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ABSTRACT
Background Preventing mental health problems 
in early adolescence is a priority. School- based 
mindfulness training (SBMT) is an approach with mixed 
evidence.
Objectives To explore for whom SBMT does/does not 
work and what influences outcomes.
Methods The My Resilience in Adolescence was 
a parallel- group, cluster randomised controlled trial 
(K=84 secondary schools; n=8376 students, age: 
11–13) recruiting schools that provided standard 
social–emotional learning. Schools were randomised 
1:1 to continue this provision (control/teaching as 
usual (TAU)), and/or to offer SBMT (’.b’ (intervention)). 
Risk of depression, social–emotional–behavioural 
functioning and well- being were measured at baseline, 
preintervention, post intervention and 1 year follow- up. 
Hypothesised moderators, implementation factors and 
mediators were analysed using mixed effects linear 
regressions, instrumental variable methods and path 
analysis.
Findings SBMT versus TAU resulted in worse scores on 
risk of depression and well- being in students at risk of 
mental health problems both at post intervention and 
1- year follow- up, but differences were small and not 
clinically relevant. Higher dose and reach were associated 
with worse social–emotional–behavioural functioning 
at postintervention. No implementation factors were 
associated with outcomes at 1- year follow- up. Pregains−
postgains in mindfulness skills and executive function 
predicted better outcomes at 1- year follow- up, but the 
SBMT was unsuccessful to teach these skills with clinical 
relevance.
SBMT as delivered in this trial is not indicated 
as a universal intervention. Moreover, it may be 
contraindicated for students with existing/emerging 
mental health symptoms.
Clinical implications Universal SBMT is not 
recommended in this format in early adolescence. Future 
research should explore social−emotional learning 
programmes adapted to the unique needs of young 
people.

BACKGROUND
Mental health problems commonly have their first 
onset in adolescence, which is a period of height-
ened vulnerability associated with reduced atten-
tional, emotional and behavioural regulation in 
the face of growing demands.1 2 There is a large 
body of work developing programmes for adoles-
cents to learn these self- regulation skills as a way 
to reduce risk of mental ill health and promote 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ There are systematic reviews and meta- analyses 
demonstrating the potential effectiveness of 
school- based mindfulness training (SBMT). 
However, the first arguably adequately 
powered trial found no main effects, inviting 
the questions: are there subgroups who do 
and do not benefit? how does implementation 
impact effects? and how might SBMT exert any 
effects?

WHAT THIS STUDY ADDS
 ⇒ This study includes consideration of 
theoretically driven potential moderators, 
implementation factors and mediators of 
a universal SBMT (the ‘.b’ programme). It 
suggests iatrogenic effects in those with mental 
health difficulties, and that while mindfulness 
and executive functioning skills are associated 
with resilience, this programme does not teach 
these skills.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE AND/OR POLICY

 ⇒ The use of this specific school- based 
mindfulness curriculum (.b), as a universal 
intervention for young people in early 
adolescence, is not indicated. Future research 
should explore whether different social−
emotional trainings might be appropriate to 
promote mental health, paying close attention 
to the unique needs of young people in terms of 
their age and mental health status.
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Supporting mental health 
research on campus

• Ideas
• People
• Resources

• Dialogue



Campus Mental Health Research

Melbourne Children’s Campus Mental Health
Strategy: Vision

All infants, children and young people and their
families will be able to access high quality,
equitable and consistent prevention, and mental
health care where and when they need it to
achieve sustained, optimised developmental,
health and wellbeing outcomes.



Research context

• Mindfulness practice
• Universal prevention
• Early adolescence
• Emergence of mood disturbance



Background studies

• My Resilience in Adolescence (MYRIAD) 
Trial
– Effectiveness and cost-effectiveness of SBMT

compared with teaching as usual (TAU)
• Kuyken et al (2022) 

http://dx.doi.org/10.1136/ebmental-2021-300396

http://dx.doi.org/10.1136/ebmental-2021-300396


MYRIAD trial

• Cluster randomized control trial
• Co-primary outcomes
– Depression risk (Center for Epidemiologic Studies for Depression 

Scale ; CES-D)
– Social-emotional wellbeing (Strengths & Difficulties; SDQ)
–Wellbeing (Warwick-Edinburgh Mental Well-being Scale; WEMWBS)



Myriad trial
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and allocated en bloc for each cohort.9 10 We avoided recruit-
ment bias by recruiting students (individual participant level, 
age: mean 12.2, range 10–14 years) before the schools were 
randomised.13

Interventions
The SBMT programme and TAU are described fully in the 
protocol and in the online supplemental materials9 (see online 
supplemental A). The intervention relates to the cluster level.

