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a b s t r a c t

Anxiety, depression and eating disorders show peak emergence during adolescence and share common
risk factors. School-based prevention programs provide a unique opportunity to access a broad spectrum
of the population during a key developmental window, but to date, no program targets all three con-
ditions concurrently. Mindfulness has shown promising early results across each of these psychopa-
thologies in a small number of controlled trials in schools, and therefore this study investigated its use in
a randomised controlled design targeting anxiety, depression and eating disorder risk factors together for
the first time. Students (M age 13.63; SD ¼ .43) from a broad band of socioeconomic demographics
received the eight lesson, once weekly.b (“Dot be”) mindfulness in schools curriculum (N ¼ 132) or
normal lessons (N ¼ 176). Anxiety, depression, weight/shape concerns and wellbeing were the primary
outcome factors. Although acceptability measures were high, no significant improvements were found
on any outcome at post-intervention or 3-month follow-up. Adjusted mean differences between groups
at post-intervention were .03 (95% CI: �.06 to �.11) for depression, .01 (�.07 to �.09) for anxiety, .02
(�.05 to �.08) for weight/shape concerns, and .06 (�.08 to �.21) for wellbeing. Anxiety was higher in the
mindfulness than the control group at follow-up for males, and those of both genders with low baseline
levels of weight/shape concerns or depression. Factors that may be important to address for effective
dissemination of mindfulness-based interventions in schools are discussed. Further research is required
to identify active ingredients and optimal dose in mindfulness-based interventions in school settings.

© 2016 Elsevier Ltd. All rights reserved.
Anxiety and depression typically emerge in mid-late adoles-
cence (Neil & Christensen, 2009; Teesson et al., 2014; Zisook et al.,
2007) and although eating disorders can emerge earlier, a peak also
occurs at this time (Doyle, Smyth, & Grange, 2012) with high levels
of comorbidity (Pearlstein, 2002). Twelve month prevalence rates
for anxiety and depression in young Australians are 15% and 6%
respectively (Australian Bureau of Statistics, 2007). These condi-
tions tend to become chronic and episodic, spreading to impact
academic achievement, employment, social relationships and
physical health (Neil & Christensen, 2009). Eating disorders in
Australia, affecting approximately ten percent of adolescents
(Fairweather-Schmidt & Wade, 2014), are severe, chronic
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conditions that are usually associated with other serious physical
and psychological pathologies, and result in lowered quality of life
(Agras, 2001). However, even subclinical disordered eating,
affecting over 20% of young women in one Australian study, is
associated with significant reductions in quality of life (Wade,
Wilksch, & Lee, 2012). Evidence is accumulating for trans-
diagnostic risk factors across these three disorders, including dif-
ficulties in emotional regulation (Aldao, Nolen-Hoeksema, &
Schweizer, 2010), rumination (McEvoy,Watson,Watkins,&Nathan,
2013; Nolen-Hoeksema & Watkins, 2011) and maladaptive
perfectionism (Egan, Wade, & Shafran, 2011) with its key element
of harsh self-criticism (Dunkley, Zuroff, & Blankstein, 2003). Hence
a combined intervention approach might be possible.

School-based prevention programs offer a means of targeting a
broad portion of the population at or before peak emergence of
these conditions (Calear & Christensen, 2010; Nehmy, 2010). A
strong case exists for “universal” programs which are offered to all
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students, thus avoiding the disadvantages of programs that select
out at-risk individuals e.g., lack of failsafe screening, potential
stigmatisation and the loss of opportunity for immunising all youth
(Nehmy, 2010). To date, no prevention program successfully targets
anxiety, depression and eating disorders simultaneously, which
would be an advantage in terms of cost effectiveness and reducing
demands on school curricula.

Mindfulness presents as one promising strategy, defined as “the
awareness that emerges through paying attention on purpose, in
the present moment, and non-judgementally to the unfolding of
experience moment bymoment” (Kabat-Zinn, 2003, p. 145). Kabat-
Zinn brought ideas stemming from Buddhist origins into a scientific
and secular context with his eight week program for adults
(Mindfulness Based Stress Reduction, MBSR; Kabat-Zinn, 1990).
Segal, Williams, and Teasdale (2002) built on this framework,
incorporating cognitive behaviour therapy (CBT) elements to
develop Mindfulness Based Cognitive Therapy (MBCT) for people
with recurrent depression (McCown, Reibel, & Micozzi, 2010).
Mindfulness addresses the transdiagnostic risk factors of interest
by fostering the capacity to notice and allow strong unpleasant
emotions (e.g., Arch & Craske, 2006; Leahey, Crowther, & Irwin,
2008), to step back from thoughts and recognise them as tran-
sient mental events that may not be factual (e.g., Bieling et al., 2012;
Teasdale et al., 2002) and to cultivate a friendly, compassionate and
non-judgemental stance towards oneself (e.g., Kuyken et al., 2010;
Shapiro, Brown, & Biegel, 2007).

