker’s (2009)
theoretical ideas that Bl may be an early indicator of risk for developing an anxiously
withdrawn phenotype, characterized by anxiously motivated, self-imposed isolation in the
company of familiar peers.

Although the literature on the relationship specifically between Bl and peer
relationships is limited, a large body of research suggests that anxiously withdrawn children
and young people experience difficulties in forming or maintaining positive relationships
with their peers and that these difficulties are linked to internalising psychopathology. That
is, social withdrawal has been shown to be associated with and predictive of rejection,
victimization, and exclusion from familiar peers (e.g., Avant et al., 2011; Bukowski et al.,
2010; Coplan et al., 2008; Gazelle & Ladd, 2003; Gazelle & Spangler, 2007; Ladd et al., 2011;
Rubin et al., 1993). One explanation offered for why socially withdrawn children experience
negative peer relationships is because withdrawal behaviours violate social norms in cultures
that value exuberance, sociability and assertiveness (Rubin et al., 2009). Empirical evidence
showed that preschool-aged children expressed less liking and desire to play with a socially

withdrawn (i.e., shy) peer than a socially competent peer when presented with hypothetical
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vignettes (Coplan et al., 2007; Zava et al., 2020). Additionally, social withdrawal is considered
to be increasingly less desirable by peers as children increase in age (Ladd, 2006; Molina et
al., 2003).

In turn, a recent meta-analysis demonstrated that difficult peer relationships,
specifically peer victimization, predicts internalising symptoms (anxiety and depression) in
school-aged children (Christina et al., 2021). Moreover, the experience of peer relationship
difficulties seem to take a chronic course (Pouwels et al., 2016), with children experiencing
peer rejection as early as the preschool years and remaining stable through to early
adolescence (age 5 to 12) (Ladd, 2006). Rubin et al.’s (2009) transactional model of social
withdrawal propose that peer relationship difficulties may begin as early as the preschool
years and repeated negative experiences of peer relationships throughout childhood may
increase the risk of developing internalising difficulties in middle childhood and early
adolescence. Consistent with this premise, longitudinal studies have shown that repeated
experiences of negative peer relationships throughout childhood in socially withdrawn
children is associated with and predictive of internalising symptoms in early adolescence
(Coplan et al., 2013; Ladd, 2006). For instance, peer rejection from as young as age 5
conferred additional risks to socially withdrawn children in predicting internalising problems
in early adolescence (age 12) (Ladd, 2006).

Given the paucity of research on Bl and peer relationships, the present study aimed to
examine the longitudinal relationship between BI, peer relationships, and anxiety in a
sample of young children over an 8-year period. Previous research with this sample showed
that Bl assessed in the preschool years (age 4) predicts anxiety symptoms and disorders in
early adolescence (age 12) (Hudson et al., 2019). The present study aimed to extend these
findings by examining the relationship between early Bl and subsequent peer problems as
well as whether peer relationships moderate the longitudinal relationship between Bl and

anxiety. Peer relationship difficulties were assessed across four time-points: at age 4, age 6,
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age 9 and age 12, as reported by both mothers and teachers. Given that research on peer
relations involving familiar peers has predominantly relied on teachers’ assessment of
children’s behaviours in the school setting, the present study provides a unique multi-
informant perspective incorporating both teacher- and mother-report peer relationship
behaviours in both the school and non-school settings. Research of this nature has the
potential to inform our understanding of the development and/or maintenance of anxiety,
as well as informing intervention. Recent developments in early intervention for
behaviourally inhibited children, such as the Social Skills Facilitated Play program (SSF-FP;
Coplan et al., 2010) and the Turtle Program (Danko et al., 2018), include a social skills
training component aimed at improving social competence and social participation during
the preschool years. Identifying whether peer relationship difficulties is an additive or
interactive risk factor across various developmental stages will further tailor such
intervention efforts (e.g., when to intervene, who to target interventions) aimed at reducing
the risk of developing anxiety.

First, consistent with findings in social withdrawal, it was hypothesised that Bl children
will exhibit higher levels of peer relationship difficulties than BUI children across the four
time-points. Second, in line with recent findings from Christina et al. (2021), we predicted
that higher levels of peer relationship difficulties at each time-point will predict greater
anxiety at age 12. Third, based on the transactional model of social withdrawal (Kenneth H
Rubin et al., 2009), we hypothesized that peer relationship difficulties at each time-point
would moderate the longitudinal relationship between Bl identified at age 4 and anxiety at
age 12.

Method

This study is part of an extensive longitudinal research project involving a sample of

behaviourally inhibited (Bl) and behaviourally uninhibited (BUI) preschool-aged children and

their parents. A detailed description of the sample, measures and assessments conducted at
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baseline, 2-year, 5-year and 8-year follow-up can be found in our earlier papers (Hudson et

al., 2012, 2019; Hudson, Dodd, & Bovopoulos, 2011; Hudson, Dodd, Lyneham, et al., 2011).

Participants

At baseline, 202 (102 BI) children aged approximately 4 years (M = 4 years, SD = 4 months;
50% male) participated in assessments. Of these, 178 (87 BI) children participated at the 2-
year follow-up, 160 (71 Bl) children participated at the 5-year follow-up, and 147 (61 BI)
children participated at the 8-year follow-up. At 8-year follow-up, the children were
approximately aged 12 (M = 11.73 years, SD = 4.08 months, 48.4% male). Mean time
between baseline assessment and 8-year follow-up was 7 years 10 months (SD = 4.9
months). Participants were initially recruited through local preschools and via an
advertisement in a free parenting magazine. Bl classification was made at baseline on the
basis of mother’s report using the Short Temperament Scale for Children (STSC), described
below. Children scoring one standard deviation above or below the normative mean on the
Approach subscale were classified as Bl and BUI respectively. There were no significant
differences between Bl group on age, sex, family income, maternal age, and family structure
for families participating in the 8-year follow-up. Significant group differences were found
for ethnicity, with the Bl group being more likely to identify themselves as being of Asian

ethnicity, y? (5) = 12.39, p =.03.

Measures

Maternal-reported Bl. Bl was assessed at baseline using the Approach scale of the
STSC, a parent-report measure containing 30 items. The Approach scale consist of seven
items, with higher scores indicating lower approach behaviours. The STSC has adequate
validity, good internal consistency and reliability (Sanson et al., 1994). The internal

consistency for the Approach scale in the present sample at baseline was o = .92.
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Observed BI. Bl was also assessed at baseline using observed laboratory tasks similar
to those used by Kagan and colleagues (Garcia-Coll et al., 1984). Children’s responses to a
new room, novel toy, masked experimenter dressed in a strange suit and a same-sex
unfamiliar peer were observed and coded. Behaviours used to determine inhibition status
included: i) time spent proximal to the mother; ii) amount of time spent staring at the peer;
iii) time spent talking; iv) number of approaches to the stranger; and v) number of
approaches to the peer. The children were classified as Bl based on observation if they
scored above a pre-determined cut-off on three or more of these five behaviours (Rapee et
al., 2005). A second trained coder independently scored the videotapes for 25% of the
sample. The inter-rater reliability for the number of cut-offs exceeded was ICC = .91, and for
overall Bl classification was kappa = .79.

Child Anxiety Disorders. Child anxiety diagnoses were assessed at baseline, 2-year,
5-year, and 8-year follow-up using the Anxiety Disorders Interview Schedule for DSM-1V,
parent-child version (ADIS-P-1V) (Albano & Silverman, 1996). At baseline and 2-year follow-
up, only the parent was interviewed. At 5-year and 8-year follow-up, both the parent and
child were interviewed, and composite diagnoses were assigned. Trained psychologists who
were unaware of the child’s Bl status conducted the interviews and the assignment of
diagnoses. Diagnoses were only considered ‘clinical’ if the clinical severity rating (CSR) was
four or greater. To assess reliability, a second clinician coded 20% of the interviews. Inter-
rater agreement for the presence of clinical anxiety diagnosis was as follows: baseline kappa
= .86, 2-year follow-up kappa = .80, 5-year follow-up kappa = .85, 8-year follow-up kappa =
1.0. In the current study, anxiety disorders were defined as the presence or absence of a
diagnosis.

Peer Relationship Difficulties. Mother- and teacher-reported peer relationship
difficulties were assessed using the Peer Relationship Problems scale of the Strengths and

Difficulties Questionnaire (SDQ; Goodman, 2001). The Peer Relationship Problems scale
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consists of 5 items, with higher scores indicating greater peer relationship difficulties. Items
include ‘Rather solitary, tends to play alone’ and ‘Picked on or bullied by other children’. The
SDQ has satisfactory reliability and validity when reported by parents and teachers
(Goodman, 2001). Mother-reported peer relationship difficulties were assessed across four
time-points: baseline, 2-year, 5-year, and 8-year follow-up. Teacher-reported data was
assessed across three time-points only, up to 5-year follow-up ,due to limited funding. The
internal consistency for the Peer Relationship Problems scale in the present sample was as
follows: Mother-report baseline oo = .62, 2-year follow-up a = .66, 5-year follow-up o = .67,
8-year follow-up a = .53; Teacher-report baseline o = .62, 2-year follow-up o = .63, 5-year
follow-up a = .60. The low Internal consistency across the time-points and respondents

could be attributable to the small number of items in the subscale.

Procedure

Macquarie University’s Human Ethics Committee approved this study. Following the
initial screen using the STSC, children meeting entry criteria were invited to take part in the
full study. Mothers provided written informed consent for their family’s participation in the
study. Participants visited the university for 2-hour sessions at baseline and follow-up
assessments. In the follow-up assessments, child anxiety diagnoses were assessed, and
additional measures not described here, were completed. After completing each

assessment, families received $50 and a small gift for the child.

Analysis Plan

All reported analyses were conducted based on parent-report Bl group status (i.e. Bl
or BUI), which was how the participants were initially recruited to the study. To check
whether the pattern of results was consistent with the reduced sample of participants

whose parent-report Bl grouping was consistent with their observed Bl group allocation, all
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analyses were conducted again. The overall pattern of results remained similar, although
some minor differences in statistical significance were found between the sets of analyses,
likely due to reduced power resulted in. Where differences in significance were found, these
are reported.

