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ABSTRACT
Background: Childhood anxiety is an increasing concern globally, with rates rising significantly following the COVID‐19 
pandemic. However, there are relatively few evidence‐based interventions specifically designed to directly target and involve 
younger children under 7 years old. To address this gap, a six‐session manualised programme was developed to assist children 
aged 4–7 in managing their anxiety. The programme integrates Cognitive Behavioural Therapy (CBT) with Sensory Modulation 
(SM) strategies, providing simple and practical tools to aid young children in coping with anxiety. This study aimed to evaluate 
the effectiveness, acceptability, and practicality of this CBT‐SM intervention when delivered through community‐based child 
and adolescent mental health services (CAMHS).
Methods: A single‐case experimental design (SCED) was employed, involving six children diagnosed with anxiety across two 
sites. At least three children were reported to have sensory challenges. A psychologist assessed the children's anxiety at three 
intervals: at the beginning of the study, after the intervention was completed, and 4 weeks later. Parents also completed 
questionnaires measuring behavioural issues (both internalising and externalising) and the impact of anxiety on daily life at 
baseline, prior to treatment, and after treatment.
Results: The study revealed significant reductions in anxiety and improvements in overall functioning. Both parents and 
therapists reported the programme as acceptable. Notably, four out of six children (67%) no longer met the criteria for an 
anxiety diagnosis following the intervention and at follow‐up.
Conclusions: These findings provide preliminary support for the effectiveness, acceptability, and practicality of this innovative 
CBT‐SM approach in assisting young children in managing anxiety.

1 | Introduction 

Anxiety disorders are common in children (Creswell and 
Waite 2016; Seligman and Ollendick 2011), with prevalence 
estimates ranging from 9% to 27%, and separation anxiety 
being the most frequently diagnosed (American Psychiatric 
Association 2013). A recent study found that 20% of young 
people globally experience symptoms of anxiety or stress 

reactions, with particularly high rates in Denmark (44%), 
Canada (45%), and the United States (32%) (Mendelsohn 
et al. 2024). In New Zealand, anxiety disorders affect 3.9% of 
children aged 2–14 years (The Werry Workforce ‐ Whāraurau 
2021), and approximately 4% have been diagnosed with an 
emotional or behavioural problem at some point (Health and 
Disability Commission 2018).
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Common anxiety disorders include separation anxiety, social 
anxiety, phobias, and generalised anxiety disorder (American 
Psychiatric Association 2013). Symptoms vary by developmental 
stage, from separation anxiety in infancy to social anxiety in 
adolescence (Manicavasagar and Silove 2020). Persistent anxi
ety is linked to academic and social difficulties, depression, and 
long‐term psychiatric problems (Creswell et al. 2014; Van 
Steensel and Bögels 2015), with children from lower socio
economic backgrounds at greater risk (Elgar et al. 2015).

In early childhood, anxiety is associated with lower academic 
achievement, social isolation, and higher risk of mood dis
orders, substance use, and suicidal behaviour (Afshari 
et al. 2014; Creswell et al. 2014). Socioeconomic disparities also 
affect access to mental health services, leaving disadvantaged 
children particularly vulnerable (Elgar et al. 2015; Phelan 
et al. 2010; Reiss et al. 2019). Despite its prevalence, childhood 
anxiety often goes undiagnosed and untreated due to barriers 
such as limited service access, long wait times, lack of trained 
professionals, stigma, and financial constraints (Creswell 
et al. 2014; Creswell et al. 2023; Hansen et al. 2021). Early 
intervention is critical, as untreated anxiety can become more 
complex and harder to manage in adulthood (Neufeld 
et al. 2017; Wainberg et al. 2017).

1.1 | Cognitive‐Behavioural Therapy for 
Childhood Anxiety 

Cognitive Behavioural Therapy (CBT) is the most evidence‐ 
based psychological intervention for childhood anxiety (James 
et al. 2020; Sigurvinsdóttir et al. 2019). Developed by Beck 
(1970), CBT combines cognitive restructuring with behavioural 
techniques to modify maladaptive thought patterns (Fenn and 
Byrne 2013), including identifying negative thoughts, replacing 
them with adaptive ones, and using exposure strategies to 

reduce avoidance (Brewin 1996; Hofmann et al. 2012). Sys
tematic reviews and meta‐analyses confirm its effectiveness in 
reducing anxiety symptoms in children (Fisak et al. 2018; Guo 
et al. 2021; James et al. 2020), with gains maintained for up to 
5 years post‐treatment (Barrett et al. 1996; Brown et al. 2018). 
Studies that have focused on the 4–7‐year‐old age group and 
younger are limited compared to those for children older than 
8 years, but have shown significant results on the effectiveness 
of CBT in the treatment of childhood anxiety (Abel et al. 2025; 
Hirshfeld‐Becker et al. 2010; Hirshfeld‐Becker et al. 2019).

Most studies, however, focus on children over 7 years, leaving 
limited evidence for younger children (Cartwright‐Hatton 
et al. 2004; Creswell et al. 2014). CBT may be less effective for 
younger children due to limited cognitive and verbal abilities 
(Garber et al. 2016; Halder and Mahato 2019), as children under 
seven often struggle with abstract thinking (Grave and 
Blissett 2004; Piaget 1962). To address this, adaptations such as 
play, storytelling, parent or caregiver involvement, and sensory‐ 
based strategies have been suggested to make CBT develop
mentally appropriate (Cheng et al. 2019; Johnston 2020). These 
adaptations informed the development of the CBT‐Sensory 
Modulation (CBT‐SM) manualised intervention, which was 
tested and is presented in this paper.