Over thirty years of research on mindfulness-based in-
terventions (MBSR and MBCT) in adults shows robust support for
treatment of anxiety and depression (especially of a recurrent na-
ture) with moderate effect sizes (Baer, 2003; Grossman, Niemann,
Schmidt, & Walach, 2004; Khoury et al., 2013). More recently,
benefits are emerging for eating disorders, particularly binge and
emotional eating (Katterman, Kleinman, Hood, Nackers, & Corsica,
2014). However the current state of research in youth is a much
newer field overrepresented at this nascent stage by uncontrolled
trials (Britton et al., 2014; Burke, 2010; Felver, Celis-de Hoyos,
Tezanos, & Singh, 2015; Meiklejohn et al., 2012; Tan, 2015; Waters,
Barsky, Ridd, & Allen, 2014; Zack, Saekow, Kelly, & Radke, 2014).

It has been suggested that adolescents may receive particular
benefit from school based mindfulness programs given the
confluence between adequate cognitive development and the in-
crease in academic and social stressors (Broderick & Metz, 2009;
Kuyken et al., 2013). To date there have been eight controlled
studies of mindfulness interventions derived from MBCT or MBSR
in secondary schools. Improvements have been reported across a
range of outcomes including negative affect (Bluth et al., 2015;
Broderick & Metz, 2009; Kuyken et al., 2013; Raes, Griffith, Van
der Gucht, & Williams, 2014; Sibinga et al., 2013), stress (Kuyken
et al., 2013; Metz et al., 2013), optimism/wellbeing (Kuyken et al.,
2013), rumination (Sibinga et al., 2013), emotional regulation,
calmness and somatization (Broderick & Metz, 2009; Metz et al.,
2013), and eating disorder risk factors/symptoms (Atkinson &
Wade, 2015).

Four of these eight studies are of note, three being randomised
controlled trials (Atkinson & Wade, 2015; Raes et al., 2014; Sibinga
et al., 2013) and three including follow-up (3 months, Kuyken et al.,
2013; and 6months, Raes et al., 2014; Atkinson&Wade, 2015). Two
of these studies found significant improvements for depression,
both showing between-group effect sizes of d ¼ .3 at post-
intervention and follow-up (Kuyken et al., 2013; Raes et al., 2014)
and with both a treatment and prevention effect demonstrated by
Raes and colleagues. A broadening of results at follow-up to include
reduced stress (d ¼ .25) and increased wellbeing (d ¼ .3) was also
shown by Kuyken et al., (2013) suggesting mindfulness skills may
strengthen over time, in contrast to the gradually decreasing long
term effects of many school prevention programs (Stockings et al.,
2015; Weare& Nind, 2011). Although no improvements in negative
affect were found in either of the following studies, Sibinga et al.
(2013) showed reduced anxiety and rumination compared to con-
trols at the end of the intervention, with medium between-group
effect sizes (d ¼ .64 and .79 respectively), and Atkinson and Wade
(2015) demonstrated improvements in a broad range of eating
disorder variables, with medium between-group effect sizes
ranging from .47 to .67 at 6-month follow-up. The limitations of
these studies include the lack of randomisation (Kuyken et al.,
2013), small sample size and large attrition rates (Sibinga et al.,
2013), use of an eating disorder specific programme (Atkinson &
Wade, 2015), and limited outcome variables (Raes et al., 2014).
However, findings across these four studies suggest that mindful-
ness programs are worthy of replication and continued exploration
under more rigorous experimental conditions.

Mindfulness-based interventions (MBSR and MBCT) tradition-
ally place an emphasis on the importance of daily home practice to
maximise benefits, although empirical support for this is conflict-
ing. Some researchers have demonstrated a positive association
between formal practice and outcome in adults (e.g., Crane et al.,
2014; Perich, Manicavasagar, Mitchell, & Ball, 2013) and youth
(Huppert & Johnson, 2010; Kuyken et al., 2013) but other adult
studies have shown no benefit without a trauma background
(Williams et al., 2014) and no relationship between informal
practice and outcomes (Crane et al., 2014). Given the conscript
audience in school-based mindfulness interventions, and the
competing demands for homework time across subjects, the ben-
efits of home practice are particularly important to investigate
further in youth.

Therefore the first aim of our study was to assess whether the
promising effects of mindfulness-based interventions in schools
could be replicated in a randomised controlled trial independent of
program developers in an Australian context. The second related
aimwas to investigate a broad range of primary outcomemeasures,
including anxiety, depression, wellbeing, and a risk factor for eating
disorders (weight and shape concerns), in order to assess the po-
tential of this intervention as a transdiagnostic prevention pro-
gram. Secondary measures were two transdiagnostic risk factors
that have shown a relationship tomindfulness in non-experimental
research in adolescents: emotional dysregulation (Ciarrochi,
Kashdan, Leeson, Heaven, & Jordan, 2011; Kerrigan et al., 2011)
and self-compassion (a potential antidote to self-critical perfec-
tionism; Bluth & Blanton, 2014). Changes in the mindfulness
construct were investigated as well, as recommended by Tan
(2015). The third aim was to assess whether any benefits were
moderated by increased adherence to home practice. We predicted
that all of our outcome measures would show improvement in the
mindfulness group compared to the control group at post-
intervention and follow-up. It was also predicted that, compared
to the control group, the mindfulness intervention would be more
effective in improving the primary outcome variables in those with
high levels of home mindfulness practice.

