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A B S T R A C T

Anxiety problems are one of the most prevalent mental health conditions in children, placing a significant burden 
on families and mental health services. This creates an urgent need for early and accessible preventive in
terventions that maintain clinical effectiveness while optimizing time and costs for both families and therapists. 
The present study examined the effectiveness of an evidenced-based preventive anxiety parenting intervention, 
delivered in a live, online, group-based format using a randomized controlled trial (N = 148). Parents of 
behaviorally inhibited children aged three to six years were allocated to either the intervention, a Dutch 
adaptation of ‘Cool Little Kids’, or a control condition consisting of a book with general parenting advice. To 
enhance ecological validity, the study was conducted in a naturalistic setting in collaboration with Dutch public 
and mental health organizations. Linear mixed models analyses (n = 128) demonstrated that parents in the 
intervention condition reported lower child anxiety symptoms than those in the control condition at post- 
intervention (d = − .35), six and twelve month follow-up (d = − .46 and d = − .31). Group differences were no 
longer statistically significant at the twelve month follow-up, potentially due to gradual improvements within the 
active control condition and the possibility that the study was underpowered to detect smaller intervention 
effects. However, effect sizes remained comparable to post-intervention, suggesting sustained long-term clinical 
relevance. Overall, these findings provide novel evidence for live, online, parent-focused, group-based delivery as 
an effective approach to reducing anxiety symptoms in young, anxiety-prone children.
Clinical trial registry: This trial was prospectively registered in the Netherlands Trial Register (NL9633).

1. Introduction

Anxiety disorders are among the most common mental disorders in 
childhood and their prevalence is still increasing. Approximately 7.9% 
of children and adolescents currently suffer from an anxiety disorder and 
its estimated lifetime prevalence is even 34% (Bandelow & Michaelis, 
2015; Bie et al., 2024; Sacco et al., 2024; Strawn et al., 2021). 
Because anxiety problems typically emerge at an early age (Solmi et al., 
2022), they interfere with young children's daily functioning, poten
tially leading to severe impairment and comorbid problems later in life 
(Jamnik & DiLalla, 2019; Stevanovic, 2013; Vasileva et al., 2021). This 
high prevalence and associated burden place substantial pressure on 
mental healthcare systems, which are increasingly struggling to meet 
the growing demand for care. Characterized by a reliance on 

resource-intensive, specialist-delivered, and often face-to-face treatment 
models, these systems currently face persistent challenges such as long 
waiting lists, high costs, and a scarcity of trained professionals (Creswell 
et al., 2020; Fan et al., 2025; Patel et al., 2023). These systemic chal
lenges and the high burden of anxiety problems highlight the need to 
shift toward implementing efficient and accessible approaches to pre
vent the development of anxiety disorders early in life.

Effective prevention strategy in early childhood requires a clear 
understanding of the risk factors contributing to the development of 
anxiety disorders. Among these, a behaviorally inhibited temperament 
(BI) is one of the most consistent and well-established predictors. BI 
refers to an early-emerging temperamental disposition marked by 
heightened fearfulness and withdrawal in novel and unfamiliar situa
tions (Fox et al., 2005). BI shows moderate stability across development, 
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with high levels observed in approximately 15-20% of children 
(Chronis-Tuscano et al., 2009). Meta-analytic findings demonstrate that 
these children are at substantially elevated risk of developing anxiety 
problems, with particularly strong associations observed for social 
anxiety disorder (Clauss & Blackford, 2012; Sandstrom et al., 2020).

Still, not all young children with high levels of BI eventually develop 
an anxiety disorder (Clauss & Blackford, 2012; Degnan & Fox, 2007), as 
the onset of anxiety is not determined by just this one risk factor. 
Instead, the risk for developing an anxiety disorder is multifactorial, 
including family and environmental factors (Rapee et al., 2023; Warner 
& Strawn, 2023). Fox et al. (2023) reported that caregivers play a crucial 
role in moderating and mediating the developmental trajectory of 
inhibited children; they can either facilitate or prevent the development 
of anxiety problems. Especially parenting behaviors such as over
protection and parents’ verbal responses to potential threats seem to be 
of high importance (Fox et al., 2023; Nimphy et al., 2024), making 
parents a key target for preventive efforts.

Meta-analyses confirm that parent-focused interventions are effec
tive in preventing anxiety symptoms in children (Rienks et al., 2025; Yap 
et al., 2016). For targeted preventive interventions specifically, these 
meta-analyses reported effect sizes ranging from small to large (d = − .23 
to d = − 1.13). However, these estimates should be interpreted with 
caution, as they were based on few trials and did not consistently reach 
statistical significance. Furthermore, this evidence comes predomi
nantly from trials with school-aged children. Considerably less is known 
about the effects of preventive parenting interventions for 
preschool-aged children.

To advance this understanding without increasing the burden on the 
healthcare system, group-based parenting interventions tailored for 
early childhood represent a promising solution. This format is uniquely 
suited for this young age group and allows clinicians to serve multiple 
families simultaneously, directly alleviating the systemic pressures 
outlined earlier. Additionally, group delivery offers unique therapeutic 
elements such as peer modeling, normalization of experiences and 
mutual support, while achieving comparable outcomes to individual 
formats (Barlow et al., 2016; Mathijs et al., 2024). These group processes 
may strengthen engagement and parents’ confidence in applying new 
strategies, which could in turn enhance treatment effects. A prominent 
example is the Australian Cool Little Kids (CLK) intervention (Rapee 
et al., 2005), a group-based anxiety prevention program targeting par
ents of young children with elevated levels of BI. Evaluations of CLK 
demonstrated reductions in child internalizing symptoms and lower 
incidence of anxiety disorders, with effects maintained up to eleven 
years in the original trial (Rapee, 2013) and up to two years of follow-up 
in a population-based translational trial (Bayer et al., 2021). These trials 
were included in a recent meta-analysis of interventions for inhibited 
preschoolers (Ooi et al., 2022) which confirmed that these targeted 
approaches yield a moderate reduction in parent-reported anxiety 
symptoms (Standardized Mean Change = − .47) and reduce the risk of 
developing an anxiety disorder by 25%.

