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Objective: We explored what predicts secondary school students’ mindfulness practice and responsiveness to universal school-based mindfulness
training (SBMT), and how students experience SBMT.

Method: A mixed-methods design was used. Participants were 4,232 students (11-13 years of age), in 43 UK secondary schools, who received
universal SBMT (ie, “.b” program), within the MYRIAD trial (ISRCTN86619085). Following previous research, student, teacher, school, and
implementation factors were evaluated as potential predictors of students’ out-of-school mindfulness practice and responsiveness (ie, interest in and
attitudes toward SBMT), using mixed-effects linear regression. We explored pupils’ SBMT experiences using thematic content analysis of their answers
to 2 free-response questions, 1 question focused on positive experiences and 1 question on difficulties/challenges.

Results: Students reported practicing out-of-school mindfulness exercises on average once during the intervention (mean [SD] ¼ 1.16 [1.07]; range,
0-5). Students’ average ratings of responsiveness were intermediate (mean [SD] ¼ 4.72 [2.88]; range, 0-10). Girls reported more responsiveness. High
risk of mental health problems was associated with lower responsiveness. Asian ethnicity and higher school-level economic deprivation were related to
greater responsiveness. More SBMT sessions and better quality of delivery were associated with both greater mindfulness practice and responsiveness. In
terms of students’ experiences of SBMT, the most frequent themes (60% of the minimally elaborated responses) were an increased awareness of bodily
feelings/sensations and increased ability to regulate emotions.

Conclusion: Most students did not engage with mindfulness practice. Although responsiveness to the SMBT was intermediate on average, there was
substantial variation, with some youth rating it negatively and others rating it positively. Future SBMT developers should consider co-designing
curricula with students, carefully assessing the student characteristics, aspects of the school environment, and implementation factors associated with
mindfulness practice and responsiveness. SBMT teacher training is key, as more observed proficiency in SBMT teaching is associated with greater
student mindfulness practice and responsiveness to SBMT.
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f education is meant to prepare students for adult
life, it must include social�emotional learning
(SEL) in addition to academic attainment.1 SEL
school programs aim to help students manage their
emotional states, reach goals with empathy, maintain posi-
tive relationships, and make responsible decisions. Well-
designed and implemented SEL programs have been
found to improve students’ skills, attitudes, and social
behavior.2 One approach to SEL that has shown promise is
school-based mindfulness training (SBMT).3 Mindfulness
he American Academy of Child & Adolescent Psychiatry
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training (MT) is an accessible and acceptable approach for
adults with evidence for mental health promotion and
positive effects on psychological distress, anxiety, depres-
sion, and well-being.4 MT involves teaching foundational
skills, for example, emotional�behavioral self-regulation,
which can enhance resilience and promote well-being in
the face of stressors.

Because young people spend most of their time in
schools, universal SBMT is a viable intervention to reach a
broad range of students.5 However, implementing MT in
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schools requires careful consideration of the developmental
stage of young people.6 A recent meta-analysis suggests that
SBMT shows promise, but the evidence is inconclusive and
calls for high-quality trials.7 In an adequately powered
cluster randomized controlled trial (c-RCT) of universal
SBMT vs SEL as usual (“My Resilience in Adolescence,” the
MYRIAD trial), SBMT was found to support short-term
changes in teacher burnout and school climate,8 with no
evidence of effects on students’ mental health.9 In addition,
this study raised the possibility that universal SBMT might
be contraindicated for early adolescents and those at higher
risk for mental health problems.10

Universal SBMT programs are likely to be effective only
when students practice mindfulness skills and engage with
the intervention.11,12 The degree to which a program stim-
ulates the interest of participants, including their views
regarding its perceived benefits, usefulness, enjoyability, and
applicability to problems in daily life, is called “responsive-
ness,” and it is an important aspect of the implementation
process.13,14 Alternative terms, previously used to refer to
responsiveness, include “acceptability,” “receptiveness,”
“satisfaction,” etc.4 A recent scoping review summarized the
existing quantitative research on students’ experiences with
SBMT and found that students reported low mindfulness
practice outside of lessons and intermediate levels of
responsiveness.14 There are studies in which students engage
well with MT and respond more positively, but these tend to
be with older students (eg, undergraduate) who have chosen
to do the training.15 There were similarly mixed findings for
the association between mindfulness practice and outcomes,
and potential associations between responsiveness and out-
comes.14 The authors highlighted the preliminary nature of
the research on SBMT’s effectiveness, the processes through
which SBMT might exert effects, and the potential influence
of individual, teacher, school, and implementation factors on
students’ mindfulness practice and responsiveness. Qualita-
tive studies of students’ experiences with SBMT provide a
mixed picture; some students have been enthusiastic, others
negative, and others have expressed reservations about aspects
of the curricula.16,17 Qualitative research has also highlighted
the importance of high-quality teacher training to ensure that
SBMT is delivered with fidelity,18 and the importance of a
supportive school environment to ensure adequate
implementation.19

Our study uses data from the largest trial of universal
SBMT to date.9 It explores how secondary school students
(11-13 years of age) engage with and respond to SBMT to
better understand why the trial was not effective overall, and
to generate hypotheses for future research. Hence, we
sought to answer these questions: Do students in their first
years of secondary school practice mindfulness exercises
2 www.jaacap.org
outside of lessons, when receiving SBMT? How do students
respond to SBMT? Which student, teacher, school, and
implementation factors are associated with students’
mindfulness practice and responsiveness? How do students
experience SBMT?
METHOD
This study is 1 of a series of studies exploring the effec-
tiveness, cost-effectiveness, mechanisms, scalability, and
implementation of SBMT. We used data from the
MYRIAD trial, a c-RCT comparing SBMT with SEL as
usual on students’ mental health (ISRCTN86619085; 03/
06/2016). A mixed-methods approach was taken to help us
make sense of the findings.20 We attended to both re-
searchers’ framework and students’ reflections21 in elabo-
rating, illustrating, and clarifying the results.22 The study
was conducted and reported following mixed research
recommendations.23

Participants
We randomized 85 UK secondary schools (in England,
Wales, Scotland, and Northern Ireland) to receive either
SBMT (intervention) or to continue with existing SEL
provision (control). Schools were eligible if they had an
appointed permanent headteacher, had not been judged
inadequate in their most recent official inspection, and had
a strategy or structure in place for delivery of SEL curricula.
Here, we report quantitative (experimental) and qualitative
(phenomenological) data using those schools that were
randomized to the SBMT trial arm (4,232 students in 43
schools [clusters]). Quantitative and qualitative phases
occurred concurrently, drawing on the same sample that
was representative of UK secondary schools and students,24

allowing both statistical generalization9 and an opportunity
to explore and/or document diversity.25,26 At baseline, the
mean (SD) age of students was 12.20 (0.60) years. Of the
participants, 2,350 (56.5%) identified as female, and 3,237
(78.1%) identified as of White ethnicity.

Procedure
Recruitment was carried out in 2 cohorts (cohort 1 [n¼ 551]:
academic year 2016-2017; cohort 2 [n ¼ 3,681]: 2017-
2018). It involved consenting schools and teachers,
providing parents with the opportunity to opt their children
out (by returning a form to the teacher stating that they did
not wish their child to participate), and assenting the
young people. Students completed measures at baseline
(0 months), pre-intervention (12 months), post-intervention
(18 months), and 1-year follow-up (24 months). Lessons
were delivered by schoolteachers as part of normal classroom
Journal of the American Academy of Child & Adolescent Psychiatry
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teaching in addition to or in place of SEL (see Supplement 1,
available online) over 1 school term in the second or third year
of secondary school.

Teachers received personal MT over 8 weeks (ie,
mindfulness-based cognitive therapy for life27), followed by
a 4-day training course in how to deliver SBMT to stu-
dents.28 The SBMT curriculum comprised a 10-session
program, with sessions lasting 30 to 50 minutes each
(“.b”; mindfulness in schools project29), that teaches
mindfulness skills through a combination of psycho-
education, class discussion, and mindfulness practices. The
program suggests out-of-school mindfulness practices at the
end of each session, which are reviewed at the start of the
next session. The SBMT, flow, and timeline can be found
in Montero-Marin et al.30 The study design and procedures
are presented in the trial protocol and update.5,10

The study was approved by the University of Oxford
medical sciences division ethics committee (R45358/
RE001; 23/05/2016), and was overseen by a data moni-
toring and ethics committee and the MYRIAD trial steering
committee.

Measures
Responses to closed- and open-ended questions were
collected both online and in paper-and-pencil format. Full
details of the measures are shown in Supplement 2, available
online.