1. Method

1.1. Participants

A range of urban coeducational secondary schools in Adelaide,
South Australia who were either known to the researchers, had
expressed interest in being involved in research or were conve-
niently located were contacted by email with telephone follow up,
and four schools (one private, three public) agreed to participate.
One public primary school also expressed interest in taking part
and was included in the study. Students in Year 7 (primary school)
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and 8 (secondary school) were targeted as representing a crucial
developmental point where abstract reasoning capacity has
developed sufficiently, but before the escalating pressures of mid-
late adolescence, a key time for emergence of common mental
health disorders (Calkins, 2010; Zisook et al., 2007).

Power analysis showed that to detect a Cohen's d effect size of .3,
typical for a universal school-based study (Kuyken et al., 2013; Raes
et al., 2014), with a power level of .80, 228 participants were
required; 115 in each group (Hedeker, Gibbons, & Waternaux,
1999).

1.2. Design

A cluster (class) based randomised controlled design was used,
where classes were randomised to one of two groups, mindfulness
or control. Although clustering at school level would have pre-
vented contamination, clustering at the class level within schools
allowed for optimal matching across the broadest range of de-
mographic variables. The threat of contamination within schools
was considered low due to the class based training and student
practice activities being conducted at home. Outcome measures
were taken on three occasions, one week pre- and post-
intervention, as well as 11 weeks later at the end of the school
year. This represents a 3 (time) by 2 (group) repeated measures
design.

1.3. Procedure

Research approval was granted by each School Principal, the
South Australian Department for Education and Child Develop-
ment, and the Social and Behavioural Research Ethics Committee of
Flinders University, South Australia. Active (opt-in) consent was
sought from both students and their parents or guardians for use of
questionnaire data only, as the Mindfulness Program was consid-
ered standard socio-emotional learning curriculum.

Classes nominated by each school were randomly allocated to
either the control or mindfulness groups using the randomisation
function available in Excel 2010. This was performed by the prin-
cipal investigator prior to any contact with participating teachers,
and following an a priori rule such that the higher randomnumbers
were assigned to mindfulness classes within each school. Partici-
pants filled out questionnaires either online using Qualtrics Survey
software, or on paper. Testing was performed in a classroom setting
with students requested to observe test conditions (i.e., work
individually and silently), with the principal investigator and
teacher present to answer any questions. It was not possible for
students or the researcher to be blind to the allocated treatment
group.

1.4. Intervention

The mindfulness-based intervention chosen was the .b (“Dot
be”) Mindfulness in Schools curriculumwhich is based on the adult
programs MBCT/MBSR but modified for adolescents in line with
principles identified from reviews of effective school-based mental
health and wellbeing programs (e.g., explicit teaching of skills and
attitudes, shorter practices, interactive and experiential teaching
methods, and age appropriate resources such as course manual and
guided practices for home; Kuyken et al., 2013). Use of this tightly
manualised curriculum enables us to make direct comparison with
a non-randomised, controlled UK trial showing promising results in
secondary schools (Kuyken et al., 2013) and training is available
internationally including Australia. The program consists of nine
weekly lessons (for detailed lesson structure see http://
mindfulnessinschools.org/what-is-b/nine-lessons/), the length of
which can be modified to suit a school's normal lesson length. This
varied from 35 to 60 min in the schools in our study. In order to fit
the length of the school term and to allow followeup a term later,
the programwas reduced to 8 lessons, with the introductory lesson
shortened for inclusion in the first session.

Throughout the course, a range of mindfulness practices were
taught: short unguided practices (breath counting, .b: stop and be
present, mindfulness of routine daily activities including walking,
and watching thought traffic) and two 9-min guided audio files
(“FOFBOC: Feet on floor and bum on chair”, a seated body scan and
breath awareness; and “Beditation”, a lying down body scan and
relaxation practice). Guided by a homework manual, students were
encouraged to practice these at home in a structuredway outside of
formal lessons. The control group undertook normal curricular
lessons, which were mostly pastoral care or community projects.
All mindfulness lessons were conducted by the first author (CJ), a
mindfulness practitioner with tenyears of personal practice, who in
addition to .b curriculum certification had undergone adult facili-
tator training. Before this study commenced, she had also run a
small pilot community youth group with the .b programme to
establish familiarity with the curriculum.

1.5. Primary outcome measures

1.5.1. Anxiety and depression
Negative affect was measured using the Depression Anxiety

Stress Scale e Short form (DASS-21; Lovibond & Lovibond, 1995).
Sound psychometric properties have been demonstrated in adults
(Brown, Chorpita, Korotitsch, & Barlow, 1997; Henry & Crawford,
2005; Szabo, 2010; Tully, Zajac, & Venning, 2009) and the anxiety
and depression factors show good fit in non-clinical adolescents
(Szabo, 2010; Tully et al., 2009; Willemsen, Markey, Declercq, &
Vanheule, 2011), thus these two seven-item subscales were used
in the current study. Each item is scored on a four point scale from
0“never” to 3“almost always”, with higher scores reflecting higher
depression or anxiety over the past week. Examples of items
include “I couldn't seem to experience any positive feeling at all” and “I
was worried about situations in which I might panic andmake a fool of
myself”. Cronbach's alpha in this study for depression was .91 and
for anxiety was .78.