Despite these promising outcomes, the evidence base for such in
terventions and young age group remains scarce and has predominantly 
been investigated in a limited number of countries, mainly Australia and 
the United States (Ooi et al., 2022). Furthermore, traditional in-person 
delivery formats can pose significant practical challenges, as travel 
time, transportation, and scheduling difficulties may discourage 
participation among families (Cooper et al., 2022; Olofsson et al., 2016). 
This complicates the efforts to implement and evaluate these in
terventions more widely. These barriers call for a delivery format that 
preserves therapeutic quality, while reducing the burden on families. 
Online delivery may address these challenges by removing these logis
tical obstacles, thereby improving accessibility (Canário et al., 2025). 
Yet evidence for the effectiveness of online parenting programs for the 
prevention of anxiety disorders is limited, as the majority of online 
programs target interventions for disruptive behavior problems 
(Canário et al., 2025; Corralejo & Domenech Rodríguez, 2018; 

Flujas-Contreras et al., 2019). Moreover, most available online 
parenting programs are asynchronous and self-paced, meaning that 
parents complete the material individually without real-time interaction 
(Canário et al., 2025). As a result, they miss opportunities for immediate 
interaction with peers and clinicians, processes that are thought to be 
central to the effectiveness of group-based interventions.

To address these limitations, the current study evaluated the effec
tiveness of the CLK intervention, delivered in a live, online format. By 
examining this delivery format, we provide new evidence on whether 
interactive, group-based, online parenting programs for childhood 
anxiety can achieve effects comparable to in-person programs investi
gated in previous studies. In addition, the study aimed to enhance the 
applicability of the findings by investigating the intervention as imple
mented in routine clinical practice. This is particularly relevant because 
prior research on preventive parenting programs has largely relied on 
highly controlled efficacy trials (Canário et al., 2025; Rienks et al., 2025; 
Yap et al., 2016). As differences in health care systems, cultural norms, 
and service availability may influence both program implementation 
and outcomes, the external generalizability of these findings remains 
limited. Accordingly, this study examined the live, online, group-based 
CLK intervention implemented in a naturalistic setting in the 
Netherlands, specifically aiming to determine its effectiveness in 
reducing anxiety symptoms (i.e., separation anxiety, specific phobias, 
social anxiety, and generalized anxiety) in inhibited children aged three 
to six years. We hypothesized that parents who were offered the CLK 
intervention would report lower child anxiety symptoms at 
post-intervention and follow-up. Ultimately, this study provided novel 
insights into whether an evidence-based early childhood anxiety pre
vention program is effective when delivered in a live, online format 
within a real-world context.

2. Methods

2.1. Study design

We used a randomized controlled trial design, comparing the 
adapted CLK intervention with a control condition in accordance with 
CONSORT 2025 guidelines (Hopewell et al., 2025). The CONSORT 
checklist is included in Appendix A. Before commencing the study, the 
trial was registered in the Netherlands Trial Register on 26 July 2021 
(NL9633) and ethical clearance was granted by the METC LDD 
(N21.079; determined not to be subject to the Medical Research 
Involving Human Subjects Act) and the Psychology Research Ethics 
Committee of Leiden University. In line with earlier studies investigating 
preventive anxiety interventions (Yap et al., 2016), assessments were 
conducted at four moments: pre-intervention (T0), post-intervention 
(T1), six month follow-up (T2), and twelve month follow-up (T3).

2.2. Participants

Participants were parents of a total of 148 children, of whom 75 were 
allocated to the intervention condition and 73 to the control condition. 
One parent per child was invited to participate in the research assess
ments, while both parents were encouraged to take part in the inter
vention or control program. To be eligible for inclusion, parents were 
required to (i) have sufficient command of the Dutch language and (ii) 
provide written informed consent. In addition, their child (iii) had to be 
between three and six years old and (iv) was required to be classified as 
highly inhibited, based on a score > 42 on the Behavioral Inhibition 
Questionnaire-Short Form (see section 2.5.1). Parents were ineligible for 
participation if (i) they were in acute psychiatric care, (ii) their child was 
receiving treatment for an anxiety disorder, or (iii) the research team 
determined that child's anxiety symptoms already caused significant 
interference with daily functioning, such that a treatment program 
would be more appropriate than participating in the current preventive 
intervention.
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2.3. Procedures and setting

Prior to data collection, a sample size calculation was performed to 
determine the number of participants needed to detect an intervention 
effect with adequate statistical power. Based on an effect size of .44 
(Kennedy et al., 2009), a p-value of .05, a power of .80, and a correlation 
of .60 between the repeated measures, each condition required at least 
59 participants. To account for an expected dropout rate of approxi
mately 20% (Rapee et al., 2005), we aimed to recruit 74 participants per 
condition.

We aimed to investigate the intervention in real-world circumstances 
to maximize the applicability of the findings. To this end, we collabo
rated with several Dutch mental and public health organizations, which 
supported both participant recruitment and intervention delivery. To 
reach eligible parents, existing public health promotion and prevention 
recruitment strategies were used, organized in cohorts to enable group- 
based delivery of the intervention. First, parents were recruited via a 
screening questionnaire (16.9%; n = 25). This questionnaire was 
administered by the Public Health Services prior to a regular health 
check with a youth health care professional when their child reached the 

age of five. Parents whose responses indicated potential eligibility were 
informed about the opportunity to participate in the study. Additionally, 
youth health care professionals could directly refer potentially eligible 
children to the research project (17.6%; n = 26). To ensure that the 
required sample size would be achieved, parents were also targeted 
through the distribution of posters and flyers about the project and 
media outreach (45.2%; n = 67). Finally, increasing awareness of the 
project also led to referrals by acquaintances (8.8%; n = 13) or via other 
routes (11.5%; n = 17).

