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[bookmark: _Toc204967624][bookmark: _Toc212129744][bookmark: _Toc335384673]1.	Description of the trial	
This trial is one part of a programme of work packages (NIHR Programme Grants for Applied Research Award ID: NIHR204413) designed to refine, evaluate, and optimise implementation of mindfulness for adolescents and their carers (MAC) in order to address the following question: “Could MAC improve recovery among 15–18-year-olds with low mood or depression who fail to completely respond to first line treatment or relapse rapidly?”. The primary objective of this trial is to test whether MAC plus treatment as usual (TAU) – hereafter referred to simply as MAC - is more effective in producing a sustained reduction of symptoms of depression in adolescents compared to TAU alone. The primary outcome measure will be the Short Moods and Feelings Questionnaire (SMFQ); (Messer et al., 1995) over 12 months follow-up. 

[bookmark: _Toc204967625][bookmark: _Toc212129745]Principal research objectives to be addressed

[bookmark: _Toc204967626][bookmark: _Toc335384675]Primary objectives
1. To assess whether MAC is more effective in producing a sustained reduction of symptoms of depression in adolescents compared to TAU alone. 

[bookmark: _Toc204967627]Secondary objectives
1. To assess whether MAC is cost-effective compared to TAU alone.
2. [bookmark: _Toc335384676]To assess whether MAC has an impact on anxiety, quality of life, ability to cope and perceived quality of family relationship for young people and their Parent/carer, as well as on depression for parents/carers.

[bookmark: _Toc204967628]Mechanistic objectives
1. To assess which characteristics moderate the effect of MAC.
2. To assess whether MAC works through its intended psychological mechanisms (such as increases in ability to decentre and mindfulness skills) and, if so, to find out what the exact pathways are.
3. To assess whether changes in process variables (such as decentring and mindfulness) transfer to influence outcome across the young person-carer dyad and, if so, to find out what the exact pathways are.
4. To assess whether outcomes of the MAC intervention are related to the amount of mindfulness practice participants engage in. 
5. To assess how the learning from the trial intervention is reflected in participants actual responses to negative mood (as assessed using second-person methods to analyse subjective reports).
6. To look at the experiences of young people and their carers with the intervention.
This analysis plan does not cover Secondary Objective #1 or the Mechanistic objectives. Secondary objective #1 will be covered in a separate analysis plan written by the health economists. The mechanistic objectives #2, #3 and #4 will be covered in an appendix to this analysis plan (which will be added in future). Mechanistic objectives #5 and #6 are more qualitative in nature, and will not be covered by a statistical analysis plan.

[bookmark: _Toc204967629][bookmark: _Toc212129746]Trial design including blinding

This trial comprises a two-arm, pragmatic, parallel-group, superiority, individually randomised controlled hybrid type I clinical and cost-effectiveness trial of MAC versus TAU alone, among N=480 15–18-year-olds who have received a previous evidence-based intervention for depression or anxiety, and who continue to experience significant symptoms of low mood or have relapsed. There will be an internal pilot study involving 4 of the 6 planned geographical sites to ensure feasibility of recruitment. 

Participants will be recruited across the following four sites initially as part of the pilot study: Devon, Sussex, London and East of England. There will also be a “remote” option that will recruit across England and deliver via video conference in parallel. Two further sites in Nottingham and Oxford will be opened following the successful completion of the pilot study. 

MAC is a mindfulness-based intervention consisting of eight, weekly, group-based sessions of between 1 hour 30 minutes and 1 hour 45 minutes duration. The intervention will be delivered at each pilot site across four cohorts, and across two cohorts for the additional sites, to facilitate the group element of the intervention. Participants will be followed-up for 12 months post-randomisation. See Figure 1 for a trial design flow diagram.

Regarding blinding, the senior statistician will not have access to the randomisation list or REDCap database at any point in the trial and will otherwise remain fully blinded until review of the first draft of the statistical reports for checking, when they will become fully unblinded. Similarly, the Co-Chief Investigators and Principal Investigators in each trial centre will remain fully blinded until they review the finalised statistical report, when they will become fully unblinded.  

The Junior Statistician will be fully blinded until sign-off of version 1.0 of the statistical analysis plan by the Trial Steering Committee Chair, after which they will be fully unblinded so they can inspect and utilise app usage/intervention-related data. The Programme Manager, Trial Manager and the Trial Administrators will be unblinded. The only individuals that will be able to summarise/see data by arm prior to the review of the statistical report are the Junior Statistician and the members of the Data Monitoring Committee.  We presumed in the protocol that the Data Monitoring Committee would remain partially blinded, which is what was agreed and specified in the DMC charter, so we will prepare the closed report accordingly. Please see the protocol for full details of individual- and group-level blinding procedures for individuals involved in the study with different roles.  



[bookmark: _Toc335384678][image: A diagram of a workflow

Description automatically generated]Figure 1. Trial design flow diagram





[bookmark: _Toc212129747]Eligibility Screening 

· Inclusion criteria
· Aged 15 to 18 years old at the time of recruitment. 
· Completed at least one evidence-based treatment for anxiety or depression. 
· Primary presenting problem of unresolved or relapsed low mood, depression or anxiety, and currently experiencing some symptoms of low mood as evidenced by a score of 20 or above on the 33 item MFQ (Costello & Angold, 1988). Readiness to engage in a group-based mindfulness-based intervention. This includes the ability to focus and participate in a group for up to 1 hour 45 minutes; capacity to think flexibly and reflect on one's own experiences; and the willingness to practice everyday mindfulness and learn formal meditation for up to 15 minutes per day. 
· Carer Inclusion Criteria: A carer of a young person who has consented to take part in the study. 

· Exclusion criteria
· Current active intervention delivered by a clinician focused primarily on suicidal risk, self-harm or eating disorder. None of these do not inevitably render someone ineligible. Eligibility will be based on clinician’s professional judgement on the clinical risk of the young person taking part in mindfulness group therapy, and the extent to which their non-mood related would impede their engagement. 
· Current psychosis. 
· Current PTSD. 
· A score of <20 on the MFQ33 
· Carer Exclusion Criteria: A carer of a young person who has not consented to take part in the study.  