1.5.2. Weight and shape concerns
The weight and shape subscales form two of the four subscales

assessed by the Eating Disorder Examination-Questionnaire (EDE-
Q; Fairburn & Beglin, 1994), and are considered to best represent
the broad construct of weight concerns that has been found to be
one of the strongest risk factors for disordered eating in adolescents
(Jacobi& Fittig, 2010; Jacobi, Hayward, de Zwaan, Kraemer,& Agras,
2004). This questionnaire correlates well with the interview
format, which itself has excellent psychometric properties (Berg,
Peterson, Frazier, & Crow, 2012; Luce & Crowther, 1999; Mond,
Hay, Rodgers, Owen, & Beaumont, 2004). These 12 items use a 7-
point rating scale ranging from 0“not at all” to 6“markedly”, but in
order to simplify for this age group, a 4-point scale was used with
the same anchors. Questions relate to the last 28 days and include
“How dissatisfied have you felt about your weight?” and “Has your
shape influenced how you think about yourself as a person?” Higher
scores indicate greater concerns. Internal consistency of the com-
bined score in this study was a ¼ .96.

1.5.3. Wellbeing
This construct was measured using the WarwickeEdinburgh

Mental Wellbeing Scale (WEMWBS). This 14 item scale has been
validated in both university student and community adult pop-
ulations (Tennant et al., 2007). The WEMWBS was also used by

http://mindfulnessinschools.org/what-is-b/nine-lessons/
http://mindfulnessinschools.org/what-is-b/nine-lessons/
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Kuyken et al. (2013) in their secondary school sample. This 14 item
scale surveys the last two weeks, using items such as “I've been
feeling optimistic about the future” and “I've been feeling close to other
people”. Items are rated on a five point scale from 1 “none of the
time” to 5 “all of the time”, with higher scores signifying higher
wellbeing. Internal consistency in the current study was a ¼ .92.

1.6. Secondary outcome measures

1.6.1. Mindfulness
The Child and Adolescent Mindfulness Measure (CAMM) was

used in this study, and this scale has been validated in 10e17 year
olds (Greco, Baer, & Smith, 2011). The CAMM is a 10 item scale,
rated from 0 (never true) to 4 (always true). Items include state-
ments such as “I keep myself busy so I don't notice my thoughts or
feelings”, and “At school, I walk from class to class without noticing
what I'm doing”. All items are reversed to score the questionnaire,
with higher scores reflect greater mindfulness. Internal reliability
for the current study was a ¼ .85.

1.6.2. Emotional dysregulation
This was measured using the Difficulties in Emotional Regula-

tion Scale (DERS; Gratz & Roemer, 2004) which has shown sound
psychometric properties in a large community sample of adoles-
cents for the subscales and the overall score (Weinberg & Klonsky,
2009), with the latter being used in the current study. The 36 DERS
items are rated from 1 “almost never” to 5 “almost always” and
include items such as “When I am upset, I feel out of control” and “I
have difficulty making sense out of my feelings”. Higher scores indi-
cate greater difficulty in regulating emotions. Cronbach's alpha for
the current study was a ¼ .92.

1.6.3. Self-compassion
The Self-compassion scale (SCS) is a widely used 26 item

questionnaire with sound psychometric properties (Neff, 2003). Six
subscales or an overall score can be derived, the latter of which will
be used in this study. The SCS has also been used in two adolescent
samples with good internal consistency (Bluth & Blanton, 2014;
Neff & McGeehee, 2010) which was supported in the current
study, a¼ .91. The SCS uses 5-point Likert scales spanning 1 (almost
never) to 5 (almost always) with higher scores indicating greater
self-compassion. Items include “When things are going badly for me,
I see the difficulties as part of life that everyone goes through” and
“When I'm going through a very hard time, I give myself the caring and
tenderness I need”.

1.7. Homework practice

At the two post intervention time points, additional questions
were added to the questionnaire package, surveying amount of
home practice. At T2 (one week post completion) students were
asked “During the 8 week course, how often did you practice each of
the following techniques outside of the lessons? Students were sup-
plied with a list of techniques learnt during the mindfulness course
and asked to rate each on a five point scale as follows: 1 “never”, 2
“once or twice in total”, 3 “greater than twice in total but less than
once a week”, 4 “once or twice each week” to 5 “three times or more
each week”. At T3 (end of school year, 11 weeks later) the question
was reworded “Since the mindfulness course at school, how often
have you used the following mindfulness techniques?”

1.8. Course acceptability measures

1.8.1. Student feedback
Participants in the mindfulness intervention group undertook a
survey in the last lesson of the course based on a similar measure
used by Kuyken et al. (2013). Students were asked to rate the
following four questions on a 0e10 point Likert scale with higher
scores indicating greater satisfaction/likelihood: “How would you
rate the course in terms of being enjoyable and interesting?”, “How
much do you think you have learnt during the course?”, “In the future,
how likely are you to use any of the techniques you have learnt?” and
“How would you rate the instructor?”.

1.8.2. Teacher feedback
Teachers in the mindfulness intervention classes as well as

school counsellors who attended any lessons also undertook a
survey in the last lesson of the course. Staff were asked to rate the
same four questions relating to their own experience of the course.
In addition, staff were asked “In your opinion, do you think the course
would be more effective if run by the regular class teacher (with some
supported mindfulness training) or by an experienced mindfulness
trainer (not necessarily a school teacher) coming into the school?
Why?”.