SBMT programme
Mindfulness is a natural and trainable capacity to bring aware-
ness to both inner (eg, thoughts, feelings, body sensations) and 

outer (eg, stressors, relationships) experiences with qualities of 
curiosity, kindness and responsiveness. The SBMT programme 
aims to teach mindfulness skills that support young people’s 
resilience, using a combination of psychoeducation, class 
discussion and brief mindfulness practices. It was adapted from 
mindfulness- based cognitive therapy to make it acceptable to 
young people across the full spectrum of functioning from 
mental health problems to flourishing. It is integrated into the 
school curriculum and taught by school teachers. The SBMT 
involves 10 manualised, structured lessons (typically 30–50 min 
each), normally delivered over one school term (either in the 
first or second year of secondary school). The intention is to 
introduce young people to a range of skills (eg, attentional 

Figure 1 Consort flow diagram for trial. ‘Missing’ is the number of schools (N)/students (N) that did not provide data on any of the three primary 
outcomes at the subsequent time point. Students could be temporarily lost to follow- up if not in school for a given time point. For the teaching- as- 
usual (TAU) school that dropped out soon after randomisation, no pupils were included in the trial and so no data were provided.
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MYRIAD: 
Primary outcome Results
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home. A mindfulness intervention in this age group might better 
target points of clear need (eg, exam stress, sleep, hygiene), 
explicitly address motivation to practice these skills and use 
modalities that are more accessible (eg, online). Moreover, the 
differences suggesting worse outcomes for SBMT versus TAU 
in terms of hyperactivity/inattention and emotional problems 
could be attributable to several factors. It may be that a universal 
intervention like SBMT has different effects on different 

subgroups, with some benefiting and others worsening.4 Mind-
fulness training involves asking people to become more aware of 
thoughts and feelings, including unpleasant ones. It is possible 
in this setting, with this curriculum and these teachers, this can 
exacerbate difficulties, at least for some students. It is possible 
that other SEL curricula might be even more effective than the 
curriculum we used or that the curriculum we used needs to be 
enhanced, especially with respect to acceptability, engagement 

Table 3 Main comparisons of student outcomes at 1 year follow- up

Outcome

Intervention arm (I) Control arm (C) Unadjusted
Adjusted mean difference (I- C)/OR 
(I/C)*

ICC†N
Mean (SD)/N 
(%) N Mean (SD)/N (%)

Mean diff. (I- C)/OR 
(I/C)* Estimate 95% CI P value

Co- primary outcomes           
Depression (CES- D) 3672 17.1 (11.9) 3566 16.6 (11.9) 0.4 0.1 −0.6 to 0.7 0.86 0.018
Social- emotional and behavioural functioning (SDQ)—self report           
  Total difficulties 3664 13.2 (6.8) 3561 12.9 (6.8) 0.2 0.2 −0.2 to 0.5 0.33 0.019
Well- being (WEMWBS) 3678 47.6 (9.8) 3566 47.6 (9.8) 0.1 0.2 −0.3 to 0.7 0.50 0.014
Secondary outcomes               
Social- emotional and behavioural functioning (SDQ)—self report           
  Emotional symptoms 3664 4.0 (2.7) 3562 3.8 (2.7) 0.1 0.1 −0.1 to 0.2 0.25 0.019
  Conduct problems 3664 2.4 (2.0) 3562 2.5 (2.0) −0.04 −0.1 −0.2 to 0.1 0.30 0.014
  Hyperactivity/inattention 3664 4.6 (2.6) 3562 4.5 (2.5) 0.2 0.2 0.04 to 0.3 0.01 0.015
  Peer relationship problems 3664 2.2 (1.9) 3561 2.2 (1.9) −0.01 −0.01 −0.1 to 0.1 0.78 0.016
  Prosocial behaviour 3664 7.4 (2.0) 3562 7.4 (2.0) 0.03 −0.01 −0.1 to 0.1 0.81 0.025
Executive processing (BRIEF- 2)—
self- report