[bookmark: _Toc204967630][bookmark: _Toc212129748][bookmark: _Toc335384679]Method of allocation of arm	
Once a young person, and their parent or carer decide that they are taking part, and have completed the baseline measures, they will be randomised in a 1:1 ratio to one of the two intervention arms (MAC or TAU). A bespoke web-based randomisation system has been designed by the King’s Clinical Trials Unit in collaboration with the trial analyst/s and the CI, which will be maintained by the King’s Clinical Trials Unit for the duration of the project. It will be hosted on a dedicated server within KCL. The system will employ block randomisation with randomly varying block sizes and will be stratified by site. The details needed for randomisation will be held in a dedicated database. Only the Programme Manager, Trial Manager and Programme Administrators (unblinded) will have access to the randomisation system (or their nominated backup in times of absence; the nominated backup will not be another member of the blinded team but will be a team member whose role on the delegation log specifies this role as contingency Trial Manager).

[bookmark: _Toc204967631]Minimum/Maximum Number of Participants Required for Randomisation in Each Site per Cohort
Participants will be randomised in cohorts no earlier than one month before the intervention begins. 

To ensure the intervention can proceed, and to maintain safety, no fewer than 6 and no more than 14 young people must be randomised to each MAC group. Because of stratification by site, randomising, for example, 12 participants will not necessarily lead to an equal number of 6 in each group. Therefore, each site must recruit at least 15 participants per cohort before randomisation to ensure that the number of participants randomised to the MAC arm is not less than 6. Equally, the total number of participants recruited and randomised per cohort at each site must not exceed 24, so that there are no more than 14 young people per MAC group.

Note that remote MAC constitutes a separate site for the purposes of randomisation/stratification, so these minimum and maximum numbers apply separately to in-person and remote participants. Many of the remote participants are coming to the trial via a site. For clarity the following has been stipulated to sites: if, for example, a site has 10 in-person and 5 remote participants consented, the site would need to get 5 more in-person and/or 10 more remote participants before being able to randomise. Remote participants can be pooled across sites to get to the minimum number of 15.

[bookmark: _Toc212129749][bookmark: _Toc335384680]Duration of the intervention period	
The intervention will be delivered over 8 weeks, consisting of weekly group-based sessions of 1 hour 30 to 45 minutes duration starting after a single pre-class interview of 1 hour duration conducted with each dyad of a young person and their parent/carer. 

[bookmark: _Toc204967632][bookmark: _Toc212129750][bookmark: _Toc335384681]Frequency and duration of follow-up	
Total follow-up is 12 months. Throughout this time, participants will be asked to complete fortnightly measures (short Moods and Feelings Question, SMFQ for young people, or Patient Health Questionnaire, PHQ-8, for carers) as well as more extensive measures at 14 weeks and 12 months post-randomisation. 

[bookmark: _Toc204967633][bookmark: _Toc212129751][bookmark: _Toc335384682]Visit windows	
Main 14 week and 12 month post-randomisation time points will have visit windows of +4 weeks. Fortnightly measures will have visit windows of +4 days. See Figure 1 for an overview of planned visits. 

[bookmark: _Toc204967634][bookmark: _Toc212129752][bookmark: _Toc335384683]Data collection	
[bookmark: _Toc204967635]Main Trial Data
Scheduling of participant follow-ups will be carried out by team members allowed access to identifiable data directly from the REDCap Database hosted on the University of Cambridge’s ISO 27001 certified, NHS Toolkit compliant SafeHaven storage system. SafeHaven is only accessible through a secure University of Cambridge VPN/Virtual Private Network and registration with The Cambridge Integrated Data Environment (CAM:IDE). Access is restricted only to those members of staff that need to contact participants. Access is removed as soon as staff members leave the project. 
     
Outcomes measures are collected and stored on a REDCap Anonymised database hosted on Cambridge University Information Services (UIS) servers. No personally identifiable data is stored on the REDCap Anonymised database. Data can be entered using data entry forms, collected through surveys sent to participants or using the REDCap mobile app. This Anonymised database is accessible by any web browser and uses two Factor Authentication (2FA). The fortnightly collection of the SMFQ or PHQ-8 for carers, were initially collected using the REDCap mobile app, the data being entered directly onto REDCap Anonymised. The Apps used secure end-to-end encryption and data security, and handling will be General Data Protection Regulation (GDPR) compliant and will only be available for use by project participants. 

However, the completion rates using this system were lower than anticipated, and the system was retaining expired questionnaire links for the fortnightly measures, allowing participants to fill these in more than 4 days after they were due. A new system was developed, whereby participants are sent a weblink link by text once every two weeks, with data also entered directly in REDCap Anonymised. These links expire after the 4-day window. Data previously gathered on the MyCap app will be entered into the database by manually screening and limiting to and retaining data only from those questionnaires completed within 4 days of the invitation.  


[bookmark: _Toc204967636]MAC App data: 
From the MAC App we will collect and process personal data about participants randomised to the MAC arm only. The MAC App supports young people and parents to practice skills that they have learned in the MAC sessions. It is a separate app from the one described above for collecting trial measures. As it is for the purpose of supporting the delivery of Mindfulness for Adolescents (MAC) groups, these data relate only to the MAC arm. The data that participants share is being stored within the UK on Amazon Web Services data centres. The statisticians will also use some of these data to inform the mechanisms/mediation analysis. 
  

[bookmark: _Toc212129753][bookmark: _Hlk200638033][bookmark: _Toc335384687]Measures
This section contains an overview of those measures relevant to the quantitative analysis only. Note, the health economic measures are not detailed here as these will be dealt with by the health economist. 

