     Analysis Plan for the Feasibility Trial: OSI-A in Chile
1. [bookmark: _heading=h.fiip683enxrc]Study Background and Rationale
Anxiety is highly prevalent among children with neurodevelopmental conditions, particularly autistic children, and substantially affects daily functioning, family wellbeing, and multiple aspects of children's development. Cognitive Behavioural Therapy (CBT) has strong empirical support for treating anxiety in autistic children. In Chile, however, access to specialised CBT therapists and low-intensity treatment options remains limited, particularly within public and community-based systems.
This study evaluates the feasibility of implementing OSI-A (Online Support and Intervention for Child Anxiety – Autism Version), a parent-guided CBT programme originally developed at the University of Oxford and co-designed with autistic children, parents, and clinicians. The intervention consists of nine modules covering psychoeducation about anxiety, gradual exposure, problem-solving, promoting independence, and autism-specific adaptations.
In Chile, OSI-A is delivered through paper/PDF materials supported by weekly therapist telephone or videoconference sessions over eight weeks. One intervention arm additionally receives access to AILA, a WhatsApp-based AI chatbot that provides reminders, guidance, and support between therapist contacts.
The study aims to assess the feasibility, acceptability, and implementation requirements of OSI-A delivered with and without AI-assisted support. Although the study is not powered to evaluate effectiveness or cost-effectiveness, preliminary clinical and health economic outcome data will be collected to inform the design of a future definitive trial. The study will also provide evidence on the potential role of conversational AI in supporting low-intensity mental health interventions for autistic children and their families.
2. Study Design
2.1. [bookmark: _heading=h.k69k13lk4u58]Overview
The study is a three-arm, parallel-group, multi-site feasibility randomised controlled trial.
2.2. Study Arms
1. OSI-A (Paper/PDF):
Parent-led CBT delivered through structured printed/PDF materials, with weekly therapist phone or video support.

2. OSI-A + AI Chatbot:
The same OSI-A program, with weekly therapist phone or video support, supplemented by a WhatsApp-based generative AI chatbot providing reminders, structured guidance, and support between therapist contacts.

3. Treatment as Usual (TAU):
 Standard services available in participating outpatient hospital mental health services or community health centres.

2.3. [bookmark: _heading=h.ssrlordjx469]Unit of Randomisation
The caregiver–child dyad is the unit of randomisation, with each dyad randomly assigned to one of the three study conditions.

2.4. [bookmark: _heading=h.uunyj78ibroy]Stratification
Randomization is stratified by:
· Recruitment site (2 sites)
· Anxiety Levels ( 2 levels)
· Elevated anxiety: CAIS-P ≥ 25; Lower anxiety: CAIS-P < 25
This stratification aims to ensure balance across study arms while maintaining a feasible implementation structure for the trial.
The sample size for this feasibility trial is determined primarily by feasibility considerations, including recruitment capacity, implementation resources, and the objective of generating preliminary estimates of treatment effects to inform the design and power calculations of a future fully powered trial.
2.5. [bookmark: _heading=h.ro3npmu70evj]Measurement Points
Data will be collected at the following time points:
· Baseline (pre-randomization)
· 14 weeks post-randomization (post-intervention)
· 24 weeks post-randomization (follow-up)
3. Study Objectives
3.1. [bookmark: _heading=h.fl5kq7f5r7dh]Primary Objective (Feasibility)
To determine the feasibility and acceptability of implementing OSI-A and conducting the associated trial procedures within public healthcare settings in Chile. Feasibility will be assessed through recruitment, intervention adherence, participant retention, data completeness, therapist fidelity, safety, and intervention acceptability.
3.2. [bookmark: _heading=h.jlzqvaurlla4]Secondary Objectives (Exploratory)
To generate preliminary, hypothesis-generating evidence on:
· Child anxiety symptoms and emotional functioning outcomes.
· Usability and acceptability of the digital support component (AI chatbot).
· Preliminary economic outcomes related to child wellbeing and service utilization from family.
· Implementation insights relevant for future large-scale implementation and evaluation.
4. [bookmark: _heading=h.l3dapz4re8qz]Outcomes and Measurements 
4.1. [bookmark: _heading=h.4n88n4sfgkwt]Feasibility Outcomes (Primary)
The primary objective of this study is to assess the feasibility and acceptability of implementing OSI-A in Chile and to determine whether progression to a future definitive trial is warranted. Accordingly, the primary outcomes focus on feasibility and implementation rather than clinical effectiveness.
Feasibility will be assessed through indicators of recruitment, intervention adherence, therapist fidelity, participant retention, data completeness, acceptability, and engagement with the AI chatbot. These outcomes will provide evidence on the practicality of delivering the intervention, retaining participants, and collecting high-quality outcome data within the Chilean context.