3288 84.3 (22.7) 3329 83.6 (22.4) 0.5 0.2 −1.4 to 1.7 0.84 0.019

Executive processing (BRIEF- 2)—
teacher report

2489 77.8 (22.8) 1990 78.7 (24.3) −0.3 0.02 −2.8 to 2.9 0.99 0.063

Drug use—self- report 3401 587 (17.3) 3429 635 (18.5) 0.9 0.9 0.8 to 1.1 0.38 0.016
Alcohol use—self- report 3436 1703 (49.6) 3451 1729 (50.1) 1.0 1.0 0.8 to 1.3 0.77 0.078
Anxiety (RCADS)—self- report               
  Total score 3504 30.0 (21.5) 3483 28.8 (21.6) 1.0 0.4 −1.0 to 1.9 0.56 0.026
  Social phobia 3510 10.6 (6.9) 3488 10.3 (6.8) 0.2 −0.01 −0.4 to 0.4 0.96 0.033
  Panic disorder 3504 6.2 (6.1) 3485 5.8 (6.1) 0.4 0.2 −0.2 to 0.6 0.30 0.022
  Separation anxiety 3508 3.2 (3.5) 3488 3.1 (3.6) 0.2 0.1 −0.1 to 0.3 0.45 0.016
  Generalised anxiety 3512 5.9 (4.4) 3490 5.7 (4.4) 0.1 0.03 −0.3 to 0.3 0.86 0.025
  Obsessive- compulsive 3512 4.1 (3.7) 3489 3.9 (3.8) 0.2 0.1 −0.1 to 0.4 0.39 0.017
Social- emotional and behavioural functioning (SDQ)—teacher- report           
  Total difficulties 2496 5.3 (5.7) 1981 5.1 (5.8) 0.5 0.6 −0.2 to 1.3 0.14 0.065
  Emotional symptoms 2496 1.1 (1.9) 1981 1.0 (1.8) 0.3 0.3 0.1 to 0.5 0.01 0.053
  Conduct problems 2496 0.7 (1.5) 1981 0.8 (1.5) 0.05 0.1 −0.1 to 0.2 0.48 0.035
  Hyperactivity/inattention 2496 2.2 (2.6) 1981 2.2 (2.6) 0.1 0.1 −0.2 to 0.4 0.59 0.049
  Peer relationship problems 2496 1.2 (1.7) 1981 1.2 (1.7) 0.1 0.1 −0.1 to 0.3 0.31 0.046
  Prosocial behaviour 2496 7.6 (2.5) 1981 7.5 (2.6) 0.1 0.1 −0.3 to 0.4 0.76 0.086
Self- harm—self- report 3364 389 (11.6) 3234 385 (11.9) 1.0 0.9 0.8 to 1.1 0.53 0.012
Suicide ideation—self- report 3224 779 (24.2) 3098 709 (22.9) 1.1 1.1 0.9 to 1.2 0.45 0.013
Mindfulness skills (CAMM)—self- 
report

3625 26.4 (8.5) 3546 26.7 (8.7) −0.3 −0.1 −0.6 to 0.5 0.78 0.019

School ecology/climate (SCCS)             
  School leadership and student 

involvement
3587 3.1 (0.9) 3530 3.1 (0.9) −0.01 −0.01 −0.1 to 0.1 0.85 0.072

  Respectful climate 3582 3.2 (0.8) 3527 3.2 (0.8) −0.01 −0.01 −0.1 to 0.1 0.89 0.038
  Peer climate 3581 3.0 (0.7) 3523 3.0 (0.7) −0.004 −0.01 −0.1 to 0.1 0.74 0.060
  Caring adults 3576 3.1 (0.9) 3518 3.2 (0.9) −0.04 −0.03 −0.1 to 0.04 0.48 0.031

*Mean difference reported for quantitative outcomes and OR reported for binary outcomes.
†Intracluster (intraschool) correlation coefficients (ICCs) from crude (unadjusted) analyses.
BRIEF- 2, Behaviour Rating Inventory of Executive Function, Second Edition; CAMM, Child and Adolescent Mindfulness Measure; CES- D, Center for Epidemiologic Studies for 
Depression Scale; RCADS, Revised Child Anxiety and Depression Scale; SCCS, School Climate and Connectedness Survey; SDQ, Strengths and Difficulties Questionnaire; WEMWBS, 
Warwick- Edinburgh Mental Well- Being Scale.
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home. A mindfulness intervention in this age group might better 
target points of clear need (eg, exam stress, sleep, hygiene), 
explicitly address motivation to practice these skills and use 
modalities that are more accessible (eg, online). Moreover, the 
differences suggesting worse outcomes for SBMT versus TAU 
in terms of hyperactivity/inattention and emotional problems 
could be attributable to several factors. It may be that a universal 
intervention like SBMT has different effects on different 

subgroups, with some benefiting and others worsening.4 Mind-
fulness training involves asking people to become more aware of 
thoughts and feelings, including unpleasant ones. It is possible 
in this setting, with this curriculum and these teachers, this can 
exacerbate difficulties, at least for some students. It is possible 
that other SEL curricula might be even more effective than the 
curriculum we used or that the curriculum we used needs to be 
enhanced, especially with respect to acceptability, engagement 

Table 3 Main comparisons of student outcomes at 1 year follow- up

Outcome

Intervention arm (I) Control arm (C) Unadjusted
Adjusted mean difference (I- C)/OR 
(I/C)*

ICC†N
Mean (SD)/N 
(%) N Mean (SD)/N (%)