Key:
RCADS-25 – Revised Children’s Anxiety and Depression Scale 
YCAS – Youth and Childhood Adversity Scale
MFQ – Moods and Feelings Questionnaire
SMFQ – Short Moods and Feelings Questionnaire
PARS – Parent-Adolescent Relationship Scale
PHQ-8 – Patient Health Questionnaire depression scale 
GAD-7 – Generalised Anxiety Disorder scale 

Baseline Measures 

[bookmark: _Toc335384688]Baseline measures
· Young person:
· Age
· Sex assigned at birth
· Site stratification variable
· Current Gender Identity
· Boy
· Girl
· Trans boy
· Trans girl
· Non-binary (neither male or female)
· Other
· Ethnicity
· White
· Mixed/Multiple ethnic groups
· Asian/Asian British
· Black/African/Caribbean/Black British
·  Any other ethnic group
· Mother’s highest qualification of parent taking part
· No qualifications
· GCSEs/O Levels or equivalent
· AS/A Levels or equivalent
· NVQ/other vocational qualification or equivalent
· Bachelor’s/Undergraduate degree or equivalent
· Master’s degree or equivalent
· PhD/ Doctorate or equivalent
· Unknown
· Father’s highest qualification of parent taking part
· No qualifications
· GCSEs/O Levels or equivalent
· AS/A Levels or equivalent
· NVQ/other vocational qualification or equivalent
· Bachelor’s/Undergraduate degree or equivalent
· Master’s degree or equivalent
· PhD/ Doctorate or equivalent
· Unknown
· Mother’s occupation
· Employee/Self-employed, full-time
· Employee/Self-employed, part-time
· Homemaker
· Employee on sick leave
· Unemployed
· Not in paid employment (e.g. working for charity)
· Retired
· Learning a trade, Government-supported training
· Full time education
· Unknown
· My mother is not alive
· Father’s occupation
· Employee/Self-employed, full-time
· Employee/Self-employed, part-time
· Homemaker
· Employee on sick leave
· Unemployed
· Not in paid employment (e.g. working for charity)
· Retired
· Learning a trade, Government-supported training
· Full time education
· Unknown
· My father is not alive
· Family
· Number of full siblings
· Number of half siblings
· Number of step-siblings
· Parent live away from home: Yes/No
· Anyone in family diagnosed with depression
· Yes
· No
· Unsure
· If yes, number
· Currently taking a therapeutic dose of antidepressant
· Yes
· No
Preference for face-to-face or remote delivery of MAC
· Face-to-face
· Remote
· No preference
· Depression (MFQ-33 total score)
· Coping (bespoke question)
· Severity of depression (RCADS-25 overall depression young person (YP) self-report T score, raw scores to be reported in Appendix to the statistical report and main publication)
· Severity of anxiety (RCADS-25 overall anxiety YP self-report T score, raw scores to be reported in Appendix to the statistical report and main publication)
· PARS – Shared Activities subscale score (YP Perspective)
· PARS – Connectedness subscale score (YP Perspective)
· PARS – Hostility subscale score (YP Perspective)
· Past trauma and adversity (YCAS total number of potentially traumatic experiences)
· Past trauma and adversity (YCAS mean severity score of potentially traumatic experiences) 

· Parent/Carer (if applicable):
· Ethnicity
· White
· Mixed/Multiple ethnic groups
· Asian/Asian British
· Black/African/Caribbean/Black British
·  Any other ethnic group
· Occupation
· Employee/Self-employed, full-time
· Employee/Self-employed, part-time
· Homemaker
· Employee on sick leave
· Unemployed
· Not in paid employment (e.g. working for charity)
· Retired
· Learning a trade, Government-supported training
· Full time education
· Highest qualification of parent taking part
· No qualifications
· GCSEs/O Levels or equivalent
· AS/A Levels or equivalent
· NVQ/other vocational qualification or equivalent
· Bachelor’s/Undergraduate degree or equivalent
· Master’s degree or equivalent
· PhD/ Doctorate or equivalent
· Highest qualification of other parent
· No qualifications
· GCSEs/O Levels or equivalent
· AS/A Levels or equivalent
· NVQ/other vocational qualification or equivalent
· Bachelor’s/Undergraduate degree or equivalent
· Master’s degree or equivalent
· PhD/ Doctorate or equivalent
· Personal history of depression
· Yes
· No
· Unsure
· Depression (PHQ-8 total score)
· Anxiety (GAD-7 total score)
· Coping (bespoke question)
· PARS – Shared Activities subscale score (parent perspective)
· PARS – Connectedness subscale score (parent perspective)
· PARS – Hostility subscale score (parent perspective)

Primary Outcome Measure
· [bookmark: _Toc335384689]Young person depression (SMFQ total score) measured fortnightly over 12 months 

Secondary Outcome Measure 
· Young person:
· MFQ-33 depression at 14 weeks post randomisation (MFQ-33 total score)
· MFQ-33 depression at 12 months post randomisation (MFQ-33 total score)
· RCADS-25 overall anxiety T score at 14 weeks post randomisation (raw scores to be reported in the Appendix to the statistical report and main publication)
· RCADS-25 overall anxiety T score at 12-months post randomisation (raw scores to be reported in the Appendix to the statistical report and main publication)
· Coping (bespoke question) at 14 weeks post randomisation
· Coping (bespoke question) at 12-months post randomisation
· PARS – Shared Activities subscale at 14 weeks post randomisation
· PARS – Shared Activities subscale at 12-months post randomisation
· PARS – Connectedness subscale at 14 weeks post randomisation
· PARS – Connectedness subscale at 12-months post randomisation
· PARS – Hostility subscale at 14 weeks post randomisation
· PARS – Hostility subscale at 12-months post randomisation


· Parent/Carer (if applicable):
· Depression (PHQ-8 total score) measured fortnightly over 12 months 
· PHQ-8 depression total score at 14 weeks post randomisation
· PHQ-8 depression total score at 12-months post randomisation
· GAD-7 anxiety total score at 14 weeks post randomisation
· GAD-7 anxiety total score at 12-months post randomisation
· Coping (bespoke question) at 14 weeks post randomisation
· Coping (bespoke question) at 12-months post randomisation
· PARS – Shared Activities subscale at 14 weeks post randomisation
· PARS – Shared Activities subscale at 12-months post randomisation
· PARS – Connectedness subscale at 14 weeks post randomisation
· PARS – Connectedness subscale at 12-months post randomisation
· PARS – Hostility subscale at 14 weeks post randomisation
· PARS – Hostility subscale at 12-months post randomisation