We assessed the frequency of students’ out-of-school
mindfulness practice at post-intervention using a 6-item
measure (eg, “During the course you were taught a range
of mindfulness practices. How often did you practice being
mindful?”). Questions were answered on a 6-point Likert
scale (from 0 ¼ never to 5 ¼ every day). Responses were
summed and divided by the number of items (range, 0-5).
Student responsiveness to SBMT was evaluated at post-
intervention using a 5-item measure that was adapted
from a previous study.31 Questions (eg, “How much does
what’s being taught in these lessons make sense to you in
helping you to deal with issues young people face?”) were
answered on an 11-point Likert scale (from 0 ¼ not at all to
10 ¼ a great deal). Responses were summed and divided by
the number of items (range, 0-10).

Consistent with a conceptual model proposed in pre-
vious research,14,30 we assessed student, teacher, school, and
SBMT implementation factors that might predict students’
mindfulness practice and responsiveness. Student variables
included age, self-identified sex (male or female), ethnicity
(White, Arab, Asian, Black/African/Caribbean, mixed/
multiple ethnic groups, other ethnic groups), and risk for
mental health problems (at risk, not at risk), derived by a
latent profile analysis. Teacher variables included years of
Journal of the American Academy of Child & Adolescent Psychiatry
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teaching experience, self-identified sex (male or female),
ethnicity (White, other ethnic group), and burnout (Mas-
lach Burnout Inventory�Educators Survey [MBI-ES]32

(range, 0-132). School variables were obtained largely from
governmental online resources,24 and included urbanicity
(urban, rural), the proportion of students within the school
who were eligible for free school meals (ie, school-level
economic deprivation), student-to-teacher ratio, and
school SEL ethos (ie, the school values in relation to the way
staff and students relate,33 using a bespoke index that ranges
from 0 to 100). Implementation factors spanned pupil,
class, and schools, and comprised dose (number of sessions
students attended), fidelity (percentage of the SBMT cur-
riculum that was covered), quality of delivery (using the
mindfulness-based interventions teaching assessment criteria
[MBI-TAC-Teach],34 ranging from 1 ¼ incompetent to
6 ¼ advanced), reach (percentage of students receiving
>67% of the SBMT sessions out of the study’s year group
school population35), and SEL delivery (whether SBMT
replaced, was added, or was partially additive or partially
substitutive of an existing SEL curriculum).

We asked about pupils’ experiences with SBMT at post-
intervention using 2 open-ended questions focused on
positive experiences and on difficulties or challenges.

Data Analyses
Baseline student socio-demographic characteristics, student
mindfulness practice and responsiveness, and teacher,
school, and SBMT implementation factors were described
using the mean (SD), median (interquartile range [IQR]),
and frequency (percentage).

Mixed effects (multilevel) linear regressions were fitted
using Stata v17.0 to estimate pupil-level, class-level, and
school-level variance components for students’ mindfulness
practice and responsiveness to SBMT, respectively. We re-
ported the intra-cluster correlation coefficient (ICC) at the
class and school levels, calculated as the proportion of the
total variation in the outcomes that was attributable to those
levels. We fitted unconditional means multilevel models
with no fixed predictors to estimate the ICCs.

We explored whether student, teacher, school, and
implementation factors accounted for variation in students’
mindfulness practice and responsiveness to SBMT at post-
intervention. We examined the associations between each
factor and students’ mindfulness practice and responsive-
ness, respectively, in univariable models. We allowed for
correlations between observations nested within classes and
schools by fitting 3-level mixed-effects linear regression
models. Next, we estimated unique associations by fitting
multivariable mixed-effects models, 1 model for each
dependent variable (mindfulness practice, and student
www.jaacap.org 3
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responsiveness), entering only those factors that provided p
values <.1 in the univariable analyses. All models included
design variables, namely, cohort status (cohort 1, cohort 2),
UK country (England, Northern Ireland, Scotland, and
Wales), school size (�1,000 children, <1,000 children),
and school sex (mixed, female participants only), as
covariates.5

We quantified the effect size of the multivariable
models using R2 at the individual, class, and school levels.36

We used 2-sided tests with a .05 significance level using
complete case analyses and explored missing data. We
controlled for the false discovery rate in our final multi-
variable models.37

To explore pupils’ experiences of SBMT, we extracted
and merged the pupils’ answers to both open-ended ques-
tions. Two researchers independently performed thematic
content analyses on the first half of the data using the
constant comparative method,38 and developed a posteriori
an empirical initial list of codes. Discrepancies were resolved
through discussion, leading to an agreed-upon list of codes,
which was then applied to the second half of the data. This
second categorization was checked for discrepancies, which
were resolved by a third party. Similar codes were grouped
into underlying themes to represent a parsimonious solu-
tion. The final list of themes, using students wording where
appropriate, was used to categorize a randomly selected
10% of entries by 2 researchers independently, obtaining a
kappa value for concordance of 0.97 (95% CI ¼ 0.96,
0.98). Finally, 1 researcher categorized all of the entries
using the final list of themes. We present the themes, def-
initions, and verbatim examples, and have transformed
them into frequencies and percentages, displaying a graph-
ical representation of their endorsement (verification pro-
cedures are provided in Supplement 3, available online).
RESULTS
Baseline characteristics of participating students, teachers
with MT, schools, and a description of the implementation
factors are summarized in Table 1.

Students’ Mindfulness Practice and Responsiveness
to SBMT
Of the initial sample, a total of 3,613 students (85.4%)
answered all items referring to mindfulness practice. Stu-
dents with (vs without) mindfulness practice data identified
more often as female participants, of White ethnicity, and at
low risk for mental health problems (Table S1, available
online). Students reported practicing only once on average
(mean [SD] ¼ 1.16 [1.07]; median [IQR] ¼ 1.00 [0.17,
1.83]) (Table 2, Figure S1, available online). As we assessed
4 www.jaacap.org
multiple mindfulness exercises, the average student prac-
ticed once each, so the number of practices was more than
once in total. Around 40% to 50% of students did not
practice at all; 30% to 40% practiced each exercise from 1
time to 3 times, and 15% to 25% practiced each exercise at
least once a week. A small proportion of the total variation
in students’ mindfulness practice was at the class (ICC
[95% CI] ¼ 0.07 [0.04, 0.09]) and school (ICC [95%
CI] ¼ 0.01 [0.00, 0.03]) levels.

Of the initial sample, 3,595 students (85.0%) answered
all items referring to responsiveness. Students with (vs
without) responsiveness data identified more often as female
participants, of White ethnicity, and at low risk for mental
health problems (Table S1, available online). Responsive-
ness was in the middle of the scale (M [SD] ¼ 4.72 [2.88];
median [IQR] ¼ 4.80 [2.60, 7.00]) (Table 2, Figure S2,
available online). Around half of the students rated SBMT
as positive (5-6 or above), and half of the students thought
that it was not very helpful. A small proportion of the
variation in students’ responsiveness was at the class (ICC
[95% CI] ¼ 0.07 [0.04, 0.10]), and school (ICC [95%
CI] ¼ 0.04 [0.01, 0.06]) levels. The correlation between
mindfulness practice and responsiveness was r ¼ 0.49
(p < .001).

Predictors of Students’ Mindfulness Practice
Table 3 displays the associations between the potential
predictors and students’ mindfulness practice (ethnic mi-
norities are described in Table S2, available online). In the
multivariable model, after controlling for multiple testing,
higher SBMT dose (regression coefficient [B] ¼ 0.06; 95%
CI ¼ 0.03, 0.09) and higher SBMT quality (B ¼ 0.16;
95% CI ¼ 0.08, 0.25) were significantly related to higher
students’ mindfulness practice. This model accounted for
2.7%, 15.0%, and 21.6%, of the variation in students’
mindfulness practice at the individual, class, and school
levels, respectively.