Mean diff. (I- C)/OR 
(I/C)* Estimate 95% CI P value

Co- primary outcomes           
Depression (CES- D) 3672 17.1 (11.9) 3566 16.6 (11.9) 0.4 0.1 −0.6 to 0.7 0.86 0.018
Social- emotional and behavioural functioning (SDQ)—self report           
  Total difficulties 3664 13.2 (6.8) 3561 12.9 (6.8) 0.2 0.2 −0.2 to 0.5 0.33 0.019
Well- being (WEMWBS) 3678 47.6 (9.8) 3566 47.6 (9.8) 0.1 0.2 −0.3 to 0.7 0.50 0.014
Secondary outcomes               
Social- emotional and behavioural functioning (SDQ)—self report           
  Emotional symptoms 3664 4.0 (2.7) 3562 3.8 (2.7) 0.1 0.1 −0.1 to 0.2 0.25 0.019
  Conduct problems 3664 2.4 (2.0) 3562 2.5 (2.0) −0.04 −0.1 −0.2 to 0.1 0.30 0.014
  Hyperactivity/inattention 3664 4.6 (2.6) 3562 4.5 (2.5) 0.2 0.2 0.04 to 0.3 0.01 0.015
  Peer relationship problems 3664 2.2 (1.9) 3561 2.2 (1.9) −0.01 −0.01 −0.1 to 0.1 0.78 0.016
  Prosocial behaviour 3664 7.4 (2.0) 3562 7.4 (2.0) 0.03 −0.01 −0.1 to 0.1 0.81 0.025
Executive processing (BRIEF- 2)—
self- report

3288 84.3 (22.7) 3329 83.6 (22.4) 0.5 0.2 −1.4 to 1.7 0.84 0.019

Executive processing (BRIEF- 2)—
teacher report

2489 77.8 (22.8) 1990 78.7 (24.3) −0.3 0.02 −2.8 to 2.9 0.99 0.063

Drug use—self- report 3401 587 (17.3) 3429 635 (18.5) 0.9 0.9 0.8 to 1.1 0.38 0.016
Alcohol use—self- report 3436 1703 (49.6) 3451 1729 (50.1) 1.0 1.0 0.8 to 1.3 0.77 0.078
Anxiety (RCADS)—self- report               
  Total score 3504 30.0 (21.5) 3483 28.8 (21.6) 1.0 0.4 −1.0 to 1.9 0.56 0.026
  Social phobia 3510 10.6 (6.9) 3488 10.3 (6.8) 0.2 −0.01 −0.4 to 0.4 0.96 0.033
  Panic disorder 3504 6.2 (6.1) 3485 5.8 (6.1) 0.4 0.2 −0.2 to 0.6 0.30 0.022
  Separation anxiety 3508 3.2 (3.5) 3488 3.1 (3.6) 0.2 0.1 −0.1 to 0.3 0.45 0.016
  Generalised anxiety 3512 5.9 (4.4) 3490 5.7 (4.4) 0.1 0.03 −0.3 to 0.3 0.86 0.025
  Obsessive- compulsive 3512 4.1 (3.7) 3489 3.9 (3.8) 0.2 0.1 −0.1 to 0.4 0.39 0.017
Social- emotional and behavioural functioning (SDQ)—teacher- report           
  Total difficulties 2496 5.3 (5.7) 1981 5.1 (5.8) 0.5 0.6 −0.2 to 1.3 0.14 0.065
  Emotional symptoms 2496 1.1 (1.9) 1981 1.0 (1.8) 0.3 0.3 0.1 to 0.5 0.01 0.053
  Conduct problems 2496 0.7 (1.5) 1981 0.8 (1.5) 0.05 0.1 −0.1 to 0.2 0.48 0.035
  Hyperactivity/inattention 2496 2.2 (2.6) 1981 2.2 (2.6) 0.1 0.1 −0.2 to 0.4 0.59 0.049
  Peer relationship problems 2496 1.2 (1.7) 1981 1.2 (1.7) 0.1 0.1 −0.1 to 0.3 0.31 0.046
  Prosocial behaviour 2496 7.6 (2.5) 1981 7.5 (2.6) 0.1 0.1 −0.3 to 0.4 0.76 0.086
Self- harm—self- report 3364 389 (11.6) 3234 385 (11.9) 1.0 0.9 0.8 to 1.1 0.53 0.012
Suicide ideation—self- report 3224 779 (24.2) 3098 709 (22.9) 1.1 1.1 0.9 to 1.2 0.45 0.013
Mindfulness skills (CAMM)—self- 
report

3625 26.4 (8.5) 3546 26.7 (8.7) −0.3 −0.1 −0.6 to 0.5 0.78 0.019

School ecology/climate (SCCS)             
  School leadership and student 

involvement
3587 3.1 (0.9) 3530 3.1 (0.9) −0.01 −0.01 −0.1 to 0.1 0.85 0.072

  Respectful climate 3582 3.2 (0.8) 3527 3.2 (0.8) −0.01 −0.01 −0.1 to 0.1 0.89 0.038
  Peer climate 3581 3.0 (0.7) 3523 3.0 (0.7) −0.004 −0.01 −0.1 to 0.1 0.74 0.060
  Caring adults 3576 3.1 (0.9) 3518 3.2 (0.9) −0.04 −0.03 −0.1 to 0.04 0.48 0.031