1.8.3. Post hoc qualitative interview
Given the very poor consent rate (25%) for the lowest socio-

economic school rendering statistical analysis of this subgroup
impossible, and marked difficulties with classroom behaviour in
this setting during intervention delivery, a further face to face
debriefing meeting was conducted with the school counsellor and
classroom teacher following the course. Questions raised by the
researcher included whether the content and structure of the .b
curriculum lessons were appropriate for these students with high
rates of trauma backgrounds, challenging home environments and/
or behaviour issues; and how the course might be modified to
maximise input for engaged students but still expose disruptive
students to the ideas (e.g., smaller groups, different setting to usual
classroom, shorter and more frequent lessons).

1.9. Statistical analysis

All analyses were performed using IBM Statistical Package for
the Social Sciences, Version 22 (IBM SPSS). One-way ANOVA tests
were conducted to examine potential baseline differences between
groups completing one, two or three waves of data. Data were not
adjusted for the effect of clustering, given that each school con-
tained mindfulness and control groups, and the same instructor
delivered all mindfulness classes. Primary and secondary outcome
analyses were conducted using Linear Mixed Modelling (LMM),
enabling inclusion of cases with missing data via maximum likeli-
hood estimation, with baseline measures entered as covariates. The
amount of home practice was investigated as a moderator of
outcome at T2 (amount of home practice during the course) and T3
(amount of home practice since the course) for the mindfulness
group, using hierarchical multiple regression and controlling for
baseline at Step 1, with the overall mean frequency of homework
practices during the relevant period entered in Step 2.

2. Results

2.1. Description of participants

Fig. 1 shows the flow of participants through the study. Ten
parents (2.4% of eligible students) actively requested that their
child not be involved in the study, and of these, the four students in
the mindfulness group undertook private study outside of the
classroom during these lessons while the six students in the control
group did not take part in survey analysis. Consent forms were not
returned for a further 97 students (23.4% of eligible students), and
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these data were not included in the analysis. Non-return of consent
forms was over-represented by the lowest socioeconomic school,
rendering 75% of student data unable to be used in this setting.

Participating schools represented a broad range of socioeco-
nomic status as measured on the Index of Community Socio-
Educational Advantage (ACARA, 2011), whereby 1000 represents
the mean, with a standard deviation of 100. The participating
schools ranged from 951 to 1160, with a mean index of 1047
(SD ¼ 85.77). Schools were categorised for this study as low SES
(within one SD below mean; two participating schools), medium
SES (within one SD above mean; two participating schools) or high
SES (greater than one SD above mean; one participating school).

Of the 308 students who participated, the mean age was 13.63
(SD ¼ .43) and 47.7% were female. At a participant level, 16.2% of
students were in the low SES band, 39% were in the medium
category, and 44.8% were in the high SES category. At baseline,
21.6% of the sample scored in the clinical range for depression
(moderate or above on DASS-21) and 22.2% for anxiety.
2.2. Preliminary analyses

Data for anxiety, depression, emotional dysregulation and
weight/shape concerns was positively skewed. Following square
root transformations Z scores for these variables improved to
acceptable parameters for normality. After transformation there
were between one and six outliers at baseline for the following
variables: depression, anxiety, self-compassion and emotional
dysregulation. These were retained in the analyses.

Comparable percentages of students were missing at each time
point, and one-way ANOVA analyses showed no significant differ-
ences on baseline characteristics between those participants who
were present for one, two or three waves of data collection. It is
noted that for mindfulness, one of the secondary outcomes, this
approached significance, F(2,271) ¼ 3.0, p ¼ .051, such that those
who missed twowaves of data collection trended towards showing
lower levels of mindfulness than those who were missed one or no
waves. However, numbers of students missing two waves of data
were small (N ¼ 13; 4.2%).
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Attendance over the 8-lesson course was high (M ¼ 7.09;
SD ¼ 1.56), with 87% attending at least six of the eight lessons. Due
to the very low consent rates at the SES schools, this data is more
representative of middle-high SES bands.
2.3. Repeated measures analyses

Descriptive statistics (means and standard deviations) for the
mindfulness intervention and control groups across each of the
three time points are shown in Table 1, including within-group
effect sizes from baseline. Table 2 presents results from the mixed
models analysis after adjusting for baseline scores, demonstrating
only a main effect of time for anxiety, with no main effects of group
or groupetime interactions for any primary or secondary outcome
variable. Between group effect sizes were small at both time points
for all outcome variables, ranging from .01 to .28.