Predictors of Students’ Responsiveness to SBMT
Table 4 displays the associations between the potential
predictors and students’ responsiveness to SBMT. In the
multivariable model, after controlling for multiple testing,
female participants (B ¼ 0.42; 95% CI ¼ 0.22, 0.62),
students identifying as Asian (vs White) (B ¼ 0.63; 95%
CI ¼ 0.23, 1.03; ethnic minorities are described in
Table S2, available online), lower risk for mental health
problems (B ¼ 0.75; 95% CI ¼ 0.51, 1.00), higher school-
level economic deprivation (B ¼ 0.04; 95% CI ¼ 0.01,
0.07), higher SBMT dose (B ¼ 0.16; 95%CI ¼ 0.08,
0.23), and higher SBMT quality (B ¼ 0.38; 95% CI ¼
0.16, 0.61), significantly predicted higher students’
Journal of the American Academy of Child & Adolescent Psychiatry
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TABLE 1 Student, Teacher, School, and Implementation
Factors of Study Sample

Student characteristics (baseline)
Age, y, mean (SD) 12.2 (0.6)
Sex, female, n (%) 2,350 (56.5)
Ethnicity
White, n (%) 3,237 (78.1)
Arab, n (%) 80 (1.9)
Asian, n (%) 357 (8.6)
Black/African/Caribbean, n (%) 191 (4.6)
Mixed/multiple ethnic groups, n (%) 183 (4.4)
Other ethnic groups, n (%) 97 (2.3)

Risk for mental health problems, high, n (%) 1176 (27.8)
Teacher characteristics (baseline)
Years of experience, mean (SD) 14.1 (8.7)
Sex, female n (%) 122 (83.6)
Ethnicity, White, n (%) 137 (93.8)
Burnout, mean (SD), possible range 0-132 32.9 (14.9)

School characteristics (baseline)
Urbanicity, urban, n (%) 36 (84)
Economic deprivation, % free school meals,
mean (SD), possible range 0-100

13.2 (8.1)

StudentLteacher ratio, mean (SD) 15.9 (1.7)
SEL ethos, mean (SD), possible range 0-100 50.0 (9.7)

SBMT factors (post-intervention)
Fidelity, mean (SD), possible range 0-100 83.0 (12.1)
Dose, mean (SD), possible range 0-10 8.97 (2.1)
Quality, mean (SD), possible range 1-6 3.8 (0.8)
Reach, mean (SD), possible range 0-100 25.7 (11.4)
SEL delivery
Additive, n (%) 82 (52.4)
Partially additive/partially substitutive, n (%) 30 (18.9)
Substitutive, n (%) 36 (23.1)
Not established, n (%) 9 (5.6)

Note: Age and risk for mental health were provided by 4,232 students.
Sex was provided by 4,157 students. Ethnicity was provided by 4,145
students. Years of experience, sex, and ethnicity were provided by 146
teachers (a total of 156 teachers were recruited to deliver the student
SBMT curriculum to the intervention arm). Burnout was provided by 121
teachers. Urbanicity, deprivation, student�teacher ratio, and
social�emotional learning (SEL) ethos were provided for 43 schools.
Fidelity was obtained from 164 classes. Dose was obtained from n ¼
3,265 students. Quality was obtained from 192 classes. Reach was ob-
tained from 35 schools. SEL delivery (ie, additions to/replacement of
existing SEL curriculum) was obtained from 157 classes. n (%): frequency
(percentage). SBMT ¼ school-based mindfulness training.

DO ADOLESCENTS LIKE MINDFULNESS?
responsiveness. This model accounted for 6.7%, 28.9%,
and 47.8%, of the variation in students’ responsiveness at
the individual, class, and school levels, respectively.

Students’ Experiences With SBMT
A total of 3,191 students (75.4%) answered the open-ended
questions regarding SBMT experiences, but only 1,329
Journal of the American Academy of Child & Adolescent Psychiatry
Volume - / Number - / - 2023
(31.4%) provided minimally elaborated responses (ie,
including more than just no, yes, some, etc). Table 5 pre-
sents the themes resulting from the content analysis of the
elaborated answers, their definitions, examples, frequencies,
and percentages (see Supplement 4 and Table S3, available
online, for concordance details), and Figure S3, available
online, shows their representation in a word cloud. Themes
were endorsed in 1,905 categorizations (ie, some students
mentioned more than 1 type of experience). Themes with a
positive meaning included an increased awareness of feelings
or sensations in one’s body (39.7% of the minimally elab-
orated responses), an increased perception of one’s ability to
regulate one’s emotions (19.9%), gaining a new perspective
on things (7.0%), gaining a new positive outlook in life
(5.5%), improvements in focus (5.2%), curiosity (2.3%),
appreciation (2.2%), self-confidence (1.7%), attentiveness
to others (1.6%), better sleep (1.5%), and more vitality
(1.0%). Themes with a negative meaning included an in-
crease in weariness (10.3%), anxiety, stress, or worry
(9.5%), boredom (7.2%), challenging thoughts (6.3%),
feeling incompetent (6.3%), doubts about the effects of the
practice (6.1%), not finding mindfulness useful (4.7%),
focus deteriorations (3.9%; in general terms/at school:
0.7%; during the mindfulness task in particular: 3.2%), did
not do it (2.0%), and the feeling that they had no
choice (0.2%).
DISCUSSION
We found that most students did not engage in regular out-
of-school mindfulness practice, with almost half of students
reporting that they did not practice at all. Regarding stu-
dents’ responsiveness, scores were intermediate, with about
half the group rating the SBMT positively and the other half
expressing reservations about its helpfulness. Both mind-
fulness practice and responsiveness were highly associated;
students who practiced less also rated the SBMT negatively.
Multilevel models indicated that student characteristics (sex,
ethnicity, mental health risk profile), aspects of the school
environment (school-level economic deprivation), and
implementation factors (dose, quality of SBMT delivery)
were predictors of mindfulness practice and/or responsive-
ness to the program.

It has been observed that universal SBMT requires
students to use the skills taught if they are to derive any
benefit.12,39 This study suggests that students’ self-reported
mindfulness practice outside of lessons was low, with 70%
to 90% of students practicing between “not at all to 3
times” each of the mindfulness practices. This finding is
consistent with other studies that have recorded low rates of
www.jaacap.org 5
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TABLE 2 Student Responsiveness and Home-Based Mindfulness Practice

Variables/items N Mean (SD) Median (IQR) 0 n (%) 1 n (%) 2 n (%) 3 n (%) 4 n (%) 5 n (%)
Mindfulness practice total score
(range 0-5)

3,613 1.16 (1.07) 1.00 (0.17 to 1.83)

How often did you practice
being mindful?

3,636 1.39 (1.35) 1.00 (0.00 to 2.00) 1,281 (35.2) 843 (23.2) 641 (17.6) 637 (17.5) 141 (3.9) 93 (2.6)

Pause and focus on breathing
(ie, “.b: stop, breathe,
and be”)

3,634 1.47 (1.37) 1.00 (0.00 to 2.00) 1,187 (32.7) 815 (22.4) 747 (20.6) 614 (16.9) 159 (4.4) 112 (3.1)

"Beditation" as a way of
helping you get to sleep.

3,632 0.92 (1.29) 0.00 (0.00 to 1.00) 1,978 (54.5) 786 (21.6) 359 (9.9) 290 (8.0) 140 (3.9) 79 (2.2)

Be mindful in your everyday
lives, for example walk a
short distance mindfully, or
eat a mouthful of food
mindfully.

3,628 1.12 (1.32) 1.00 (0.00 to 2.00) 1,634 (45.0) 834 (23.0) 589 (16.2) 326 (9.0) 160 (4.4) 85 (2.3)

Notice stress in your body, eg,
“stress signature” in difficult
times, noticing where in the
body you were feeling stress.

3,624 1.1 (1.28) 1.00 (0.00 to 2.00) 1,775 (49.0) 816 (22.5) 490 (13.5) 338 (9.3) 136 (3.8) 69 (1.9)

Think about your thoughts as
passing objects such as
buses, clouds, or rivers that
pass through your mind.

3,628 1.4 (1.32) 1.00 (0.00 to 2.00) 1,812 (49.9) 741 (20.4) 521 (14.4) 322 (8.9) 144 (4.0) 88 (2.4)

N Mean (SD) Median (IQR) 0 n (%) 1-2 n (%) 3-4 n (%) 5-6 n (%) 7-8 n (%) 9-10 n (%)
Responsiveness total score
(range 0-10)

3,595 4.72 (2.88) 4.80 (2.60 to 7.00)

How much did what was taught
in these mindfulness lessons
make sense to you in helping
you to deal with issues young
people face?

3,605 4.62 (3.06) 5.00 (2.00 to 7.00) 511 (14.2) 499 (13.9) 644 (16.2) 881 (24.7) 619 (17.2) 441 (12.2)

Do you think that these
mindfulness lessons will help
you have a healthier lifestyle?

3,606 4.23 (3.15) 4.00 (1.00 to 7.00) 666 (18.5) 562 (15.6) 672 (18.6) 784 (21.7) 484 (13.5) 438 (12.1)

Would you recommend these
mindfulness lessons to a
friend?

3,606 4.46 (3.28) 5.00 (1.00 to 7.00) 670 (18.6) 504 (14.0) 608 (16.9) 773 (21.4) 529 (14.7) 522 (14.5)

How important do you think it
is that we make these lessons
available to young people?