First, to examine whether children classified as Bl at age 4 were more likely to
experience greater levels of peer relationship difficulties than BUI children across the four
time-points, chi-square tests were conducted. These analyses were conducted for mother-
report and teacher-report peer-relationship difficulties respectively. Next, hierarchical
multiple regression analyses were used to examine the interplay between B, peer
relationship difficulties, and anxiety. The dependent variable was the presence of an anxiety
diagnosis at age 12. Given that the presence of an anxiety diagnosis is a dichotomous
variable, hierarchical logistic regressions were used for this outcome. Predictors were added
to the model in the following order: (Step 1) baseline anxiety and Asian ethnicity (0 = No, 1 =
Yes) were entered to control for initial differences in anxiety and group differences in
ethnicity at baseline; (Step 2) peer relationship difficulties; (Step 3) Bl status was added;
(Step 4) the interaction between Bl and peer relationship difficulties was included in the final
step. The association between peer relationship difficulties and anxiety at age 12 was
explored in Step 2, while Step 4 assessed whether peer relationship difficulties at each time-
point moderated the longitudinal relationship between Bl identified at age 4 and anxiety at
age 12. All continuous variables were centered for the regression analyses. To ensure
sufficient power and avoid multi-collinearity, the moderator variable as reported by mothers
and teachers at each of the four time-points were analysed separately.

The peer relationship variables were extremely skewed, and the application of
various transformation methods did not substantially improve the distributions to
approximate normality. Therefore, the peer relationship variables were dichotomised to two

levels (normal vs borderline/abnormal) based on cut-off scores recommended for the Peer
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Relationship Problems scale of the SDQ (SDQ; Goodman, 2001). For parent-reported peer
relationship difficulties, scores of 0-2 were categorized as ‘normal’, while scores of 3-10 were
categorized as ‘borderline/abnormal’. For the teacher-report variable, scores of 0-3 were
categorized as ‘normal’, while scores of 4-10 were categorized as ‘borderline/abnormal’.
These dichotomized peer relationship variables were used in the chi-square tests. For the
regression analyses, the continuous variables for peer relationship difficulties were used
given that the assumptions for linear regression models (e.g., normal distribution of
residuals) were met.

Supplementary Table (S1) shows the percentage of missing data for the following
variables across the various time-points by Bl status: mother- and teacher-report peer
relationship difficulties, and the presence of an anxiety diagnosis. To deal with missing data,
multiple imputation (Enders, 2010) was used to create 20 datasets with complete follow-up
data. Pooled outcomes across these imputed datasets are reported in the results below.
Analyses were conducted in SPSS version 27.

Results

Table 1 shows the descriptive statistics for peer relationship difficulties across all
time-points, according to Bl status. It also provides descriptive details for the presence of an
anxiety disorder at ages four and twelve.

Table 1
Descriptive Statistics for Peer Relationship Difficulties and Anxiety Over Time by Group

Age 4 Age 6 Age9 Age 12

BI BUI BI BUI BI BUI BI BUI
(h=102) (n=100) (n=87) (n=91) (n=71) (n=89) (n=61) (n=286)

Peer Relationship Difficulties - M (SD)

Maternal reported 3.02 1.52 1.84 1.06 1.57 1.48 1.67 1.47
(2.08) (1.73) (1.67) (1.71) (1.85) (1.92) (1.73) (1.72)
Teacher reported 2.83 2.31 1.60 1.36 1.05 1.86 - -

(2.30) (2.30) (1.92)  (1.51)  (1.88) (1.95)
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Peer Relationship Difficulties — % of total count per time-point

Maternal reported

Normal

Borderline/
Abnormal

Teacher reported

Normal

Borderline/
Abnormal

Anxiety
Presence of anxiety
diagnosis

Total number (% of
group)

21.9%

28.4%

31.9%

18.6%

74
(73%)

38.8%

10.9%

35.2%

14.3%

17
(17%)

33.2%

16.2%

40.9%

9.5%

44.3%

6.4%

42.5%

7.1%

35.2%

13.5%

37.5%

9.8%

38.9%

12.3%

37.0%

15.7%

64

34.4%

14.5%

22
(36%)

37.5%

13.6%

16
(19%)

Note: Bl = Behaviourally Inhibited, BUI = Behaviourally Uninhibited. Descriptive statistics for anxiety
diagnosis are reported for ages 4 and 12 only because data from these time-points are included in the

analyses.

Group Differences in Peer Relationship Difficulties

Chi-square tests were conducted to examine whether Bl children exhibit higher levels of

peer relationship difficulties than BUI children. Results of the chi-square tests are

summarised in Table 2.
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Table 2
Results of Chi-Square Tests on Group and Peer Relationship Difficulties Across Time-Points
x df N imputed OR 95% CI OR
Maternal reported Peer
Difficulties
Age 4 524 53%** 1 4221 4.59 4.02-5.25
Age 6 238.36%** 1 4063 3.40 2.90-4.00
Age 9 6.88** 1 3781 1.21 1.05-1.40
Age 12 4.13* 1 3706 1.16 1.01-1.34
Teacher reported Peer
Difficulties
Age 4 28.64%** 1 4144 1.43 1.25-1.63
Age 6 15.66*** 1 4007 1.40 1.19-1.66
Age 9 39.45*#* 4 1 3598 .61 .53-.72

Note: *p <.05; **p <.01; *** p <.001. OR = Odds Ratio; OR effect size: 1.68 (small), 3.47 (medium), and

6.71 (large) (Chen et al., 2010)

+1 Borderline significant when analyses were run with only consistently categorised behaviourally
inhibited children.

Overall, Bl group assessed at age 4 was significantly associated with and predictive
of mother- and teacher-report peer relationship difficulties across all time points.
Specifically, mothers were more likely to report borderline/abnormal levels of peer
relationship difficulties across the four time-points if their child was in the Bl group
compared to the BUI group at age 4 (See Figure 1A). Across time, the effect size of the odds
ratio reduced from a medium effect (OR = 4.59) at age 4 to a small effect (OR = 1.16) at age
12. Similarly, teachers were more likely to report borderline/abnormal levels of peer
relationship difficulties at age 4 and age 6 if a child was assessed as Bl compared to BUI at
age 4. The effect size of the odds ratio was small at ages 4 and 6, with OR =1.43 and OR =
1.40 respectively. However, at age 9, teachers reported that Bl children were less likely to
exhibited borderline/abnormal levels of peer relationship difficulties compared to BUI

children (OR = .61) (See Figure 1B).
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(A) Mother-report Peer Relationship Difficulties (Normal vs Borderline/Abnormal) by Bl
Status Across Time-Points

mBI

@ BUI

PERCENTAGE (%)

NORMAL BORDERLINE/ NORMAL BORDERLINE/ NORMAL BORDERLINE/ NORMAL BORDERLINE/
ABNORMAL ABNORMAL ABNORMAL ABNORMAL

AGE 4 AGE 6 AGE 9 AGE 12

(B) Teacher-report Peer Relationship Difficulties Group by Bl Status Across Time-Points

mBI

= BUI

PERCENTAGE (%)

NORMAL BORDERLINE/ NORMAL BORDERLINE/ NORMAL BORDERLINE/
ABNORMAL ABNORMAL ABNORMAL

AGE 4 AGE 6 AGE 9

Figure 1. Bl Status by Peer Relationship Difficulties Group at Ages 4, 6,9, and 12.
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Interplay between Peer Relationship Difficulties, Behavioural Inhibition, and Anxiety

To examine the interplay between peer relationship difficulties, Bl and the presence
of an anxiety disorder (at 8-year follow-up), hierarchical logistic regression was used.
Separate models were tested for mother-report (across 4 time-points) and teacher-report
(across 3 time-points) peer relationship difficulties.

Initial analyses showed that all interactions between Bl and peer relationship
difficulties were significant across informants (i.e., mother- and teacher-report) and the
various time-points, except for when peer relationship difficulties were reported by teachers
at ages 4 and 9 (ps > .05). For these teacher reported time-points, a more parsimonious
model excluding these interactions was tested, as recommended by various authors (Judd &
Kenny, 1981; Meyers et al., 2006). Results of the final models are summarised in Table 3 and
Table 4. Across all models, baseline anxiety, ethnicity, and Bl were significant unique
predictors of the presence of an anxiety diagnosis at age 12 (as reported in previous

publications; Broeren et al., 2014; Hudson et al., 2012, 2019; Hudson, Dodd, & Bovopoulos,

2011; Hudson, Dodd, Lyneham, et al., 2011).

Table 3

Final Hierarchical Logistic Regression Models for Peer Relationship Difficulties, Bl, and

Presence of an Anxiety Disorder (Mother Reported)

Variables %2 Block

b

SE

Wald

OR

95% Cl OR

Any Anxiety Disorder at Age 12: Mother Reported Peer Relationship Difficulties at Age 4