Given the absence of significant differences, LMMwas also used
to investigate gender, depression, anxiety and weight/shape con-
cerns as moderators. For depression and anxiety, “high” classifica-
tions were based on scoring moderate or above (�7 or � 6
respectively). For weight/shape concerns, a median split was used.
Results of these analyses are shown in Table 3. All significant
moderator by group by time interactions were found at three-
month follow-up, where anxiety was higher in the mindfulness
group compared to controls for males (Cohen's d¼ .22), and also for
those with low baseline weight/shape concerns (d ¼ .30) or low
baseline depression (d ¼ .27). A previous study showing higher
levels of mindfulness on the CAMM in adolescent males aged
12e15 years (Kuby, McLean, & Allen, 2015) suggested testing for
gender differences in this measure might be instructive in inter-
preting these results. A subsequent independent t-test demon-
strated that in our sample, males (M ¼ 2.63, SD ¼ .76) were higher
at baseline on mindfulness than females (M ¼ 2.23, SD ¼ .73),
t(272) ¼ 4.36, p < .001, d ¼ .54.
Table 1
Descriptive statistics including within-group effect sizes for mindfulness and control gro

Mindfulness

Mean SD Within

Depression T1 .53 0.49 T1 vs
T2 .52 0.50 T2 vs
T3 .54 0.52 T1 vs

Anxiety T1 .52 0.39 T1 vs
T2 .61 0.42 T2 vs
T3 .58 0.45 T1 vs

Weight/Shape Concerns T1 .79 0.77 T1 vs
T2 .86 0.83 T2 vs
T3 .82 0.83 T1 vs

Wellbeing T1 3.57 0.66 T1 vs
T2 3.65 0.66 T2 vs
T3 3.62 0.70 T1 vs

Emotional Regulation T1 2.51 0.55 T1 vs
T2 2.28 0.60 T2 vs
T3 2.29 0.62 T1 vs

Self-compassion T1 3.09 0.65 T1 vs
T2 3.12 0.57 T2 vs
T3 3.18 0.53 T1 vs

Mindfulness T1 2.47 0.73 T1 vs
T2 2.42 0.78 T2 vs
T3 2.44 0.75 T1 vs

Note. ES ¼ effect size (Cohen's d); At T1, N ¼ 128 (mindfulness) N ¼ 165 (control); T2, N ¼
Measures: Depression/Anxiety ¼ DASS-21; Weight/shape concerns ¼ Weight/shape su
Edinburgh Mental Wellbeing Scale; Emotional Dysregulation ¼ Disorders of Emotional R
Adolescent Mindfulness Scale.
2.4. Home practice analyses

Mean frequencies for each type of home practice both during
the course (measured post intervention) and since the course
(measured at follow-up) are shown in Table 4. Across all techniques,
on average, students undertook self-directed mindfulness practice
less than once a week at both time-points. Overall, 26.25% of stu-
dents undertook homework once a week or more during the
course, and this had reduced to 12.72% at follow-up. Longer prac-
tices requiring audio files were done less frequently at both time
points, and at follow up, and frequencies for all practices had
reduced compared to immediately post intervention.

Amount of home practice was investigated as a moderator. As
can be seen in Table 5, frequency of homework did not account for
significant variance in any of the primary dependent variables after
accounting for baseline scores.
2.5. Course acceptability

Students in the mindfulness group completed course accept-
ability questionnaires during the last lesson (n ¼ 129). On 0e10
Likert scales, mean scores were as follows: enjoyment and interest
6.67 (median 7, range 0e10); amount learnt 6.73 (median 7, range
0e10) and likelihood of using techniques in the future 6.14 (median
7, range 0e10). These scores are comparable to those reported by
Kuyken et al. (2013). Instructor rating by students for the current
course was 8.49 (median 9, range 0e10).

Seven classroom teachers and two school counsellors who also
attended lessons completed course questionnaires pertaining to
their personal experience of the course, with mean scores as fol-
lows: enjoyment and interest 9.44 (median 10, range 8e10);
amount learnt 8.56 (median 9, range 5e10); likelihood of using
techniques in the future 8.88 (median 10, range 8e10) and
instructor rating 9.67 (median 10, range 8e10). Teachers were also
asked to comment on whether an external facilitator or an
embedded school teacher should deliver the course. Of the seven
ups at baseline (T1), post-intervention (T2) and follow-up (T3).

Control

-group ES Mean SD Within-group ES

T2 .02 .64 0.70 T1 vs T2 .12
T3 .04 .56 0.65 T2 vs T3 .16
T3 .02 .46 0.56 T1 vs T3 .28
T2 .22 .50 0.51 T1 vs T2 .11
T3 .07 .56 0.56 T2 vs T3 .19
T3 .14 .46 0.51 T1 vs T3 .08
T2 .09 .91 0.86 T1 vs T2 .09
T3 .05 .83 0.88 T2 vs T3 .00
T3 .04 .83 0.81 T1 vs T3 .10
T2 .12 3.55 0.74 T1 vs T2 .09
T3 .04 3.62 0.79 T2 vs T3 .08
T3 .07 3.65 0.80 T1 vs T3 .13
T2 .40 2.52 0.64 T1 vs T2 .50
T3 .02 2.18 0.72 T2 vs T3 .04
T3 .38 2.15 0.73 T1 vs T3 .54
T2 .05 3.04 0.70 T1 vs T2 .17
T3 .11 3.16 0.74 T2 vs T3 .07
T3 .15 3.21 0.69 T1 vs T3 .24
T2 .07 2.41 0.81 T1 vs T2 .12
T3 .03 2.51 0.83 T2 vs T3 .15
T3 .04 2.63 0.82 T1 vs T3 .27

115 (mindfulness) N ¼ 154 (control); T3, N ¼ 111 (mindfulness) N ¼ 147 (control);
bscales of the Eating Disorder Examination-Questionnaire; Wellbeing ¼ Warwick
egulation Scale; Self-compassion ¼ Self Compassion Scale; Mindfulness ¼ Child and



Table 2
Mixed model analyses with between-group effect sizes (N ¼ 308).