3,606 5.45 (3.27) 5.00 (3.00 to 8.00) 436 (12.1) 371 (10.3) 479 (13.2) 817 (22.6) 690 (19.1) 813 (22.5)
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young peoples’ mindfulness practice.14 Although previous
research has found no relationship in adolescents between
out-of-school mindfulness practice and outcomes,40 mind-
fulness practice is usually considered essential in learning
new mindfulness skills, which may explain the mixed results
to date.7 Kuyken et al.12 found that students reporting more
practice obtained greater improvements in stress, depres-
sion, and well-being, whereas Frank et al.11 found more
beneficial effects on emotional awareness/regulation, mind
wandering, impulse control, social connectedness, and re-
ductions in substance use. Based on a conceptual model and
previous research,10,14 we explored factors that could be
potentially associated with students’ out-of-school mind-
fulness practice. The strongest effects were found for quality
of delivery (ie, teacher competency, which depends on the
teacher training and previous experience) and dose (ie, the
number of SBMT sessions received). Both quality of de-
livery and dose are tractable predictors, and we hypothesize
that optimizing teacher training and selection, as well as the
number of sessions delivered, might increase subsequent
out-of-school mindfulness practice, and in turn optimize
student outcomes.

In line with previous research, students’ responsiveness
to this SBMT curriculum was intermediate, with sub-
groups being either more or less responsive. We observed
that female participants, Asian ethnicity, higher school-
level economic deprivation, and higher SBMT dose and
quality were associated with greater responsiveness. Some
of these factors cannot be directly addressed by schools (eg,
sex, ethnicity, school-level economic deprivation), but
schools can implement SBMT curricula with careful
attention to ensuring that they are adequately imple-
mented/integrated into the prevailing school structure. For
example, SBMT could fill an unmet need in schools with
higher deprivation, whereas schools with less deprivation
might already offer other programs to address student’s
mental health. In the main trial, we found that higher risk
of mental health problems was associated with worse
outcomes,30 and here it was related to lower responsive-
ness. Schools might find it difficult to adapt a SBMT
intervention to students with differing levels of mental
health needs, by providing additional support for those
with more risk, without triggering stigma. Moreover, it is
possible that increasing young people’s awareness of
problems without providing support could be counter-
productive.30 It is a challenge for schools to provide uni-
versal SBMT alongside appropriate levels of support.
However, findings emphasize the need for mindfulness
instructors to be well trained (eg, trauma-informed, heal-
ing-centered training, etc) to deal with potential adverse
responses, and secondary schoolteachers should be trained
www.jaacap.org 7
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TABLE 3 Regression Coefficients (B) for Predictors of Students’ Mindfulness Practice

Univariable analysis Multivariable analysis

B-H pB 95% CI p B 95% CI p
Student
Age e0.06 e0.12 to 0.01 .070 0.00 e0.07 to 0.08 .930
Sex 0.09 0.03 to 0.15 .007 0.09 0.01 to 0.17 .020
Ethnicity
White Reference
Arab e0.19 e0.45 to 0.07 .161 e0.07 e0.36 to 0.23 .666
Asian 0.14 0.01 to 0.27 .032 0.09 e0.06 to 0.24 .219
Black/African/Caribbean e0.08 e0.25 to 0.10 .405 e0.09 e0.29 to 0.12 .404
Mixed/multiple ethnic
groups

e0.14 e0.31 to 0.03 .108 e0.13 e0.32 to 0.06 .186

Other ethnic groups 0.28 0.04 to 0.51 .021 0.25 e0.02 to 0.51 .065
Risk for mental health
problems, higha

0.02 e0.06 to 0.10 .648

Teacher
Experience e0.01 e0.01 to 0.00 .192
Sex 0.18 0.01 to 0.35 .040 0.13 e0.05 to 0.31 .167
Ethnicity, Whiteb 0.06 e0.16 to 0.28 .607

Burnout 0.00 e0.01 to 0.00 .484
School
Urbanicity 0.10 e0.09 to 0.29 .299
Deprivation 0.01 0.00 to 0.02 .207
Student/teacher ratio e0.01 e0.05 to 0.04 .791
SEL ethos e0.01 e0.01 to 0.00 .091 e0.01 e0.02 to 0.00 .119

SBMT
Fidelity 0.00 0.00 to 0.01 .582
Dose 0.06 0.03 to 0.08 <.001 0.06 0.03 to 0.09 <.001 ***
Quality 0.12 0.05 to 0.18 .001 0.16 0.08 to 0.25 <.001 ***
Reach 0.00 e0.01 to 0.01 .948
SEL delivery
Additive Reference
Partially additive/substitutive e0.25 e0.40 to e0.09 .002 e0.16 e0.36 to 0.03 .102
Substitutive e0.12 e0.26 to 0.03 .117 e0.08 e0.27 to 0.11 .392
Not established e0.35 e0.60 to e0.09 .008 e0.30 e0.69 to 0.09 .130

Note: Predictors with p < .1 in the univariable analysis were included in multivariable models. B-H p (Benjamini�Hochberg) adjusted p values to
control for false discovery rate from multiple testing. Ref ¼ category of reference; SEL ¼ social�emotional learning; SEL delivery ¼ additions to/
replacement of existing SEL curriculum; SBMT ¼ school-based mindfulness training (implementation factors).
aCategory of reference: low risk for mental health problems.
bCategory of reference: other ethnic groups.
*p < .05; **p < .01; ***p < .001.

MONTERO-MARIN et al.
and collaborate with school counsellors and psychologists
to offer extra support for students with greater needs.

Students’ experiences are useful in further interpreting
these findings. Although most students chose not to
respond to the open-ended questions, for those who did the
most frequently reported experience was an increased
awareness of feelings or bodily sensations. The “.b” curric-
ulum asks students to pay attention to mind/body states and
invites them to use a variety of mindfulness techniques. The
8 www.jaacap.org
second most frequently mentioned theme (managing feel-
ings) may refer to some of these techniques. Consistent with
previous qualitative research,16,17 we observed a mixed view
of experiences, including both positive (optimism) and
negative (rumination). In part, this could be due to the way
in which we asked for this, using 2 open-ended questions, 1
question focused on positive experiences and 1 question on
difficulties and challenges. It may explain the relatively high
prominence of negative experiences compared with those in
Journal of the American Academy of Child & Adolescent Psychiatry
Volume - / Number - / - 2023

http://www.jaacap.org


TABLE 4 Regression Coefficients (B) for Predictors of Students’ Responsiveness

Univariable analysis Multivariable analysis

B-H pB 95% CI p B 95% CI p
Student
Age e0.06 e0.24 to 0.12 .502
Sex 0.37 0.20 to 0.54 <.001 0.42 0.22 to 0.62 <.001 ***
Ethnicity
White Reference
Arab e0.27 e0.96 to 0.43 .455 0.31 e0.49 to 1.10 .449
Asian 0.65 0.30 to 1.00 <.001 0.63 0.23 to 1.03 .002 **
Black/African/Caribbean 0.19 e0.29 to 0.67 .439 0.19 e0.34 to 0.72 .480
Mixed/multiple ethnic
groups

e0.13 e0.58 to 0.33 .587 e0.02 e0.52 to 0.48 .936

Other ethnic groups 0.57 e0.06 to 1.21 .074 0.43 e0.26 to 1.12 .223
Risk for mental health
problems, higha

0.79 0.58 to 1.00 <.001 0.75 0.51 to 1.00 <.001 ***

Teacher
Experience 0.01 e0.01 to 0.03 .403
Sex 0.46 e0.02 to 0.95 .061 0.33 e0.16 to 0.82 .189
Ethnicity, Whiteb 0.06 e0.55 to 0.67 .853
Burnout e0.01 e0.02 to 0.01 .331

School
Urbanicity 0.40 e0.22 to 1.03 .207
Deprivation 0.04 0.01 to 0.07 .008 0.04 0.01 to 0.07 .012 *
Student/teacher ratio 0.01 e0.14 to 0.16 .911
SEL ethos e0.03 e0.05 to e0.01 .011 e0.02 e0.05 to 0.00 .098

SBMT
Fidelity 0.00 e0.01 to 0.02 .583
Dose 0.17 0.10 to 0.24 <.001 0.16 0.08 to 0.23 <.001 ***
Quality 0.23 0.05 to 0.42 .014 0.38 0.16 to 0.61 .001 **
Reach e0.01 e0.03 to 0.02 .545
SEL delivery
Additive Reference
Partially additive/substitutive e0.73 e1.21 to e0.25 .003 e0.60 e1.14 to e0.07 .028
Substitutive e0.45 e0.90 to e0.01 .048 e0.23 e0.74 to 0.28 .377
Not established e0.60 e1.35 to 0.16 .121 0.07 e0.98 to 1.12 .894

Note: Predictors with p< .1 in the univariable analysis were included in multivariable models. B-H p (Benjamini–Hochberg) adjusted p values to control
for false discovery rate from multiple testing. SBMT ¼ school-based mindfulness training (implementation factors); SEL ¼ social–emotional learning;
SEL delivery (ie, additions to/replacement of existing SEL curriculum).
aCategory of reference: low risk for mental health problems.
bCategory of reference: other ethnic groups.
*p < .05; **p < .01; ***p < .001.