Step 1
Baseline Anxiety Disorders 329.86*** .88 .08 136.24*** 241 2.08-2.79
Asian Ethnicity 1.210 .11 121.58*** 336 2.71-4.16
Step 2
Baseline Anxiety Disorders 30.30*** 71 .08 77.54%** 2.04 1.74-2.40
Asian Ethnicity 1.19 .11 117.78*** 3.29 2.66-4.08
Peer Relationship Difficulties Age 4 .10 .02 30.45%** 1.11 1.07-1.15
Step 3
Baseline Anxiety Disorders 14.99*** 42 A1 13.56*** 152 1.21-1.89
Asian Ethnicity 1.14 11 106.39*** 3.13 2.52-3.89
Peer Relationship Difficulties Age 4 .09 .02 26.60%** 1.10 1.06-1.14
BI 42 11 14.87%** 1.52 1.23-1.88
Step 4
Baseline Anxiety Disorders 32.50%** .39 A1 11.84** 147 1.18-1.83
Asian Ethnicity 112 .11 102.73*** 3.06 2.47-3.80
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Peer Relationship Difficulties Age 4 .23 .03 59.37*** 126 1.19-1.34
BI .93 .14 43.60*** 253 192-3.32
BI*Peer Relationship Difficulties Age 4 =21 .04 32.57%** .81 .75 - .87
Total 2 407.64***
Any Anxiety Disorder at Age 12: Mother Reported Peer Relationship Difficulties at Age 6
Step 1
Baseline Anxiety Disorders 327.34%** .88 .08 136.25%** 241 2.08-2.79
Asian Ethnicity 1.20 .11 119.92*** 3.33 2.69-4.14
Step 2
Baseline Anxiety Disorders 220.91%*** 71 .08 100.48*** 2,19 1.88-2.54
Asian Ethnicity .81 12 49.92%** 225 1.80-2.82
Peer Relationship Difficulties Age 6 31 .02 208.52%** 136 131-142
Step 3
Baseline Anxiety Disorders 10.30** .53 A1 22.73%** 1.70 137-211
Asian Ethnicity .78 12 45.24%** 217 1.73-2.72
Peer Relationship Difficulties Age 6 .30 .02 201.93%** 135 1.30-141
BI .35 11 10.23** 142 1.15-1.76
Step 4
Baseline Anxiety Disorders 8.06** .53 A1 22.65%** 1.70 137-212
Asian Ethnicity .80 12 48.23*** 222 1.77-2.78
Peer Relationship Difficulties Age 6 37 .03 135.34*** 144 135-153
BI .38 11 11.68** 146 1.17-1.81
BI*Peer Relationship Difficulties Age 6 -12 .04 8.00** .89 .82-.96
Total 2 566.60***
Any Anxiety Disorder at Age 12: Mother Reported Peer Relationship Difficulties at Age 9
Step 1
Baseline Anxiety Disorders 324.41%** .87 .08 134.16*** 240 2.07-2.78
Asian Ethnicity 1.20 .11 119.63*** 3.33 2.68-4.13
Step 2
Baseline Anxiety Disorders 150.86*** .92 .08 141.54%** 251 215-2.92
Asian Ethnicity 113 .11 103.76*** 3.11 2.50-3.87
Peer Relationship Difficulties Age 9 .23 .02 148.76*** 1.26 1.21-1.30
Step 3
Baseline Anxiety Disorders 18.72*** .57 A1 26.04%** 1.77 1.42-2.20
Asian Ethnicity 1.08 .11 92.08*** 294 2.36-3.66
Peer Relationship Difficulties Age 9 .23 .02 148.78*** 1.26 1.21-1.30
BI A7 11 18.51%** 1.60 1.29-1.99
Step 4
Baseline Anxiety Disorders 9.90** .59 A1 27.09%** 1.80 1.44-2.24
Asian Ethnicity 1.06 .11 90.42%*** 290 2.32-3.60
Peer Relationship Difficulties Age 9 .29 .03 113.11%** 134 1.27-141
BI .50 11 20.44*** 1.65 1.33-2.05
BI*Peer Relationship Difficulties Age 9 -12 .04 9.92** .89 .83-.96
Total 2 503.89***
Any Anxiety Disorder at Age 12: Mother Reported Peer Relationship Difficulties at Age 12
Step 1
Baseline Anxiety Disorders 324.13*** .88 .08 135.11%** 241 2.07-2.79
Asian Ethnicity 1.20 .11 118.13*** 3.31 2.67-4.10
Step 2
Baseline Anxiety Disorders 48.30*** .86 .08 128.98*** 2.37 2.04-2.75
Asian Ethnicity 1.16 .11 111.33*** 3.20 2.58-3.98
Peer Relationship Difficulties Age 12 14 .02 48.63*** 1.15 1.11-1.20
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Step 3
Baseline Anxiety Disorders 18.17*** .52 A1 22.09%** 1.68 1.36-2.09
Asian Ethnicity 111 .11 99.16*** 3.03 244-3.77
Peer Relationship Difficulties Age 12 14 .02 48.40*** 1.15 1.11-1.20
BI .46 11 17.96%** 1.59 1.28-1.96

Step 4
Baseline Anxiety Disorders 53.48*** .60 A1 28.39%** 1.82 1.46-2.27
Asian Ethnicity 1.07 .11 93.15%** 292 2.35-3.63
Peer Relationship Difficulties Age 12 32 .03 99.89*** 1.37 1.29-1.46
BI .49 11 19.51%** 1.63 1.31-2.02
BI*Peer Relationship Difficulties Age 12 -.30 .04 52.84*** 74 .68 -.80

Total 2 444.07***

Note: Behavioural inhibition is coded 0 = BUI, 1 = Bl. OR = Odds Ratio; OR effect size: 1.68 (small), 3.47
(medium), and 6.71 (large) (Chen et al., 2010)

*p <.05; **p <.01; *** p <.001.

Table 4

Final Multiple Hierarchical Logistic Regression Models for Peer Relationship Difficulties, B,

and Presence of an Anxiety Disorder (Teacher Reported)

Variables

%2 Block

b

SE

Wald

OR

95% CI OR

Any Anxiety Disorder at Age 12: Teacher Reported Peer Relationship Difficulties at Age 4

Step 1

Baseline Anxiety Disorders 330.37*** .88 .08  135.89%** 241 2.08-2.79
Asian Ethnicity 1.21 A1 121.64%** 3.37 2.71-4.17
Step 2
Baseline Anxiety Disorders 55.99** .83 .08  118.11%** 2.29 1.97-2.66
Asian Ethnicity 1.18 A1 112.72%%* 3.24 2.61-4.03
Peer Relationship Difficulties Age 4 12 .02 55.84%** 1.12 1.09-1.16
Step 3
Baseline Anxiety Disorders 17.54*** .50 A1 20.45%** 1.64 1.33-2.04
Asian Ethnicity 1.21 .11 100.57*** 3.07 2.46-3.82
Peer Relationship Difficulties Age 4 12 .02 55.36%** 1.12 1.09-1.15
BI .45 11 17.37%** 1.57 1.27-1.94
Total 2 403.91***
Any Anxiety Disorder at Age 12: Teacher Reported Peer Relationship Difficulties at Age 6
Step 1

Baseline Anxiety Disorders
Asian Ethnicity
Step 2
Baseline Anxiety Disorders
Asian Ethnicity
Peer Relationship Difficulties Age 6
Step 3
Baseline Anxiety Disorders
Asian Ethnicity
Peer Relationship Difficulties Age 6
BI
Step 4
Baseline Anxiety Disorders
Asian Ethnicity

329.22%**

1.88

17.76***

4.64*

.88
1.21

.88
1.17
.03

.55
1.12
.03
.45

.57
1.14

.08
A1

.08
A1
.02

A1
12
.02
A1

A1
.12

136.95%**
120.67%**

136.05%**
106.89%**
1.89

25.41%**
95.55%**
1.81
17.58***

26.84%**
98.62%**

2.42
3.36

2.42
3.24
1.03

1.74
3.07
1.03
1.57

1.77
3.14

2.09-2.81
2.71-4.17

2.08-2.80
2.59-4.04
.99-1.07

1.40-2.15

2.45-3.84
.99-1.07

1.27-1.94

1.42-2.19
2.50-3.93




BEHAVIOURAL INHIBITION AND CHILDHOOD ANXIETY 70

Peer Relationship Difficulties Age 6 .09 .04 6.51* 1.10 1.02-1.18
BI 44 11 16.46%** 1.55 1.25-1.91
BI*Peer Relationship Difficulties Age -.10 .04 4.66* 91 .84 -.99
6
Total 2 353.50%**
Any Anxiety Disorder at Age 12: Teacher Reported Peer Relationship Difficulties at Age 9
Step 1
Baseline Anxiety Disorders 322.05*** .88 .08  133.74%** 241 2.08 —2.80
Asian Ethnicity 1.20 A1 117.79%** 3.33 2.68-4.13
Step 2
Baseline Anxiety Disorders 41.97*** .88 .08  132.17%** 2.41 2.07-2.80
Asian Ethnicity 1.19 11 115.08*** 3.29 2.65-4.09
Peer Relationship Difficulties Age 9 12 .02 41.61*** 1.13 1.09-1.17
Step 3
Baseline Anxiety Disorders 51.38*** .28 A1 5.90* 1.32 1.06-1.65
Asian Ethnicity 1.09 A1 93.04%** 2.97 2.38-3.70
Peer Relationship Difficulties Age 9 17 .02 73.58%** 1.19 1.14-1.23
BI .83 .12 50.52%** 2.30 1.83-2.89
Total 2 415.40%**

Note: Behavioural inhibition is coded 0 = BUI, 1 = Bl. OR = Odds Ratio; OR effect size: 1.68 (small), 3.47
(medium), and 6.71 (large) (Chen et al., 2010)
*p <.05; **p <.01; *** p <.001.

To explore the significant interactions between Bl and peer relationship difficulties in
predicting the presence of an anxiety disorder at age 12, simple slopes analyses were run.
Separate analyses were run for the interactions between Bl and mother-report peer
relationship difficulties across all time-points. A further analysis was run for the interaction
between Bl and teacher-report peer relationship difficulties at age 6. Results of the simple
slopes analyses are summarised in Table 5 and the interactions are plotted in Figure 2.

Mother-report Peer Relationship Difficulties: Bl children were significantly more likely
than BUI children to be diagnosed with an anxiety disorder at age 12 when they exhibited
low (-1 SD) or mean levels of mother-report peer relationship difficulties across the 4 time-
points. In contrast, the likelihood of having an anxiety diagnosis was comparable for both Bl
and BUI children when they exhibited high (+1 SD) levels of peer relationship difficulties at
ages 4, 6, and 12. At age 9 however, Bl children were significantly more likely than BUI
children to be diagnosed with an anxiety disorder even when they showed high levels of

mother-report peer relationship difficulties.
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Teacher-report Peer Relationship Difficulties: At age 6, Bl children were significantly
more likely than BUI children to be diagnosed with an anxiety disorder at age 12 across the 3

levels (low, mean, and high) of teacher-report peer relationship difficulties.

Table 5
Effect of Bl on Risk of Having an Anxiety Diagnosis (aged 12) at Varying Levels of Peer
Relationship Difficulties

Level of Peer B SE Wald
Relationship Difficulties

Bl x Mother Reported Peer Relationship Difficulties at Age 4

Low .88 .14 6.51***
Mean A4 A1 4,13%**
High .01 .13 .06

Bl x Mother Reported Peer Relationship Difficulties at Age 6

Low .58 .14 4.25%**
Mean .38 A1 3.41**
High 17 .13 1.32

Bl x Mother Reported Peer Relationship Difficulties at Age 9

Low .73 .14 5.30***
Mean .50 A1 4.,53%**
High .28 .13 2.23*

Bl x Mother Reported Peer Relationship Difficulties at Age 12

Low 1.01 13 7.52%**
Mean .48 A1 4.471%**
High -.04 .13 -.28

Bl x Teacher Reported Peer Relationship Difficulties at Age 6

Low .60 13 4.67***
Mean A4 A1 4.06***
High 27 .14 2.03*

Note: *p <.05; **p <.01; *** p <.001.
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(A) Bl x Mother Reported Peer Relationship Difficulties at Age 4
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(C) Bl x Mother Reported Peer Relationship Difficulties at Age 9
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(E) Bl x Teacher Reported Peer Relationship Difficulties at Age 6
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Note: PRD = Peer Relationship Difficulties. *p <.05; **p <.01; *** p <.001 for group differences (Bl vs.
BUI) at each level of PRD.