Baseline Moderators of treatment 
· Severity of depression (RCADS-25 overall depression self-report T score, raw scores to be reported in the Appendix to the statistical report and main publication)
· Severity of anxiety (RCADS-25 overall anxiety child self-report T score, raw scores to be reported in the Appendix to the statistical report and main publication)
· Past trauma and adversity (YCAS total number of potentially traumatic experiences)
· Past trauma and adversity (YCAS mean severity score of potentially traumatic experiences) 
· Ethnicity
· White
· Mixed/Multiple ethnic groups
· Asian/Asian British
· Black/African/Caribbean/Black British
·  Any other ethnic group
· Age group (15-16 vs. 17-18)
· Sex assigned at birth 
· Currently taking a therapeutic dose of antidepressant
· Yes
· No
· Preference for face-to-face or remote delivery of MAC
· Face-to-face
· Remote
· No preference


Other Measures 
For those in the intervention arm receiving MAC:
· Adherence data 
· Number (median, 25th, 75th percentile) of MAC sessions attended 

· App usage data, including:
· Number of self-guided activities engaged in across whole intervention (based on total number of self-reported completed practices on the app)
· Number of audio-guided activities engaged in (based on the total number of sessions where a participant listened for at least one minute) 
· Number of audio-practices completed 
· Total minutes engaged in audio practice

Note, these data will be extracted from the separate MAC app database that is different to the trial RedCap database.

· [bookmark: _Toc335384694]Adverse events (AEs)
[bookmark: _Toc335384696]Potential adverse events will be reported by participants at each assessment time-point (14 weeks and 12-months post randomisation) via a questionnaire. Researchers will then assess whether these should be classified as Adverse Events and if so, will enter these into the REDCAP database in a separate researcher-entered adverse events form. 

[bookmark: _Toc204967637][bookmark: _Toc212129754]Sample size estimation (including clinical significance)

A total of 480 participants will be recruited into the study. 

Our power calculation suggests that 480 participants (240 per arm, assuming 20 MAC groups) will allow us to detect an effect size of 0.3 with 90% power, allowing for 20% attrition. The calculation assumed using a two-sided independent samples t-test of the difference between arms, alpha = 0.05, assuming a MAC group size of 12, intraclass cluster correlation of 0.05, i.e. a design effect / inflation of 1 + [12 – 1] x 0.05 = 1.55 (Williams et al., 2008) one baseline and two post-randomisation measures with correlation rho = 0.5 = deflation factor of 0.5 (Machin, 2009) and 20% attrition (Kennard et al., 2009; Mental Health Taskforce, 2016). The calculation was done using the Gpower software, with methods from Killip used to hand-calculate the cluster effect for MAC group (Killip, 2004).

We selected this effect size in part because the mean effect size for depression was 0.29 across multiple measures and interventions in a meta-analysis of psychological interventions in children and young people over the last five decades (Weisz et al., 2017). We also note the MFQ (Costello & Angold, 1988) specifically was sensitive to improvement in previous UK-based RCTs of interventions for depression in young people (Goodyer et al., 2008, 2017) Goodyer’s studies (Goodyer et al., 2017; NICE Guideline, 2019) suggest a five-point between group reduction on the MFQ represents the minimally clinically important difference for the assessment of superiority. The ADAPT study found a MFQ standard deviation of 14.6, equating this to an effect size of 0.34 (Goodyer et al., 2008). This suggests our power estimate is conservative, as does the fact that two MAC groups we ran in London after the PDG completed found larger MFQ correlations over time of rho~0.8, whereas we chose to use the more conservative rho = 0.5. To build in a buffer and be conservative, we based our sample size calculation on an effect size of 0.3. While 0.3 represents a small effect size, given the impact of prolonged depression during adolescence and the potential impact of escape from future episodes, combined with the number of young people who could benefit and spillover effects among carers, even this small effect would bring large potential patient and societal benefits. The calculation was simplified with respect to AUC to minimise the complex data structure assumptions made, however, we expect the AUC model with fortnightly measures to increase efficiency, so the sample size is likely also conservative from this point of view.  
 
[bookmark: _Toc204967638][bookmark: _Toc212129755]Brief description of proposed analyses and any pre-analysis statistical checks required

Analyses will be carried out by the trial statistician and overseen by the senior statistician. Main analyses will use the intention to treat (ITT) population, which will include, as far as possible, all randomised participants analysed according to the trial arm they were randomised to regardless of intervention receipt. The significance level will be 5% (two-sided) for the primary outcome as well as for the secondary outcomes. A full description of the statistical analyses are provided in Sections 2 and 3 of this SAP.

The statistician will perform data checks and generate queries for review by those responsible for entering data including but not limited to the following: 

· Ensuring that the CONSORT diagram can be completed with agreement between status forms/withdrawal forms and other available data. 
· Ensuring that all available primary, secondary, mediator and moderator data have been entered by providing lists of pins of participants who do not have each measure entered. 
· Checking inconsistencies between data entered in the trial database and data extracted from the randomisation system.  
· Missing baseline data.
· Higher level statistical logic checks.

[bookmark: _Toc204967639][bookmark: _Toc212129756]Data analysis plan – Data description
[bookmark: _Toc204967640][bookmark: _Toc212129757]Recruitment and representativeness of recruited patients

We will construct a CONSORT flow chart (see Figure 2 for an example template). This will include the number of individuals contacted following receipt of permission to contact form, number of individuals assessed for eligibility, number of individuals not included with reasons, number of eligible and consented individuals and number of participants randomised. Then, by intervention arm: the number of participants allocated, the number continuing through the trial, the number withdrawing, the number lost to follow-up and the numbers excluded/analysed.


[bookmark: _Toc335384701]Figure 2: Template CONSORT diagram for ATTEND trial
[image: ]
[bookmark: _Toc204967641][bookmark: _Toc212129758]Baseline comparability of randomised arms
Baseline variables will be summarised by arm and overall, using mean and standard deviation or median and 25th and 75th percentiles for normally distributed/non-normally distributed continuous variables or ordinal variables, and frequencies and percentages for categorical variables. There will be no statistical testing of, or presentation of p-values relating to, differences between the arms for the baseline data. 

[bookmark: _Toc204967642][bookmark: _Toc212129759]Adherence to allocated intervention and treatment fidelity
For a participant in the MAC arm to be considered as adhering to the intervention, they must attend at least 4 MAC sessions. We will report the number and proportion of participants meeting the adherence criterion out of all those allocated to the MAC arm. We will also summarise the median and 25th and 75th percentiles of number of sessions attended. As treatment as usual will vary, there is no set definition of adherence in this arm, so we will not report on this.