DO ADOLESCENTS LIKE MINDFULNESS?
previous studies,41 but also sheds light on the low rates of
practice and responsiveness, as some students expressed “no
choice,” “couldn’t do it,” “didn’t do it,” “didn’t know,”
“didn’t find it useful,” or found it “boring,” reported by
26% of students with an elaborated response (11% of those
who answered).

Some students (10% of those with an elaborated
response, 4% of those who answered) reported psycholog-
ical “distress” associated with the SBMT. A previous study
Journal of the American Academy of Child & Adolescent Psychiatry
Volume - / Number - / - 2023
with students in late adolescence showed that difficult
thoughts, emotions, and physical sensations were the most
common sources of unpleasant experiences during MT, and
that awareness of stress and unhappiness was experienced as
somewhat harmful in 3% to 7% of participants.42 Perhaps,
for students in this study, difficult thoughts and feelings
were identified without having the appropriate levels of
support to manage them. This is consistent with our finding
that students with mental health problems were less
www.jaacap.org 9
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TABLE 5 Themes That Resulted From the Analysis of Students’ Experiences With the School-Based Mindfulness Training

Codes Definitions/Examplesa n % Relativeb % Totalb

Physical sensations An increased awareness of feelings or sensations in one’s body 527 39.7 16.5
“Tingling feelings throughout my body”

Managing feelings An increased perception of one’s ability to regulate one’s emotions 264 19.9 8.3
“They helped me in my everyday life when I got stressed by making it
easier to calm down”

Changes in energy Changes in energy (both feeling more vitality and less dreariness, or
on the contrary an increase in weariness or desire to sleep)

150 11.3 4.7

“Felt like I had a lot of energy”; “It made me feel quite tired and
sleepy”
-More vitality 13 1.0 0.4
-Increase in weariness 137 10.3 4.3

Changes in focus Changes in concentration, and/or consciousness of an experience,
subject, or environment

121 9.1 3.8

“It helped me focus on my year 8 exams”; “This made it hard to
concentrate on the rest of my lessons”; “I sometimes found it hard
to concentrate on what we were meant to be doing”
-Improvements 69 5.2 2.2
-Deteriorations 52 3.9 1.6
In general terms/at school 10 0.7 0.3
During the mindfulness tasks 42 3.2 1.3

Distress Feeling restless, anxious, uneasy, stressed, unpleasant, or worried 126 9.5 4.0
“I got quite anxious after the ‘stress control’ one; it made my anxiety
worse during that lesson and when I was walking home”

Boredom Feeling disengaged because something is not interesting or there is
nothing to do

96 7.2 3.0

“The only part of these lessons that had any kind of effect on me, that
was to experience the sheer boredom these classes produced”

New perspective Gain a new perspective on things 93 7.0 2.9
“Some exercises made me think different in some situations”

Rumination An increase in challenging thoughts 83 6.3 2.6
“I did a few lessons of it; some of the bad thoughts just kept coming
back and I didn’t know what to do; this was challenging seeing as I
don’t like what the thoughts were showing me”

Can’t do it Felt unable to practice mindfulness due to perceived incompetence 83 6.3 2.6
“I can’t meditate for a long period of time”

I don’t know Not sure/cannot remember/did not understand the practice 81 6.1 2.5
“I’m not sure”; “I can’t remember”; “I don’t know”

Optimism Positive outlook and happiness in life 73 5.5 2.3
“When I participated in the lessons, I felt more positive and more
optimistic about the future”

Not useful Didn’t find it useful and/or didn’t learn anything new 62 4.7 1.9
“The biggest waste of time ever”

Curiosity Felt interested, curious, engaged, something to be learnt 30 2.3 0.9
“I think that the dot-b lessons were very interesting, and I liked them
a lot”

Appreciation An increase in appreciation by realizing things that you previously took
for granted

29 2.2 0.9

“It made me think more about the things I take for granted”
Didn’t do it Did not carry out or engage with the mindfulness practice outside of

the lessons
26 2.0 0.8

(continued)
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TABLE 5 Continued

Codes Definitions/Examplesa n % Relativeb % Totalb

“I never done it after the lesson”
Self-confidence An increased feeling of trust in one’s ability and a positive self-image 23 1.7 0.7

“I was a bit more confident in myself”
Attentive to others An increase in thoughtfulness and attention toward others 21 1.6 0.7

“I noticed that I started to think more about the people in my life”
Better sleep An improvement in sleep quality 20 1.5 0.6

“Sleeping was better”
No choice Didn’t feel they had a choice in whether to engage with the practice or

that it was voluntary or optional
2 0.2 0.1

“Miss__was teaching us and telling us to act a certain way when we
get certain feelings, and it made me believe that it was forced on me
rather than letting me have a choice in the matter of if I want to or if I
don’t want to do that”

A

Note: aExamples are examples of student responses.
b% Relative uses as denominator the n ¼ 1,329 students with a minimally elaborated response. % Total uses as denominator the n ¼ 3,191 students
who responded with something to the open-ended questions.

DO ADOLESCENTS LIKE MINDFULNESS?
responsive and had poorer outcomes.30 There are con-
trasting arguments for indicated vs universal SBMT. It has
been established that around 3% to 10% of people will
experience an adverse response to psychological in-
terventions.43 Hence, a key issue here is the balance of
benefit and cost, and the ethics of requiring students to
participate in a universal course that may cause distress to
some, together with the absence of clearly established mean
improvements across the population. The main MYRIAD
trial results,9 alongside our findings, point to the possible
use of an indicated or targeted approach, rather than uni-
versal SBMT in early adolescence, in which students choose
to participate in a curriculum. Nevertheless, the mindful-
ness curriculum that we tested was brief, which may have
been insufficient to create positive change. Schools should
consider programs that are longer and integrated into their
school structure and culture to support youth and teacher
well-being.44

It is also possible that older adolescents might practice
and respond more to SBMT. The 14-to 18-year “window of
opportunity”45 might be a key time for mindfulness to be
implemented, due to heightened brain plasticity, self-
reflection, social perspective taking, and a greater interest
in understanding the self and others.46-48 More work is
needed to explore possible age-related effects on mindful-
ness practice and responsiveness to SBMT.

The study has several limitations. This was a planned
secondary analysis of a c-RCT. Thus, it is hypothesis
generating, to inform future innovation and research. Our
measures of practice and responsiveness were self-reported,
Journal of the American Academy of Child & Adolescent Psychiatry
Volume - / Number - / - 2023
which may not capture daily instances of practice and may
be subject to bias (memory effects, social desirability, peer
influence). Although we followed a theoretical model and
previous research of potential predictors,14,24 observed re-
lationships may be explained by other factors (macro-level
policies, finances, standards, laws). Within this SBMT
program, the extent of classroom-based mindfulness
practice was limited, so generalization to the out-of-school
environment was likely to be difficult, which could have
led to the low rates of out-of-school practice, thereby
threatening internal validity. Although our sample was
generalizable to UK schools and students, further research
is required in specialized schools and ethnic minorities.
Our study suggests that students from different ethnic
minorities may respond differently to SBMT. For
example, among students identifying as of ethnicity other
than White, specifically Asian ethnicity, there was some
suggestion that they may show more responsiveness than
other groups. Only a few studies have examined these
aspects,49 and 1 study has suggested that SBMT could
deter participation of minority ethnic groups.50 This re-
quires further exploration and suggests the potential
benefit of cultural adaptations in SBMT. Future research
should be designed to specifically test the impact of these
aspects on students’ mindfulness practice and responsive-
ness to SBMT. Finally, only a small proportion of stu-
dents provided elaborated qualitative data. Using
individual or group interviews would have allowed the
top-level themes identified here to be explored in more
depth, which needs further research.
www.jaacap.org 11
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The study has several strengths. It was based on a
process evaluation embedded in a large c-RCT evaluating a
universal SBMT. The external validity was maximized by a
representative sample of students in secondary schools in the
UK.9 Our design included triangulation across quantitative
and qualitative data with both researchers’ framework and
students’ experiences.21 This allowed making inferences
with greater quality than those generated by each method
separately. The content analyses of student’s experiences,
although it came from only 2 open-ended questions, iden-
tified themes that help us to understand the trial results, and
factors that might enhance future SBMT implementation.
By providing the number and percentage of students who
endorsed each theme, we would approximate how relevant
they were to students. In sum, the integration of quanti-
tative and qualitive approaches provides an answer to the
question as to what students thought of this SBMT, both in
terms of their self-reported practice and responsiveness, and
their accounts of why they rated it as they did.23