Figure 2. Simple slopes for interactions between Bl and peer relationship difficulties on the
presence of an anxiety disorder.

Additionally, as seen in Figure 2 (A-E), the gradient of the BUI slopes appears greater
than the Bl slopes, suggesting that peer relationship difficulties may have a greater impact
on BUI children than BI children. As such, exploratory analyses were conducted to examine
the extent to which the risk of having an anxiety disorder diagnosis is impacted by the level
of peer relationship difficulties (low vs. high) for each group. Hierarchical logistic regression
analyses were run, with separate analyses for the Bl and BUI groups at each time-point. The
dependent variable was the presence of an anxiety diagnosis. Baseline anxiety and Asian
ethnicity were entered first into the models to control for initial differences in anxiety and

group differences in ethnicity at baseline. Next, peer relationship difficulties (High = 1SD
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above the mean, Low < 1SD below the mean) was included in the final step. Results showed
that when reported by mothers, BUI children exhibiting high peer relationship difficulties
were significantly more likely to have an anxiety disorder diagnosis compared to those who
exhibited low difficulties across time-points (beta age 4= -1.96, beta age6=-1.28, beta age 9= -
.87, beta ge 12 = -1.36, ps <.05). For Bl children, the likelihood of having an anxiety disorder
diagnosis was high regardless of their level of peer relationship difficulties at ages 4 and 12
(beta agea=-.02, beta sge 12= .29, ps >.05). At ages 6 and 9 however, Bl children with high peer
relationship difficulties were significantly more likely to have an anxiety disorder diagnosis
compared to those with low difficulties (beta age 6= -1.30, beta age 9= -.99, ps <.05). When
reported by teachers ay age 6, Bl children’s likelihood of having an anxiety disorder was high
regardless of their level of peer relationship difficulties (beta = .13, p >.05). However, for BUI
children, those with high peer relationship difficulties were significantly more likely to have

an anxiety disorder diagnosis, compared to those with low difficulties (beta =-1.22, p <.01).

Discussion

Longitudinal research suggests that, for socially withdrawn children, repeated
experiences of peer relationship difficulties throughout childhood predict internalising
symptoms in early adolescence (Coplan et al., 2013; Ladd, 2006). To our knowledge, this
longitudinal relationship has yet to be explored with behaviourally inhibited children. The
present study aimed to address this gap in the literature by examining the interplay between
BI, peer relationship difficulties, and anxiety in a sample of preschool-aged children over an
8-year period.

Consistent with the first hypothesis, Bl children generally exhibited higher levels of
peer relationship difficulties compared to BUI children across time-points, except for
teacher-report peer relationship difficulties at age 9. Specifically, mothers and teachers

reported that Bl children were significantly more likely to exhibit borderline/abnormal levels
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of peer relationship difficulties than BUI children across the various time-points. This finding
is consistent with previous research showing that anxiously withdrawn children tend to
experience difficulties forming or maintaining positive relationships with their peers (e.g.,
Avant et al., 2011; Bukowski et al., 2010; Coplan et al., 2008; Gazelle & Ladd, 2003; Gazelle &
Spangler, 2007; Ladd et al., 2011; Rubin et al., 1993). Although the group difference in peer
relationship difficulties was significant across the time-points, the magnitude of this group
difference appeared to decrease gradually as the children increased in age. That is, when
reported by mothers, the odds of having borderline/abnormal levels of peer relationship
difficulties was 4.59 times higher for Bl children compared to BUI children at age 4. By age
12, the odds of having borderline/abnormal levels of peer relationship difficulties was only
1.16 times higher for Bl children compared to BUI children. As shown in Figure 1A, the rates
of Bl children assessed as having borderline/abnormal levels of peer relationship difficulties
decreased over time, while the rates for BUI children in this category increased. The reason
for this increasing trend for the rates of BUI children in the borderline/abnormal category
remains unclear. Evidence suggests that although Bl appears to be a protective factor against
externalising symptoms (e.g., aggression, delinquent behaviours) across childhood and early
adolescence (Williams et al., 2009), low levels of Bl have been shown to predict aggressive
behaviours (Kimonis et al., 2006). It is plausible that the increasing rates for BUI children in
the borderline/abnormal category of peer relationship difficulties reflect an increase in the
children’s externalising behaviours over time, which may impact on their relationship with
peers. Additionally, although a similar trend was observed by teachers (See Figure 1B), they
reported that BUI children were significantly more likely to exhibit borderline/abnormal
levels of peer relationship difficulties than Bl children at age 9.

Next, in line with the second hypothesis, peer relationship difficulties across time-
points were significantly associated with and predictive of anxiety disorders at age 12,

except for teacher-report peer relationship difficulties at age 6. That is, children who
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experienced higher levels of peer relationship difficulties at each time-point were
significantly more likely to be diagnosed with an anxiety disorder at age 12. This finding is
consistent with a recent meta-analysis which showed that peer victimization predicted
internalising symptoms in school-aged children (Christina et al., 2021).

Finally, there was partial support for our third hypothesis which predicted that peer
relationship difficulties at each time-point would moderate the longitudinal relationship
between Bl assessed at age 4 and anxiety at age 12. When reported by mothers, peer
relationship difficulties at ages 4, 6, 9, and 12 interacted with Bl status to significantly predict
the presence of an anxiety diagnosis at age 12. As shown in Figure 2 (A-E), peer relationship
difficulties have a greater impact on BUI children than Bl children. For the BUI group across
all time-points, children with high peer relationship difficulties were significantly more likely
to have an anxiety diagnosis, compared to those with low difficulties. Indeed, for BUI
children with high peer relationship difficulties, their risk of having an anxiety diagnosis was
as high as that of Bl children at various time-points (i.e., mother-reported difficulties at ages
4, 6, and 12). In contrast, the impact of peer relationship difficulties on Bl children was more
variable across time-points. When reported by mothers at ages 6 and 9, peer relationship
difficulties in Bl children increased their likelihood of having an anxiety diagnosis. In contrast,
this increased risk conferred by peer relationship difficulties was not found for Bl children
when reported by mothers at ages 4 and 12, and by teachers at age 6. Specifically, their
likelihood of having an anxiety diagnosis at these time-points remained high regardless of
whether they exhibited high or low difficulties with peers; there was no additive and
protective effect. Overall, the pattern of results suggests that although peer relationship
difficulties have some effect on Bl children, they may be particularly problematic during
middle childhood and in general appear to have a greater influence on BUI children’s anxiety

risk.



BEHAVIOURAL INHIBITION AND CHILDHOOD ANXIETY 78

It is likely that BI children’s ability to initiate and maintain positive peer relationships
(i.e., low peer relationship difficulties) as reported by mothers at ages 6 and 9 may be a
protective factor against anxiety. However, at ages 4 and 12, other risk factors previously
identified in this cohort such as their inhibited temperament, maternal anxiety disorders, or
maternal overinvolvement (Hudson et al., 2019) may play a more prominent role in
predicting anxiety risk. Based on teachers’ assessment, the ability to initiate and maintain
positive peer relationships appear to be protective against anxiety even for Bl children as
young as age 4. It is plausible that for younger children (age 4), their social behaviours may
be more salient in a school setting where there are more opportunities to socialise with their
peers compared to non-school settings. As such, teachers may be able to identify positive
peer relationships in Bl children earlier than parents.

A limitation of the present study was that teacher-report peer relationship
difficulties was not assessed at age 12. Data from this time-point could be particularly
informative given the unexpected finding at age 9 in which a greater proportion of BUI
children showed borderline/abnormal levels of peer relationship difficulties compared to BI
children. Given that the present study is one of the first to explore children’s ability to
initiate and maintain peer relationship in the context of Bl and anxiety, a broad construct of
peer relationship difficulties was used for this purpose. Further work could consider
including more specific measures such as peer rejection (see Ladd, 2006) or victimization to
explore more specific domains of peer relationship difficulties. Additionally, including
children and young people’s perception of their own difficulties with peers could enhance
our understanding of how peer relationship difficulties are experienced, and how they
impact on anxiety.

Despite these limitations, the findings of the present study have clear implications
for clinical practice. Outcomes based on mothers’ assessment suggest that peer relationship

difficulties may have less impact on Bl children than BUI children in terms of their anxiety
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risk, suggesting that other factors contribute to Bl children’s elevated risk for anxiety.
Teachers’ assessment however tended to indicate that high peer relationship difficulties,
regardless of the children’s Bl status, increase their risk for anxiety. Integration of these
multi-informant findings suggest that early intervention involving the combination of parent
education (targeting parenting behaviours such as reducing overinvolvement, reducing child
avoidance) and social skills training for children (aimed at increasing social competence and
social participation) such as the Turtle Program (Danko et al., 2018) may yield the best
outcomes compared to single component (either parenting education or social skills training)
programs. Additionally, targeting preschool-aged children’s social skills in a school setting
could be beneficial given that teachers in the present study were able to identify positive
peer relationships as a protective factor against anxiety in children as young as age 4. Finally,
the results highlight that some BUI children may require support, especially those showing
high levels of peer relationship difficulties given that this group of children also experience

elevated risk for anxiety.
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Table S1
Percentage of Missing Data Across Time-Points by Bl status
Age 4 Age 6 Age 9 Age 12
BI BUI BI BUI BI BUI BI BUI
Peer Relationship Difficulties (% missing)
Maternal reported 0% 0% 15.7% 7.0% 33.3% 19.0% 46.1% 29.0%
Teacher reported 13.7% 10.0%  31.4%  29.0% 71.6% 60.0% - -
Anxiety (% missing)
Presence of 0% 0% - - - - 40.0% 14.0%

anxiety diagnosis
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Chapter 5: Discussion and Critical Evaluation
The research conducted for this thesis aimed to explore the efficacy of psychological
interventions in reducing behavioural inhibition and anxiety (symptoms and diagnosis) in
behaviourally inhibited preschool-aged children. It also examined the longitudinal impact of
peer relationship difficulties on behaviourally inhibited children and young people’s anxiety
diagnosis. This chapter begins with an overview of the findings of each study, followed by a
discussion on some limitations of the studies and recommendations for future directions.

Finally, the chapter ends with a discussion on the clinical implications of the findings.