[bookmark: _Toc204967643][bookmark: _Toc212129760]Loss to follow-up and other missing data
The number and proportion of participants missing each primary and secondary outcome will be summarised by arm and overall, separately by time point. The number and proportion of participants actively withdrawing from the study and reasons for withdrawal will be summarised by arm and overall, as well as during what period they withdrew in (i.e., prior to 14 weeks, between 14 weeks and 12 months). For those who withdraw, unless explicitly requested otherwise, data collected up until the point of withdrawal will be included for use in statistical analyses. 

[bookmark: _Toc204967644][bookmark: _Toc212129761]Adverse event reporting
All AEs/serious adverse events (SAEs) will be summarised as number of events and number of participants who have experienced these events, by intervention arm and overall, and by: whether the event is psychiatric/ psychological or not, timing of event, relatedness to the trial and expectedness of the event. SAE’s will also be summarized by the reason for the event being classified as serious.


[bookmark: _Toc204967646][bookmark: _Toc212129762]Descriptive statistics for outcome measures

The primary and secondary outcomes will be summarised using appropriate summary statistics, by arm and overall, separately by time point. For continuous outcome measures, the mean, standard deviation, median and 25th and 75th quartiles will be reported. For categorical measures, frequencies and proportions will be reported. Where appropriate, moderator variables will be summarized in a similar manner.

[bookmark: _Toc204967647][bookmark: _Toc212129763]Data analysis plan – Inferential analysis

[bookmark: _Toc204967648][bookmark: _Toc212129764]Main analysis of intervention differences
[bookmark: _Toc204967649]Definition of primary estimand 

The primary estimand is the baseline-adjusted area under the mean participant-reported SMFQ difference curve (AUC) and its associated confidence interval (also adjusted for stratification variable site, baseline total RCADS T-score, whether the young person is taking a therapeutic dose of anti-depressants at baseline, any baseline variables found to predict missing data – see Section 3.2.5, and accounting for repeated measures and therapy group clustering; measured fortnightly over a 12 month follow-up post-randomisation; between the MAC arm vs TAU alone; in 15-18 year olds with low mood who fail to completely respond to first line treatment or relapse rapidly; with all measures included regardless of the occurrence of any intercurrent events (i.e., treatment policy/intention to treat approach).

Population: 15–18-year-olds with low mood who fail to completely respond to first line treatment or relapse rapidly.
Intervention conditions: Mindfulness for Adolescents and Carers (MAC) consisting of eight, weekly, therapist led, group-based sessions (held face-to-face or remotely) plus TAU, compared to TAU, regardless of discontinuation for any reason (treatment policy strategy).
Endpoint (primary): Depression measured fortnightly over 12 months by the Short Moods and Feelings Questionnaire (SMFQ).
Population-level Summary: Area under the adjusted mean MAC versus TAU difference curve of SMFQ, accounting for repeated measures and therapy group clustering, adjusting for site as a stratification variable. We will also adjust for baseline total RCADS T-score, whether the young person is taking a therapeutic dose of anti-depressants at baseline, and any baseline variables that predict missing outcome data.  
Handling of Intercurrent Events: Treatment policy/intention to treat (ITT) approach, i.e., the intervention effect will be estimated regardless of any intercurrent events/the measured values of the variables will be used regardless of any intercurrent events.

[bookmark: _Toc204967650][bookmark: _Toc335384711]Analysis of primary outcome	

The main analysis will focus on an intention to treat (ITT) estimand as described in the previous section, including all available SMFQ outcome measures for all randomised participants, irrespective of intervention received post randomisation. 

The primary outcome is the area under the MAC versus TAU SMFQ depression mean difference curve, over 12-month follow-up post-randomisation. The differences at each measurement point will be estimated using a linear mixed-effects analysis of covariance-like model, i.e., that conditions on baseline values of SMFQ . The dependent variables will be the fortnightly measures and main 14- week and 12-month follow-up measures of SMFQ. The independent variables will be trial arm, time as a continuous variable in units of fortnight, site stratification factor, baseline depression (SMFQ), baseline total RCADS T-score (a pre-specified baseline variable) and a dummy variable indicating whether the young person is taking a therapeutic dose of anti-depressants at baseline (a pre-specified baseline variable). If any baseline variables are found to predict missing SMFQ data (see Section 3.2.5), these will also be included as independent variables in the model. The model will be fitted with time as a continuous variable, and will include a time by intervention interaction term. 

Random intercepts for individuals will be included to account for the repeated measures, and we will explore adding a random slope over time retaining this if a likelihood ratio test indicates this is a better model as compared to a model with random intercepts only, significant at the 5% level. We will also explore whether there is a need to account for a therapist clustering effect in the intervention arm. We will aim to fit a partially nested model and apply the therapist clustering effect in the intervention arm only by adding a random intercept for therapist in the intervention arm, and assuming individuals in the control arm are independent (i.e., each participant will be their own cluster, Candlish et al., 2018)). We will compare this partially nested model to the model with only a random intercept at the participant level using a likelihood ratio test and will retain the therapist random effect in the model only if this test is significant at the 5% level. 

The area under the intervention differences curve will be calculated as follows. The differences between the two intervention arms will be estimated for each fortnightly measure, then the area under the difference curve and its associated 95% confidence interval will be calculated from these estimates by integrating (using the trapezoid rule) over the 52 weekly differences. This calculation will be implemented in a lincom command in Stata. 