Parents who expressed interest in participating in the research 
project received an information letter and informed consent form. 
Eligibility was subsequently verified by the research team through a 
screening questionnaire and a brief structured telephone intake, 
addressing the in- and exclusion criteria. The intake protocol incorpo
rated questions from the Diagnostic Infant and Preschool Assessment 
clinical anxiety interview (see section 2.5.3) and the Selective Mutism 
Questionnaire (Rodrigues Pereira et al., 2024). Through these questions, 
we assessed whether the anxiety symptoms already significantly inter
fered with the child's daily functioning. Additionally, we screened for 
potential clinical conditions whose symptoms overlap with BI but 

Fig. 1. Participant flowchart.
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require specialized care (e.g., selective mutism, trauma-induced symp
toms). In cases of doubt, the wider research team, including a child 
psychiatrist specialized in infant mental health, was consulted to reach a 
consensus. Excluded families based on these criteria were advised to 
contact their general practitioner for further psychological evaluation.

Following consent, participants completed an online baseline ques
tionnaire (distributed with Qualtrics) and participated in an online 
clinical anxiety interview (conducted via a videoconferencing platform). 
Once enough participants had enrolled to form one intervention and 
control group cohort (between 12 and 16 participants), they were 
randomly allocated to either the intervention or control condition using 
the random.org list tool. The randomization procedure was performed 
by NK and independently verified by LV, neither of whom were involved 
in the telephone intakes with potential eligible participants and con
ducting the clinical anxiety interviews. This ensured an independent 
randomization process, with all personnel involved in screening and 
interview assessments blinded to allocation. In total, ten randomized 
intervention and control group cohorts were formed between September 
2021 and May 2023. The participant flow chart is presented in Fig. 1.

2.4. The intervention

The intervention was a Dutch adaptation of the Australian CLK 
intervention. This group-based parenting program aims to prevent 
anxiety disorders in children aged three to six years with elevated levels 
of BI (Rapee et al., 2005). The Dutch translation of the original manual 
was used, with the delivery format adapted to live, online sessions 
through a videoconferencing platform. Details on the delivery and 
implementation of the intervention within the present trial are described 
in a process evaluation (Komrij et al., 2026). To facilitate interpretation 
of the current trial, the main components of the intervention and its 
delivery are described below.

The CLK intervention consisted of six manualized 90-min sessions 
with groups of parents representing six to eight children, delivered over 
approximately ten weeks. Based on cognitive behavioral therapy (CBT), 
the intervention combined psychoeducation, parenting strategies, and 
parent-led gradual exposure exercises to help children overcome their 
fears. Specifically, parents were taught the following strategies: (i) 
adopting non-overprotective approaches to cope with the child's 
inhibited behaviors, (ii) implementing in-vivo exposure through anxiety 
hierarchies, and (iii) practicing realistic thinking to address parents' own 
worries. Each group was facilitated by two therapists with a background 
in Psychology or Child Studies, who were trained in CBT and certified 
through the Dutch CLK train-the-trainer. Parents attended an average of 
4.85 out of six sessions (SD = 1.42) and rated their satisfaction with the 
intervention at an average of 4.44 on a scale from 1 to 5.

The control condition consisted of the Dutch translation of the book 
‘How to Talk to Kids’ originally written by Adele Faber and Elaine 
Mazlish. This book contained basic parent advice for parents with a child 
aged 2-20 years. Across its seven chapters, it outlines strategies for 
responding to children's emotions, encouraging cooperative behavior, 
setting limits, and supporting children in taking responsibility for their 
own behavior. The information provided was largely generic and did not 
address anxiety or inhibition. Parents were instructed to read the book at 
their own pace and did not receive any additional guidance. At T1, 
parents had read an average of 3.45 out of seven chapters (SD = 2.40), 
rising to 5.00 chapters (SD = 2.47) at T3 and rated their satisfaction with 
the book at an average of 3.91 on a scale from 1 to 5.

2.5. Measures

The RCT was designed to address multiple aims, including inter
vention effectiveness, implementation (Komrij et al., 2026), 
cost-effectiveness, and potential mechanisms of change. To address 
these aims, the study included a parental and child questionnaire, a 
parental clinical anxiety interview, and intervention sessions 

observations. These instruments covered BI, child anxiety, parental 
anxiety, parental overprotection, quality of life, healthcare costs, satis
faction, and implementation-related outcomes. Only the measures 
relevant for the current study are described in detail below.

2.5.1. Behavioral inhibition questionnaire - short form (eligibility screening 
instrument)

The short version of the Behavioral Inhibition Questionnaire (BIQ- 
SF) was used as a screening instrument to identify children with high 
levels of BI for inclusion in the study. The BIQ-SF is a 14-item parental 
questionnaire designed for children aged 2.5-6 years (Edwards, 2007; 
Vreeke et al., 2012). Parents rated the frequency of children's inhibited 
behaviors on a six-point scale ranging from 1 (hardly ever) to 6 (almost 
always). At the request of collaborating public health professionals (see 
also Komrij et al., 2026), a modified version of the BIQ-SF was employed 
that rephrased negatively framed items to improve interpretability for 
parents, with four items rephrased and reverse-scored (e.g., ‘My child 
does not like to be the center of attention’ was changed into ‘My child 
likes to be in the center of attention’). Total scores were calculated by 
summing the item ratings (range 14-84). Strong psychometric properties 
have been reported for both versions of the BIQ-SF (Edwards, 2007; 
Guimarães & Trkulja, 2025; Vreeke et al., 2012). In the current sample, 
the BIQ-SF showed acceptable internal consistency (ωtotal = .78).

Given that approximately 20% of children exhibit elevated levels of 
BI (Chronis-Tuscano et al., 2009), children were classified as highly 
inhibited when scoring above the 80th percentile of BIQ-SF scores 
derived from a community sample (Vreeke et al., 2012). This corre
sponded to a total score of > 42, which was used as a cut-off score to 
identify eligible participants.

2.5.2. Preschool Anxiety Scale - revised (parental questionnaire outcome 
measure)

The Preschool Anxiety Scale - Revised (PAS-R), a modification of the 
Preschool Anxiety Scale (Spence et al., 2001), is a parental questionnaire 
that measures anxiety symptoms in young children (Edwards et al., 
2010). The PAS-R consists of 30 items, each rated by the parent on a 
5-point Likert scale ranging from 0 (not at all true) to 4 (very often true). 
The questionnaire comprises four subscales: separation anxiety (5 items; 
range 0-20), specific phobias (9 items; range 0-36), social anxiety (7 
items; range 0-28), and generalized anxiety (7 items; range 0-28). A total 
score (primary outcome; range 0-120) and subscale scores (secondary 
outcomes) were calculated by summing relevant item ratings. All sub
scales have shown acceptable reliability and validity in prior studies 
(Broeren & Muris, 2008; Edwards et al., 2010). Internal consistency in 
the current study was moderate to excellent across all timepoints for the 
PAS-R total score (ωtotal = .87 – .93), separation anxiety (ωtotal = .79 – 
.88), specific phobias (ωtotal = .75 – .84), social anxiety (ωtotal = .88 – 
.92), generalized anxiety subscale score (ωtotal = .83 – .87).