Treatment
group

Time Treatment
group � time

Post intervention (T2) 3-month follow-up (T3)

Adjusted mean difference
(95% CI)

Between-
group ES

Adjusted mean difference
(95% CI)

Between-
group ES

Primary outcome measures
Depression F(274.12) ¼ 2.60 F(243.71) ¼ 3.29 F(243.70) ¼ 1.97 .03 (�.06 to .11) .01 .09 (.003 to .19) .23
Anxiety F(267.81) ¼ 1.94 F

(240.22) ¼ 6.89**
F(240.23) ¼ 2.54 .01 (�.07 to .09) .03 .08 (�.001 to .17) .23

Weight/Shape
concerns

F(256.01) ¼ .26 F(232.76) ¼ .64 F(232.77) ¼ 2.26 .02 (�.05 to .08) .05 .05 (�.03 to .13) .13

Wellbeing F(267.02) ¼ .33 F(236.90) ¼ .05 F(236.88) ¼ .37 .06 (�.08 to .21) .09 .01 (�.14 to .16) .02
Secondary outcome measures
Emotional

Dysregulation
F(264.81) ¼ 1.54 F(224.79) ¼ .56 F(224.79) ¼ .04 .02 (�.02 to .06) .11 .03 (�.02 to .07) .12

Self-compassion F(256.18) ¼ .003 F(221.40) ¼ 3.42 F(221.40) ¼ .13 .02 (�.11 to .14) .03 .009 (�.12 to .13) .02
Mindfulness F(251.85) ¼ 3.39 F(226.59) ¼ 1.93 F(226.64) ¼ 2.78 .05 (�.13 to .23) .06 .23 (.04e.42) .28

Note. ES ¼ Effect Size (Cohen's d); *p < .05 **p < .01; MF ¼ Mindfulness intervention group; C ¼ Control group; Measures: Depression/Anxiety ¼ DASS-21; Weight/shape
concerns ¼ Weight/shape subscales of the Eating Disorder Examination-Questionnaire; Wellbeing ¼ Warwick Edinburgh Mental Wellbeing Scale; Emotional
Dysregulation ¼ Disorders of Emotional Regulation Scale; Self-compassion ¼ Self Compassion Scale; Mindfulness ¼ Child and Adolescent Mindfulness Scale.

Table 3
Mixed model analyses for moderation: Estimated marginal means for moderator (4) by treatment group (2) by time (2).

Moderator Outcome variable (moderator � treatment group � time) Post intervention 3-month follow-up
M (SE) M (SE)

Male Female Male Female

MF (N ¼ 70) C (N ¼ 91) MF (N ¼ 62) C (N ¼ 85) MF C MF C

Gender Wellbeing F(236.34) ¼ .15 3.74 (.08) 3.69 (.07) 3.56 (.08) 3.48 (.07) 3.70 (.08) 3.70 (.07) 3.52 (.08) 3.51 (.07)
Depression F(243.43) ¼ 1.59 .58 (.05) .57 (.04) .67 (.05) .62 (.04) .57 (.05) .48 (.04) .67 (.05) .56 (.04)
Anxiety F(240.10) ¼ 3.55** .69 (.04) .64 (.04) .65 (.04) .67 (.04) 0.62 (.04) 0.51 (.04) .68 (.05) .61 (.04)
Weight/Shape concerns F(235.87) ¼ 1.63 .72 (.04) .72 (.04) .82 (.04) .79 (.04) .65 (.04) .79 (.04) .79 (.04) .75 (.04)

Low Depression High Depression Low Depression High Depression

MF (N ¼ 110) C (N ¼ 135) MF (N ¼ 22) C (N ¼ 41) MF C MF C

Depression Wellbeing F(238.87) ¼ .53 3.69 (.06) 3.59 (.06) 3.49 (.14) 3.59 (.11) 3.67 (.06) 3.58 (.06) 3.35 (.14) 3.71 (.11)
Weight/Shape concerns F(234.14) ¼ 2.29 .77 (.03) .72 (.03) .77 (.07) .86 (.05) .69 (.03) .76 (.03) .84 (.07) .79 (.06)
Anxiety F(239.67) ¼ 3.54** .66 (.03) .62 (.03) .74 (.07) .74 (.06) 0.61 (.03) 0.51 (.03) .83 (.08) .71 (.06)

Low Anxiety High Anxiety Low Anxiety High Anxiety

MF (N ¼ 104) C (N ¼ 139) MF (N ¼ 28) C (N ¼ 37) MF C MF C

Anxiety Wellbeing F(236.09) ¼ .54 3.68 (.06) 3.66 (.06) 3.57 (.12) 3.36 (.11) 3.67 (.06) 3.64 (.06) 3.44 (.12) 3.48 (.12)
Weight/Shape concerns F(232.59) ¼ 2.04 .77 (.03) .73 (.03) .77 (.06) .85 (.06) .69 (.03) .76 (.03) .82 (.06) .79 (.06)
Depression F(243.20) ¼ 2.34 .61 (.04) .55 (.03) .67 (.07) .76 (.07) .56 (.04) .48 (.03) .77 (.07) .69 (.07)