*Mean difference reported for quantitative outcomes and OR reported for binary outcomes.
†Intracluster (intraschool) correlation coefficients (ICCs) from crude (unadjusted) analyses.
BRIEF- 2, Behaviour Rating Inventory of Executive Function, Second Edition; CAMM, Child and Adolescent Mindfulness Measure; CES- D, Center for Epidemiologic Studies for 
Depression Scale; RCADS, Revised Child Anxiety and Depression Scale; SCCS, School Climate and Connectedness Survey; SDQ, Strengths and Difficulties Questionnaire; WEMWBS, 
Warwick- Edinburgh Mental Well- Being Scale.
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home. A mindfulness intervention in this age group might better 
target points of clear need (eg, exam stress, sleep, hygiene), 
explicitly address motivation to practice these skills and use 
modalities that are more accessible (eg, online). Moreover, the 
differences suggesting worse outcomes for SBMT versus TAU 
in terms of hyperactivity/inattention and emotional problems 
could be attributable to several factors. It may be that a universal 
intervention like SBMT has different effects on different 

subgroups, with some benefiting and others worsening.4 Mind-
fulness training involves asking people to become more aware of 
thoughts and feelings, including unpleasant ones. It is possible 
in this setting, with this curriculum and these teachers, this can 
exacerbate difficulties, at least for some students. It is possible 
that other SEL curricula might be even more effective than the 
curriculum we used or that the curriculum we used needs to be 
enhanced, especially with respect to acceptability, engagement 

Table 3 Main comparisons of student outcomes at 1 year follow- up

Outcome

Intervention arm (I) Control arm (C) Unadjusted
Adjusted mean difference (I- C)/OR 
(I/C)*

ICC†N
Mean (SD)/N 
(%) N Mean (SD)/N (%)

Mean diff. (I- C)/OR 
(I/C)* Estimate 95% CI P value

Co- primary outcomes           
Depression (CES- D) 3672 17.1 (11.9) 3566 16.6 (11.9) 0.4 0.1 −0.6 to 0.7 0.86 0.018
Social- emotional and behavioural functioning (SDQ)—self report           
  Total difficulties 3664 13.2 (6.8) 3561 12.9 (6.8) 0.2 0.2 −0.2 to 0.5 0.33 0.019
Well- being (WEMWBS) 3678 47.6 (9.8) 3566 47.6 (9.8) 0.1 0.2 −0.3 to 0.7 0.50 0.014
Secondary outcomes               
Social- emotional and behavioural functioning (SDQ)—self report           
  Emotional symptoms 3664 4.0 (2.7) 3562 3.8 (2.7) 0.1 0.1 −0.1 to 0.2 0.25 0.019
  Conduct problems 3664 2.4 (2.0) 3562 2.5 (2.0) −0.04 −0.1 −0.2 to 0.1 0.30 0.014
  Hyperactivity/inattention 3664 4.6 (2.6) 3562 4.5 (2.5) 0.2 0.2 0.04 to 0.3 0.01 0.015
  Peer relationship problems 3664 2.2 (1.9) 3561 2.2 (1.9) −0.01 −0.01 −0.1 to 0.1 0.78 0.016
  Prosocial behaviour 3664 7.4 (2.0) 3562 7.4 (2.0) 0.03 −0.01 −0.1 to 0.1 0.81 0.025
Executive processing (BRIEF- 2)—
self- report

3288 84.3 (22.7) 3329 83.6 (22.4) 0.5 0.2 −1.4 to 1.7 0.84 0.019

Executive processing (BRIEF- 2)—
teacher report

2489 77.8 (22.8) 1990 78.7 (24.3) −0.3 0.02 −2.8 to 2.9 0.99 0.063

Drug use—self- report 3401 587 (17.3) 3429 635 (18.5) 0.9 0.9 0.8 to 1.1 0.38 0.016
Alcohol use—self- report 3436 1703 (49.6) 3451 1729 (50.1) 1.0 1.0 0.8 to 1.3 0.77 0.078
Anxiety (RCADS)—self- report               
  Total score 3504 30.0 (21.5) 3483 28.8 (21.6) 1.0 0.4 −1.0 to 1.9 0.56 0.026
  Social phobia 3510 10.6 (6.9) 3488 10.3 (6.8) 0.2 −0.01 −0.4 to 0.4 0.96 0.033
  Panic disorder 3504 6.2 (6.1) 3485 5.8 (6.1) 0.4 0.2 −0.2 to 0.6 0.30 0.022
  Separation anxiety 3508 3.2 (3.5) 3488 3.1 (3.6) 0.2 0.1 −0.1 to 0.3 0.45 0.016
  Generalised anxiety 3512 5.9 (4.4) 3490 5.7 (4.4) 0.1 0.03 −0.3 to 0.3 0.86 0.025
  Obsessive- compulsive 3512 4.1 (3.7) 3489 3.9 (3.8) 0.2 0.1 −0.1 to 0.4 0.39 0.017
Social- emotional and behavioural functioning (SDQ)—teacher- report           
  Total difficulties 2496 5.3 (5.7) 1981 5.1 (5.8) 0.5 0.6 −0.2 to 1.3 0.14 0.065
  Emotional symptoms 2496 1.1 (1.9) 1981 1.0 (1.8) 0.3 0.3 0.1 to 0.5 0.01 0.053
  Conduct problems 2496 0.7 (1.5) 1981 0.8 (1.5) 0.05 0.1 −0.1 to 0.2 0.48 0.035
  Hyperactivity/inattention 2496 2.2 (2.6) 1981 2.2 (2.6) 0.1 0.1 −0.2 to 0.4 0.59 0.049
  Peer relationship problems 2496 1.2 (1.7) 1981 1.2 (1.7) 0.1 0.1 −0.1 to 0.3 0.31 0.046
  Prosocial behaviour 2496 7.6 (2.5) 1981 7.5 (2.6) 0.1 0.1 −0.3 to 0.4 0.76 0.086
Self- harm—self- report 3364 389 (11.6) 3234 385 (11.9) 1.0 0.9 0.8 to 1.1 0.53 0.012
Suicide ideation—self- report 3224 779 (24.2) 3098 709 (22.9) 1.1 1.1 0.9 to 1.2 0.45 0.013
Mindfulness skills (CAMM)—self- 
report

