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Abstract
The current systematic review and meta-analyses examined the efficacy of psychological
interventions targeting behavioural inhibition and anxiety in preschool-aged children, evaluated
within randomised controlled trials. 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. Meta-analyses revealed that intervention did not reduce behavioural inhibition
as assessed by independent observers (SMD = -.13, 95% Cl = -.63 to .38), but did reduce behavioural

inhibition as reported by parents (SMC = -.64, 95% Cl = -1.00 to -.27) and teachers (SMD = -.69, 95%
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Cl =-1.02 to -.36). Additionally, intervention appeared to reduce the risk of anxiety disorders (RR =
.75, 95% Cl = .62 to .90), and parent-report anxiety symptoms (SMC =-.47,95% Cl =-.83to -.12) in
preschool-aged children. Intervention may be efficacious in reducing anxiety in preschool-aged
behaviourally inhibited children. It is less clear whether intervention leads to change in BI.

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

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 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 efficacious 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 efficacy 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
controlled trials of selective and/or indicated psychological interventions for behaviourally inhibited
preschool-aged children.

In addition, considering the preliminary nature of the field at present, this systematic review
included all interventions targeting preschool behavioural inhibition, regardless of the type of
intervention (i.e., parent education, social skills training). In doing so, this review provides an
overview of existing interventions for these children and provides a summary of the efficacy of these
interventions as well as measures of the heterogeneity between study effect sizes. By summarising
the evidence in this way, the review informs the next steps for the field. Additionally, 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 efficacious

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.

2.2 Eligibility Criteria
Studies were included if they met the following criteria:
1. Participants were preschool-aged children (between 3 — 7 years) and their parents and/or
teachers
2. 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.
3. 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
4. Randomised Controlled Trial (RCT) design, comparing an intervention with a waitlist and/or
active comparison condition.
5. Included an active intervention which aimed to reduce behavioural inhibition, anxiety

symptoms and/or incidence of anxiety disorders in preschool-aged children.



6. 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. Only peer reviewed studies were included in this systematic
review to ensure that outcomes from predominantly high-quality intervention programmes were

included, especially given the relatively novel field of Bl interventions.

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 JB) 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 were 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

Data were extracted and coded by JO. To ensure accuracy, all 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 BI, and e) secondary outcome 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 were

insufficient data for calculating an effect size.

2.5 Assessment of Study Quality

Study quality was assessed using the quality assessment instrument developed by Moncrieff,
Churchill, Drummond and McGuire (2001). Following consultation, this assessment tool was deemed
more appropriate for the purpose of this systematic review than Kmet et al.'s (2004) Standard
Quality Assessment Criteria for Evaluating Primary Research Papers for Quantitative Studies, as
initially indicated in our PROSPERO protocol. This change in the quality assessment tool has been
updated on PROSPERO. 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 and LP rated all the studies.
Percentage agreement for the individual items in the scale was 88.10%. Inter-rater reliability for

total quality score between raters was good, k =. 80.

2.6 Data Synthesis

Analyses were performed using the metafor package (Viechtbauer, 2010) in R 3.4.2 (R Core
Team, 2013). Random effects models using Restricted Maximum Likelihood (REML) 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., behavioural inhibition and anxiety symptoms), when
pre-test data was available for all trials, standardized mean change (SMC) effect sizes were
calculated for each trial by subtracting the mean pre- to post-test change in the control group from
the mean pre- to post-test change in the intervention group, then dividing this difference by the
pooled standard deviation for the control and intervention groups at pre-test. Given that the pre-
and post-test correlations for the intervention and control groups were not available, approximate
values for the correlations (r = .00, .45., .90) were used as substitutes. Sensitivity analyses were then
conducted to ensure that outcomes of the meta-analyses were comparable when the correlations
were varied (Morris, 2007). Outcomes using a correlation of r = .45 were reported in Results, while
those using correlations of rs =.00 and .90 were reported in Supplementary Materials 2. However,
when pre-test data were not available for one or more trials, standardized mean differences (SMD)
were calculated for each trial by 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. Pre-test data were available
for all analyses except for laboratory observations of Bl and teacher-report BI.

To calculate the pooled SMC/SMDs, the SMC/SMD and the 95% confidence interval for each
trial was weighted according to sample size using random effects models. Pooled SMC/SMDs were
reported using Hedges’ g, with 0.249, 0.409, and 0.695 indicating small, moderate, and large effects
respectively (Rubio-Aparicio et al., 2018). Results in favour of intervention groups were represented
as a negative effect size.