2.5.3. Diagnostic Infant and Preschool Assessment (diagnostic interview 
outcome measure)

In line with the earlier studies investigating the original CLK inter
vention (e.g., Bayer et al., 2018; Rapee et al., 2005), we also adminis
tered a clinical anxiety interview as a secondary outcome measure. We 
used the Diagnostic Infant and Preschool Assessment (DIPA), a 
semi-structured parental clinical interview for the classification of 
several childhood psychiatric disorders in children aged 2-7 years based 
on the DSM-V (Gigengack et al., 2020; Scheeringa & Haslett, 2010). In 
the current study, only the separation anxiety disorder, specific phobias, 
social anxiety disorder, and generalized anxiety disorder modules were 
administered at baseline, post-intervention and twelve-month fol
low-up. Each module consisted of two parts: the assessment of symptoms 
belonging to the disorder and the assessment of interference of the 
present symptoms with the daily life of the child. The psychometric 
properties of the separation anxiety disorder module have been inves
tigated, showing good results regarding reliability and validity 
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(Gigengack et al., 2020; Scheeringa & Haslett, 2010). No information is 
available for the other three modules. The DIPA interviews were con
ducted and scored by trained master Psychology students and research 
assistants who were blind to intervention allocation. To ensure high 
interview quality and inter-rater reliability, all interviewers attended 
weekly intervision sessions.

2.6. Statistical analysis

Data were cleaned in IBM SPSS Statistics (version 29) and further 
analyzed using R (version 4.3.3; R Core Team, 2024). Descriptive sta
tistics were computed for all variables to describe the study population. 
To assess the intervention effects on child anxiety symptoms, we per
formed repeated-measures analyses using linear mixed models, with the 
PAS-R total anxiety score (primary outcome) and the four anxiety sub
scale scores (secondary outcomes) as the dependent variables.

Observations (level 1) were nested within participants (level 2), who 
were clustered in ten intervention and control group cohorts (level 3). 
First, the intraclass correlation coefficient (ICC) was estimated for the 
PAS-R total score using an empty model with a participant-level random 
intercept to quantify the within-person dependence in the repeated 
measures (ICC = .769). The fixed part of the model was specified a priori 
and included condition (i.e., intervention or control condition), follow- 
up time (i.e., T1, T2 or T3) and their interaction to examine group dif
ferences and their changes in PAS-R scores over the follow-up period. In 
addition, baseline PAS-R scores, child age, and sex were included to 
adjust for initial differences in PAS-R total and subscale anxiety scores 
(Twisk et al., 2018) and demographical variability. We evaluated 
increasingly complex random-effects structures using restricted 
maximum likelihood (REML) likelihood-ratio tests and retained the 
best-fitting structure at each step. A participant level random intercept 
and a random slope for time significantly improved model fit, whereas 
cohort level random effects did not. Thus, the final model only included 
participant level random effects.

Estimated marginal means (EMM) were derived from the mixed 
models to assess differences between the intervention and control con
dition at each follow-up assessment through pairwise simple-effect tests. 
To account for multiple testing across these comparisons, p-values for 
each outcome were adjusted using the Holm procedure. Between- 
condition effect sizes (Cohen's d) were calculated by dividing the 
between-condition differences estimated by the mixed models by the 
pooled baseline standard deviation of the PAS-R scores (Morris & 
DeShon, 2002).

Analyses were conducted according to a modified intention-to-treat 
(m-ITT) principle, including all participants who completed at least 
one follow-up questionnaire (n = 128), regardless of intervention 
adherence (see also Fig. 1). This approach was chosen because it pre
serves the key principles of ITT through the minimization of potential 
bias associated with non-adherence and the support of a robust and 
meaningful evaluation of intervention effects. It also maximizes the use 
of available data and is consistent with the use of our linear mixed 
models, which incorporated all participants with at least one follow-up 
outcome measurement. Finally, it eliminated the need for data impu
tation, while producing comparable estimates to a full ITT analysis 
(Twisk et al., 2020). To evaluate whether the m-ITT sample remained 
representative of the total sample, baseline characteristics were 
compared between the m-ITT sample and the participants that were 
excluded due to missing data at all follow-up moments (n = 20), using 
independent sample t-tests for continuous baseline variables and 
chi-square or Fisher's exact tests (when expected cell counts were < 5) 

for categorical variables.
Finally, two post hoc sensitivity analyses were conducted for the 

primary outcome to examine the robustness of the intervention effects. 
The first analysis excluded participants who reported receiving addi
tional support for their child during the study period, to assess whether 
concurrent support influenced the observed intervention effects. The 
second analysis excluded participants who met criteria for any DIPA 
anxiety disorder classification at baseline, to evaluate whether the 
findings were comparable with a fully subclinical sample, consistent 
with the preventive focus of the intervention. The mixed models were 
refitted on these restricted sample and parameter estimates were 
compared with those from the full m-ITT analyses.

3. Results

3.1. Participant flow and attrition

As shown in Fig. 1, parents of 146 children completed the T0 ques
tionnaire (attrition: 1%), 121 the T1 questionnaire (attrition: 12%), 112 
the T2 questionnaire (attrition: 24%), and 107 the T3 questionnaire 
(attrition: 28%). In total, 128 participants (87%) completed at least one 
of the follow-up questionnaires and were included in the mixed model 
analyses. Not completing any of the follow-up questionnaires (T1, T2, 
and T3) was not significantly associated with intervention allocation or 
participants’ baseline characteristics. An overview of the characteristics 
of the participants with and without follow-up data can be found in 
Appendix B.