3625 26.4 (8.5) 3546 26.7 (8.7) −0.3 −0.1 −0.6 to 0.5 0.78 0.019

School ecology/climate (SCCS)             
  School leadership and student 

involvement
3587 3.1 (0.9) 3530 3.1 (0.9) −0.01 −0.01 −0.1 to 0.1 0.85 0.072

  Respectful climate 3582 3.2 (0.8) 3527 3.2 (0.8) −0.01 −0.01 −0.1 to 0.1 0.89 0.038
  Peer climate 3581 3.0 (0.7) 3523 3.0 (0.7) −0.004 −0.01 −0.1 to 0.1 0.74 0.060
  Caring adults 3576 3.1 (0.9) 3518 3.2 (0.9) −0.04 −0.03 −0.1 to 0.04 0.48 0.031

*Mean difference reported for quantitative outcomes and OR reported for binary outcomes.
†Intracluster (intraschool) correlation coefficients (ICCs) from crude (unadjusted) analyses.
BRIEF- 2, Behaviour Rating Inventory of Executive Function, Second Edition; CAMM, Child and Adolescent Mindfulness Measure; CES- D, Center for Epidemiologic Studies for 
Depression Scale; RCADS, Revised Child Anxiety and Depression Scale; SCCS, School Climate and Connectedness Survey; SDQ, Strengths and Difficulties Questionnaire; WEMWBS, 
Warwick- Edinburgh Mental Well- Being Scale.
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MYRIAD: effects on teachers

• Teacher outcomes
• burnout (Maslach Burnout Inventory- Educator Survey, MBI-ES) 
• self-efficacy (Teacher’s Self-Efficacy Scale) 
• mindfulness (Five Facet Mindfulness Questionnaire-Short Form)
• mindfulness in teaching (Mindfulness in Teaching Scale)
• stress (Perceived Stress Scale, PSS)
• depression (Patient Health Questionnaire)
• anxiety (Generalised Anxiety Disorder) 

Kuyken W, et al. Evid Based Ment Health 2022;0:1–10. doi:10.1136/ebmental-2022-300424



What the Journal Club paper adds

• Does SBMT work for some groups?
• Do implementation factors influence 

effectiveness of SBMT?
• Do some skills/abilities influence how

SBMT works?
Montero-Marin J, et al. Evid Based Ment Health 2022;0:1–8. doi:10.1136/ebmental-2022-300439 



Effects of 
implementation 
factors
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Supplementary Table S15: Instrumental Variable Analysis of outcomes at post-

intervention, with trial arm as an instrument for the implementation variables 

Implementation/Outcome variables N (K)  coefficient 95% CI p 

     

CESD     

Dose 5,797 (65)  0.07 -0.01 to 0.15 0.071 

Fidelity 5,968 (66)  0.003 -0.01 to 0.01 0.418 

Reach 5,960 (65)  0.02 -0.01 to 0.04 0.151 

Quality 6,440 (73)  0.11 -0.05 to 0.27 0.176 

Practice (post-intervention) 6,424 (73)  0.45 -0.11 to 1.00 0.114 

Practice (1-year follow-up) 6,192 (73)  0.46 -0.29 to 1.20 0.232 

     

SDQ     

Dose 5,701 (65)  0.05 0.002 to 0.09 0.042 

Fidelity 5,863 (66)  0.003 -0.002 to 0.01 0.212 

Reach 5,858 (65)  0.01 0.0003 to 0.03 0.045 

Quality 6,334 (73)  0.07 -0.03 to 0.16 0.160 

Practice (post-intervention) 6,335 (73)  0.26 -0.04 to 0.57 0.092 

Practice (1-year follow-up) 6,098 (73)  0.25 -0.18 to 0.67 0.256 

     