Although the MYRIAD trial does not support universal
SBMT using the “.b” curriculum,9 our findings suggest the
need to innovate. We have seen that out-of-school mind-
fulness practice was low and responsiveness was intermedi-
ate, and that certain subgroups of students in particular
contexts rated it differently. There is a question of whether
we should move toward more indicated curricula for specific
subgroups of students or schools and consider whether
participation needs to be elective rather than compulsory.
However, this approach is not without risks (eg, stigmati-
zation). The influence of the quality of delivery seems
critical, and training to deliver SBMT programs should
incorporate how to cope with the difficulties raised by the
young people, along with more experiential learning and
supported practice. Co-designing SBMT programs with
students and other key stakeholders with these consider-
ations in mind might maximize accessibility, engagement,
and effectiveness, by integrating ideas that enhance stu-
dents’ investment and participation in the intervention. It
would require highly trained and experienced teachers, and
as well as attention to implementation facilitators and bar-
riers at the student and school levels.
1

Accepted May 17, 2023.

Drs. Montero-Marin, Hinze, Crane, Kempnich, Tudor, Mss. Dalrymple, Lord,
Slaghekke, Profs. Williams and Kuyken, and The MYRIAD Team are with the
University of Oxford, Oxford, United Kingdom. Dr. Montero-Marin is also with
the Teaching, Research & Innovation Unit, Parc Sanitari Sant Joan de D�eu,
Spain. Dr. Montero-Marin and Prof. Byford are with the Consortium for
Biomedical Research in Epidemiology & Public Health (CIBER Epidemiology
and Public Health - CIBERESP), Spain. Profs. Dalgleish and Ford are with the
University of Cambridge, Cambridge, United Kingdom. Prof. Dalgleish is also
with Cambridgeshire and Peterborough NHS Foundation Trust, Cambridge-
shire, United Kingdom. Prof. Greenberg is with Pennsylvania State University,
2 www.jaacap.org
Centre County, Pennsylvania. Professor Ukoumunne is with the University of
Exeter, Exeter, United Kingdom.

This research was funded in whole, or in part, by the Wellcome Trust
(WT104908/Z/14/Z and WT107496/Z/15/Z) and supported by the National
Institute for Health Research Clinical Research Network (NIHR CRN). For the
purposes of Open Access, the author has applied a CC BY public copyright
license to any accepted manuscript version arising from this submission. The
funders of the study had no role in study design, data collection, analysis, or
interpretation nor in writing the paper.

This study involves human participants and was approved by the University of
Oxford Medical Sciences Division Ethics Committee (R45358; 23/05/2016) and
overseen by a Data Monitoring and Ethics Committee and the MYRIAD Trial
Steering Committee. Schools, parents, and participants gave informed consent
to participate in the study before taking part.

The corresponding study protocol and update can be found at https://
trialsjournal.biomedcentral.com/articles/10.1186/s13063-017-1917-4 and
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-021-05213-9.
The data and codebook from the MYRIAD Project are available from Prof.
Kuyken upon reasonable request (release of data is subject to an approved
proposal and a signed data access agreement).

This work has been previously posted on a preprint server: https://doi.org/1
0.31219/osf.io/fhwrm.

This work has been prospectively registered: https://www.isrctn.com/
ISRCTN86619085.

Dr. Ukoumunne served as the statistical expert for this research.

Author Contributions
Conceptualization: Montero-Marin, Hinze, Crane, Byford, Dalgleish, Ford,
Greenberg, Ukoumunne, Williams, Kuyken
Data curation: Montero-Marin, Lord, Tudor, The MYRIAD Team, Kuyken
Formal analysis: Montero-Marin, Ukoumunne, Hinze, Kempnich, Dalrymple,
Slaghekke, Kuyken
Funding acquisition: Kuyken, Byford, Dalgleish, Ford, Greenberg, Ukoumunne,
Williams
Investigation: Montero-Marin, Kuyken
Methodology: Montero-Marin, Hinze, Ukoumunne, Kuyken
Project administration: The MYRIAD Team, Kuyken
Resources: Kuyken
Writing e original draft: Montero-Marin, Hinze, Kuyken
Writing e review and editing: Montero-Marin, Hinze, Crane, Dalrymple,
Kempnich, Lord, Slaghekke, Tudor, The MYRIAD Team, Byford, Dalgleish,
Ford, Greenberg, Ukoumunne, Williams, Kuyken

The MYRIAD Team comprises Saz Ahmed, PhD, of University College London,
Matt Allwood, BSc, and Louise Aukland, PGCE, of University of Oxford, Susan
Ball, MSc, of University of Exeter, Marc Bennett, PsyD, Sarah-Jayne Blakemore,
PhD, of University of Cambridge, Triona Casey, MSc, and Katherine De Wilde,
PGCE, of University of Oxford, Darren Dunning, PhD, of University of Cam-
bridge, Eleanor-Rose Farley, MSc, and Katie Fletcher, HSD, of University of
Oxford, Lucy Foulkes, PhD, of University College London, Poushali Ganguli,
MSc, of Kings College London, Cait Griffin, MSc, and Kirsty Griffiths, MSc, of
University of Cambridge, Ben Jones, PhD, of University of Exeter, Nils Kap-
pelmann, MSc, of Max Planck Institute of Psychiatry and International Max
Planck Research School for Translational Psychiatry, Konstantina Komninidou,
BEd, of University of Oxford, Rachel Knight, MSc, of University of Cambridge,
Suzannah Laws, BSc, of University of Oxford, Jovita Leung, MSc, of University
College London, Emma Medlicott, MSc, and Elizabeth Nuthall, PGDip, of
University of Oxford, Jenna Parker, MSc, of University of East Anglia, Alice
Phillips, MRes, and Anam Raja, MSc, of University of Oxford, Lucy Palmer, PhD,
of King’s College London, Ariane Petit, MSc, of University of Oxford, Blanca
Piera Pi-Sunyer, MSc, of University College London, Isobel Pryor-Nitsch, MSc,
Lucy Radley, BSc, J. Ashok Sakhardande, BSc Hons, Jem Shackleford, MA,
MSc, Anna Sonley, MEd, Laura Taylor, PhD, and Alice Tickell, BA, of University
of Oxford, Maris Vainre, MA, of University of Cambridge, Russell M. Viner, PhD,
of Institute of Child Health, London, Brian Wainman, BEng, of Plymouth Uni-
versity, and Lucy Warriner, BSc, of University of Cambridge. These individuals
have worked across the MYRIAD strategic award “Promoting Mental Health
and Building Resilience in Adolescence: Investigating Mindfulness and
Attentional Control”; they are acknowledged as group authors in this article for
their substantial contributions to the project development, in accordance with
the MYRIAD Dissemination Protocol.

The authors are very grateful to all the participating schools, teachers, and
young people for giving their time so generously to participate in this project.
Journal of the American Academy of Child & Adolescent Psychiatry
Volume - / Number - / - 2023

https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-017-1917-4
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-017-1917-4
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-021-05213-9
https://doi.org/10.31219/osf.io/fhwrm
https://doi.org/10.31219/osf.io/fhwrm
https://www.isrctn.com/ISRCTN86619085
https://www.isrctn.com/ISRCTN86619085
http://www.jaacap.org


J
V

DO ADOLESCENTS LIKE MINDFULNESS?
They are grateful to the members of the Trial Steering Committee, Data
Monitoring and Ethics Committee, and Scientific Advisory Board for their
important contributions.