3.2. Participants characteristics

The full sample consisted of parents of 148 children with a mean age 
of 4.58 years (SD = 1.05), of whom 57.5% were girls and 93% were born 
in the Netherlands. In 75% of these families, both parents were also born 
in the Netherlands. 88.4% of the questionnaires were completed by the 
child's mother, whose mean age was 36.96 years (SD = 4.33). A com
plete overview of the baseline characteristics for the total sample and 
per condition is presented in Table 1. Further details regarding the 
characteristics of the study population can be found in our process 
evaluation (Komrij et al., 2026).

3.3. Parental questionnaire outcomes

3.3.1. Intervention effects on PAS-R total anxiety scores (primary outcome)
Fig. 2 visualizes the development of the observed total anxiety scores 

over the study period and Table 2 presents the estimated marginal 
means derived from the mixed models analyses. The raw means and 
standard deviations of the PAS-R scores can be found in Appendix C. A 
significant main effect of condition was observed (b = − 5.00, p = .017), 
indicating that, after adjusting for baseline PAS-R total scores, child age, 
and sex, parents in the intervention condition reported significantly 
lower total anxiety scores than those in the control condition at T1. The 
pairwise simple-effects comparisons based on the estimated marginal 
means demonstrated significant group differences at T1 (pholm = .033, 
d = − .35) and T2 (pholm = .029, d = − .46) but not at T3 (pholm = .110, d 
= − .31). The Time*Condition interaction terms were non-significant 
(T2*Condition: b = − 1.66, p = .405; T3*Condition: b = .45; p = .846), 
indicating that the magnitude of these group differences was stable 
during the follow-up period. Thus, although the between-group differ
ence in the total anxiety score at T3 was not statistically significant, the 
mixed model provided no evidence that the intervention effect at T3 
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differed in size from that observed in earlier follow-up assessments. 
Furthermore, child age and sex did not contribute to differences in 
anxiety symptoms (both p > .850). Finally, sensitivity analyses 
excluding participants (i) who reported that they had received addi
tional support for their child during the study period (i.e., 7 participants 
within the intervention condition and 12 participants within the control 
condition), and (ii) whose child met criteria for any DIPA anxiety dis
order classification at baseline (see Table 3) yielded results comparable 
to the initial analyses, with no meaningful differences in effect estimates 
and unchanged statistical significance.

3.3.2. Intervention effects on PAS-R anxiety subscale scores (secondary 
outcomes)

Analyses of the PAS-R subscale scores demonstrated that the inter
vention effects differed across anxiety domains. Significant main effects 
of condition were observed for specific phobias (b = − 1.70, p = .021) 
and generalized anxiety (b = − 1.79, p = .012), whereas no significant 
effects emerged for separation anxiety (b = − .53; p = .316) and social 
anxiety (b = − .93; p = .167). Across all subscale scores, the intervention 
and control condition showed comparable declines over the follow-up 
period, as reflected by non-significant Time*Condition interaction 
terms. The pairwise simple-effect tests indicated that, after correction 
for multiple testing, the group differences for separation anxiety, spe
cific phobias, and social anxiety were not significant at any assessment 
moment. For generalized anxiety, significant group differences were 
present at T1 (pholm = .026, d = − .38) and T2 (pholm = .026, d = − .45), 
but not at T3 (pholm = .070, d = − .34). Refer to Table 2 and Fig. 3 for a 
complete overview.

3.4. Diagnostic interview outcomes (secondary outcome)

As shown in Table 3, 16.3% of the children met criteria for at least 
one anxiety disorder classification based on the DIPA interview at 
baseline. At T1, these proportions decreased to 6.9% in the intervention 
condition and 7.1% in the control condition, and further to 3.4% and 
7.5% at T3, respectively. As the proportion of children meeting an 
anxiety disorder classification at post-intervention and follow-up was 
too low to allow for meaningful analyses, no further analyses were 
conducted for these diagnostic outcomes.

Table 1 
Characteristics of the study population at baseline.

Total 
(N = 148)

Intervention 
(n = 75)

Control 
(n = 73)

Parents' characteristics
Age, M (SD) 36.96 (4.33) 32.27 (4.08) 36.65 (4.58)
Questionnaire filled in by the child's mother, % (n) 88.4 (129) 90.5 (67) 86.1 (62)
Parental role of the parent's partner, % (n)

No partner or partner is not a parent of the child 6.1 (9) 5.5 (4) 6.9 (5)
Partner is the child's other (biological) parent 93.8 (136) 94.5 (69) 93.1 (67)

Country of birth, % (n)
Both parents born in the Netherlands 75.0 (111) 72.0 (54) 78.1 (57)
One of the parents not born in the Netherlands 20.3 (30) 21.3 (16) 19.2 (14)
Both parents not born in the Netherlands 4.7 (7) 6.7 (5) 2.7 (2)

Parental educational level, % (n)
Low 0 (0) 0 (0) 0 (0)
Medium 6.3 (9) 4.2 (3) 8.5 (6)
High 93.7 (133) 95.8 (68) 91.5 (65)

Children's characteristics
Age, M (SD) 4.58 (1.05) 4.48 (1.08) 4.67 (1.02)
Girls, % (n) 57.5 (84) 62.2 (46) 52.8 (38)
Born in the Netherlands, % (n) 93.2 (138) 91.9 (68) 97.3 (71)
Behavioral inhibition (BIQ-SF), M (SD) 63.77 (8.08) 64.87 (8.14) 62.63 (7.93)
Family characteristics
Gross monthly household income, % (n) ​ ​ ​

0 to 3000 euros 4.1 (6) 4.0 (3) 4.1 (3)
3000 to 6000 euros 27.7 (41) 26.7 (20) 28.8 (21)
6000 to 9000 euros 29.7 (44) 28.0 (21) 31.5 (23)
More than 9000 euros 23.6 (35) 25.3 (19) 21.9 (16)
Unknown 14.9 (22) 16.0 (12) 13.7 (10)

Other children in the household, % (n)
No 19.2 (28) 16.2 (12) 22.2 (16)
Yes, one sibling 73.3 (107) 77.0 (57) 69.4 (50)
Yes, more than one sibling 7.5 (11) 6.8 (5) 8.4 (6)

Note. Educational level was based on the highest completed level of both child's parents: low = primary, prevocational secondary, lower and secondary (year < 4) 
education or lower vocational training; medium = upper secondary (year > 3) education or intermediate vocational training; high = university or applied sciences.
For reference, national data from Statistics Netherlands indicate that in 2025 83.2% of the population was born in the Netherlands, of which 85.9% had two parents 
born in the Netherlands, 7.7% had one parent born abroad and 6.5% two parents bord abroad; in 2024 36.4% of the Dutch population had a high, 37.0% an inter
mediate, and 26.0% a low educational level; in 2024 the average annual household income was €60,200 in (Statistics Netherlands, 2026).