A number of manualised CBT programmes have been created 
and tested for children with anxiety. While most have shown 
positive results, they also come with certain limitations that are 
relevant to this study. Of the identified studies that were re
viewed for this project, the most substantial evidence was found 
in programmes for children over the age of seven, such as those 
developed by Girling‐Butcher and Ronan (2002), Khanna & 
Kendall (2008), and Rapee et al. (2006). Other programmes 
reviewed for this study were more limited, highlighting the gaps 
that this current study intended to answer, which is testing an 
intervention that directly involves young children in therapy 
supported by their parents. For instance, one was a school‐ 
based prevention programme that focused on building resil
ience rather than treating clinical anxiety (Barrett et al. 2015). 
Others centred on training parents rather than directly involv
ing children (Abel et al. 2025; Bayer et al. 2011). A third showed 
potential but had little evidence to confirm its effectiveness 
(Minde et al. 2010). The fourth one was the Cool Little Kids 
programme (Bayer et al.2011), which was aimed at children 
with general emotional difficulties, not specifically those with 
diagnosed anxiety. With the exception of Minde et al. (2010) 
and the Coping Kiwi programme (Girling‐Butcher and 
Ronan 2009), all of these were delivered in group settings. 
Importantly, none of them included sensory strategies as part of 
their approach.

1.2 | Sensory Modulation as an Alternative 
Intervention 

Sensory modulation is an intervention increasingly used in 
mental health practice, with the aim of regulating emotional 
and physiological responses through sensory input (Brown 
et al. 2018). The approach employs strategies such as deep 
pressure, weighted blankets, music, and aromatherapy to 
reduce physiological arousal and promote relaxation 

Summary 
• There are limited interventions available that are 

specifically designed to directly support young chil
dren aged 4–7 years in addressing their anxiety.

• Findings suggest that a structured, manualised CBT‐ 
Sensory Modulation (CBT‐SM) intervention may have 
the potential to reduce anxiety in young children 
effectively. The intervention may also be helpful for 
children with a primary diagnosis of anxiety only and 
those with anxiety and sensory challenges.

• Sensory strategies may support emotional regulation 
and reduce anxiety in children with anxiety and co‐ 
occurring sensory regulation difficulties, and may be a 
helpful anxiety intervention in addition to cognitive 
behavioural therapy.

• The results also show that participating children ex
perienced improvements in their overall daily 
functioning.

• The therapists and parents who participated in the 
study felt the intervention worked well in practice 
and was acceptable for use with the children.
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(Champagne 2011a; Moore 2016), which can be particularly 
useful for children who may struggle with traditional CBT due 
to cognitive limitations (Halder and Mahato 2019). Grounded in 
Ayres (1972) sensory integration theory, sensory modulation is 
based on the premise that the brain processes and integrates 
sensory input to generate appropriate behavioural responses. 
Anxiety is associated with sensory sensitivity and heightened 
autonomic nervous system activity, which sensory strategies 
can help regulate (Chu et al. 2024; McCarty 2016). For example, 
deep pressure stimulation activates the parasympathetic 
nervous system, promoting relaxation (Champagne 2010; 
Porges 2009).

Although most research has focused on adult mental health 
settings (Blackburn et al. 2016; Champagne 2011b; Kandlur 
et al. 2023), preliminary evidence suggests sensory modulation 
may benefit children experiencing mental health issues. 
Sensory‐based interventions have been applied successfully in 
trauma treatment (Finn et al. 2018; Purvis et al. 2013; Ryan 
et al. 2017) and perioperative care to reduce anxiety (Ahmed 
et al. 2011; Reynolds et al. 2023). Multi‐sensory rooms and 
sensory kits have also shown promise in promoting self‐ 
regulation and reducing anxiety in mental health contexts 
(Cameron et al. 2020; Sutton et al. 2013). Combining sensory 
modulation with CBT has been explored in adult PTSD treat
ment, demonstrating improved emotional regulation 
(Champagne 2011b). While direct evidence for its efficacy in 
childhood anxiety remains limited, its physiological basis sup
ports its potential utility in this population (MacLennan 
et al. 2021; McMahon et al. 2019).

1.3 | Combining Cognitive Behavioural Therapy 
and Sensory Modulation 

Given the limitations of CBT for young children, integrating 
sensory modulation strategies may enhance its effectiveness 
(Steele and Kuban 2013). Sensory techniques provide a bridge for 
children who find the cognitive demands of CBT challenging, 
making interventions more accessible and developmentally 
appropriate (Garber et al. 2016; Grave and Blissett 2004). They 
can also help regulate physiological symptoms of anxiety, such as 
hyperarousal, as well as avoidance behaviours (Afshari 
et al. 2014). For instance, sensory tools like weighted blankets or 
rhythmic movements can be combined with traditional CBT 
techniques, such as graded exposure to uncomfortable stimuli, to 
reduce distress and physiological arousal (Champagne 2011a; 
Porges 2009).

1.4 | Justification for the Present Study 

Despite the high prevalence of childhood anxiety, few interven
tions are specifically designed to directly target and involve chil
dren under seven (Creswell et al. 2014). Although CBT remains 
the gold standard, its cognitive demands may limit its effec
tiveness in younger children (Halder and Mahato 2019). 
Sensory modulation offers a promising complementary or 
alternative approach, targeting physiological responses with 
minimal cognitive requirements (Garber et al. 2016). This 
study examined the integration of sensory modulation with 

CBT to develop a tailored intervention for young children 
with anxiety, including parental involvement. The aim was to 
evaluate its effectiveness, acceptability, and practicality 
within community‐based child and adolescent mental health 
services (CAMHS). The broader goal was to create an inter
vention that allied health professionals and teachers could 
deliver to provide early support, reduce wait times, and 
improve outcomes for children. However, such implementa
tion requires that the intervention first be thoroughly tested 
using robust methods, which was the focus of the current 
study.