Disclosure: Drs. Montero-Marin, Crane, Kempnich, and Tudor, and Mss. Dal-
rymple, Lord, and Slaghekke have reported affiliation with the Oxford Mind-
fulness Centre. Dr. Montero-Marin has a “Miguel Servet” research contract
from the ISCIII (CP21/00080), and is supported by the CIBER of Epidemiology
and Public Health (CIBERESP CB22/02/00052; ISCIII). Prof. Dalgleish has held
grants from the UK Medical Research Council (MR/P017355/1; MC_PC_17213)
and the Economic and Social Research Council (ES/R010781/1) not directly
related to the current study. Dr. Hinze was supported by the Stiftung Oskar-
Helene-Heim. Prof. Ukoumunne was supported by the National Institute for
ournal of the American Academy of Child & Adolescent Psychiatry
olume - / Number - / - 2023
Health Research (NIHR) Applied Research Collaboration South West Peninsula.
Prof. Kuyken is Director of the Oxford Mindfulness Centre. Profs. Byford, Ford,
Greenberg, and Williams have reported no biomedical financial interests or
potential conflicts of interest.

Correspondence to Willem Kuyken, PhD, Department of Psychiatry, Warneford
Hospital, University of Oxford, Warneford Lane, Oxford, OX3 7JX, United
Kingdom; e-mail: willem.kuyken@psych.ox.ac.uk

0890-8567/$36.00/ª2023 American Academy of Child and Adolescent
Psychiatry. Published by Elsevier Inc. This is an open access article under the
CC BY license (http://creativecommons.org/licenses/by/4.0/).

https://doi.org/10.1016/j.jaac.2023.02.016
REFERENCES

1. Greenberg MT, Weissberg RP, O’Brien MU, et al. Enhancing school-based preven-

tion and youth development through coordinated social, emotional, and academic
learning. Am Psychol. 2003;58:466-474. https://doi.org/10.1037/0003-066x.58.6-
7.466

2. Durlak JA, Weissberg RP, Dymnicki AB, Taylor RD, Schellinger KB. The impact of
enhancing students’ social and emotional learning: a meta-analysis of school-based uni-
versal interventions. Child Dev. 2011;82(1):405-432. https://doi.org/10.1111/j.1467-
8624.2010.01564.x

3. Dunning DL, Griffiths K, Kuyken W, et al. Research review: the effects of mindfulness-
based interventions on cognition and mental health in children and adolescentsea meta-
analysis of randomized controlled trials. J Child Psychol Psychiatry. 2019;60(3):244-258.
https://doi.org/10.1111/jcpp.12980

4. Galante J, Friedrich C, Dawson AF, et al. Mindfulness-based programmes for mental
health promotion in adults in nonclinical settings: a systematic review and meta-analysis
of randomised controlled trials. PLoS Med. 2021;18(1):e1003481. https://doi.org/10.
1371/journal.pmed.1003481

5. Kuyken W, Nuthall E, Byford S, et al. The effectiveness and cost-effectiveness of a
mindfulness training programme in schools compared with normal school provision
(MYRIAD): study protocol for a randomised controlled trial. Trials. 2017;18(1):194.
https://doi.org/10.1186/s13063-017-1917-4

6. Bostic JQ, Nevarez MD, Potter MP, Prince JB, Benningfield MM, Aguirre BA. Being
present at school: implementing mindfulness in schools. Child Adolesc Psychiatr Clin N
Am. 2015;24(2):245-259. https://doi.org/10.1016/j.chc.2014.11.010

7. Dunning DL, Tudor K, Radley L, et al. Do mindfulness-based programmes improve the
cognitive skills, behavior and mental health of children and adolescents? An updated
meta-analysis of randomised controlled trials. Evidence-Based Mental Health. 2022;
25(3):135-142. https://doi.org/10.1136/ebmental-2022-300464

8. Kuyken W, Ball S, Crane C, et al. Effectiveness of universal school-based mind-
fulness training compared with normal school provision on teacher mental health
and school climate: results of the MYRIAD cluster randomised controlled trial.
Evid Based Ment Health. 2022a;25(3):125-134. https://doi.org/10.1136/ebmental-
2022-300424

9. Kuyken W, Ball S, Crane C, et al. Effectiveness and cost-effectiveness of a universal
school-based mindfulness training programme compared with normal school provision in
preventing mental health problems and promoting well-being: results of the MYRIAD
cluster randomised controlled trial. Evid Based Ment Health. 2022b;25:99-109. https://
doi.org/10.1136/ebmental-2021-300396

10. Montero-Marin J, Nuthall E, Byford S, et al. Update to the effectiveness and cost-
effectiveness of a mindfulness training programme in schools compared with normal
school provision (MYRIAD): study protocol for a randomised controlled trial. Trials.
2021;22(1):254. https://doi.org/10.1186/s13063-021-05213-9

11. Frank JL, Broderick PC, Oh Y, et al. The effectiveness of a teacher-delivered mindful-
ness-based curriculum on adolescent social-emotional and executive functioning.
Mindfulness. 2021;12:1234-1251. https://doi.org/10.1007/s12671-021-01594-9

12. Kuyken W, Weare K, Ukoumunne OC, et al. Effectiveness of the mindfulness in schools
programme: non-randomised controlled feasibility study. Br J Psychiatry. 2013;203:
126-131. https://doi.org/10.1192/bjp.bp.113.126649

13. Durlak JA, DuPre EP. Implementation matters: a review of research on the influence of
implementation on program outcomes and the factors affecting implementation. Am J
Community Psychol. 2008;41(3-4):327-350. https://doi.org/10.1007/s10464-008-9165-0

14. Tudor K, Raja A, Baer R, et al. Universal mindfulness training in schools for ado-
lescents: a scoping review and conceptual model of moderators, mediators and
implementation factors. Prev Sci. 2022;23:934-953. https://doi.org/10.1007/s11121-
022-01361-9
15. Medlicott E, Phillips A, Crane C, et al. The mental health and wellbeing of university
students: acceptability, effectiveness, and mechanisms of a mindfulness-based course.
Int J Envir Res Public Health. 2021;18(11):6023. https://doi.org/10.3390/
ijerph18116023

16. Le TN, Alefaio D. Hawaii educators’ experiences in a professional development course on
mindfulness. Prof Dev Educ. 2019;45(4):627-641. https://doi.org/10.1080/19415257.
2018.1474485

17. Mare M. Exploring the efficacy of mindfulness on regulating the emotional state of
middle school students during the high stakes testing era [Doctoral dissertation. Boston,
MA: Northeastern University; 2020. https://doi.org/10.17760/D20382041

18. King D, Henderson S, Sandhu M. Deep breathing as a mindfulness practice in year 10
science. Learn Res Pract. 2018;4(1):91-101. https://doi.org/10.1080/23735082.2018.
1428142

19. Wilde S, Sonley A, Crane C, et al. Mindfulness training in UK secondary schools: a
multiple case study approach to identification of cornerstones of implementation.
Mindfulness. 2019;10(2):376-389. https://doi.org/10.1007/s12671-018-0982-4

20. Onwuegbuzie AJ, Leech NL. Enhancing the interpretation of “significant” findings: the
role of mixed methods research. Qual Rep. 2004;9:770-792.

21. Onwuegbuzie AJ, Johnson RB. The validity issue in mixed research. Res Sch. 2006;
13:48-63.

22. Collins KMT, Onwuegbuzie AJ, Sutton IL. A model incorporating the rationale and
purpose for conducting mixed methods research in special education and beyond. Learn
Disabil. 2006;4:67-100.

23. Leech NL, Onwuegbuzie AJ. Guidelines for conducting and reporting mixed research in
the field of counselling and beyond. J Counsel Dev. 2011;88(1):61-69. https://doi.org/
10.1002/j.1556-6678.2010.tb00151.x

24. Ford T, Degli Esposti M, Crane C, et al. The role of schools in early adolescents’ mental
health: findings from the MYRIAD study. J Am Acad Child Adolesc Psychiatry. 2021;
60(12):1467-1478. https://doi.org/10.1016/j.jaac.2021.02.016

25. Miles M, Huberman AM. Qualitative Data Analysis: an Expanded Sourcebook. 2nd ed.
Sage; 1994.

26. Patton M. Qualitative Evaluation and Research Methods. Sage; 1990.
27. Strauss C, Gu J, Montero-Marin J, Whittington A, Chapman C, Kuyken W. Reducing

stress and promoting well-being in healthcare workers using mindfulness-based cognitive
therapy for life. Int J Clin Health Psychol. 2021;21(2):100227. https://doi.org/10.1016/
j.ijchp.2021.100227

28. Crane C, Ganguli P, Ball S, et al. Training school teachers to deliver a mindfulness program:
exploring scalability, acceptability, effectiveness, and cost-effectiveness. Glob Advanc Health
Med. 2020;9:2164956120964738. https://doi.org/10.1177/2164956120964738

29. Mindfulness in Schools Project. How to teach. .b. Teachers notes. Accessed January
2022; http://mindfulnessinschools.org/

30. Montero-Marin J, Allwood M, Ball S, et al. School-based mindfulness training in early
adolescence: what works, for whom, and how in the MYRIAD trial? Evid Based Ment
Health. 2022;25:117-124. https://doi.org/10.1136/ebmental-2022-300439

31. Bluth K, Campo RA, Pruteanu-Malinici S, Reams A, Mullarkey M, Broderick PCA.
school-based mindfulness pilot study for ethnically diverse at-risk adolescents. Mind-
fulness. 2016;7(1):90-104. https://doi.org/10.1007/s12671-014-0376-1

32. Maslach C, Jackson SE, Leiter RL. Maslach burnout inventory: Manual. 3rd ed. Palo
Alto, CA: Consulting Psychologists Press; 1996 [Google Scholar].