For diagnostic outcome measures (i.e., anxiety disorder diagnosis), risk ratios (RR) were
calculated and pooled. RR represents the likelihood that an outcome (diagnosis of one or more
anxiety disorders) would occur in the intervention group, compared to the likelihood of the outcome
occurring in the control group. As such, a RR of 1 suggests that the likelihood for a diagnosis of

anxiety disorder are the same for both the treatment and control groups.
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Estimates of heterogeneity were calculated using the Q statistic, the /* statistic, and the
prediction interval (95% Pl). A statistically significant Q statistic (p < .05) suggests evidence of
heterogeneity. The I statistic quantifies the degree of heterogeneity, with 25% indicating ‘low’, 50%
indicating ‘moderate’, and 75% indicating ‘high’ heterogeneity (Higgins et al., 2003). A prediction
interval estimates the dispersion of the true effect sizes in similar studies that might be conducted in
the future. As such, a 95% prediction interval implies that in 95% of the cases, the true effect size of
a new study would fall within the predicted interval (Higgins et al., 2009).

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
were reported but the pooled effects were not explored, given that the type of intervention and
outcome measures used were different. Similarly, as only two studies (Bayer et al., 2018; Rapee et
al., 2005) reported outcomes beyond 12-month follow-up, SMDs and RRs for each study were
reported without examining pooled effects. Moderation analyses were not explored due to the
limited number of studies in the meta-analyses.

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
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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 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.
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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, 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 were included in the current meta-analyses. Subsequent
follow-ups of these studies were 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-
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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 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).

Table 1: Characteristics of Included Studies
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% 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-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).

Table 2: Outcome Measures for Temperament-related Behaviours and Duration of Measurement
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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,
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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.

Table 3: Outcome Measures for Anxiety and Duration of Measurement

Study Anxiety Diagnostic Anxiety Symptoms Measure Duration of
Tool (Respondent) Measurement
(Respondent) (months)
Barstead et al. (2018) N/A N/A N/A
Bayer et al. (2018) ADIS-IV-P Emotional Symptoms subscale of 12
(Clinician) sDQ
(Parent)
PAS-R 24
(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); 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 (Post-

intervention to 12-month Follow-up)

For laboratory observations of Bl, there was a non-significant effect of intervention (SMD = -

.13,95% Cl = -.63 to .38, 95% Pl = -1.09 to .83, p = .62, k = 4) (See Figure 2A). Statistical

heterogeneity in effect sizes across studies was moderate (Q =9.43, p = .02, I? = 68.5%). In contrast,

parent-report measures showed a significant moderate effect of intervention (SMC =-.64, 95% Cl = -

1.00to-.27,95% Pl =-1.17 to -.11, p < .01, k = 4). Heterogeneity between studies in this analysis was

low (Q = 4.40, p = .22, I = 27.77%) (See Figure 2B). Finally, teacher-report measures showed a

significant moderate effect of intervention (SMD = -.69, 95% Cl =-1.02 to -.36, 95% Pl =-1.02 to -.36,

p < .001, k = 4). Statistical heterogeneity between studies in this analysis was low (Q = 1.48, p = .69,

I? = 0.00%) (See Figure 2C).
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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
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3.4 The Effect of Intervention on Preschool-aged Children’s Anxiety (Post-intervention to 12-
month Follow-up)

Intervention significantly reduced behaviourally inhibited preschool-aged children’s risk of
anxiety disorders (RR=.75, 95% Cl = .62 to .90, 95% PI = .54 to 1.04, p < .01, k = 5). Statistical
heterogeneity between studies was moderate (Q = 7.81, p = .10, I* = 46.44%) (See Figure 3A).

In contrast, parent-report anxiety symptom measures showed a significant moderate effect
of intervention (SMC =-.47,95% Cl =-.83to -.12, 95% Pl = -1.28 to .34, 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 moderate effect size in favour of intervention
(Hedges’ g =-.64, 95% Cl =-1.32 to 0.05). In contrast, Luke et al. (2017) reported a small effect size in

the opposite direction to intervention (Hedges’ g = 0.07, 95% Cl = -.45 to .59 ).
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Figure 3. Forest plot of the effect of interventions on young children’s anxiety.

Favours control

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

3.5 The Effect of Intervention on Mid- and Longer-term Outcomes (Beyond 12-month Follow-up)

20

Two studies included in this systematic review reported outcomes beyond 12-month follow-

up (Bayer et al., 2018; Rapee et al., 2005). These outcomes were described qualitatively given that

they were not the primary focus of the current systematic review, and due to the limited number of

studies available.