5.1 Overview of Findings
5.1.1 Systematic Review: The Efficacy of Interventions for Inhibited Preschool-aged
Children: A Meta-analysis

Behavioural inhibition in the preschool years has consistently been identified as a
major risk factor for subsequent anxiety (Sandstrom et al., 2020). To our knowledge, this
thesis is the first to examine the efficacy of randomised controlled trials (RCTs) of
psychological interventions targeting behavioural inhibition and anxiety in preschool-aged
children using a systematic review and meta-analysis methodology. Four electronic
databases (Web of Science, MEDLINE, PsycINFO and CINAHL) were systematically searched
from inception to March 2021. Ten studies met criteria to be included in the current review,
involving a total of 1475 children aged between 3 — 7 years. Results indicated that
intervention significantly reduced behavioural inhibition when outcomes were reported by
parents and teachers, but not when observed in a laboratory setting. For anxiety diagnosis,
intervention was not significantly associated with a greater reduction in the odds of having
an anxiety diagnosis in the intervention conditions, compared to controls. Finally,
intervention significantly reduced anxiety symptoms when outcomes were reported by

parents. In summary, intervention may be effective in reducing Bl and anxiety symptoms
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(but not disorder) in preschool-aged children, but this change was not consistently observed

across all outcomes or informants.

5.1.2 Empirical Study: The Role of Behavioural Inhibition and Peer Relationship Difficulties
in Predicting Anxiety Disorders: A Prospective Study from Early Childhood to Early
Adolescence

Evidence suggests that, for socially withdrawn children, repeated experiences of
peer relationship difficulties throughout childhood predict internalising symptoms in early
adolescence (Coplan et al., 2013; Ladd, 2006). To date, this longitudinal relationship has yet
to be explored with behaviourally inhibited children. The empirical study in this thesis aimed
to address this gap in the literature by examining the interplay between BI, peer relationship
difficulties, and anxiety in a sample of preschool-aged children over an 8-year period.
Findings showed that Bl children generally exhibited higher levels of peer relationship
difficulties than BUI children at ages 4, 6, 8 and 12, although the difference decreased in
magnitude over time. Additionally, peer relationship difficulties across time-points were
significantly associated with and predictive of anxiety diagnosis at age 12 generally. Finally,
peer relationship difficulties moderated the longitudinal relationship between Bl at age 4
and anxiety diagnosis at age 12, predominantly when the difficulties were reported by
mothers. In summary, when outcomes were reported by mothers, peer relationship
difficulties appear to have a greater impact on BUI compared to Bl children’s anxiety risk.
However, when outcomes were reported by teachers, peer difficulties increased anxiety risk

for all children, regardless of their Bl status.

5.2 Limitations and Future Directions
This section will discuss some of the limitations from the studies in this thesis, which

will in turn form the basis for recommendations for future work. First, it is important to
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recognize that findings from the systematic review and meta-analysis are limited to short-
term outcomes (i.e., outcomes measures between post-intervention to 12-month follow-
up). As such, the evidence is tentative and preliminary at best, and interpretation requires
the consideration that findings from this systematic review and meta-analysis is an
encouraging first step to a longer-term effort in examining the efficacy of intervention for
behaviourally inhibited preschool-aged children. Therefore, longer-term follow-up of
interventions beyond the 12-month follow-up period is needed to inform the longitudinal
clinical implications of intervention. Related to this issue, the outcomes from various
intervals (between post-intervention to 12-month follow-up) were clustered together in the
current review partly due to the limited number of available studies, but also from the varied
intervals in which outcomes were reported (e.g., post-intervention only vs. first time-point
reported at 3-month or 6-month follow-up without post-intervention outcomes). Measuring
outcomes at more consistent intervals and ideally over the long term would improve our
understanding of potential benefits at different stages of the intervention (i.e., short-,
medium- and long-term).

Additionally, there was substantial variation across studies on how preschool
behavioural inhibition was defined and measured. Improving consensus on the definition of
inhibited temperament would promote greater consistency in the measurement of
inhibition, ideally arriving with a set of mutually agreed multimethod assessment tool (i.e.,
structured lab observations, parent- and teacher report measures) that can be used across
the board (Rapee & Coplan, 2010). Finally, as further evidence continues to accumulate,
future efforts could consider exploring factors that may moderate the effects of
intervention. Specifically, exploring intervention characteristics, as well as child and
environmental factors could enhance our understanding of factors that moderate the

efficacy of intervention.
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In terms of the empirical study, teacher-report peer relationship difficulties were not
assessed at age 12. Data from this time-point could be particularly informative given the
unexpected finding at age 9 in which a greater proportion of BUI children showed
borderline/abnormal levels of peer relationship difficulties compared to Bl children. Future
work could consider exploring young people’s peer relationship difficulties in early
adolescence (age 12) from teachers’ perspective to ascertain whether BUI children
experience greater levels of difficulties than Bl children at this developmental stage.
Additionally, a broad construct of peer relationship difficulties (i.e., Peer Relationship
Problems scale of the Strengths and Difficulties Questionnaire) was used to explore
children’s ability to initiate and maintain peer relationship difficulties in the empirical study.
Future work could consider exploring more specific domains of peer relationship difficulties
by including specific measures that assess peer rejection or victimisation. Finally, in efforts to
gain a multi-informant perspective, further work could consider including children and young
people’s perception of their own peer difficulties. This understanding could help us
understand how peer relationship difficulties are experienced across the various

developmental stages and its impact on children and young people’s anxiety.

5.3 Clinical and Conceptual Implications

Findings from the systematic review and meta-analysis revealed that some aspects
of preschool inhibition may be more amenable to intervention that previously thought (Buss
& Plomin, 1984; Kagan, 1994), which is consistent with longitudinal evidence that
temperament fluctuates across development (Pérez-Edgar & Fox, 2005; Sanson, 1996).
Rapee and Bayer (2018) argued that interventions may be altering the more transient
expression of anxiety, while temperamental inhibition remains unchanged. Based on our
findings, it is possible that the reductions observed in parent- and teacher-report measures

of inhibition reflected changes in preschool-aged children’s expression of anxiety.



BEHAVIOURAL INHIBITION AND CHILDHOOD ANXIETY 94

Meanwhile, the lack of evidence for changes in behavioural inhibition based on
laboratory observations may indicate that true inhibition remained unchanged by
intervention. Alternatively, it is possible that the effects of intervention was not substantial
enough in the current meta-analysis to meet the high threshold for detecting significant
change using structured laboratory observations (e.g., Kagan, 1994; Kagan et al., 1989).
Parent- and teacher-report measures, on the other hand, may be able to detect more subtle
changes in certain features of inhibition that were altered by intervention. Additionally, it is
also possible that changes in inhibition may be more apparent in familiar contexts where
children feel relatively comfortable. Therefore, such changes may be more observable to
parents and teachers. In contrast, children with a history of inhibition may revert to more
typical ways of responding in unfamiliar contexts, such as in laboratory observations. With
regards to anxiety, it is possible that the effects of intervention were only observable at the
symptom severity level but were not substantial enough to alter preschool-aged children’s
diagnosis status, at least within the duration measured in this meta-analysis.

Results from the empirical study provides a multi-informant perspective on how
peer relationship difficulties impact on anxiety across development. Integration of these
findings suggest that early intervention involving the combination of parent education and
social skills training for children such as the Turtle Program (Danko et al., 2018) may yield
the best outcomes compared to single component (either parenting education or social skills
training) programs. Additionally, targeting preschool-aged children’s social skills in a school
setting could be beneficial given that teachers in the present study were able to identify
positive peer relationships as a protective factor against anxiety in children as young as age
4. Finally, the results highlight that some BUI children may require support, especially those
showing high levels of peer relationship difficulties given that this group of children also
experience elevated risk for anxiety. This latter finding is particularly interesting because

peer relationship difficulties was a risk factor for anxiety especially for the BUI children, a



BEHAVIOURAL INHIBITION AND CHILDHOOD ANXIETY 95

group typically associated with low anxiety risk (Sanson et al., 1994). Specifically, BUI
children presenting with high peer difficulties experienced similarly high levels of anxiety risk
as Bl children generally. It is likely that the repetitive and chronic nature of peer relationship
difficulties (Pouwels et al., 2016, Rubin et al., 2009) result in repeated conditioning events
throughout children’s daily interactions with their peers, conferring anxiety risk even for BUI
children.

Given that anxiety tends to emerge early in life (Kessler et al., 2005) and persists into
adulthood without intervention (Copeland et al., 2014), early intervention is important for
reducing the substantial personal, societal and economic impact associated with these
disorders. Findings from both the studies in this thesis highlight the efficacy and implication
for such an approach. Although research on the cost-effectiveness of such interventions are
only emerging, preliminary evidence suggests that early intervention targeting behaviourally
inhibited preschool-aged children may be cost-effective in the longer term (Chatterton et al.,
2020; Mihalopoulos et al., 2015). Economic evaluation of a currently ongoing translational
trial using the Cool Little Kids parenting program (Rapee et al., 2010) which offers
population-based screening for early behavioural inhibition indicates that early intervention
may potentially be cost-effective from both a societal and health sector perspectives in the
longer term (Chatterton et al., 2020). However, there are challenges around implementation
at a population level including modest parent participation rate (only 29.4% of parents
attended most sessions) and low frequency of skills practise with their children (only 20.5%
used the skills regularly in the first year)(Bayer et al., 2018), necessitating further exploration

on ways to increase parent motivation for involvement.

5.4 Conclusions
Taken together, preliminary evidence from the systematic review and meta-analysis

suggest that intervention targeted at behaviourally inhibited preschool-aged children may
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be effective in reducing behavioural inhibition and anxiety symptoms (but not disorder).
However, this change was not observed consistently across all outcomes or informants, and
further work is needed to gain a more comprehensive understanding of how to best support
behaviourally inhibited preschool-aged children. Additionally, integration of the multi-
informant perspective in the empirical study suggests that children’s peer relationship
difficulties across development (aged 4, 6, 9 and 12) has an impact on their anxiety diagnosis
in early adolescence. Indeed, BUI children may require support, especially those exhibiting
high levels of peer relationship difficulties as this group of children also experience elevated

risk of developing anxiety.
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redundant or concurrent publication' for more information).

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Content should make no assumptions about the beliefs or
commitments of any reader; contain nothing which might imply that one individual is superior to
another on the grounds of age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition; and use inclusive language throughout. Authors should ensure that writing is free from bias,
stereotypes, slang, reference to dominant culture and/or cultural assumptions. We advise to seek
gender neutrality by using plural nouns ("clinicians, patients/clients") as default/wherever possible
to avoid using "he, she," or "he/she." We recommend avoiding the use of descriptors that refer to
personal attributes such as age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition unless they are relevant and valid. These guidelines are meant as a point of reference to
help identify appropriate language but are by no means exhaustive or definitive.