Fig. 2. Observed total anxiety scores over the study period by condition. 
Note. Error bars denote standard errors.
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4. Discussion

The current study investigated the effectiveness of the live, online 
CLK intervention on child anxiety. By evaluating this delivery format 
within a naturalistic setting, we aimed to assess the effects of an inter
active, group-based, online parenting program when implemented in 
routine clinical practice, and to explore whether the results were com
parable to those of previous traditional in-person programs. In agree
ment with our hypotheses, an intervention effect on total anxiety 
symptoms was observed. Across the follow-up period, group differences 
remained stable in favor of the intervention condition, although statis
tical significance was not reached at the twelve-month follow-up. Sub
scale analyses showed a comparable pattern for separation anxiety, 
specific phobias, social anxiety, and generalized anxiety. However, after 
adjusting for multiple testing, significant group differences were 
observed only for generalized anxiety at post-intervention and at six 
month follow-up.

The present findings demonstrate that the adapted CLK intervention 
is effective in the short to medium term, with clear effects maintained up 
to six months post-intervention. These results provide novel evidence 
that a live, online, group-based format is a promising alternative to in- 
person delivery. The intervention equipped parents with tools that 
effectively reduced anxiety symptoms in their young, anxiety-prone 
children. The results extend the evidence established by the previous 
Australian trial examining the onsite delivery of the CLK intervention, 
which similarly observed positive effects on symptom-level measures 
(Bayer et al., 2018, 2021). Importantly, the effect sizes observed in the 
present study (d = − .31 to d = − .46) are in line with those reported in 
previous meta-analyses of targeted preventive interventions for anxiety 
problems (d = − .23 to d = − 1.13; Rienks et al., 2025; Yap et al., 2016) 
and comparable to the overall effect size reported in the meta-analysis 
by Ooi et al. (2022) on interventions for inhibited preschool-aged chil
dren (Standardized Mean Change = − .47). This suggests that the live, 

online, group-based format can yield outcomes that are generally 
consistent with those of traditional in-person delivery, supporting its 
potential for routine clinical practice.

Notably, the effects were no longer statistically significant at the 
twelve month follow-up, a pattern also observed in the long-term follow- 
up of the Australian translational trial (Bayer et al., 2022). Importantly, 
however, the effect size at the twelve month follow-up (d = − .31) 
remained comparable to that observed at post-intervention (d = − .35), 
demonstrating enduring improvements in the intervention condition. 
Such modest effect sizes are common for preventive interventions and 
may still yield meaningful population-level benefits (Carey et al., 2023; 
Fisak et al., 2011; Werner-Seidler et al., 2017). Therefore, the loss of 
statistical significance does not necessarily imply a lack of clinical 
relevance. Adding to this, parents in the control condition sought 
additional psychological support nearly twice as often as those in the 
intervention condition (see section 3.3.1). This difference should be 
interpreted with caution, given the small absolute numbers and the 
possibility that families were dissatisfied with being randomized to a 
book. Nonetheless, it may also suggest greater ongoing need for support 
among control condition families.

While it is possible that preventive effects of interventions naturally 
attenuate over time, several reasons might explain the absence of long- 
term significance. As noted by Cuijpers (2003), preventive trials require 
large sample sizes to detect statistically significant effects at longer 
follow-up moments, due to natural symptom fluctuations. This may have 
complicated the detection of long-term intervention effects. Further
more, although our study met its intended sample size, our sample 
included children with lower levels of anxiety-related impairment than 
those included in previous trials informing our power calculation 
(Kennedy et al., 2009; Ooi et al., 2022). As more clinical samples typi
cally allow for larger effect sizes, our study might have been under
powered to detect smaller intervention effects, particularly at 
longer-term follow-up. An additional methodological consideration is 

Table 2 
Estimated marginal means of the PAS-R scores at post-intervention and follow-up including results from the pairwise simple-effect tests.

T1 T2 T3

EMM (95% CI)
pholm Cohen's d

EMM (95% CI)
pholm Cohen's d

EMM (95% CI)
pholm Cohen's d

Total anxiety
Intervention 73.29 (70.37 - 76.21) .033 − .35 71.08 (67.57 - 74.58) .029 − .46 68.91 (64.94 - 72.87) .110 − .31
Control 78.29 (75.45 - 81.14) ​ ​ 77.74 (74.15 - 81.33) ​ ​ 73.46 (69.49 - 77.42) ​ ​
Separation anxiety
Intervention 10.30 (9.55 - 11.04) .631 − .14 9.58 (8.75 - 10.41) .156 − .31 9.52 (8.66 - 10.38) .646 − .07
Control 10.82 (10.10 - 11.54) ​ ​ 10.76 (9.91 - 11.62) ​ ​ 9.80 (8.95 - 10.66) ​ ​
Specific phobias
Intervention 20.35 (19.32 - 21.38) .062 − .29 20.16 (19.04 - 21.29) .162 − .24 18.89 (17.61 - 20.17) .285 − .16
Control 22.05 (21.05 - 23.06) ​ ​ 21.60 (20.45 - 22.75) ​ ​ 19.87 (18.59 - 21.14) ​ ​
Social anxiety
Intervention 21.10 (20.16 - 22.05) .208 − .17 20.33 (19.20 - 21.46) .085 − .34 19.74 (18.45 - 21.04) .208 − .29
Control 22.03 (21.11 - 22.96) ​ ​ 22.16 (20.99 - 23.33) ​ ​ 21.27 (19.96 - 22.57) ​ ​
Generalized anxiety
Intervention 18.18 (17.17 - 19.18) .026 − .38 17.59 (16.47 - 18.71) .026 − .45 17.46 (16.21 - 18.72) .069 − .34
Control 19.97 (18.99 - 20.94) ​ ​ 19.75 (18.60 - 20.89) ​ ​ 19.10 (17.85 - 20.36) ​ ​

Note. EMM = estimated marginal mean; CI = confidence interval; pholm =Holm adjusted p-value.