WEMWBS     

Dose 5,770 (65) -0.06 -0.13 to -0.002 0.043 

Fidelity 5,940 (66) -0.01 -0.01 to 0.001 0.124 

Reach 5,934 (65) -0.02 -0.04 to 0.001 0.057 

Quality 6,415 (73) -0.11 -0.25 to 0.03 0.107 

Practice (post-intervention) 6,390 (73) -0.36 -0.82 to 0.09 0.115 

Practice (1-year follow-up) 6,168 (73) -0.44 -1.08 to 0.20 0.176 

     

N = number of students in analysis. K = number of clusters (schools) in analysis. CES-D is the “Center for 
Epidemiologic Studies for Depression Scale”. SDQ is the “Strengths and Difficulties Questionnaire” 
(specifically, the Total Difficulties - self report scale was used). WEMWBS is the “Warwick-Edinburgh Mental 

Well-Being Scale”. Dose is the number of SBMT sessions that students received. Quality is the teacher 

competency delivering the SBMT independently evaluated by using the Mindfulness-based Interventions 

Teaching Assessment Criteria (MBI-TAC). Fidelity is the independently rated percentage of the total original 

SBMT content delivered by the teacher. Reach is the percentage of school study students receiving ≥ 67% of 
SBMT sessions. Practice is the amount of home-based student mindfulness practice during/after the intervention. 

95% CI: 95% confidence interval. Coefficient: regression coefficient (slope) of the instrumental variable analysis 

with cluster-robust maximum likelihood estimation, including schools (clusters) as random effects, and adjusted 

for the baseline levels of student mental health (i.e., risk for depression, social-emotional-behavioural 

functioning, well-being), cohort, school size, school sex, and country. p: p-value associated with the slope. 
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Mindfulness and executive functioning

• Gain in skills (change in scores) predicted 
better outcomes at 1 year follow up

• Not clinically meaningful change
• Important developmental consideration
– Interrelationship of cognition and emotional

processing skills?



Moderators: Post-intervention
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Supplementary Table S8: Subgroup analyses of risk for depression at post-intervention 

Potential modifiers Subgroup TAU 
mean (SD) 

N SBMT 
mean (SD) 

N g 
(95% CI) 

Adjusted mean difference  
(95% CI) 

p-value for 
interaction 

Student characteristics         
         
Age ‡ 11 years 15.04 (8.80) 1,601 15.61 (11.50) 1,575 0.06 (-0.01 to 0.13)  0.91 (0.07 to 1.76) 0.052 
 12 years 15.57 (11.63) 1,857 15.52 (12.12) 1,875 0.00 (-0.07 to 0.06)  0.10 (-0.60 to 0.79)  
 13 years 16.78 (11.89)   335 16.08 (9.27)   318 -0.07 (-0.22 to 0.09) -0.61 (-2.26 to 1.03)  
         
Gender male 13.45 (10.44) 1,747 13.40 (15.02) 1,564 -0.01 (-0.07 to 0.06)  0.09 (-0.62 to 0.80) 0.610 
 female 19.04 (16.43) 1,973  19.35 (21.29) 2,143 0.02 (-0.05 to 0.08)  0.36 (-0.57 to 1.29)  
         
Ethnicity white 16.58 (15.64) 2,719 16.85 (17.21) 2,892 0.02 (-0.04 to 0.07)    0.23 (-0.45 to 0.92) 0.982 

 other 16.01 (15.70) 986  16.59 (14.18) 805 0.04 (-0.06 to 0.13)   0.31 (-0.80 to 1.41)  
         
Risk for depression baseline ‡ low 13.46 (10.73) 2,612 13.42 (11.10) 2,546 -0.01 (-1.73 to 1.72)    0.01 (-0.57 to 0.58) 0.218 
 at risk 20.70 (11.19) 824 22.05 (13.79) 861 0.11 (0.01 to 0.20)    1.29 (0.04 to 2.55)  
 case 28.39 (18.78) 353 28.47 (12.69) 359 0.01 (-0.14 to 0.15)     0.62 (-1.26 to 2.49)  

School broad context         
         
Urbanity  Urban 16.50 (14.72) 3,205 17.14 (17.46) 3,173 0.04 (-0.01 to 0.09)   0.46 (-0.21 to 1.13) 0.443 
 Rural 16.05 (19.88) 588 15.11 (13.66) 595 -0.06 (-0.17 to 0.06)  -0.47 (-2.19 to 1.24)  

School community         
         
Deprivation status ‡  <3% FSM 15.05 (13.85) 738 16.82 (13.11) 407 0.13 (0.01 to 0.25)    0.89 (-0.52 to 2.30) 0.133 

 3-22% FSM 16.81 (15.28) 2,596 17.10 (19.30) 2,877 0.02 (-0.04 to 0.07)    0.29 (-0.41 to 0.99)  
 >22% FSM 16.46 (21.42) 459 15.09 (11.44) 484 -0.08 (-0.21 to 0.05)   -0.70 (-2.01 to 0.61)  
School operational features         

         
SEL ethos ‡ low 16.72 (11.82) 661 17.02 (19.39) 300 0.02 (-0.12 to 0.16)   -0.07 (-1.83 to 1.69) 0.477 
 medium 16.54 (16.17) 2,264 16.78 (17.14) 2,699 0.01 (-0.04 to 0.07)    0.25 (-0.53 to 1.03)  
 high 15.92 (18.26) 868 16.80 (23.01) 769 0.04 (-0.05 to 0.14)    0.86 (-0.54 to 2.26)  

Mixed-effects linear regressions with cluster-robust maximum likelihood estimation, including schools (clusters) as random effects and adjusted for the cohort, country, school size, 

school sex, and the outcome at baseline. 95% CI: 95% confidence interval. p: p-value associated with the interaction term. SEL:  socio-emotional learning. FMS: free school meals. 