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason for
the change in author list and (b) written confirmation (e-mail, letter) from all authors that they agree
with the addition, removal or rearrangement. In the case of addition or removal of authors, this
includes confirmation from the author being added or removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

Article transfer service
This journal is part of our Article Transfer Service. This means that if the Editor feels your article is
more suitable in one of our other participating journals, then you may be asked to consider transferring
the article to one of those. If you agree, your article will be transferred automatically on your behalf
with no need to reformat. Please note that your article will be reviewed again by the new journal.
More information.

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version of
this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will be asked to complete a
'License Agreement' (more information). Permitted third party reuse of gold open access articles is
determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.
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Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Please visit our Open Access page for more information.

Elsevier Researcher Academy

Researcher Academy is a free e-learning platform designed to support early and mid-career
researchers throughout their research journey. The "Learn" environment at Researcher Academy
offers several interactive modules, webinars, downloadable guides and resources to guide you through
the process of writing for research and going through peer review. Feel free to use these free resources
to improve your submission and navigate the publication process with ease.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's Author Services.

Our online submission system guides you stepwise through the process of entering your article details
and uploading your files. The system converts your article files to a single PDF file used in the peer-
review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for final
publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Editorial guidance

The Journal of Anxiety Disorders publishes articles of relevance to the epidemiology, psychopathology,
etiology, assessment, treatment, and prevention of anxiety and related disorders in both child and
adult populations. The format of the articles includes randomized controlled trials, single case clinical
outcome studies, theoretical expositions, epidemiological studies, investigations of early mechanisms
of risk, genetic and biomarker studies, neuroimaging studies, critical literature reviews, meta-
analyses, and dissemination and implementation studies. We are also interested in evaluations of
novel treatment delivery strategies, including the use of information technologies. Authors are
encouraged to use methodologically rigorous sampling, structured or semistructured diagnostic
interviews, randomization, therapist fidelity, and inter-rater reliability procedures where appropriate.
Given limited journal space, we can accept only a limited number of studies, and we prefer to publish
studies of clinical or community samples. However, we recognize that studies using other samples
(e.g., undergraduate analogues) can provide meaningful increments to knowledge. Therefore, while
emphasizing our preference for clinical or community samples that are most appropriate for the
question under study, we will consider studies using other samples in so far as we judge them to
make a significant incremental contribution to the understanding of anxiety and related disorders or
anxiety psychopathology more broadly.

This journal operates a single anonymized review process. All contributions will be initially assessed by
the editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. Editors
are not involved in decisions about papers which they have written themselves or have been written
by family members or colleagues or which relate to products or services in which the editor has an
interest. Any such submission is subject to all of the journal's usual procedures, with peer review
handled independently of the relevant editor and their research groups. More information on types
of peer review.



106

Subdivision - numbered sections

Divide your article into clearly defined and humbered sections. Subsections should be numbered

1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section nhumbering). Use this
numbering also for internal cross-referencing: do not just refer to 'the text'. Any subsection may be
given a brief heading. Each heading should appear on its own separate line.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.

Material and methods

Provide sufficient details to allow the work to be reproduced by an independent researcher. Methods
that are already published should be summarized, and indicated by a reference. If quoting directly
from a previously published method, use quotation marks and also cite the source. Any modifications
to existing methods should also be described.

Theory/calculation

A Theory section should extend, not repeat, the background to the article already dealt with in the
Introduction and lay the foundation for further work. In contrast, a Calculation section represents a
practical development from a theoretical basis.

Results
Results should be clear and concise.

Discussion

This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eqg. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

¢ The title page must be the first page of the manuscript file.

Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible. Author names and affiliations. Where the family name
may be ambiguous (e.g., a double name), please indicate this clearly. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name, and, if available, the e-
mail address of each author. Corresponding author. Clearly indicate who will handle correspondence
at all stages of refereeing and publication, also post-publication. Ensure that telephone and fax
numbers (with country and area code) are provided in addition to the e-mail address and
the complete postal address. Present/permanent address. If an author has moved since the work
described in the article was done, or was visiting at the time, a "Present address" (or "Permanent
address") may be indicated as a footnote to that author's name. The address at which the author
actually did the work must be retained as the main, affiliation address. Superscript Arabic numerals
are used for such footnotes.

Highlights are mandatory for this journal as they help increase the discoverability of your article via
search engines. They consist of a short collection of bullet points that capture the novel results of
your research as well as new methods that were used during the study (if any). Please have a look
at the examples here: example Highlights.
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Highlights should be submitted in a separate editable file in the online submission system. Please use
'Highlights' in the file hame and include 3 to 5 bullet points (maximum 85 characters, including
spaces, per bullet point).

A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately from
the article, so it must be able to stand alone. For this reason, References should be avoided, but if
essential, then cite the author(s) and year(s). Also, non-standard or uncommon abbreviations should
be avoided, but if essential they must be defined at their first mention in the abstract itself. The
abstract should not exceed 200 words in length and should be submitted on a separate page following
the title page.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 x 1328 pixels (h x w) or proportionally more. The image should be readable at a size of 5 x
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphical Abstracts on our information site.

Authors can make use of Elsevier's Illustration Services to ensure the best presentation of their images
and in accordance with all technical requirements.

Include a list of four to six keywords following the Abstract. Keywords should be selected from the
APA list of index descriptors unless otherwise approved by the Editor.

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed on the first page of
the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyyl;
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant humber aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Math formulae

Please submit math equations as editable text and not as images. Present simple formulae in  line
with normal text where possible and use the solidus (/) instead of a horizontal line for small fractional
terms, e.g., X/Y. In principle, variables are to be presented in italics. Powers of e are often more
conveniently denoted by exp. Number consecutively any equations that have to be displayed
separately from the text (if referred to explicitly in the text).
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Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors build footnotes into the text, and this feature may be used. Should this not be the case,
indicate the position of footnotes in the text and present the footnotes themselves separately at the
end of the article.

Electronic
artwork General
points
e Make sure you use uniform lettering and sizing of your original artwork.
e Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier.
e Number the illustrations according to their sequence in the text.
¢ Use a logical nhaming convention for your artwork files.
¢ Indicate per figure if it is a single, 1.5 or 2-column fitting image.
e For Word submissions only, you may still provide figures and their captions, and tables within a
single file at the revision stage.
¢ Please note that individual figure files larger than 10 MB must be provided in separate source files.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

Regardless of the application used, when your electronic artwork is finalized, please 'save as' or
convert the images to one of the following formats (note the resolution requirements for line drawings,
halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'.

TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.

TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi

is required.

Please do not:

e Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution is too low.
e Supply files that are too low in resolution.

e Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or MS
Office files) and with the correct resolution. If, together with your accepted article, you submit usable
color figures then Elsevier will ensure, at no additional charge, that these figures will appear in color
online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations are
reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.

Figure captions

Ensure that each illustration has a caption. A caption should comprise a brief title (not on the figure
itself) and a description of the illustration. Keep text in the illustrations themselves to a minimum but
explain all symbols and abbreviations used.

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
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journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.

Reference management software

Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropriate journal template when preparing their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yet available for this journal,
please follow the format of the sample references and citations as shown in this Guide. If you use
reference management software, please ensure that you remove all field codes before submitting the
electronic manuscript. More information on how to remove field codes from different reference
management software.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
link:

http://open.mendeley.com/use-citation-style/journal-of-anxiety-disorders

When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

Reference formatting

There are no strict requirements on reference formatting at submission. References can be in any style
or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/book
title, chapter title/article title, year of publication, volume number/book chapter and the pagination
must be present. Use of DOI is highly encouraged. The reference style used by the journal will be
applied to the accepted article by Elsevier at the proof stage. Note that missing data will be highlighted
at proof stage for the author to correct. If you do wish to format the references yourself they should
be arranged according to the following examples: Oguro, M., Imahiro, S., Saito, S., Nakashizuka, T.
(2015). Mortality data for Japanese oak wilt disease and surrounding forest compositions. Mendeley
Data, v1. http://dx.doi.org/10.17632/xwj98nb39r.1

Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including ScienceDirect. Please supply
'stills' with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print version for the portions of the article that refer to this content.
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Include interactive data visualizations in your publication and let your readers interact and engage
more closely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.

Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the 'Track Changes' option
in Microsoft Office files as these will appear in the published version.

This journal encourages and enables you to share data that supports your research publication where
appropriate, and enables you to interlink the data with your published articles. Research data refers
to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References" section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Data linking

If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.

There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript in a free-to-use, open access repository. During the submission process, after uploading
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.

Data in Brief

You have the option of converting any or all parts of your supplementary or additional raw data into
a data article published in Data in Brief. A data article is a new kind of article that ensures that your
data are actively reviewed, curated, formatted, indexed, given a DOI and made publicly available to
all upon publication (watch this video describing the benefits of publishing your data in Data in Brief).
You are encouraged to submit your data article for Data in Brief as an additional item directly alongside
the revised version of your manuscript. If your research article is accepted, your data article will
automatically be transferred over to Data in Brief where it will be editorially reviewed, published
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open access and linked to your research article on ScienceDirect. Please note an open
access fee is payable for publication in Data in Brief. Full details can be found on the Data
in Brief website. Please use this template to write your Data in Brief data article.

Data statement

To foster transparency, we encourage you to state the availability of your data in your
submission. This may be a requirement of your funding body or institution. If your data is
unavailable to access or unsuitable to post, you will have the opportunity to indicate why
during the submission process, for example by stating that the research data is confidential.
The statement will appear with your published article on ScienceDirect. For more
information, visit the Data Statement page.

AFTER ACCEPTANCE

To ensure a fast publication process of the article, we kindly ask authors to provide us with
their proof corrections within two days. Corresponding authors will receive an e-mail with a
link to our online proofing system, allowing annotation and correction of proofs online. The
environment is similar to MS Word: in addition to editing text, you can also comment on
figures/tables and answer questions from the Copy Editor. Web-based proofing provides a
faster and less error-prone process by allowing you to directly type your corrections,
eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All
instructions for proofing will be given in the e-mail we send to authors, including alternative
methods to the online version and PDF.

We will do everything possible to get your article published quickly and accurately. Please
use this proof only for checking the typesetting, editing, completeness and correctness of the
text, tables and figures. Significant changes to the article as accepted for publication will
only be considered at this stage with permission from the Editor. It is important to ensure
that all corrections are sent back to us in one communication. Please check carefully before
replying, as inclusion of any subsequent corrections cannot be guaranteed. Proofreading is
solely your responsibility.