[bookmark: _Toc204967651][bookmark: _Toc335384712]Analysis of secondary outcomes	
The mean area under the MAC versus TAU PHQ-8 difference curve for the carers will be estimated in the same way as described for the primary outcome, instead adjusting for baseline PHQ-8 scores rather than baseline SMFQ scores. 
For the remaining secondary outcomes (see Section 1.9.3), we will estimate the MAC versus TAU mean differences and corresponding 95% confidence intervals at 14 weeks and 12-months post-randomisation using similar linear mixed-effects ANCOVA models to those described for the primary outcome.  For these outcomes, we will include an intervention arm by time point interaction term and extract the differences for each at 14 weeks and 12 months. Time will initially be entered as a categorical variable (i.e., time point) and we will explore whether random coefficients are warranted by entering categorical random effects time terms and using a likelihood ratio test comparing to the random intercept only model. If the likelihood ratio test for the comparison is statistically significant, we will retain the random coefficients. If we experience model fit issues due to the use of categorical time, we will explore time since randomisation as a continuous variable and assess the need for a random slope over time in a similar manner. In each model we will use the 14-week and 12-month measures of the secondary outcome as dependent variables and include the same covariates as those described for the primary outcome, with the relevant baseline measure substituted in each case, as well as including any baseline measures predictive of missing outcome data (see Section 3.2.5). For the categorical coping variable, we will convert this into a binary variable (likely as follows, but may depend on frequency counts in the arms: Yes – I am coping significantly better/Yes – I am coping better = 1, Unsure/No – I am not coping any better/No – I am definitely not coping any better = 0), and use a mixed effects logistic regression model as described for the other secondary outcomes to produce a MAC versus TAU odds ratio and 95% confidence interval. If we notice mixed effects modelling-related inflation of the odds ratio as compared to the crude odds ratio (as described in Hu et al., 1998), we will instead use a generalised estimating equation (GEE) model with family binomial and link logit, and an unstructured correlation structure. If the GEE model does not fit with an unstructured correlation structure, we will use an exchangeable correlation structure.

[bookmark: _Toc204967652]Analysis of mechanistic outcomes

As noted earlier in the document, the analysis of the mechanistic outcomes will be covered in an appendix to this analysis plan that will be added at a later date/to a later version. 

In brief: mediation will be evaluated using structural equation modelling and/or causal mediation analysis methods adjusting for the site stratification variable and baseline measures where appropriate (i.e., adjusting for baseline measures of mediator and outcome in mediator models (Dunn et al., 2015) and using appropriate modelling methods, i.e., temporally ordered mediator and outcome, longitudinal models where appropriate). All mediation models will use raw mediator and outcome scores adjusted for baseline scores, rather than change scores (Landau et al., 2018).

[bookmark: _Toc204967653][bookmark: _Toc212129765][bookmark: _Toc335384713]Statistical considerations	

[bookmark: _Toc335384714]Time points
All primary and secondary outcome measures including the MFQ and PHQ-8 (see Section 1.9.2 and 1.9.3) will be recorded at baseline, 14 weeks and 12-months post randomisation. Participants will also be asked to complete the SMFQ or PHQ-8 fortnightly for 12 months post randomisation. 

[bookmark: _Toc335384715]Stratification and clustering
The randomisation of individual participants is stratified by site. Site will therefore be used in the randomisation algorithm and will be included in the analysis models as an independent variable. 

The data structure for the continuous outcomes is longitudinal with repeated measures over time. To account for the within-participant correlation, we will estimate MAC versus TAU comparisons using mixed effects models with all repeated measures as dependent variables, and random effects at the participant level (as per Section 3.1.2). We will also explore whether there is a need to account for a therapist clustering effect in the intervention arm (see Section 3.1.2).

[bookmark: _Toc335384716]Missing items in scales and subscales

The number (%) with complete data will be reported.  The ideal approach would be to use missing value guidance provided for scales. Where there is no missing guidance provided, we will prorate missing items only when there are no more than 20% missing items in a subscale or a total score per participant, depending on which is being calculated. For example, in a scale with 10 items, prorating will be applied to individuals with 1 or 2 items missing: the average value for the 8 or 9 complete items will be calculated for that individual and used to replace the missing values. The subscale or total score will then be calculated based on the complete values and these replacements.

[bookmark: _Toc335384717]Missing baseline data 

Missing baseline data should not be an issue for the primary analysis, as randomisation occurs subsequently to the collection of baseline data and on the premise that collection of these data are complete. In the event that there are missing baseline data values, the frequencies and proportions with complete data will be reported, and the missing values will be simply imputed as per the recommendations of White and Thompson (I. R. White & Thompson, 2004).

[bookmark: _Toc335384718]Missing outcome data

As all primary and secondary outcomes are measured at least twice, missing post-randomisation assessments will be dealt with by fitting mixed effects models to all the available data, with missing data handled using maximum likelihood methods. Maximum likelihood estimation provides valid inferences in the presence of missing observations under the assumption that all variables predicting missing outcome data are included in the models and that the missing data mechanism is ignorable (Missing at Random, MAR). 

We will therefore assess whether any measured baseline variables predict missing outcome values so they can be included in models. First, we will create an indicator variable that will take a value of 1 if any of the primary or secondary outcomes are missing at any of the time points, and 0 if there are no missing outcome values. Then, this binary indicator will be the dependent variable of a logistic regression model with intervention arm, young person SMFQ score at baseline, the site stratification variable and the pre-specified baseline variables (baseline RCADS score and a dummy variable indicating whether the young person is taking a therapeutic dose of anti-depressants at baseline) as independent variables. Each of the baseline demographics/participant characteristics that are listed in Section 1.9.1 will be added to this model background in turn as an independent variable to assess whether they predict missing outcome data. We will inspect these variables and may recode/collapse into fewer categories to avoid small categories. We will consider a variable as predictive of missing outcomes if there is a relationship at a 5% significance level. Any such variable will be included in the models for analysing the primary and secondary outcomes as described in Sections 3.1.2 and 3.1.3.

Multiple imputation is generally not indicated where there are only missing dependent variable values, a situation we will be in for a clinical trial like the ATTEND study where we will either fully measure (i.e., trial arm) or simply impute missing baseline data (please see Section 3.2.4, Sullivan et al. 2018). We will only consider performing multiple imputation (MI) for primary and secondary outcomes if there are post-randomisation variables that are predictive of missingness for these measures, and the proportion of participants missing all fortnightly values of the primary SMFQ variable is equal or greater to 10% (Van Buuren S, 2018). We will employ the same methodology described above for identifying baseline predictors of missing outcome data to identify whether the post-randomisation adherence to the intervention variable as defined in Section 2.3 predicts missing outcome data. 