33. Weare K,NindM.Mental health promotion and problem prevention in schools: what does the
evidence say? Health Promot Int. 2010;25:29-69. https://doi.org/10.1093/heapro/dar075

34. Crane RS, Eames C, Kuyken W, et al. Development and validation of the Mindfulness-
Based InterventionseTeaching Assessment Criteria (MBI:TAC). Assessment. 2013;
20(6):681-688. https://doi.org/10.1177/1073191113490790
www.jaacap.org 13

mailto:willem.kuyken@psych.ox.ac.uk
https://doi.org/10.1016/j.jaac.2023.02.016
https://doi.org/10.1037/0003-066x.58.6-7.466
https://doi.org/10.1037/0003-066x.58.6-7.466
https://doi.org/10.1111/j.1467-8624.2010.01564.x
https://doi.org/10.1111/j.1467-8624.2010.01564.x
https://doi.org/10.1111/jcpp.12980
https://doi.org/10.1371/journal.pmed.1003481
https://doi.org/10.1371/journal.pmed.1003481
https://doi.org/10.1186/s13063-017-1917-4
https://doi.org/10.1016/j.chc.2014.11.010
https://doi.org/10.1136/ebmental-2022-300464
https://doi.org/10.1136/ebmental-2022-300424
https://doi.org/10.1136/ebmental-2022-300424
https://doi.org/10.1136/ebmental-2021-300396
https://doi.org/10.1136/ebmental-2021-300396
https://doi.org/10.1186/s13063-021-05213-9
https://doi.org/10.1007/s12671-021-01594-9
https://doi.org/10.1192/bjp.bp.113.126649
https://doi.org/10.1007/s10464-008-9165-0
https://doi.org/10.1007/s11121-022-01361-9
https://doi.org/10.1007/s11121-022-01361-9
https://doi.org/10.3390/ijerph18116023
https://doi.org/10.3390/ijerph18116023
https://doi.org/10.1080/19415257.2018.1474485
https://doi.org/10.1080/19415257.2018.1474485
https://doi.org/10.17760/D20382041
https://doi.org/10.1080/23735082.2018.1428142
https://doi.org/10.1080/23735082.2018.1428142
https://doi.org/10.1007/s12671-018-0982-4
https://doi.org/10.1002/j.1556-6678.2010.tb00151.x
https://doi.org/10.1002/j.1556-6678.2010.tb00151.x
https://doi.org/10.1016/j.jaac.2021.02.016
https://doi.org/10.1016/j.ijchp.2021.100227
https://doi.org/10.1016/j.ijchp.2021.100227
https://doi.org/10.1177/2164956120964738
http://mindfulnessinschools.org/
https://doi.org/10.1136/ebmental-2022-300439
https://doi.org/10.1007/s12671-014-0376-1
https://doi.org/10.1093/heapro/dar075
https://doi.org/10.1177/1073191113490790
http://www.jaacap.org


MONTERO-MARIN et al.
35. Panayiotou M, Humphrey N, Hennessey A. Implementation matters: using complier
average causal effect estimation to determine the impact of the Promoting Alternative
Thinking Strategies (PATHS) curriculum on children’s quality of life. J Educ Psychol.
2020;112(2):236-253. https://doi.org/10.1037/edu0000360

36. Snijders TAB, Bosker RJ. Multilevel Analysis. An Introduction to Basic and Advanced
Multilevel Modeling. Sage; 1999.

37. Benjamini Y, Yekutieli D. The control of the false discovery rate in multiple testing under
dependency. Ann Stat. 2001;29:1165-1188. https://doi.org/10.1214/aos/1013699998

38. Glaser BG, Strauss AL. The Discovery of Grounded Theory. Aldine; 1967.
39. Metz S, Frank J, Reibel D, Cantrell T, Broderick P. The effectiveness of the Learning to

BREATHE Program on adolescent emotion regulation. Res Hum Dev. 2013;10:
252-272. https://doi.org/10.1080/15427609.2013.818488

40. Quach D, Gibbler RG, Jastrowski Mano KE. Does home practice compliance make a
difference in the effectiveness of mindfulness interventions for adolescents? Mindfulness.
2017;8:495-504. https://doi.org/10.1007/s12671-016-0624-7

41. Van Vliet KJ, Foskett AJ, Williams JL, Singhal A, Dolcos F, Vohra S. Impact of a
mindfulness-based stress reduction program from the perspective of adolescents with
serious mental health concerns. Child Adolesc Ment Health. 2017;22(1):16-22. https://
doi.org/10.1111/camh.12170

42. Baer R, Crane C, Montero-Marin J, et al. Frequency of self-reported unpleasant events
and harm in a mindfulness-based program in two general population samples. Mind-
fulness. 2021;12(3):763-774. https://doi.org/10.1007/s12671-020-01547-8
14 www.jaacap.org
43. Crawford M, Thana L, Farquharson L, et al. Patient experience of negative effects of
psychological treatment: results of a national survey. Br J Psychiatry. 2016;208(3):
260-265. https://doi.org/10.1192/bjp.bp.114.162628

44. Jennings PA, Greenberg MT. The prosocial classroom: teacher social and emotional
competence in relation to student and classroom outcomes. Rev Educ Res. 2009;79(1):
491-525. https://doi.org/10.3102/0034654308325693

45. Roeser RW, Pinela C. Mindfulness and compassion training in adolescence: a develop-
mental contemplative science perspective. N Direct Youth Dev. 2014;142:9-30. https://
doi.org/10.1002/yd.20094

46. Blakemore SJ, Mills KL. Is adolescence a sensitive period for sociocultural processing?
Annu Rev Psychol. 2014;65:187-207. https://doi.org/10.1146/annurev-psych-010213-
115202

47. Giedd JN. The teen brain: insights from neuroimaging. J Adolesc Health. 2008;42(4):
335-343. https://doi.org/10.1016/j.jadohealth.2008.01.007

48. Harter S. The Construction of the Self: a Developmental Perspective. Guilford
Press; 1999.

49. Watson NN, Black AR, Hunter CD. African American women’s perceptions of mind-
fulness meditation training and gendered race-related stress. Mindfulness. 2016;7(5):
1034-1043. https://doi.org/10.1007/s12671-016-0539-3

50. Blum HA. Mindfulness equity and Western Buddhism: reaching people of low socio-
economic status and people of color. Int J Dharma Stud. 2014;2(1):10. https://doi.org/
10.1186/s40613-014-0010-0
Journal of the American Academy of Child & Adolescent Psychiatry
Volume - / Number - / - 2023

https://doi.org/10.1037/edu0000360
https://doi.org/10.1214/aos/1013699998
https://doi.org/10.1080/15427609.2013.818488
https://doi.org/10.1007/s12671-016-0624-7
https://doi.org/10.1111/camh.12170
https://doi.org/10.1111/camh.12170
https://doi.org/10.1007/s12671-020-01547-8
https://doi.org/10.1192/bjp.bp.114.162628
https://doi.org/10.3102/0034654308325693
https://doi.org/10.1002/yd.20094
https://doi.org/10.1002/yd.20094
https://doi.org/10.1146/annurev-psych-010213-115202
https://doi.org/10.1146/annurev-psych-010213-115202
https://doi.org/10.1016/j.jadohealth.2008.01.007
https://doi.org/10.1007/s12671-016-0539-3
https://doi.org/10.1186/s40613-014-0010-0
https://doi.org/10.1186/s40613-014-0010-0
http://www.jaacap.org

	Do Adolescents Like School-Based Mindfulness Training? Predictors of Mindfulness Practice and Responsiveness in the MYRIAD  ...
	Method
	Participants
	Procedure
	Measures
	Data Analyses

	Results
	Students’ Mindfulness Practice and Responsiveness to SBMT
	Predictors of Students’ Mindfulness Practice
	Predictors of Students’ Responsiveness to SBMT
	Students’ Experiences With SBMT

	Discussion
	References
	Supplemental Material