2 | Methods 

This study aimed to evaluate the effectiveness, acceptability, 
and practicality of a CBT‐Sensory Modulation (CBT‐SM) inter
vention within community‐based child and adolescent mental 
health services (CAMHS). Two hypotheses guided the study: 

1. A modified CBT‐SM intervention will be effective in 
reducing anxiety in children aged 4 to 7 years diagnosed 
with clinical anxiety.

2. A modified CBT‐SM intervention will improve overall 
functioning in children aged 4 to 7 years diagnosed with 
clinical anxiety.

The study employed a randomised multiple‐baseline, non‐ 
concurrent single‐case experimental design (SCED) (Krasny‐Pacini 
and Evans 2018), supplemented by subjective feedback collected 
from clinicians and families. This methodology is particularly 
appropriate for testing novel interventions in practice, especially 
when recruiting a large sample is challenging. The design involved 
collecting multiple baseline measurements, allowing each partici
pant to serve as their own control (Krasny‐Pacini and Evans 2018). 
The number of baseline measurements was randomly assigned to 
participants (either 3, 4, or 5), and the commencement of the 
intervention was staggered. The aim of this variation was to test if 
significant changes only occurred when the intervention was 
applied and not due to other extraneous events (Krasny‐Pacini and 
Evans 2018).

2.1 | Procedure 

Six children aged 4–7 years (2 boys and 4 girls; mean age 6 years 
4 months, SD = 1.02 years) participated in the study across two 
sites: a secondary CAMHS and a primary care CAMHS. Fami
lies were informed about the study during their scheduled 
mental health assessments at the sites. Parents who expressed 
interest met with the researcher to receive further information. 
A clinical psychologist evaluated each child through a combi
nation of clinical interview with the child and parent, as well as 
psychometric assessment and observation. Those meeting the 
criteria for at least one anxiety disorder according to the DSM‐5 
(American Psychiatric Association 2013) were recruited. The six 
participants were diagnosed with a range of anxiety disorders, 
including separation anxiety disorder (n = 2), generalised anx
iety disorder (n = 3), and social anxiety disorder (n = 2, one with 
comorbidity). At enrolment, none of the children were receiving 
other mental health services. Written consent was obtained 
from parents, and written assent was provided by the children.
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Upon entry, participants were randomly assigned to a baseline 
period of 3, 4, or 5 weeks. Data collection began with confir
mation of an anxiety disorder diagnosis, followed by baseline 
measures to establish each child's level of anxiety prior to the 
intervention. Baseline data were collected for all participants, 
and the intervention was introduced systematically at the con
clusion of each child's baseline period. Primary outcome mea
sures included anxiety symptoms (parent report) and anxiety 
interference or functional impact (child and parent reports), as 
outlined in Table 1.

In addition to the multiple baseline assessments, parents and 
children completed the full battery of measures pre‐treatment, 
mid‐treatment, post‐treatment, and at 1‐month follow‐up (see 
Table 1). At post‐treatment and follow‐up, the psychologist re
assessed the children's anxiety levels. The acceptability and 
practicality of the intervention were evaluated using session and 
outcome rating scales collected after each session, as well as a 
Parent Satisfaction Questionnaire completed post‐treatment. 
Therapists were also invited to provide qualitative feedback via 
a Therapist Satisfaction Questionnaire regarding their experi
ence delivering the intervention.

The intervention was delivered to the children individually 
by four different therapists, whose profiles are described in 
the therapist profiles section. The intervention was delivered 
face‐to‐face weekly using the manual, as they had been 
trained to do. Two therapists worked at the primary care 

organisation, and the other two worked at secondary mental 
health services.

2.2 | Therapist Adherence and Fidelity 

Therapist intervention adherence and fidelity were evaluated 
using multiple methods. All 36 therapy sessions were audio 
recorded, and six sessions (16.67%), a representative sample of 
all sessions (1–6), were randomly selected for review and 
coding to assess therapist adherence and fidelity. The lead 
researcher and an independent, experienced psychologist 
working in mental health reviewed the six randomly selected 
sessions and coded them. Therapist adherence and fidelity 
were then calculated using Cohen's kappa. The coding process 
was evaluated by calculating the interrater reliability between 
the lead researcher and the independent psychologist.

2.3 | Inclusion and Exclusion Criteria 

Children were considered eligible for the study if they had a con
firmed diagnosis of at least one anxiety disorder, such as General
ised Anxiety Disorder or Separation Anxiety Disorder, established 
through a clinical psychologist assessment and corroborated by 
medical or psychological records. Participants were aged between 
four and 7 years and required at least one parent or guardian 
willing and able to participate fully in the intervention. Both the 

TABLE 1 | Study measures.

Anxiety symptoms (diagnostic) Focus of measure

The School Anxiety Scale Teacher Report Form (SAS‐TR) (Hajiamini 
et al. 2012; Lyneham et al. 2008).

Child's anxiety at school (teacher report)

The Child Behaviour Checklist (CBCL) (Achenbach and Rescorla, 2001). Child's behavioural, social, and emotional issues 
(parent report)

The Teacher Report Form (TRF) (Achenbach, 1991) Child's behavioural, social, and emotional issues 
(teacher report)

Anxiety interference (Functional impact) Focus of measure
The Child Anxiety Life Interference Scale (CALIS‐P, Parent form) for 6 
to 17‐year‐olds. (Lyneham et al. 2013).

Impact of anxiety on school‐aged children's 
everyday life (parent report)

The Child Anxiety Life Interference Scale (CALIS‐C, Child form) for 6 to 
17‐year‐olds. (Lyneham et al. 2013).