Table 3 
Proportions of children meeting criteria for an anxiety disorder classification based on the DIPA across the study period.

T0 T1 T3

Intervention Control Intervention Control Intervention Control

Any anxiety disorder 16.2 (11) 16.4 (11) 6.9 (4) 7.1 (4) 3.4 (2) 7.5 (4)
Separation anxiety 12.7 (9) 14.5 (10) 1.6 (1) 5.1 (3) 1.7 (1) 3.6 (2)
Specific phobias 1.4 (1) 0 (0) 3.3 (2) 0 (0) 0 (0) 0 (0)
Social anxiety 5.6 (4) 1.5 (1) 1.6 (1) 3.5 (2) 1.7 (1) 3.6 (2)
Generalized anxiety 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Note. All values are reported as % (n). Sample sizes differ per diagnostic category and follow-up moment due to missing data, exact n's are shown in the table.
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that the materials provided to the control group may have offered more 
benefits than initially anticipated. Providing parenting materials to the 
control group was a deliberate ethical choice, as withholding support 
from families identified as being at risk was considered inappropriate. 
Although the book was not specifically tailored to anxiety, these broader 
strategies combined with parents' awareness of their child's elevated risk 
of developing anxiety problems may have been sufficient to support 
families with milder symptoms. Accordingly, parents in the control 
condition also reported declines in anxiety symptoms and were gener
ally satisfied with the book, potentially reducing the observed 
between-group differences compared to what would be expected with a 
no-intervention or waitlist control group. However, this finding also 
suggests that families differ in the type and intensity of support they 
require, particularly in contexts where symptom severity is highly het
erogeneous. Stepped or matched care approaches, which tailor the in
tensity of support to individual needs, are designed to accommodate 
such variation and may contribute to a more efficient use of preventive 
resources (Ollendick et al., 2018). These approaches have been exam
ined in the context of anxiety treatment, where positive effects have 
been reported (Ho et al., 2016). Exploring stepped or matched care 
approaches within anxiety prevention in early childhood may therefore 
represent an important next step in optimizing preventive strategies, 
particularly by identifying which type and intensity best suits the spe
cific needs of diverse family profiles.

The findings of the current study should be considered in light of 
several strengths and limitations. A primary strength is the RCT design, 
including the use of an a priori power calculation. The inclusion of 
multiple assessment moments, together with the relatively low attrition 
rates, ensured a robust and reliable foundation for evaluating the 

intervention's effectiveness. However, as discussed above, the antici
pated effect size was likely overestimated for the present sample. The 
study may therefore have been underpowered to detect smaller inter
vention effects. Another strength is that the study was conducted under 
real-world circumstances with close collaboration with local public and 
mental health organizations for participant recruitment and interven
tion delivery, highlighting the relevance of the results for preventive 
practice and policy. Within this context, eligibility was assessed using a 
structured telephone intake. This approach led to some discrepancy 
between initial eligibility assessment and baseline diagnostic interview 
outcomes, as 16.3% of children met criteria for a DIPA anxiety disorder 
classification at baseline, despite exclusion criteria specifying the chil
dren whose anxiety symptoms already cause significant interference 
with daily functioning. Yet, since this procedure aligns with routine 
screening practices, it enhances the study's ecological validity. Impor
tantly, the sensitivity analysis yielded comparable results, demon
strating that the intervention's effectiveness was robust across this 
heterogeneity of anxiety symptoms, supporting its suitability for further 
implementation in real-world settings.

Limitations include the relatively homogenous study population, 
consisting predominantly of highly educated parents who were born in 
the Netherlands. This limits the generalizability of the results to more 
diverse populations. Another limitation includes the reliance on parent- 
report measures, which may be subject to informant bias as parents were 
not blinded to condition. While we also collected more objective clinical 
interview data, the prevalence of children meeting the criteria for an 
anxiety disorder classification was too low to allow for meaningful 
statistical analyses. This emphasizes the challenges of evaluating pre
ventive effects in early childhood, as clinical disorders often only fully 

Fig. 3. Observed anxiety subscale scores over the study period by condition. 
Note. Error bars denote standard errors. 
SE = separation anxiety; SP = specific phobias; SO = social anxiety; GA = generalized anxiety.
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manifest in middle childhood or adolescence. Consequently, longer 
follow-up periods are crucial to investigating the intervention's potential 
to prevent the onset of formal clinical diagnoses (Rapee, 2013). Finally, 
it should be noted that the present manuscript provides a focused 
evaluation of the intervention's effects on child anxiety. Although this 
distal outcome indicates whether the intervention's overarching goal 
was achieved, the intermediate processes through which the interven
tion may exert its long-term effects (e.g., changes in parenting behaviors 
or parental functioning) are not yet examined. In addition, other po
tential secondary effects of the intervention and its societal and eco
nomic impact have also not yet been considered. Forthcoming analyses 
of the broader trial data will complement the present findings by 
addressing these other predefined research questions. Furthermore, 
future research should incorporate assessments at earlier stages of the 
intervention to better capture the initial changes in children's and par
ents' behaviors. This would enable a more sensitive assessment of the 
intervention's impact and a more comprehensive understanding of its 
preventive effects (Lebowitz et al., 2016; Luo & McAloon, 2021).