	Outcome
	Definition
	Source
	Timing

	Recruitment
	Number of caregiver–child dyads randomised per month
	Study records
	Continuous

	Intervention adherence
	Completion of at least 6 of the 8 programme modules
	REDCap logs
	Continuous

	Therapist adherence
	Delivery of scheduled support sessions and protocol fidelity
	Therapist logs and supervision records
	Continuous

	Participant retention
	Completion of follow-up assessments
	Survey data
	14w, 24w

	Data completeness
	Percentage of completed outcome measures, including CAIS-P and CHU-9D
	Survey data
	14w, 24w

	Acceptability
	Perceived usefulness, burden, usability, and satisfaction with the intervention
	Qualitative interviews with caregivers and therapists
	Post-intervention

	AI chatbot engagement (OSI-A + AILA arm only)
	Proportion of families actively engaging with the chatbot following enrolment
	Chatbot usage logs
	Continuous

	Safety
	Adverse events and other safety concerns related to study participation
	Study monitoring records
	Continuous


[bookmark: _heading=h.3c09ai4x1ic9]Traffic Light Criteria for Progression to a Definitive Trial
Consistent with recommendations for feasibility studies, progression to a future definitive trial will be guided by predefined Traffic Light Criteria. These criteria are not intended as formal hypothesis tests but rather as decision-making thresholds to assess whether key feasibility objectives have been achieved. Findings from the feasibility outcomes, together with qualitative feedback from participants and therapists, will be used to determine whether the study procedures and intervention are suitable for progression, require modification, or warrant further refinement before a larger trial is undertaken.

	Progression Criterion
	Red (Stop)
	Amber (Review and implement mitigation strategies)
	Green (Proceed)

	Participants randomised (target n = 180)
	<60% of target (<108 participants)
	60–79% of target (108–143 participants)
	≥80% of target (≥144 participants)

	Participant retention (completion of 14-week assessment)
	<50% retained
	50–69% retained
	≥70% retained

	Intervention adherence (OSI-A families completing ≥70% of modules; ≥6/8 modules)
	<40%
	40–59%
	≥60%

	Therapist adherence (delivery of scheduled support sessions and protocol fidelity)
	<60%
	60–79%
	≥80%

	Acceptability (parent satisfaction and qualitative feedback)
	Evidence of poor acceptability or major concerns regarding intervention burden, relevance, or usability
	Mixed acceptability requiring modifications
	Overall positive acceptability and usability

	AI chatbot engagement (OSI-A + AILA arm only)
	<40% of families actively engage with the chatbot after enrolment
	40–59%
	≥60%

	Data completeness (primary feasibility and clinical outcome measures)
	<50% complete
	50–79% complete
	≥80% complete

	Adverse events and safety
	Serious adverse events attributable to study participation requiring trial termination, as determined by the Trial Steering Committee and Ethics Committee
	Safety concerns requiring protocol modification and enhanced monitoring
	No serious adverse events attributable to study participation


These outcomes evaluate the feasibility of recruiting and retaining participants, delivering the intervention as intended, maintaining engagement, and collecting complete outcome data. Findings will inform decisions regarding progression to a future definitive trial and any modifications required to study procedures or intervention delivery.
4.2. Clinical Outcomes (Secondary)
Clinical outcomes measure changes in child anxiety symptoms and emotional functioning using validated psychometric instruments.
	Outcome
	Instrument
	Respondent
	Timing
	Construction