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 (RR = .88) and parent-report anxiety symptoms (Hedges’ g = -.18). For comparison, Rapee

et al. (2010, described further below) reported larger effects for anxiety diagnosis (RR = .55) but

similar effects for parent-report anxiety symptoms (Hedges’ g = -.17, small effect) at 2-year follow-

up.
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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 risk 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 (RR = .81) to 3-year follow-
up (RR =.58, medium effect). In terms of parent-report anxiety symptoms, the effect of intervention
increased from a small effect at 1-year follow-up (Hedges’ g < .01) to a medium effect at 3-year
follow-up (Hedges’ 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.

3.6 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 (k = 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.

3.7 Publication Bias
Given the limited number of studies included in the analyses, it was not possible to reach firm

conclusions about publication bias.



22

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 (SMC = -.64) and
teacher-report (SMD = -.69) measures of behavioural inhibition both showed significant moderate
effects of intervention, in favour of the intervention conditions. Overall, although intervention did
not reduce behavioural inhibition when assessed by laboratory observers, it was efficacious in
reducing behavioural inhibition when reported by parents and teachers.

Next, we explored whether intervention was effective in reducing anxiety disorders and
anxiety symptoms as reported by parents and teachers. Compared to controls, intervention
significantly decreased the risk of anxiety disorders by 25% in the intervention group (RR =.75).
Additionally, parents reported a significant, moderate reduction in anxiety symptoms in the
intervention conditions, compared to the control conditions (SMD = -.47). 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 (Hedges’ g = -.64), Luke et al. (2017) found a very small effect
favouring the control condition (Hedges’ g = 0.07). In summary, intervention appeared to reduce the
risk of anxiety disorders, as assessed by laboratory observers, and parent-report anxiety symptoms
in preschool-aged children. However, evidence on teacher-report anxiety symptoms is currently
limited.

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
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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 were 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), 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
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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 risk
of having an anxiety disorder diagnosis, as well as the severity of parent-report anxiety symptoms in
behaviourally inhibited preschool-aged children. These findings are encouraging given that the
effects of intervention were observable at preschool-aged children’s diagnosis status, as well as at
the symptom severity level, 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, studies reporting mid- and longer-term outcomes (Bayer et al., 2018; Rapee et al., 2005)
indicate that at least for anxiety, intervention may continue to yield benefits later on. However,
behavioural inhibition remained largely unchanged over time. Rapee et al. (2010) postulated that
the preventive effects of their intervention on anxiety could be mediated by other factors such as
reductions in life interference resulting from changes in parenting behaviours, as observed in
Kennedy et al. (2010), instead of reductions in Bl as initially expected. Alternatively, the intervention
(i.e., Cool Little Kids) may serve as a treatment for anxiety given that it was based on a cognitive
behavioural therapy (CBT) programme for child anxiety, and therefore have an effect on anxiety
symptoms and diagnoses, but not behavioural inhibition.

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 interpretation requires the consideration that this
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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 was 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 (k = 5) were rated as having an inadequate sample size, which may
result in limited statistical power. Indeed only 3 out of the 10 studies reported details of the power

calculation. Finally, due to the limited number of studies currently available, the potential effects of
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publication bias could not be estimated. As such, adjustment for potential overestimation of treatment
effect estimates resulting from small-study effects was not possible.

Nevertheless, a key strength of this systematic review is the summary of heterogeneity
between study effect sizes. Given the preliminary nature of the field currently, this summary of
evidence highlights areas of improvements for future efforts, leading to key recommendations as
outlined below.

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).
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Finally, as further evidence continues to accumulate, future efforts could consider exploring
factors that may moderate and mediate the effects of intervention. Exploring 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. For instance, exploring whether
the type of intervention (e.g., parent-education programmes vs. social skills training vs. combination
approach) moderates intervention outcomes could enhance our understanding of whether a
particular approach is more efficacious than others, which would allow for a more concerted effort
in reducing behavioural inhibition and anxiety in preschool-aged children. 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 this change was not consistently observed across all outcomes. Further work is
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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Highlights
The efficacy of interventions for Bl has not been examined systematically.
The meta-analyses examined whether interventions reduced Bl and anxiety.
Effects were found for Bl when reported by parents and teachers, but not observers.
Effects were found for anxiety diagnosis and parent-report anxiety symptoms.

Intervention may be efficacious in reducing Bl (not when assessed by observers) and anxiety.