The corresponding author will, at no cost, receive a customized Share Link providing 50
days free access to the final published version of the article on ScienceDirect. The Share
Link can be used for sharing the article via any communication channel, including email and
social media. For an extra charge, paper offprints can be ordered via the offprint order form
which is sent once the article is accepted for publication. Both corresponding and co-authors
may order offprints at any time via Elsevier's Author Services. Corresponding authors who
have published their article gold open access do not receive a Share Link as their final
published version of the article is available open access on ScienceDirect and can be shared
through the article DOI link.

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find everything
from Frequently Asked Questions to ways to get in touch.

You can also check the status of your submitted article or find out when your accepted
article will be published.

© Copyright 2018 Elsevier | https://www.elsevier.com
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Appendix B

Author Guidelines

Please read the Notes for Contributors guidance below for all types of contributions and
styles of manuscript.

Why submit your article to The Journal of Child Psychology and Psychiatry?

The leading, international journal covering both child and adolescent psychology and
psychiatry;

Provides an interdisciplinary perspective to the multidisciplinary field of child and adolescent
mental health, though publication of high-quality empirical research, clinically-relevant
studies and highly cited research reviews and practitioner review articles;

Impact Factor 6.129 (2018): ISI Journal Citation Reports © Ranking: 2018: 2/74 (Psychology,
Developmental); 6/77 (Psychology); 11/142 (Psychiatry (Social Science)); 16/146
(Psychiatry);

Ranked in the Top 20 journals in psychiatry and psychology by citation impact over the last
decade (Thomson Reuters, Essential Science Indicators);

Over 12,000 institutions with access to current content;

Massive international readership; over one million articles downloaded every year (35%
North America, 31% Europe, 11% Asia-Pacific);

Quick turnaround times:

- Decision on your paper in around 5 weeks (excluding reject without review decisions).

- On average, articles are published online within 5 weeks of acceptace.

Articles appear on Early View before the paper version is published — Click here; to see the
Early View articles currently available online; Epub entries on PubMed and widely
indexed/abstracted, including MEDLINE, EMBASE and ISI Citation Indexes;

Every manuscript is assigned to 1 of the 19 decision editors specialising in a particular
subject domain. Acceptance rate is around 16%;

State of the art online submission site, simple and quick to

use:- http://mc.manuscriptcentral.com/ijcpp_journal; dedicated journal Editorial Office for
easy, personal contact through the peer review and editorial process; proof tracking tool for
authors.

All papers published in JCPP are eligible for Panel A: Psychology, Psychiatry and
Neuroscience in the Research Excellence Framework (REF);

Notes for Contributors

N —

@

Noo ks

General
Authors' professional and ethical responsibilities

o Data Sharing

o Preprints
Recommended quidelines and standards

o Trial registration
Manuscript preparation and submission
Manuscript processing
For authors who do not chose open access
For authors choosing open access
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8. Liability

General

Contributions from any discipline that further knowledge of the mental health and behaviour of
children and adolescents are welcomed. Papers are published in English, but submissions are
welcomed from any country. Contributions should be of a standard that merits presentation before
an international readership.

Papers may assume either of the following forms:

e Original articles
These should make an original contribution to empirical knowledge, to the theoretical
understanding of the subject, or to the development of clinical research and practice. Adult
data are not usually accepted for publication unless they bear directly on developmental
issues in childhood and adolescence or the transition from adolescence to adulthood.
Original articles should not exceed 6000 words, including title page, abstract, references,
tables, and figures; the total word count should be given on the title page of the manuscript.
Limit tables and figures to 5 or fewer double-spaced manuscript pages. It is possible to
submit additional tables or figures as an Appendix for an online-only version. We strongly
encourage you to keep the length of the manuscript within the word limit. If you would like to
make an exceptional request to extend the length of your submission contact the editorial
office (publications@acamh.org).

e Review articles
Papers for this section can include systematic reviews, meta-analysis or theoretical
formulations. There are three types of reviews: Annual Research Reviews, Research
Reviews and Practitioners Reviews. These papers are usually commissioned. However, we
also welcome proposals from authors which our specialist editors will review before inviting a
submission. The papers should survey an important area of interest within a general field
and, where appropriate, closely follow PRISMA guidelines. Practitioner Reviews and
Research Reviews should normally be no more than 6000 words long (as original articles).
Annual Research Reviews can be considerably longer with the length negotiated at the time
of commission.

back

Authors' professional and ethical responsibilities

Submission of a paper to JCPP will be held to imply that it represents an original contribution not
previously published (except in the form of an abstract or preliminary report); that it is not being
considered for publication elsewhere; and that, if accepted by the Journal, it will not be published
elsewhere in the same form, in any language, without the consent of the Editors. When submitting a
manuscript, authors should state in a covering letter whether they have currently in press, submitted
or in preparation any other papers that are based on the same data set, and, if so, provide details for
the Editors.

Access to data and Data sharing

If the study includes original data, at least one author must confirm that he or she had full access to
all the data in the study and takes responsibility for the integrity of the data and the accuracy of the
data analysis.

The journal encourages all authors to share the data and other artefacts supporting the results in the
paper by archiving it in an appropriate public repository. Authors may provide a data availability
statement, including a link to the repository they have used, in order that this statement can be
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published in their paper. Shared data should be cited.
More information is available here

All data must be made available on request of the editor-in-chief either before or after submission.
Failure to do so before acceptance will result in rejection of the paper and after acceptance in
retraction of the paper.

Preprints

The JCPP will consider for review articles previously available as preprints. Authors may also post
the submitted version of a manuscript to a preprint server, such as ArXiv, bioRxiv, psyArXiv,
SocArXiv, engrXiv etc., at any time. Authors are requested to update any pre-publication versions
with a link to the final published article. Please find the Wiley preprint policy here.

Ethics

Authors are reminded that the Journal adheres to the ethics of scientific publication as detailed in
the Ethical principles of psychologists and code of conduct (American Psychological
Association, 2010). These principles also imply that the piecemeal, or fragmented publication of
small amounts of data from the same study is not acceptable. The Journal also generally conforms
to the Uniform Requirements for Manuscripts of the International Committee of Medical Journal
Editors (ICJME) and is also a member and subscribes to the principles of the Committee on
Publication Ethics (COPE).

Authorship
Authorship credit should be given only if substantial contribution has been made to the following:

- Conception and design, or collection, analysis and interpretation of data

- Drafting the article or revising it critically for important intellectual content, and final approval of the
version to be published

The corresponding author must ensure that there is no one else who fulfils the criteria who is not
included as an author. Each author is required to have participated sufficiently in the work to take
public responsibility for the content.

Conflict of interest

All submissions to JCPP require a declaration of interest from all authors. This should list fees and
grants from, employment by, consultancy for, shared ownership in, or any close relationship with, an
organisation whose interests, financial or otherwise, may be affected by the publication of the paper.
This pertains to all authors, and all conflict of interest should be noted on page 1 of the submitted
manuscript. Where there is no conflict of interest, this should also be stated. The JCPP Editor
Conflict of Interest Statement can be found by clicking here. The JCPP Editor Conflicts of Interest
Statement is published annually in issue 1 of each volume.

Note to NIH Grantees

Pursuant to NIH mandate, Wiley-Blackwell will post the accepted version of contributions authored
by NIH grant-holders to PubMed Central upon acceptance. This accepted version will be made
publicly available 12 months after publication. For further information, click here.

Informed consent and ethics approval

Authors must ensure that all research meets these ethical guidelines and affirm that the research
has received permission from a stated Research Ethics Committee (REC) or Institutional Review
Board (IRB), including adherence to the legal requirements of the study county. Within the Methods
section, authors should indicate that ‘informed consent’ has been appropriately obtained and state
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the name of the REC, IRB or other body that provided ethical approval. When submitting a
manuscript, the manuscript page number where these statements appear should be given.

Recommended guidelines and standards

Randomised controlled trials

The Journal requires authors to conform to CONSORT 2010 (see CONSORT Statement) in relation
to the reporting of randomised controlled clinical trials; also recommended is the Extensions of the
CONSORT Statement with regard to cluster randomised controlled trials.In particular, authors of
RCTs must include in their paper a flow chart illustrating the progress of subjects through the trial
(CONSORT diagram) and the CONSORT checklist. The flow diagram should appear in the main
paper, the checklist in the online Appendix. Trial registry name, registration identification number,
and the URL for the registry should also be included at the end of the methods section of the
Abstract and again in the Methods section of the main text, and in the online manuscript submission.
The manuscript should include sample size calculation and should specify primary and secondary
trial outcomes/endpoints.

Trials should be registered in one of the ICJME-recognised trial registries such as:

Australian New Zealand Clinical Trials Registry https://www.anzctr.org.au/
Clinical Trials http://www.clinicaltrials.qgov

ISRCTN Register http://isrctn.org

Nederlands Trial Register http://www.trialreqister.nl/trialreq/index.asp
UMIN Clinical Trials Registry http://www.umin.ac.jp/ctr

Trial registration must include a pre-registered, date stamped, publicly available protocol setting out,
at least, the research question, hypotheses, primary outcome and statistics plan. These
requirements apply to all trials whatever their academic provenance (i.e., including trials of
educational and social work interventions) or whether they include a clinical outcome (i.e., those
trials that focus on a mechanism of action rather than symptoms or functional impairment retain the
requirement for pre-registration). Authors must state whether the primary trial report is referenced
and if they have identified the study as a secondary analysis of existing trial data.

Systematic Reviews

Systematic reviews should conform to the PRISMA guidelines. The journal strongly encourages the
pre-registration of review protocols on publicly accessible platforms. From 2021 this will be
mandatory.

Other submissions
Pre-registration of studies with all other types of designs on publicly available platforms is
encouraged. All pre-registered studies accepted for publication will be flagged following publication.

At this time the JCPP does not publish study protocols itself but actively encourages the practice to
increase transparency and reproducibility of findings. This situation is under active review.
Please click here for more details on our position.

CrossCheck
The journal employs a plagiarism detection system. By submitting your manuscript to this journal you
accept that your manuscript may be screened for plagiarism against previously published works.

back
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Manuscript preparation and submission

Papers should be submitted online. For detailed instructions please go

to: http://mc.manuscriptcentral.com/jcpp journal. Previous users can check for an existing
account. New users should create a new account. Help with submitting online can be obtained from
the Editorial Office at publications@acamh.orqg

1. The manuscript should be double spaced throughout, including references and tables. Pages
should be numbered consecutively. The preferred file formats are MS Word or WordPerfect, and
should be PC compatible. If using other packages the file should be saved as Rich Text Format or
Text only.