Impact of anxiety on school‐aged children's 
everyday life (child report)

The Child Anxiety Life Interference Scale (CALIS‐PV, Pre‐School‐ 
Version) for 3 to 5‐year‐olds. (Lyneham et al. 2013).

Impact of anxiety on pre‐school‐aged children's 
everyday life (parent report)

Behaviour Tracking Diary (BTD) Tracks change in anxiety‐related behaviours of 
concern (parent report)

Acceptability and Practicality of Intervention Focus of measure
Outcomes Rating Scale ‐ Child (C‐ORS) and Young Child (YC‐ORS) 
versions (Miller et al. 2001).

Perceived progress while participating in therapy 
(parent and child report)

Session Rating Scale, Child (C‐SRS), and Young Child (YC‐SRS) 
versions. (Miller et al. 2001).

Therapeutic alliance with mental health clinician 
(parent and child report)

Parent Satisfaction Questionnaire (PSQ) Overall satisfaction with intervention (parent 
report)

Therapist Satisfaction Questionnaire (TSQ) Overall satisfaction with intervention (therapist 
report)
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child and their caregiver needed to be available throughout the 
18‐week study period and able to communicate in everyday Eng
lish. Exclusion criteria included the presence of comorbid condi
tions such as Autism Spectrum Disorder, Oppositional Defiant 
Disorder, or psychosis, as well as intellectual disability, selective 
mutism, or attachment disorders. Children with a history of sig
nificant trauma, including post‐traumatic stress disorder or sexual 
abuse, were also excluded. Additionally, children who were cur
rently prescribed psychiatric medications, experiencing anxiety of 

such severity that waiting up to 8 weeks for treatment was not 
feasible, or who were already receiving psychological treatment for 
anxiety, were not eligible.

2.4 | Participant Profiles 

Each participant's profile, including home context, presenting 
issues, and diagnosis, is presented in Table 2.

TABLE 2 | Participant profiles.

Andy Andy, aged 5 years and 10 months, was an only child living with his single mother and had limited contact with 
his father. He presented with separation anxiety, constipation related to anxiety about toileting, and sensory 
sensitivities, including fears around water and water‐based activities. Andy exhibited clinginess, struggled with 
kindergarten and school drop‐offs, and required reassurance from his mother, settling only minutes after 
separation. His anxiety extended to daily routines, such as bathing and using unfamiliar toilets. Andy was 
diagnosed with Separation Anxiety Disorder, with pre‐intervention challenges including distress during 
separations, avoidance of water activities, difficulty managing toileting anxiety, and sensitivity to specific sensory 
stimuli.

Esther Esther, aged 4 years and 7 months, lived with her mother, stepfather, older sister, and younger half‐brother. Her 
older sister's frequent behavioural outbursts influenced Esther's emotional responses and social interactions. She 
displayed clinginess in new situations, sought constant reassurance from her mother, and had difficulty expressing 
emotions verbally. Esther experienced worries about seemingly random events and often reported stomach aches 
in anxiety‐provoking contexts. Assessment revealed an anxious temperament, specific fears (e.g., wind), sensory 
sensitivities, and separation anxiety related to transitions such as starting kindergarten or her mother leaving. 
These symptoms, together with family stressors, led to a diagnosis of Separation Anxiety Disorder, with pre‐ 
intervention challenges including avoidance of new environments, dependence on her mother, and limited social 
engagement with peers.

Collin Collin, aged 6 years and 3 months, was a boy presenting with separation anxiety, primarily around school drop‐ 
offs. He frequently complained of stomach aches and headaches, cried, and begged to stay home, sometimes being 
kept home due to extreme distress. Separation anxiety extended to social situations, including playdates, 
sleepovers, and playground interactions, where he exhibited excessive worry and tearfulness. These symptoms 
occurred within a context of family stressors, including COVID‐19 infection and a house move. Collin was 
diagnosed with Separation Anxiety Disorder, with pre‐intervention challenges including school avoidance, distress 
upon leaving home, difficulty separating from his mother, and reluctance to engage socially with peers or spend 
time with his father.

Ben Ben, aged 6 years and 10 months, was an only child living primarily with his single mother and maintaining 
regular contact with his father and his father's new family. He had a close attachment to his mother and 
experienced intense distress during separations, including school drop‐offs and visits to his father, often described 
as “meltdowns.” Ben struggled to socialise with peers without adult support and frequently worried about past 
events, changes to plans, and pressure situations. Family stressors, including his mother's pregnancy, a new 
partner, financial strain, and COVID‐19 disruptions, compounded his anxiety. Ben was diagnosed with 
Generalised Anxiety Disorder and Separation Anxiety Disorder, with somatic complaints and social difficulties.

Dorothy Dorothy, aged 7 years and 5 months, was an only child living with her employed parents. She presented with 
longstanding anxiety, including social avoidance, distress at school drop‐off, and somatic symptoms such as 
stomach aches and vomiting in anxiety‐provoking situations. Dorothy had difficulty interacting with peers, 
preferred one‐on‐one play, and required constant parental reassurance. She exhibited sensory sensitivities to loud 
noises, bright lights, fabrics, and smells, and was highly distressed by changes in routine or surprises. Dorothy was 
diagnosed with Separation Anxiety Disorder, with symptoms exacerbated by school transitions, novel social 
settings, and past negative experiences, including swimming lessons, leading to high anxiety in multiple contexts.