	Anxiety impact
	CAIS-P
	Parent
	0w, 14w, 24w
	Total score

	Anxiety (self-report)
	CAIS-C / ASC-ASD
	Child
	0w, 14w
	Total score

	Emotional/behavioural functioning
	SDQ
	Parent
	0w, 14w, 24w
	Total score


These outcomes provide preliminary evidence on the clinical effectiveness of the intervention in reducing child anxiety symptoms and improving emotional functioning.
4.3. [bookmark: _heading=h.m6llk15eg16p]Economic Outcomes (Secondary)
Economic outcomes assess the potential cost-effectiveness of the intervention and its effects on service utilization.
	Outcome
	Instrument
	Respondent
	Timing
	Construction

	Health-related quality of life
	Child Health Utility–9 Dimensions (CHU-9D): a preference-based measure of child health-related quality of life used to derive utility scores and calculate QALYs.
	Parent
	0w, 14w, 24w
	Utility scores derived using published preference weights

	Quality-Adjusted Life Years
	
	Derived from CHU-9D utility scores



	—
	0w, 14w, 24w
	Estimated using area-under-the-curve (AUC) with linear interpolation

	Hospital service utilization
	CSRI / parent survey
	—
	0w-24w
	Inpatient stays, outpatient appointments, and emergency visits

	Primary and community care utilization 
	CSRI / parent survey
	—
	0w-24w
	Counts of contacts with primary care providers, mental health professionals, and community-based services 

	Medication use
	Survey
	—-
	—--
	Prescribed and over-the-counter medication use

	Family-incurred costs
	Survey
	—--
	—-
	Travel-related and direct out-of-pocket expenses

	Healthcare costs
	Derived from resource utilization
	
	
	Resource utilization multiplied by unit costs

	Educational support services
	Survey
	—
	0w- 24w
	Formal educational supports and school-based assistance

	School absenteeism
	Survey
	–
	—-
	Days absent due to fears, worries, or anxiety 

	Social service interactions
	Survey 
	
	0w-24w
	Counts of contacts with social workers, family support services, and community social care services


[bookmark: _heading=h.kvs6ko7n0df]
4.4. Caregiver Outcomes (Secondary)
Caregiver outcomes capture potential spillover effects of the intervention on caregiver wellbeing and household economic behaviour.
	Outcome
	Instrument
	Respondent
	Timing
	Construction

	Labour market participation
	Survey and Administrative data (if available)
	Parent
	0w, 14w, 24w
	Employment status and hours worked

	Anxiety symptoms
	GAD-7
	Parent
	0w, 14w, 24w
	Total score

	Depressive symptoms
	PHQ-9
	Parent
	0w, 14w, 24w
	Total score

	Caregiver burden
	Zarit Burden Interview – Short Form
	Parent
	0w, 14w, 24w
	Total score

	Parenting skills and confidence
	Parenting Skills and Confidence Scale (PRCS)
	Parent
	0w, 14w, 24w
	Mean or total score across items


These outcomes aim to capture how improvements in child anxiety may affect caregiver wellbeing, time allocation, and labour market participation.
5. Estimands and Primary Comparisons
5.1. [bookmark: _heading=h.9aj9tt8nvm8k]Feasibility Estimands
Descriptive estimands capturing recruitment, adherence, retention, and data completeness by trial arm.
5.2. [bookmark: _heading=h.udfv3s1kav2j]Clinical Estimands (Secondary)
Under an intention-to-treat (ITT) framework, the primary clinical estimands are mean differences in CAIS-P scores at 14 weeks between:
1. OSI-A vs. TAU