In conclusion, the present study demonstrated that a live, online, 
group-based parenting intervention can effectively reduce anxiety 
symptoms in anxiety-prone young children. While the use of an active 
control condition and the natural decline of anxiety symptoms in some 
children likely resulted in a conservative estimate of the intervention's 
impact, the consistent trend favoring the intervention highlights its 
preventive potential.
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Diaz, Y., Raggi, V. L., & Fox, N. A. (2009). Stable early maternal report of behavioral 
inhibition predicts lifetime social anxiety disorder in adolescence. Journal of the 
American Academy of Child & Adolescent Psychiatry, 48(9), 928–935. https://doi.org/ 
10.1097/CHI.0b013e3181ae09df

Clauss, J. A., & Blackford, J. U. (2012). Behavioral inhibition and risk for developing 
social anxiety disorder: A meta-analytic study. Journal of the American Academy of 
Child & Adolescent Psychiatry, 51(10), 1066–1075. https://doi.org/10.1016/j.jaac

Cooper, J., Dermentzis, J., Loftus, H., Sahle, B. W., Reavley, N., & Jorm, A. (2022). 
Barriers and facilitators to the implementation of parenting programs in real-world 
settings: A qualitative systematic review. Mental Health Prevent, 26, Article 200236. 
https://doi.org/10.1016/j.mhp.2022.200236

Corralejo, S. M., & Domenech Rodríguez, M. M. (2018). Technology in parenting 
programs: A systematic review of existing interventions. Journal of Child and Family 
Studies, 27(9), 2717–2731. https://doi.org/10.1007/s10826-018-1117-1

Creswell, C., Waite, P., & Hudson, J. (2020). Practitioner review: Anxiety disorders in 
children and young people - Assessment and treatment. Journal of Child Psychology 
and Psychiatry, 61(6), 628–643. https://doi.org/10.1111/jcpp.13186

Cuijpers, P. (2003). Examining the effects of prevention programs on the incidence of 
new cases of mental disorders: The lack of statistical power. The American Journal of 
Psychiatry, 160(8), 1385–1391. https://doi.org/10.1176/appi.ajp.160.8.1385

Degnan, K. A., & Fox, N. A. (2007). Behavioral inhibition and anxiety disorders: Multiple 
levels of a resilience process. Development and Psychopathology, 19(3), 729–746. 
https://doi.org/10.1017/S0954579407000363

Edwards, S. L. (2007). Temperament and environmental risk factors contributing to anxiety 
symptoms in preschool-aged children. Macquarie University [Unpublished Ph.D. 
Thesis.

Edwards, S. L., Rapee, R. M., Kennedy, S. J., & Spence, S. H. (2010). The assessment of 
anxiety symptoms in preschool-aged children: The revised Preschool Anxiety Scale. 

N.L. Komrij et al.                                                                                                                                                                                                                               Behaviour Research and Therapy 205 (2026) 105139 

9 

https://doi.org/10.34894/RKXERS
https://doi.org/10.1016/j.brat.2026.105139
https://doi.org/10.1016/j.brat.2026.105139
https://doi.org/10.31887/DCNS.2015.17.3/bbandelow
https://doi.org/10.31887/DCNS.2015.17.3/bbandelow
https://doi.org/10.1002/14651858.CD003680.pub3
https://doi.org/10.1002/14651858.CD003680.pub3
https://doi.org/10.1177/0004867417726582
https://doi.org/10.1177/0004867417726582
https://doi.org/10.1111/jcpp.13464
https://doi.org/10.1111/jcpp.13464
https://doi.org/10.1111/camh.12420
https://doi.org/10.1111/camh.12420
https://doi.org/10.3389/fpsyt.2024.1489427
https://doi.org/10.3389/fpsyt.2024.1489427
https://doi.org/10.1016/j.janxdis.2007.09.008
https://doi.org/10.1007/s11121-024-01735-1
https://doi.org/10.1007/s11121-024-01735-1
https://doi.org/10.1111/jcpp.13817
https://doi.org/10.1097/CHI.0b013e3181ae09df
https://doi.org/10.1097/CHI.0b013e3181ae09df
https://doi.org/10.1016/j.jaac
https://doi.org/10.1016/j.mhp.2022.200236
https://doi.org/10.1007/s10826-018-1117-1
https://doi.org/10.1111/jcpp.13186
https://doi.org/10.1176/appi.ajp.160.8.1385
https://doi.org/10.1017/S0954579407000363
http://refhub.elsevier.com/S0005-7967(26)00192-0/sref17
http://refhub.elsevier.com/S0005-7967(26)00192-0/sref17
http://refhub.elsevier.com/S0005-7967(26)00192-0/sref17


Journal of Clinical Child and Adolescent Psychology, 39(3), 400–409. https://doi.org/ 
10.1080/15374411003691701

Fan, Y., Fan, A., Yang, Z., & Fan, D. (2025). Global burden of mental disorders in 204 
countries and territories, 1990-2021: Results from the global burden of disease study 
2021. BMC Psychiatry, 25(1), 486. https://doi.org/10.1186/s12888-025-06932-y

Fisak, B. J., Jr., Richard, D., & Mann, A. (2011). The prevention of child and adolescent 
anxiety: A meta-analytic review. Prevention Science, 12(3), 255–268. https://doi.org/ 
10.1007/s11121-011-0210-0

Flujas-Contreras, J. M., Garcia-Palacios, A., & Gomez, I. (2019). Technology-based 
parenting interventions for children's physical and psychological health: A 
systematic review and meta-analysis. Psychologie Medicale, 49(11), 1787–1798. 
https://doi.org/10.1017/S0033291719000692

Fox, N. A., Henderson, H. A., Marshall, P. J., Nichols, K. E., & Ghera, M. M. (2005). 
Behavioral inhibition: Linking biology and behavior within a developmental 
framework. Annual Review of Psychology, 56, 235–262. https://doi.org/10.1146/ 
annurev.psych.55.090902.141532

Fox, N. A., Zeytinoglu, S., Valadez, E. A., Buzzell, G. A., Morales, S., & Henderson, H. A. 
(2023). Annual research review: Developmental pathways linking early behavioral 
inhibition to later anxiety. Journal of Child Psychology and Psychiatry, 64(4), 
537–561. https://doi.org/10.1111/jcpp.13702

Gigengack, M. R., Hein, I. M., van Meijel, E. P. M., Lindeboom, R., van Goudoever, J. B., 
& Lindauer, R. J. L. (2020). Accuracy of the diagnostic infant and preschool 
assessment (DIPA) in a Dutch sample. Comprehensive Psychiatry, 100, Article 152177. 
https://doi.org/10.1016/j.comppsych.2020.152177
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