Number of clusters (schools) = 84. The non-binary gender students were not included in the analysis of gender as a potential moderator due to the very small numbers. ‡ These variables 

were included in the models in a continuous way (they are categorised for descriptive purposes only to aid interpretation), and p-values are presented accordingly. g: Hedges’ g effect 

size calculated as the difference in raw means between trial arms divided by the pooled standard deviation. TAU: teaching as usual. SBMT: school-based mindfulness training. 
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At risk mental health and 
treatment response
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Supplementary Table S12:  Subgroup analyses of primary outcomes at post-intervention and 1-year follow-up by latent profile (high/low risk) moderator 

Timepoint/Outcome Latent profile TAU 
mean (SD) 

N SBMT 
mean (SD) 

N g 
(95% CI) 

Adjusted mean difference  
(95% CI) 

p-value for 
interaction 

1-year follow-up         
         
Risk for depression High risk  23.69 (12.49) 910 25.18 (12.03) 949 0.12 (0.03 to 0.21) 1.47 (0.37 to 2.57) 0.016 
 Low risk  14.23 (10.60) 2,656 14.27 (10.46) 2,723 0.00 (-0.05 to 0.06) -0.13 (-0.85 to 0.59)  
         
Social-emotional-behavioural High risk  17.30 (6.41) 909 18.03 (6.17) 947 0.12 (0.03 to 0.21) 0.57 (0.02 to 1.13) 0.209 
functioning  Low risk  11.42 (6.28) 2,652 11.54 (6.20) 2,717 0.01 (-0.03 to 0.07)  0.11 (-0.27 to 0.49)  
         
Well-being High risk  42.51 (9.38) 908 41.79 (9.21) 952 -0.08 (-0.17 to -0.01) -0.88 (-1.71 to -0.05) 0.050 
 Low risk  49.32 (9.36) 2,658 49.62 (9.18) 2,726  0.03 (-0.02 to 0.09) 0.35 (-0.29 to 0.99)  
         
Post-treatment         
         
Risk for depression High risk  24.19 (12.25) 1,000 25.52 (11.97) 975  0.11 (0.02 to 0.20) 1.40 (0.27 to 2.53) 0.023 
 Low risk  13.71 (10.09) 2,768 13.74 (10.04) 2,818  0.00 (-0.05 to 0.06) -0.02 (-0.61 to 0.58)  
         
Social-emotional-behavioural High risk  17.90 (6.32) 996 18.66 (6.16) 974  0.12 (0.03 to 0.21) 0.70 (0.17 to 1.23) 0.094 
functioning  Low risk  11.43 (6.21) 2,816 11.51 (6.06) 2,756  0.01 (-0.04 to 0.07)  0.10 (-0.30 to 0.49)  
         
Well-being High risk  42.38 (9.01) 1,003 41.43 (8.97) 976 -0.11 (-0.19 to -0.02) -1.10 (-1.98 to -0.22) 0.029 
 Low risk  50.02 (8.64) 2,821 50.08 (8.73) 2,772  0.01 (-0.05 to 0.06)  0.05 (-0.47 to 0.58)  

Auxiliary model where the latent profile variable is a moderator of a mixed (hierarchical) linear regression with cluster-robust maximum likelihood estimation, including schools (clusters) as 

random effects and adjusted for the cohort, country, school size, school sex, and the outcome at baseline. 95% CI: 95% confidence interval. p: p-value associated with the interaction term. g: 

Hedges’ g effect size calculated as the difference in means between trial arms divided by the pooled standard deviation. TAU: teaching as usual. SBMT: school-based mindfulness training.     
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Iatrogenic harm
• Universal prevention with school-based 

mindfulness not indicated
• Younger adolescents not equipped to adopt 

skills
• Poorer outcomes for those with elevated 

baseline mental health concerns supports 
targeted approach to at-risk populations



Strengths and discussion points

• Well powered study
• Very high utilisation of resources to fund RCT
• Co-design absent
• Would trauma-informed approaches avoid 

harm?
• What would you do differently
• How would you improve work in this area? 



Next month’s paper
• Please send ideas to Amanda 

amanda.wood@mcri.edu.au

• Please select open access articles where possible so 
that we can share the paper on Mental Health Centre 
and increase access to literature and share knowledge

• I’m happy to review and present or you can if you’d like 
to J

mailto:amanda.wood@mcri.edu.au