Fred Fred, aged 7 years and 7 months, was a boy presenting with behavioural difficulties at school and a history of 
ADHD, managed with stimulant medication. He experienced separation anxiety as a toddler and during 
kindergarten and displayed aggression toward peers when anxious. Early occupational assessment indicated 
challenges with sensory processing. Fred's anxiety occurred within the context of parental separation and prior 
family stressors. He exhibited generalised worries about COVID‐19, religion, and death, and had attachment 
difficulties. Fred was diagnosed with Generalised Anxiety Disorder and Separation Anxiety Disorder, with pre‐ 
intervention challenges including social avoidance, heightened anxiety in novel or school‐related situations, and 
difficulty managing emotions around peers.
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2.5 | Intervention Development 

The intervention was informed by the Coping Kiwi manual 
(Girling‐Butcher and Ronan 2002), Tina Champagne's sensory 
modulation work (Champagne and Stromberg 2004; 
Champagne 2010, 2011a), and the work of Wood and McLeod 
(2008). The first three sessions were adapted from Coping Kiwi, 
with simplified language and shorter session lengths for youn
ger children. Sessions 4 to 5 drew directly on Champagne's 
sensory modulation work, supporting children to develop per
sonalised calming strategies based on their sensory preferences. 
Treatment followed Wood and McLeod's KICK plan (Knowing 
when you are nervous, Identifying icky thoughts, Calming your 
thoughts, Keep practising), with an additional “I” (Interests) 
added to create the IKICK plan. This adaptation enabled ther
apists to integrate children's personal interests into therapy and 
tailor sensory‐based strategies. Structural changes also included 
the integration of feedback‐informed treatment measures. The 
Outcome Rating Scale (ORS) and Session Rating Scale (SRS) 
(Miller et al. 2001) were introduced at sessions two to six to 
strengthen the therapeutic alliance and track progress through 
child and parent feedback.

2.6 | Cultural Considerations 

Māori cultural consultation was conducted following the Health 
Research Council of New Zealand 2021) to ensure the inter
vention, particularly sensory strategies, was culturally appro
priate and acceptable (Engel and Schutt 2017). Regular 
meetings with a designated Māori cultural advisor guided 
manual development, informed by the Treaty of Waitangi 
principles of Partnership, Participation, and Protection (Hudson 
and Russell 2009). Partnership involved collaborating with the 
Māori Services Unit to align study design and sensory strategies 
with Māori perspectives. Participation engaged the advisor in 
refining the intervention while Protection safeguarded Māori 

participants' rights, values, and cultural norms, including cul
turally safe practices such as karakia (Health Research Council 
of NZ, 2021). The advisor highlighted the resonance of sensory 
modulation strategies with traditional Māori health views, such 
as the calming effect of music (ngā wāiata), and employed the 
Te Whāriki metaphor to structure the manual, integrating 
principles of well‐being (Mana Atua), contribution (Mana 
Tangata), communication (Mana Reo), and emotional explora
tion (Mana Aotūroa) in line with CBT and sensory modulation 
approaches (Ministry of Education, 1996).

2.7 | The Intervention and Therapists' Training 

The manualised CBT‐sensory modulation intervention was 
named Ngā Timatanga Toa in Te Reo Māori, meaning ‘to be 
brave’. The manual was developed by the first author based on 
theoretical and research literature and several years of applying 
sensory and CBT strategies with children in practice. The 
intervention was delivered over 6 weeks in six sessions, which 
were between 45 and 90 minutes long. Sessions 1–3 were CBT 
based and 4–5 focused on sensory strategies (see Table 3 for 
session content). The intervention was delivered to the children 
as well as their parents.

2.8 | Therapists Profiles 

The intervention was delivered by four therapists with varying 
professional backgrounds, all working in child and adolescent 
mental health services (CAMHS). Two were recently qualified 
social workers, one was an experienced social worker with 
previous experience working with children, and one was an 
experienced nurse with a background in adult mental health 
practice, who was new to CAMHS. None of the therapists had 
received formal training in cognitive behavioural therapy 
(CBT), and all reported no prior knowledge or training in 

TABLE 3 | The Intervention.

Session Content covered

1 The child and their parent(s)/guardian(s) are introduced to the intervention. The session aims to improve their 
understanding of anxiety, how it affects their child's function and family life, and strategies that help manage 
anxiety.

2 The child is taught to identify signs of anxiety. Parent(s)/guardian(s) are also taught how to notice their child's 
physical signs and behaviours of anxiety. This is achieved through age‐appropriate activities, stories, play, and 
trying out different things.

3 This is a continuation of session two and focuses on making the connections between anxious (unhelpful) thoughts 
and what the child feels in their body. Learning was supported through the use of activities, storytelling, and play 
that were tailored to the child's developmental stage, alongside exposure to varied experiences.

4 The child is taught relaxation techniques using sensory‐based strategies (e.g., listening to music, getting a hand 
massage, doing physical activity, deep breathing exercises, using different smells for relaxation, etc.). The child then 
makes a sensory box with sensory‐based toys to assist them with calming. The parent(s)/guardian(s) are 
encouraged to identify activities that calm their child when worried. The parent(s)/guardian(s) and their child are 
also taught how to use these activities in times of distress to help the child calm down and relax.

5 The parent(s)/guardian(s) and their child are taught ways of ensuring that calming activities are practised daily and 
become part of the child's daily routine.

6 A consolidation and celebration session. Summarises all the materials covered from sessions one to five and 
encourages the parent(s)/guardian(s) and their child to continue using the skills taught.
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sensory modulation. To ensure consistency in delivery, all 
therapists completed 8 hours of structured training provided by 
the lead researcher. This was delivered over 4 weekly sessions of 
2 hours each. The training programme covered the intervention 
manual in detail, introduced the core principles of CBT, out
lined sensory modulation strategies, and provided guidance on 
the use of feedback‐informed treatment measures. This pre
paratory training aimed to equip therapists with the founda
tional knowledge and practical skills required to implement the 
intervention with fidelity. Each intervention session was audio‐ 
recorded for adherence and fidelity testing.