2. OSI-A + chatbot vs. TAU

3. OSI-A + chatbot vs. OSI-A
Analogous estimands are defined for 24-week outcomes.
6. Analysis Samples

The Intention-to-Treat (ITT) population will include all randomised caregiver–child dyads and will serve as the primary analysis population. Participants will be analysed according to their original treatment assignment regardless of intervention uptake, adherence, or dosage.
Secondary analyses may explore the effect of intervention adherence using an Instrumental Variables (IV) approach, where random treatment assignment will be used as an instrument for intervention uptake. Adherence will be defined according to pre-specified criteria (e.g., completion of at least six intervention modules and at least one therapist contact). This approach aims to estimate compiler-average causal effects while preserving the benefits of randomisation.
7. [bookmark: _heading=h.4vn1r9hfzxbm]Feasibility Success Criteria 
The pilot will be considered operationally feasible if:
· ≥70% of randomised dyads complete the 14-week assessment
· ≥60% of intervention participants complete ≥6 modules
· ≥80% completeness of CAIS-P and CHU-9D at follow-up
These benchmarks guide interpretation and are not formal hypothesis tests.
8. [bookmark: _heading=h.cq7lyjfnky2t]Statistical Methods
8.1. [bookmark: _heading=h.skba49gc4mn5]Feasibility Outcomes
[bookmark: _heading=h.wuswwfb27z3t]Feasibility outcomes will be reported descriptively by treatment arm using means, proportions, and 95% confidence intervals. No formal hypothesis testing will be emphasised, as the primary objective of the trial is to assess feasibility rather than effectiveness.
8.2. Clinical and Economic Outcomes
The primary estimand follows an intention-to-treat (ITT) framework and corresponds to the difference in mean outcomes between each treatment arm and the control group at post-intervention. Participants will be analysed according to their original treatment assignment, regardless of intervention uptake, dosage, or compliance. Age and recruitment site will be included as control variables in the analysis. Recruitment sites will be treated as a fixed design factor.
Clinical outcomes will be analysed using regression models comparing outcomes across the three treatment arms. For outcomes measured repeatedly over time, mixed-effects models will be used to account for within-individual correlation across observations.
The primary specification is:

where:
· is the outcome for individual i at time t
· indicates assignment to the OSI-A intervention
· indicates assignment to the OSI-AI intervention
· are time fixed effects
·  is the baseline value of the outcome
·   represents stratification variables used during randomisation
· is an error term
Standard errors will be clustered at the individual level to account for repeated observations over time.
Longitudinal Analysis
For outcomes measured repeatedly over time (baseline, 14 weeks, and 24 weeks), mixed-effects models with random intercepts for individuals and fixed effects for treatment, time, and treatment-by-time interactions will be estimated. These models allow us to assess differential changes in outcomes across treatment arms over the study period.
[bookmark: _heading=h.ynbx0twtqdzd]For Quality-Adjusted Life Years (QALYs), treatment effects will be estimated using linear regression models controlling for baseline health-related quality of life. QALYs will be calculated using the area-under-the-curve approach based on repeated utility measurements over follow-up.
[bookmark: _heading=h.fo0la9hh1f74]
9. Economic Evaluation Framework
9.1. [bookmark: _heading=h.4w4jos4f95eo]Conceptual Framework (OSI Change Model)
The economic evaluation is grounded in the OSI theory of change. The OSI-A programme aims to reduce child anxiety by strengthening parental confidence, increasing children’s sense of control and self-efficacy, and helping families respond more effectively to worry and uncertainty. These mechanisms are expected to improve children’s day-to-day functioning and reduce the extent to which anxiety interferes with family life.
From an economic perspective, these improvements may translate into short-term gains in wellbeing that can be captured through measures of health-related quality of life. In addition, improved anxiety management may affect how families interact with health, education, and social service systems.
Because this is a feasibility trial with a limited follow-up period, the economic evaluation focuses on identifying early welfare gains and signals in service utilisation rather than estimating long-term economic returns or public cost savings.
9.2. [bookmark: _heading=h.pgyqh9ef072l]Primary Economic Outcome
The primary economic outcome is child health-related quality of life measured using the Child Health Utility 9D (CHU-9D) proxy instrument completed by the primary caregiver at baseline, 14 weeks, and 24 weeks.
CHU-9D responses will be converted into utility scores using a published valuation set. If a Chile-specific valuation set is unavailable, an appropriate international tariff will be used as the base case, with alternative tariffs explored in sensitivity analyses.
Quality-adjusted life years (QALYs) over the 24-week follow-up period will be constructed using an area-under-the-curve (AUC) approach assuming linear changes in utility between measurement points.
The primary economic estimand corresponds to the incremental difference in mean QALYs between treatment arms over the follow-up period.
9.3. Secondary Economic Outcomes (Exploratory)
[bookmark: _heading=h.mxtc21e55ck0]Consistent with the OSI change model, improvements in anxiety symptoms and daily functioning may also lead to changes in how families interact with public systems and in caregiver wellbeing and economic participation.
The study will therefore explore a set of secondary economic outcomes, primarily derived from survey measures , including:
· Health service utilisation, such as outpatient visits, mental health consultations, and use of specialised child or adolescent services.
· Educational service interactions, including school attendance, absenteeism, and use of educational support services.
· Social service contacts, such as participation in family support or social assistance programmes.
· Caregiver labour market participation, including employment status and hours worked.
· Parental stress and caregiver wellbeing measured using validated psychometric scales assessing parental stress and caregiving burden.
These outcomes are exploratory and are intended to assess feasibility, variability, and direction of change rather than to estimate definitive economic impacts.
9.4. [bookmark: _heading=h.6aam0cfquruh]Quality-Adjusted Life Years (QALYs)
Quality-Adjusted Life Years (QALYs) will be constructed as a summary measure of health-related quality of life over time, based on CHU-9D utility values collected at baseline, 14 weeks, and 24 weeks. QALYs over the 24-week follow-up period will be calculated using an area-under-the-curve (AUC) approach, assuming linear changes in utility between consecutive measurement points.
In the context of this feasibility trial, QALYs are not intended to support definitive cost-effectiveness conclusions. Instead, they will be used to assess the feasibility, sensitivity, and variability of health utility measurement and to inform power calculations and analytic strategies for a future full-scale economic evaluation.
9.5. Administrative Data Linkage
Participants provided informed consent—approved by the relevant ethics committees—for the potential linkage of study data with administrative records from the health, education, and social services sectors. Subject to the availability of administrative data and successful data access procedures, linked records may be used for descriptive and economic analyses. 
9.6. Economic Analysis
All economic analyses will follow an intention-to-treat framework. Economic outcomes will be analysed using regression-based models adjusting for pre-specified baseline characteristics, stratification variables to improve precision.
Where intervention delivery cost data are available, incremental costs between trial arms will be estimated using analogous regression specifications. Exploratory incremental cost-effectiveness ratios (ICERs) will be computed where feasible. Uncertainty around economic estimates will be assessed using non-parametric bootstrap methods and represented using cost-effectiveness planes and acceptability curves.