2. Papers should be concise and written in English in a readily understandable style. Care should be
taken to avoid racist or sexist language, and statistical presentation should be clear and
unambiguous. The Journal follows the style recommendations given in the Publication manual of the
American Psychological Association (5th edn., 2001).

3. The Journal is not able to offer a translation service, but, authors for whom English is a second
language may choose to have their manuscript professionally edited before submission to improve
the English. A list of independent suppliers of editing services can be found here. All services are
paid for and arranged by the author, and use of one of these services does not guarantee
acceptance or preference for publication.

Layout
Title: The first page of the manuscript should give the title, name(s) and short address(es) of
author(s), and an abbreviated title (for use as a running head) of up to 60 characters.

Abstract

The abstract should not exceed 300 words and should be structured in the following way with bold
marked headings: Background; Methods; Results; Conclusions; Keywords; Abbreviations. The
abbreviations will apply where authors are using acronyms for tests or abbreviations not in common
usage.

Key points and relevance

All papers should include a text box at the end of the manuscript outlining the four or five key (bullet)
points of the paper. These should briefly (80-120 words) outline what's known, what's new, and
what's relevant.

Under the 'what's relevant' section we ask authors to describe the relevance of their work in one or
more of the following domains - policy, clinical practice, educational practice, service
development/delivery or recommendations for further science.

Headings

Articles and research reports should be set out in the conventional format: Methods,

Results, Discussion and Conclusion. Descriptions of techniques and methods should only be given
in detail when they are unfamiliar. There should be no more than three (clearly marked) levels of
subheadings used in the text.

Acknowledgements
These should appear at the end of the main text, before the References.

Correspondence to
Full name, address, phone, fax and email details of the corresponding author should appear at the
end of the main text, before the References.
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The JCPP follows the text referencing style and reference list style detailed in the Publication
manual of the American Psychological Association (5th edn.)i.

References in text

References in running text should be quoted as follows:

Smith and Brown (1990), or (Smith, 1990), or (Smith, 1980, 1981a, b), or (Smith & Brown, 1982), or
(Brown & Green, 1983; Smith, 1982).

For up to five authors, all surnames should be cited in the first instance, with subsequent
occurrences cited as et al., e.g. Smith et al. (1981) or (Smith et al., 1981). For six or more authors,
cite only the surname of the first author followed by et al. However, all authors should be listed in the
Reference List. Join the names in a multiple author citation in running text by the word ‘and’. In
parenthetical material, in tables, and in the References List, join the names by an ampersand

(&). References to unpublished material should be avoided.

Reference list
Full references should be given at the end of the article in alphabetical order, and not in footnotes.
Double spacing must be used.

References to journals should include the authors’ surnames and initials, the year of publication, the
full title of the paper, the full name of the journal, the volume number, and inclusive page numbers.
Titles of journals must not be abbreviated and should be italicised.

References to books should include the authors’ surnames and initials, the year of publication, the
full title of the book, the place of publication, and the publisher's name.

References to articles, chapters and symposia contributions should be cited as per the examples
below:

Kiernan, C. (1981). Sign language in autistic children. Journal of Child Psychology and
Psychiatry, 22, 215-220.

Thompson, A. (1981). Early experience: The new evidence. Oxford: Pergamon Press.

Jones, C.C., & Brown, A. (1981). Disorders of perception. In K. Thompson (Ed.), Problems in early
childhood (pp. 23-84). Oxford: Pergamon Press.

Use Ed.(s) for Editor(s); edn. for edition; p.(pp.) for page(s); Vol. 2 for Volume 2.

Tables and Figures

All Tables and Figures should appear at the end of main text and references, but have their intended
position clearly indicated in the manuscript. They should be constructed so as to be intelligible
without reference to the text. Any lettering or line work should be able to sustain reduction to the final
size of reproduction. Tints and complex shading should be avoided and colour should not be used
unless essential. Authors are encouraged to use patterns as opposed to tints in graphs. In case of
essential colour figures, authors are reminded that there is a small printing charge. Authors will be
able to access their proofs via Wiley Online Library. Figures should be originated in a drawing
package and saved as TIFF, EPS, or PDF files. Further information about supplying electronic
artwork can be found in the Wiley electronic artwork guidelines here.

Nomenclature and symbols
Each paper should be consistent within itself as to nomenclature, symbols and units. When referring
to drugs, give generic names, not trade names. Greek characters should be clearly indicated.
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Supporting Information
Examples of possible supporting material include intervention manuals, statistical analysis syntax,
and experimental materials and qualitative transcripts.

1. If uploading with your manuscript please call the file 'supporting information' and reference it in the
manuscript.

2. Include only those items - figures, images, tables etc that are relevant and referenced in the
manuscript.

3. Label and cite the items presented in the supplementary materials as - FigS1, FigS2 etc and
TableS1, TableS2 etc (as the case maybe) in their order of appearance.

4. Please note supporting files are uploaded with the final published manuscript as supplied, they
are not typeset and not copy edited for style etc. Make sure you submit the most updated and
corrected files after revision.

5. On publication your supporting information will be available alongside the final version of the
manuscript online.

6. If uploading to a public repository please provide a link to supporting material and reference it in
the manuscript. The materials must be original and not previously published. If previously published,
please provide the necessary permissions. You may also display your supporting information on
your own or an institutional website. Such posting is not subject to the journal's embargo data as
specified in the copyright agreement. Supporting information is made free to access on publication.

Full guidance on Supporting Information including file types, size and format is available on
the Wiley Author Service website.

For information on Sharing and Citing your Research Data see the Author Services website here.

Correction to Authorship

In accordance with Wiley’s Best Practice Guidelines on Research Integrity and Publishing
Ethics and the Committee on Publication Ethics’ guidance, [JOURNAL] will allow authors to
correct authorship on a submitted, accepted, or published article if a valid reason exists to do so. All
authors — including those to be added or removed — must agree to any proposed change. To request
a change to the author list, please complete the Request for Changes to a Journal Article Author
List Form and contact either the journal’s editorial or production office, depending on the status of
the article. Authorship changes will not be considered without a fully completed Author Change form.
Correcting the authorship is different from changing an author’'s name; the relevant policy for that
can be found in Wiley’s Best Practice Guidelines under “Author name changes after publication.”

Wiley’s Author Name Change Policy

In cases where authors wish to change their name following publication, Wiley will update and
republish the paper and redeliver the updated metadata to indexing services. Our editorial and
production teams will use discretion in recognizing that name changes may be of a sensitive and
private nature for various reasons including (but not limited to) alignment with gender identity, or as a
result of marriage, divorce, or religious conversion. Accordingly, to protect the author’s privacy, we
will not publish a correction notice to the paper, and we will not notify co-authors of the change.
Authors should contact the journal’s Editorial Office with their name change request.

Article Preparation Support

Wiley Editing Services offers expert help with English Language Editing, as well as translation,
manuscript formatting, figure illustration, figure formatting, and graphical abstract design — so you
can submit your manuscript with confidence. Also, check out our resources for Preparing Your
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Article for general guidance about writing and preparing your manuscript.

Article Promotion Support

Wiley Editing Services offers professional video, design, and writing services to create shareable
video abstracts, infographics, conference posters, lay summaries, and research news stories for
your research — so you can help your research get the attention it deserves.
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Manuscript processing
Editorial decisions
Our editorial processes and priorities are described here.

The JCPP has an active triage system and approximately 50% of papers are rejected without review
by either the editor-in-chief or a specialist editor - normally within the first week following submission.

Other papers are subject to single blind peer review by multiple referees. Our goal is to deliver the
initial decision within 60 days of submission. Most manuscripts will require some revision by the
authors before final acceptance.

Appeals process:

1. If your manuscript is rejected, and if you believe a pertinent point was overlooked or
misunderstood by the decision Editor or reviewers, you may appeal the editorial decision by
contacting the decision Editor through the Editorial Office at publications@acamh.org with "Appeal
against rejection decision Ms Ref: JCPP-XX-20YY-00###" in the email subject line.

2. If you appeal to the decision Editor and are not satisfied with the Editor's response, a second-step
appeal may be considered by the Editor-in-Chief, whose decision will be final.

Proofs

Authors will receive an e-mail notification with a link and instructions for accessing HTML page
proofs online. Page proofs should be carefully proofread for any copyediting or typesetting errors.
Online guidelines are provided within the system. No special software is required, all common
browsers are supported. Authors should also make sure that any renumbered tables, figures, or
references match text citations and that figure legends correspond with text citations and actual
figures. Proofs must be returned within 48 hours of receipt of the email. Return of proofs via e-mail is
possible in the event that the online system cannot be used or accessed.

Offprints

Free access to the final PDF offprint of your article will be available via Wiley's Author Services only.
Please therefore sign up for Author Services if you would like to access your article PDF offprint and
enjoy the many other benefits the service offers. Should you wish to purchase additional copies of
your article, please visit http://offprint.cosprinters.com/cos/bw/ and follow the instructions provided. If
you have queries about offprints please email: offprint@cosprinters.com.

Copyright

If your paper is accepted, the author identified as the corresponding author for the paper will receive
an email prompting them to log into Author Services where, via the Wiley Author Licensing Service
(WALS), they will be able to complete a license agreement on behalf of all co-authors of the paper.

For authors who do not choose open access

If the open access option is not selected, the corresponding author will be presented with the
Copyright Transfer Agreement (CTA) to sign. The terms and conditions of the CTA can be
previewed in the Copyright FAQs here.
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For authors choosing open access
If the open access option is selected, the corresponding author will have a choice of the following
Creative Commons License Open Access Agreemenets (OAA):

Creative Commons Attribution License OAA
Creative Commons Attribution Non-Commercial License OAA
Creative Commons Attribution Non-Commercial-NoDervivs License OAA

To preview the terms and conditions of these Open Access Agreements please visit the Copyright
FAQs here and click here for more information.

If you select the open access option and your research is funded by certain Funders [e.g. The
Wellcome Trust and members of the Research Councils UK (RCUK) or the Austrian Science Fund
(FWF)] you will be given the opportunity to publish your article under a CC-BY license supporting
you in complying with your Funder requirements.

For more information on this policy and the journal's compliant self-archiving policy please
click here.

Liability

Whilst every effort is made by the publishers and editorial board to see that no inaccurate or
misleading data, opinion or statement appears in this journal, they wish to make it clear that the data
and opinions appearing in the articles and advertisements herein are the sole responsibility of the
contributor or advertiser concerned. Accordingly, the publishers, the editorial board and editors, and
their respective employees, officers and agents accept no responsibility or liability whatsoever for the
consequences of any such inaccurate or misleading data, opinion or statement.