2.9 | Ethical Approval 

This study was approved by the Health and Disability Ethical 
Committees (HDECs) on December 15, 2020 (study number 
20NTA165) and by the Auckland University of Technology 
Ethics Committee (AUTEC) in March 2021. Local ethics 
approval was granted by the Hawkes Bay Hospital Clinical 
Trials Committee on April 4, 2022. The study was registered 
with the Australian New Zealand Clinical Trials Registry 
(ANZCTR), and the Trial Number is ACTRN12621000368831.

3 | Results 

3.1 | Effectiveness of the Intervention 

Overall, the individual results of this study support a functional 
relationship between the Ngā Timatanga Toa programme and 
reductions in anxiety among children aged 4–7 years. Appendix 
1 presents graphs showing overall improvements in scores from 
pre‐ to post‐intervention across participants. Reports from the 
psychologist and feedback from parents indicated that the 
intervention helped reduce anxiety symptoms and behaviours 
of concern. Parent ratings also suggested that the programme 
enhanced the children's overall functioning by decreasing 
anxiety‐related interference in their daily lives. Improvements 
were observed across both school and home settings following 
the intervention.

Overall, accounting for missing data, the intervention effects 
were replicated across all six participants, with each child's 
baseline scores changing following the intervention. The mag
nitude of change varied from small to significant, with gains 
maintained for most participants (n = 4) at the 1‐month follow‐ 
up. Effect size calculations indicate that these changes were 
statistically meaningful (Refer to Appendix 1). Notably, four of 
the six children no longer met the criteria for an anxiety dis
order at post‐intervention and at 1‐month follow‐up. Some 
children showed higher scores after the intervention. These 
increases were linked to changes in family and social circum
stances that raised anxiety levels, keeping in mind that the 
intervention took place during the COVID‐19 period. Table 4
provides a summary of the results for all six participants.

The intervention's effect size (ES) for each participant was 
calculated using Busk and Serlin's (1992) d1, an adaptation of 
Cohen's d. While Cohen's (1988) benchmarks are standard for 
calculating effect size (d) in group designs, it is widely re
cognised as too conservative for Single‐Case Experimental 

Designs (SCED) (Pustejovsky and Ferron 2017; Robey and 
Beeson 2006). In the absence of established SCED benchmarks 
specifically for Cognitive Behavioural Therapy (CBT), the 
benchmarks proposed by Robey and Beeson (2006) were used as 
a proxy to reflect the higher effect‐size expectations inherent in 
single‐subject methodology.

Following the guidelines for single‐case designs proposed by 
Robey and Beeson (2006), ES (d1) values were interpreted as 
small (4.0), medium (7.0), and large (10.1).

d1 < 4.0 is very small

4.0 < = d1 < 7.0 is small

7.0 < = d1 < 10.1 is medium

d1 > = 10.1 is large

Effect sizes for all the participants ranged from medium to 
large, corroborating parent reports of intervention effectiveness, 
and were evident in the improvement trend across the indi
vidual participants' results. Parents also provided feedback re
garding the intervention and noted improvements in their 
children following it. The intervention feedback is summarised 
in Table 5.

3.2 | Acceptability and Practicality of the 
Intervention 

The findings indicate that the intervention was acceptable to 
five of the six participating mothers and all of the children. Five 
mothers provided strong positive feedback and stated they 
would recommend the programme to other parents. One 
mother noted that the material seemed too advanced for 
younger children but felt it would be suitable for older children.

Therapists reported that the intervention was both helpful and 
practical to deliver within New Zealand settings. Their accep
tance was supported by moderate to high adherence scores in 
the fidelity review, with a Cohen's Kappa inter‐rater agreement 
of 0.55. Therapists highlighted the value of the sensory com
ponents, noting that the way the material was presented helped 
children understand the concepts of sensory modulation. They 
also reported that the sensory tools, such as toys, were effective 
in assisting children to manage distress.

The CBT components were also considered beneficial, as they 
helped identify the cognitive contributors to the children's 
anxiety, allowing therapists to address underlying issues for 
some children. According to the therapists, children were 
highly engaged during sessions, enjoying the content— 
particularly the sensory modulation strategies and the process 
of creating personalised sensory boxes. Personalising the sen
sory boxes enhanced engagement by including toys that ap
pealed to each child, reflecting a child‐friendly approach.

Therapists also observed strong parental engagement through
out the sessions. Parents reported that they found both com
ponents of the intervention valuable. The CBT component 
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helped them better understand their own anxiety as well as 
their child's, while the sensory modulation strategies provided 
practical tools to support their child when distressed.

4 | Discussion 

This study investigated the effectiveness, acceptability, and 
practicality of the Ngā Timatanga Toa intervention, a six‐ 
session programme combining CBT and sensory modulation for 
young children experiencing anxiety. The findings offer pre
liminary evidence that the programme can reduce anxiety 
symptoms, enhance functioning, and be considered both 
acceptable and feasible for delivery in New Zealand CAMHS. 
Graphical representations indicate a consistent pattern of 
improvement among participants, with post‐intervention scores 

showing notable increases compared to pre‐intervention scores. 
Effect size analyses further support these findings, demon
strating meaningful changes in participants' responses (see 
Appendix 1 for detailed graphs, outcome measures, and effect 
size data).