If multiple imputation is used, we will use a chained equations method (White et al, 2011), using logistic regression to estimate binary variables, multinomial regression for categorical variables of >2 levels and predictive mean matching for numerical variables. We will set the random seed number prior to starting the imputation process to ensure replicability. We will impute variables separately by  intervention arm (Sullivan et al., 2016), where the imputation model will include adherence and baseline variables found to predict missing data, baseline and post-randomisation measures of the primary and secondary outcomes, the site stratification factor and the pre-specified baseline variables (baseline total RCADS T-score and a dummy variable indicating whether the young person is taking a therapeutic dose of anti-depressants at baseline). We will present results both from non-imputed and imputed data, with the results from the imputed data being presented as the primary results.

[bookmark: _Toc335384719]Method for handling multiple comparisons
We will make no adjustments for multiple comparisons. We will make this explicit to the reader in the final publication.

[bookmark: _Toc335384720]Method for handling non-compliance (per protocol/CACE analyses)
In addition to the primary intention-to-treat analysis, a Complier Average Causal Effect (CACE) analysis will be performed on young person SMFQ outcome only, using the 14 week and 12-months measures only in the first instance to assess the MAC versus TAU effect in the subset of intervention allocation compliers. Compliance is defined as attendance to at least 4 MAC sessions (Dubicka & Bullock, 2017), as per Section 2.3. We will focus only on the 14 week and 12-month outcomes due to the complexity of fitting the CACE models and the AUC analysis. As these analyses need to be compared to the ITT analysis, in the first instance we will run the linear mixed effects model as described in Section 3.1.2, but with only the 14 week and 12-month SMFQ outcomes as dependent variables, and will extract the effect at 12 months, so the results from the CACE analysis can be compared to this.

To perform the CACE analysis, we will use an instrumental variable approach and the Stata command `xtivreg` to handle the longitudinal data. We will generate a ‘treated’ variable coded in the intervention arm = 1 if participant attended at least 4 sessions of MAC, = 0 if they did not, and = 0 for participants in the control group. As noted above, we will use a similar model to that for the primary ITT analysis, with 14 week- and 12-month SMFQ scores as dependent variables, entering the intervention arm and intervention arm by time interaction term as instrumental variables for treated and treated by time interaction terms, and generally including the same covariates used for the ITT analysis (Section 3.1.2). The interaction term will be used to extract the intervention effects on the young person SMFQ at 12-months post-randomisation.  We note if we find evidence of therapist clustering in the main analysis, we will not account for it in the CACE modelling for reasons of simplicity. 

We will also re-run the primary SMFQ AUC analysis described in Section 3.1.2, removing individuals in the MAC arm that did not complete four sessions of MAC (i.e., who did not adhere according to the definition in Section 2.3 (i.e., a more traditional “per protocol” analysis).

[bookmark: _Toc335384721]Model assumption checks
Continuous models assume normally distributed residuals.  Linear mixed model residuals will be plotted to check for normality and inspected for outliers.  If the distribution of the residuals deviates substantially from normal, we will fit the models requesting robust standard errors. Any issues that arise with model assumptions that lead to a major change to the planned analysis will be reviewed by the blinded senior statistician and approved by the blinded independent TSC statistician. 

[bookmark: _Toc204967654][bookmark: _Toc212129766][bookmark: _Toc335384722]Sensitivity analyses	

In the first instance, we will do a simple sensitivity analysis, only for the young person SMFQ, and only utilising the 12-month measure of this variable, using the `rctmiss` command in Stata to apply a pattern mixture model (Leurent et al., 2018; I. R. White et al., 2011). We will use sensible values of delta (point differences on the SMFQ scale) that include the minimum clinically important differences (MCID), and standard deviations (SD) from the literature, as well as the standard deviations we see at baseline, 14 weeks and 12 months in the SMFQ in this study, if these are not already covered by the MCID and SD from the literature. These values of delta will be applied to (i) the MAC arm only, (ii) the TAU arm only and (iii) both arms, and will be plotted using the `rctmiss` plot function.  We will include all the independent variables in the model that are included as part of the main ITT analysis, i.e., as per Section 3.1.2.

If time permits/the results across our ITT analysis and this initial sensitivity analysis do not provide a clear picture, we will consider performing a sensitivity analysis of the missing at random assumption being made in the main analysis for the primary SMFQ outcome at 12-months post-randomisation and the secondary SMFQ outcome at 14 weeks post-randomisation only. We will create indicator variables: 1 = missing, 0 = not missing at each time point, and then perform multiple imputation of missing data under the missing at random assumption, separately by arm (Sullivan et al, 2018). The imputation models will include similar covariates to those described in Section 3.1.2 and 3.1.3, including all relevant variables. We will then test alternate missing not at random assumptions by adding or subtracting an amount equal to 0.2 standard deviations (SD) of the baseline SMFQ measure from the values of imputed data points that were initially missing (Leurent et al., 2018; I. R. White et al., 2011). We will entertain the following scenarios: participants missing data worsening by 0.2 SD in both arms, improving by that amount in both arms, missing in the intervention arm worsening by this amount (leaving the control arm data imputed under the missing at random assumption), and missing in the control arm improving by this amount (leaving the intervention arm data imputed under the missing at random assumption).

[bookmark: _Toc204967655][bookmark: _Toc212129767]Planned subgroup analyses
This study is not formally powered for subgroup analyses. We will investigate in an exploratory fashion whether the effect of MAC on SMFQ over 12-months follow-up, is moderated by the following pre-specified baseline moderator variables measured in the young people:
· Severity of depression (RCADS-25 overall depression YP self-report score)
· Severity of anxiety (RCADS-25 overall anxiety YP self-report score)
· Past trauma and adversity (YCAS total number of potentially traumatic experiences)
· Past trauma and adversity (YCAS mean severity score of potentially traumatic experiences)
· Ethnicity:
· White
· Mixed/Multiple ethnic groups
· Asian/Asian British
· Black/African/Caribbean/Black British
·  Any other ethnic group
· Age group (15-16 vs. 17-18)
· Sex assigned at birth 
· If the young person is taking a therapeutic dose of antidepressants to treat depression or anxiety
· Preference for face-to-face or remote delivery of MAC

We will assess moderation by extending the two-way trial arm by fortnight interaction term in the main analysis model described for the primary outcome to a three-way trial arm by fortnight by baseline subgroup variable interaction term. If these interaction terms are statistically significant at the 5% level (using an omnibus test via the Stata `testparm` command across the relevant terms) with respect to the subgroup variable of interest, the AUC will be re-estimated and presented by appropriate levels of the subgroup variable. If there are difficulties with fitting these models, we will instead use a linear mixed effects model with the 14 weeks and 12-months post-randomisation measures of the SMFQ with all the same independent variables and a three-way trial arm by time point by baseline subgroup variable interaction term. 