All economic findings will be interpreted as indicative rather than definitive, consistent with the feasibility nature of the trial.
10. [bookmark: _heading=h.ju078lo79tf6]Multiple Testing
Feasibility outcomes will be analysed descriptively and will not be subject to formal adjustment for multiple testing.
For clinical and economic outcomes, multiple testing will be addressed using false discovery rate (FDR) control applied within pre-specified outcome families. Outcome families include:
· child clinical outcomes (e.g., anxiety symptoms and functional impairment),
· economic outcomes (e.g., CHU-9D utilities and QALYs),
· caregiver outcomes (e.g., parental stress and labour market participation).
Across all analyses, emphasis will be placed on effect sizes and confidence intervals, rather than statistical significance alone. Bayesian analyses may be explored as a complementary approach to characterise uncertainty and the magnitude of effects.
11. [bookmark: _heading=h.zdot6c70gapz]Missing Data and Attrition
Attrition rates will be compared across treatment arms and patterns of missingness will be examined. The principal analysis will rely on available outcome data under the ITT framework. If attrition differs substantially across treatment arms, sensitivity analyses will be conducted to assess the robustness of estimated treatment effects. Additional approaches to address missing data may be considered depending on the extent and nature of missingness observed.
12. [bookmark: _heading=h.z0y3z7w7yfbi]Power and Sample Size Considerations
Statistical power calculations were conducted using Monte Carlo simulations designed to reflect the main features of the planned trial, including the three-arm randomized design, repeated outcome measurements (baseline, 14 weeks, and 24 weeks), stratified randomization, and post-baseline attrition. For each scenario, longitudinal outcomes were simulated under alternative assumptions regarding within-individual correlation across waves, attrition rates, and standardized treatment effects. Power was defined as the proportion of simulated datasets in which the null hypothesis of no treatment effect between each active treatment arm and the control group at post-intervention (14 weeks) was rejected using a two-sided test at the 5% significance level.
The planned sample size is N = 180 participants (approximately 60 per arm). The main calibration scenario assumes a within-individual correlation of ρ = 0.30 and an attrition rate of 35%, consistent with expectations for longitudinal behavioural intervention trials. Equal standardized treatment effects across both active treatment arms relative to the control group were assumed.
Expected treatment effects were informed by meta-analytic evidence from Sharma et al. (2021) and by Creswell et al. (2025), which reports a standardized mean difference of g = 0.74 for parent-led CBT relative to waitlist controls.
Under these assumptions:
· statistical power is approximately 0.59 for a moderate parent-reported effect size of g = 0.55;
· statistical power increases to approximately 0.82 under the optimistic benchmark of g = 0.74.
These results indicate that the planned sample size provides moderate statistical power under realistic assumptions and adequate power only under optimistic effect size scenarios.
Importantly, this study is designed as a feasibility randomized controlled trial. Primary outcomes therefore relate to feasibility parameters such as recruitment, retention, adherence, and completeness of outcome data. The study is not powered for definitive hypothesis testing of treatment effectiveness; instead, effectiveness estimates will inform parameter selection and sample size calculations for a future definitive trial.
13. [bookmark: _heading=h.u0yptnxpi0oa]Heterogeneity and Mediation (Exploratory)
[bookmark: _heading=h.sudxu231uf18]Exploratory heterogeneity analyses will examine whether treatment effects vary across selected baseline characteristics, including:
· parent and child demographic factors,
· baseline child anxiety severity,
· baseline caregiver burden.
These analyses are exploratory and hypothesis-generating, and the study is not powered to detect subgroup differences.
Exploratory mediation analyses may also examine whether changes in intermediate variables—such as parental confidence or caregiving burden—are associated with improvements in child outcomes. These analyses will be interpreted cautiously and will not be used to support definitive causal claims.
14. Qualitative Analysis
Semi-structured interviews with caregivers and therapists will be analysed using reflexive thematic analysis. Transcripts will be coded iteratively to identify themes related to feasibility, acceptability, and implementation of the intervention.
Data from focus groups and other qualitative activities will be analysed using similar thematic coding approaches, with codes organised into higher-level themes.
Qualitative findings will be used to contextualise and interpret quantitative results and to inform the design and implementation of future trials. These analyses are intended to complement the quantitative evaluation rather than to test formal hypotheses.
15. Reproducibility and Governance
To ensure transparency and reproducibility:
· Statistical analyses will be conducted using Stata, R, and Python.
· All analysis scripts will be maintained under version control using Git.
· Analyses will be performed using anonymised datasets stored on secure servers.
· Reproducible workflows and documentation will be maintained to enable full replication of the analysis.
· Interim analyses will be limited to feasibility monitoring and will not involve formal hypothesis testing.
16. Consistency with Trial Registration
This statistical analysis plan is aligned with the outcomes, estimands, measurement timing, and analytical framework described in the AEA RCT Registry and ISRCTN trial registrations. Any substantive deviations from the registered protocol will be documented and transparently reported.