Following the intervention, four of the six children (67%) no 
longer met criteria for an anxiety disorder, while the remaining 
two participants showed substantial improvements in both 
anxiety symptoms and overall functioning. These outcomes 
align with previous research on CBT‐based interventions for 
childhood anxiety (Anticich et al. 2013; Barrett et al. 2015; 
Bayer et al. 2017; Breinholst et al. 2012; Cobham 2012), which 
similarly reported reductions in anxiety and enhancements in 
functioning post‐intervention and at follow‐up. In these studies, 
reductions in anxiety ranged from 54% of participants 

TABLE 4 | Participant results.

Participant Period
Diagnosis 

criteria met

CALIS‐PV 
below the 

cut‐off
CALIS‐P below 

the cut‐off
CALIS‐C below 

the cut‐off
Hypothesis 1 and 

2 supported

Esther On Entry Yes No N/A N/A Yes
Baseline Yes No N/A N/A

PI No Yes N/A N/A
FU No Yes N/A N/A

Andy On Entry Yes No N/A N/A Yes
Baseline Yes No N/A N/A

PI Yes No N/A N/A
FU Not done Yes N/A N/A

Collin On Entry Yes N/A No No Yes
Baseline Yes N/A No No

PI No N/A Yes No
FU No N/A Yes Yes

Ben On Entry Yes N/A No No Yes
Baseline Yes N/A No No

PI No N/A Yes No
FU No N/A Yes Yes

Dorothy On Entry Yes N/A No No Partially
Baseline Yes N/A No No

PI Yes N/A Yes Not done
FU Yes N/A Yes Not done

Fred On Entry Yes N/A No No Yes
Baseline Yes N/A No No

PI No N/A Yes No
FU No N/A Yes No

Note: Key: PI, post‐intervention; FU, follow‐up; CALIS‐PV = The Child Anxiety Life Interference Scale (Pre‐School‐Version), CALIS‐P = The Child Anxiety Life 
Interference Scale (Parent version), CALIS‐C = The Child Anxiety Life Interference Scale (Child version). N/A = measure not relevant for the child's age. 
Below the cut‐off = below the threshold for clinically significant anxiety interference.
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immediately post‐intervention to 95% at follow‐up, placing the 
current study's 67% improvement post‐intervention within a 
comparable range, albeit with a smaller sample size.

Differences between the current and prior studies include var
iations in delivery mode, number of sessions, participant age, 
follow‐up duration, and therapist experience. Gains in previous 
studies were maintained over periods ranging from 4 weeks 
(Khanna and Kendall 2010) to 2 years in a Norwegian study of 
children aged 7–13 (Villabø et al. 2018). Many of these inter
ventions were more intensive, delivered over 6–20 sessions 
(Fenn et al. 2013), and some included booster sessions at 1‐ and 
3‐months post‐intervention (March et al. 2009; Spence 
et al. 2006). Additionally, many programmes were delivered by 
highly experienced therapists (Minde et al. 2010; Kendall 
et al. 2008). By comparison, the current study suggests that 
clinically meaningful improvements can be achieved with only 
six sessions, particularly for children with mild anxiety, and 
with therapists who have relatively limited experience. Also, 
considering the participants' presentations, it appears that the 
intervention is more effective with mild anxiety presentations 
compared to those with severe anxiety.

The intervention also appeared to improve children's func
tioning, as evidenced by reductions in anxiety‐related interfer
ence and consistently high outcome rating scores. All 
participants showed decreases in CALIS scores once the inter
vention began, indicating reduced life interference and im
proved day‐to‐day functioning. Parent feedback supported these 

findings, noting observable improvements in their children's 
functioning during the intervention period. These results are 
consistent with Woodet al.'s. (2006) study, which demonstrated 
that reductions in anxiety through CBT corresponded with 
improvements in academic and social functioning among older 
children (6–13 years).

Although some follow‐up data were missing, the current study 
showed that most children maintained gains in anxiety‐related 
life interference at 1‐month follow‐up. Two participants' 
CALIS‐P scores exhibited a downward trend during the baseline 
phase, which may reflect parental scoring bias due to expecta
tions of benefit (Furukawa et al. 2014; Hawryluk and 
Bullock 2015) or a ‘Hawthorne effect' (Blease 2019). Overall, the 
combination of quantitative and qualitative evidence indicates 
that the six‐session CBT‐SM intervention has the potential to 
reduce anxiety symptoms and improve functioning in young 
children, supporting the need for further evaluation.

4.1 | Acceptability and Practicality 

Parental and therapist feedback indicated a strong acceptance of 
the intervention. Five mothers reported high satisfaction, 
describing the programme as helpful and recommending it to 
other parents. This aligns with previous studies that found 
parent‐involved CBT programmes to be well‐received (Monga 
et al. 2009; Van Der Mheen et al. 2019). Therapists also found 
the intervention acceptable and practicable, as demonstrated by 

TABLE 5 | Summary of parent‐reported outcomes following CBT‐sensory modulation intervention.

Child 
participant

Pre‐treatment presentation 
(as reported by parent)

Post‐treatment outcomes  
(as reported by parent) Illustrative quotes

Esther Shy, timid, emotionally 
dependent, with frequent 
tantrums, reluctant to separate 
from mother.

Gained confidence, improved 
emotional regulation, became more 
independent, social, and less clingy, 
and slept alone.

“She became more confident… 
more conversational… less 
clingy.”

Andy High anxiety around separation, 
toilet use, avoiding water‐based 
activities, and being sensitive to 
sensory input.

Better separation at school, used the 
toilet at school for the first time, 
swam, enjoyed water play, and 
engaged in sensory strategies.

“The sensory strategies in 
sessions four and five were 
critical… he even went 
swimming.”

Collin Severe separation anxiety, 
reinforced by parental responses 
(e.g., keeping home from 
school).

Reduced anxiety, more independent, 
better school separation, mother is 
more aware of her role.

“Strategies around managing 
my own anxiety and supporting 
brave behaviour were helpful.”