[bookmark: _Toc204967656][bookmark: _Toc212129768][bookmark: _Toc335384724]Exploratory analyses	
No other exploratory analyses are planned.

[bookmark: _Toc204967657][bookmark: _Toc212129769][bookmark: _Toc335384726]Interim analysis	
No formal interim analysis of the primary or secondary outcomes is planned for this study.

[bookmark: _Toc204967658][bookmark: _Toc212129770][bookmark: _Toc335384727]Software and data management	

Data management: 
· All data will be collected and held in accordance with GDPR. 
· Each young person, carer, and therapist will be assigned a unique identifier, which will be stored separately to all research data. 
· Data collection will be managed by the CAM:IDE Team (University of Cambridge) and stored on servers located at the University West Site Data Centre.  
· Identifiable data will be held in a REDCap server database, hosted on the ISO 27001 certified, NHS Toolkit compliant SafeHaven. 
· Access to data will be restricted to the ATTEND research team for the times they are working on the trial. 
· Levels of access will be set by assigning team members to defined User Roles within REDCap, to control both the blinding and restrict access to identifiable data. 
· Deidentified data sets will be provided to Study Statisticians by the CAM:IDE Data Managers as required. 
· Participants will be given the Privacy Notice when consenting to take part.
· A web-based randomisation system will be designed and maintained by the King’s College London Clinical Trials Unit (KCTU) for the duration of the project. Access will be restricted via usernames and passwords to appropriate research team members, and the system will be hosted on a dedicated server within KCL.
· Stata 19 or higher will be used for data description and the main inferential analysis. If required, we will consider the use of other suitable statistical packages such as R or Mplus.

[bookmark: _Toc204967659][bookmark: _Toc212129771]B)  SCHEDULE OF ASSESSMENTS AND MEASURES



	Outcome Measure
	 

	
	Construct

	Young People Completed

	Parent/Carer Completed

	Timepoint Data Collected

	
	
	
	
	T0: B/L 
	T1:3.5m F/U 
	T2:12m F/U 

	
	Eligibility

	
	PTSD screen
	CRIES-8 (Perrin et al., 2005) if exposure to a traumatic event more than one month ago.
	 
	At intake assessment

	
	Current low mood
	33 item MFQ (COSTELLO & ANGOLD, 1988; Daviss et al., 2006)
	
	At intake assessment

	
	Baseline 

	
	Current depression and anxiety severity
	RCADS 25 )(Ebesutani et al., 2012)
	 
	X
	
	

	
	Past trauma and adversity 
	YCAS )(Schlechter et al., 2021) 
	YCAS (Schlechter et al., 2021)
	X
	
	

	
	Respondent Background
	 
	Own and child’s Race/ethnicity, family, current living situationc
Child’s DOB, gender, current medication for anxiety or depression, past treatment for depression and anxietyc
Own occupation, personal history of depression, education background
	X
	
	

	
	Site option
	Face-to-face or remote
	
	X
	
	

	
	Primary outcome

	
	YP Depression
	SMFQ (Angold et al., 1995)  
	
	Repeated at 2 weekly intervals from randomisation until 12-month follow-up 

	
	
	
	
	X
	X
	X

	
	Secondary outcomes

	
	P/C Depression
	
	PHQ-8 )(Kroenke et al., 2009a)
	Repeated at 2 weekly intervals from randomisation until 12-month follow-up

	
	
	
	
	X
	X
	X

	
	YP Depression
	33 item MFQ (Costello & Angold, 1988; Daviss et al., 2006)​ 
	
	X
	X
	X

	
	Anxiety
	RCADS 25 (Ebesutani et al., 2012)
	GAD-7 (Spitzer et al., 2006)
	X
	X
	X

	
	Quality of Lifea 
	EQ-5D-5L (Devlin et al., 2018a)
	EQ-5D-5L (Devlin et al., 2018a)
	X
	X
	X

	
	Coping  
	1 bespoke question  
	1 bespoke question  
	X
	X
	X

	
	Parent – young people relationship qualityb 
	PARS (Burke et al., 2021)
	PARS )(Burke et al., 2021)
	X
	X
	X

	
	Health Economics Measures

	
	Services and personal costs  
	
	Child’s resource use bespoke questionnairec
	X
	X
	X

	
	Quality of Lifea 
	EQ-5D-5L (Devlin et al., 2018a)
	EQ-5D-5L(Devlin et al., 2018)
	X
	X
	X

	
	Mediators

	
	Decentring and wider mindfulness
	CHIME-A(Johnson et al., 2017)
	CHIME-S(Karl et al., 2024)
	X
	X
	X

	
	Self-Compassion  
	SCS-SF (Raes et al., 2011)
	SCS-SF (Raes et al., 2011)  
	X
	X
	X

	
	Emotion Regulation  
	ERQ (Gross & John, 2003)
	ERQ (Gross & John, 2003)
	X
	X
	X

	
	Rumination  
	Rumination sub-scale of CRSQ (Abela et al., 2002)
	Brooding and Reflection sub-scales of RSS      (Treynor et al., 2003)
	X
	X
	X

	
	Parent – young people relationship qualityb 
	PARS (Burke et al., 2021)
	PARS (Burke et al., 2021)
	X
	X
	X

	
	Experience of MAC
	Qualitative interviews with a sub-set of MAC participants  
	
	
	X

	
	Type and duration of mindfulness practice  
	Weekly records of mindfulness practice (MAC arm only)
	Weekly records of mindfulness practice (MAC arm only)
	
	
	

	
	
	Bespoke question about recent meditation practice
	Bespoke question about recent meditation practice
	X
	X
	X

	
	a Quality of life is both a secondary outcome and used in the health economic analysis. 
b PARS is both a secondary outcome and a mediator. 
c In situations where a parent/carer does not consent to their own involvement in the study, we would ask the young person to complete the information about their background, service and personal cost use.
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