Ben Emotional meltdowns, anxiety 
around transitions, difficult 
separation, and poor social 
engagement.

Used sensory tools independently, 
calmer transitions, improved peer 
relationships, and better self‐ 
awareness.

“He was excited to add more 
toys to his sensory box… he's 
easier to manage.”

Dorothy Complex anxiety, sensory 
challenges, high sensitivity to 
noise, and limited functional 
outings.

Used noise‐cancellation headphones 
to self‐regulate, family managed a 
trip for the first time.

“I didn't find the intervention 
helpful… but the headphones 
helped manage her anxiety.”

Fred Difficulty vocalising trainings, 
high bedtime anxiety, occasional 
sensory distress, and transitions 
are hard.

More expressive, used the sensory 
box to sleep, improved confidence, 
and had residual challenges with 
transitions.

“He engaged in ways I never 
expected… the intervention was 
awesome.”
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moderate‐to‐high fidelity scores. The relationship between 
acceptability and adherence to an intervention has been noted 
by Sekhon et al. (2017), who assert that therapists are unlikely 
to adhere to manualised interventions they do not perceive as 
helpful. The intervention's flexibility allowed therapists to tailor 
sessions to individual children's needs, which likely contributed 
to its acceptability. No participants dropped out, suggesting the 
intervention was both engaging and feasible for families. The 
six‐session format was manageable, though one parent noted 
that some CBT concepts were challenging for younger children. 
This highlights the need for further developmental adaptations 
for preschool children.

4.2 | Therapist Adherence and Fidelity 

The resulting therapist adherence score of 0.55 (Cohen's Kappa) 
indicates moderate therapist adherence and suggests that the 
intervention was delivered consistently in accordance with the 
protocol. Additionally, the interrater agreement score was 82%, 
which falls within the acceptable range for evaluating inter
vention fidelity ratings (Borrelli 2011). The use of audio re
cordings provided an objective means of assessing adherence, 
thereby enhancing the study's internal validity. Future research 
should aim to achieve higher fidelity scores by incorporating 
more comprehensive training and supervision for therapists.

4.3 | Strengths and Limitations of the Study 

This study is the first known investigation to integrate CBT with 
sensory modulation specifically for childhood anxiety, con
tributing to the literature on early interventions. The inclusion 
of children aged 4–7 years is particularly important, as early 
intervention is critical for preventing the development of 
chronic anxiety disorders (Afshari, 2014; Bennett et al. 2015). 
The study's design, which incorporated multiple baseline 
measurements, multiple informants, and validated psychomet
ric instruments (CBCL, CALIS, TRF), enhanced the reliability 
of the findings. Replication of the intervention across different 
therapists and clinical settings further supports its gen
eralisability. Strong internal validity was demonstrated, meeting 
key standards for SCED methodology (Tate and Perdices 2019). 
Another notable strength was the active involvement of parents, 
who played a key role in supporting their child's therapy, 
consistent with research indicating that engagement improves 
treatment outcomes (Haine‐Schlagel, Walsh 2015).

Despite these strengths, the study has several limitations. The 
small sample size restricts the generalisability of the findings, 
and the 1‐month follow‐up period was brief, limiting conclu
sions about long‐term effectiveness. Future research should 
incorporate longer follow‐up intervals, such as three, six, and 
twelve months. The absence of a control group makes it difficult 
to isolate the effects of the intervention. Conducting a larger 
randomised controlled trial (RCT) would provide stronger evi
dence for the intervention's efficacy and wider applicability. 
Parental bias is a potential concern, as mothers' expectations 
may have influenced outcome ratings (Furukawa et al. 2014). 
Additionally, the 8‐hour therapist training may have been 
insufficient, particularly for practitioners unfamiliar with 

sensory modulation techniques. More extensive training and 
ongoing supervision could improve fidelity and intervention 
outcomes. Finally, only one teacher participated, limiting the 
ability to compare parent and teacher perspectives on child 
anxiety.

4.4 | Implications for Future Research and 
Practice 

Future studies should explore the intervention's effectiveness 
using RCTs with larger samples and extended follow‐ups. 
Investigating the role of sensory modulation as a standalone 
treatment for anxiety in young children could also provide 
valuable insights. Additionally, modifying the intervention for 
online delivery could improve accessibility, particularly in 
response to disruptions such as COVID‐19. More research is 
needed on how therapists' experience influences treatment 
outcomes. Studies examining the impact of training duration, 
supervision quality, and therapist competence on fidelity and 
effectiveness would be valuable. Further investigation into the 
intervention's suitability for culturally diverse populations is 
also needed, as there was limited ethnic diversity in the sample. 
Given that Māori and Pacific children are overrepresented in 
NZ mental health statistics, incorporating culturally responsive 
modifications could enhance accessibility and effectiveness in 
New Zealand settings.

5 | Conclusion 

This study offers preliminary support for the effectiveness, 
acceptability, and practicality of the Ngā Timatanga Toa inter
vention for young children experiencing anxiety. The integra
tion of CBT with sensory modulation shows promise as a 
therapeutic approach. While these initial findings are en
couraging, further research is required to confirm long‐term 
efficacy, assess the sustainability of improvements, refine ther
apist training, and explore potential cultural adaptations. The 
combination of sensory modulation within a CBT framework 
represents a novel approach, with results indicating potential 
benefits for young children. Sensory modulation appeared to 
support children in self‐regulating their anxiety, aligning with 
previous research demonstrating that sensory‐based interven
tions can facilitate emotional regulation (Green and Ben‐ 
Sasson 2010). Overall, the findings suggest that combining 
sensory strategies with CBT may be a viable and effective 
treatment option for this age group.
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