Low WSC High WSC Low WSC High WSC

MF (N ¼ 65) C (N ¼ 73) MF (N ¼ 67) C (N ¼ 103) MF C MF C

WSC Wellbeing F(235.47) ¼ .51 3.73 (.08) 3.70 (.07) 3.58 (.08) 3.50 (.07) 3.75 (.08) 3.66 (.08) 3.49 (.08) 3.56 (.07)
Anxiety F(240.06) ¼ 2.84* .67 (.04) .61 (.04) .67 (.04) .70 (.04) 0.64 (.04) 0.49 (.04) .65 (.04) .62 (.04)
Depression F(243.42) ¼ 1.66 .58 (.05) .55 (.04) .66 (.05) .63 (.04) .58 (.05) .45 (.05) .65 (.05) .58 (.04)

Note. M¼ adjustedmean after controlling for baseline value of dependent variable; SE¼ standard error; MF¼Mindfulness intervention group; C¼ Control group; Depression/
Anxiety ¼ DASS-21; WSC (Weight/shape concerns) ¼ Weight/shape subscales of the Eating Disorder Examination-Questionnaire; Wellbeing ¼ Warwick Edinburgh Mental
Wellbeing Scale; **p < .01 * p < .05 with significant pairwise comparison in bold.
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respondents, three preferred an external facilitator, citing increased
student engagement with a novel presenter, and the need for
extensive teacher training to deliver such a specialised topic. Four
respondents nominated a co-teaching role as ideal, benefitting
from the combination of an expert inmindfulness workingwith the
teacher taking care of classroom behaviour. One of these teachers
suggested that teachers could progress to become self-sufficient
with delivery in this model. The final two respondents felt both
approaches had merit, with external facilitators lacking detailed
knowledge of student background, but embedded teachers needing
to be engaged and well trained to deliver the program adequately.

A post hoc qualitative interview with the school teacher and
counsellor from the lowest SES school was conducted following the
intervention, prompted by the poor consent rates and behaviour
problems at this school. Importantly, school staff felt that the
content and structure of this coursewas appropriate for this cohort,
and that it worked well to give students the freedom to “tune out”
by inviting them to put their heads down on the desk to rest at any
time, but at the same time allowing them to be exposed to alter-
native strategies for dealing with unpleasant emotions and
thoughts. Staff felt this course compared favourably to other pro-
grams that had been trialled in the school, as it contained less
theory and did not require expensive equipment to implement, but
had good practical strategies for immediate use. Suggestions were
made to spend longer in the introductory session to engage stu-
dents, as immediate defence strategies such as “I've coped in the



Table 4
Frequency of home practice compliance for the mindfulness intervention group (N ¼ 132).

During course Since course

Mean (SD) Percentage with high compliancea Mean (SD) Percentage with high compliancea

Mindfulness Practice
Breath counting 2.85 (1.15) 31.2 2.18 (1.13) 16
.bb 2.71 (1.26) 31.2 2.04 (1.15) 11.3
Beditationc 2.09 (1.22) 17.8 1.82 (1.09) 11.9
FOFBOCc 2.13 (1.12) 14.0 1.73 (0.97) 7.6
Everyday activities 2.83 (1.33) 33.9 2.10 (1.29) 17.1
Thought Traffic 2.59 (1.38) 29.4 1.90 (1.17) 12.4
Overall 2.54 (0.93) 26.25 1.98 (0.94) 12.72

Note.
a Undertook homework once a week or more.
b Stop and be present - brief meditation.
c Nine minute audio file guided body scan mediation.

Table 5
Regression Analysis Showing the Extent towhich Frequency of Home Practice during theMindfulness Intervention Predicted Change on the Primary OutcomeMeasures at Post
Intervention and Follow-up (N ¼ 132).

Depression Anxiety Weight/Shape concerns Wellbeing

R2 R2change b R2 R2change b R2 R2change b R2 R2change b

Post-intervention
Model 1
Baseline value for dependent variable .27** .52** .18** .43** .65** .81** .36** .60**
Model 2
Baseline value for dependent variable .51** .43** .81** .58**
Mean frequency of all home practices .003 �.05 .003 .05 <.001 �.01 .004 .07
Follow-up
Model 1
Baseline value for dependent variable .30** .55** .15** .39** .63** .79** .42** .65**
Model 2
Baseline value for dependent variable .54** .39** .79** .63**
Mean frequency of all home practices .01 �.07 .003 .05 .001 .03 .02 .08

Note. * significant at p < .05; ** significant at p < .01; Measures: Depression/Anxiety ¼ DASS-21; Weight/shape concerns ¼ Weight/shape subscales of the Eating Disorder
Examination-Questionnaire; Wellbeing ¼ Warwick Edinburgh Mental Wellbeing Scale.
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past; I don't need this”were noted by the classroom teacher. A firm
teameteaching alliance was also seen as important, with someone
always present who knew the students' backgrounds, with expec-
tations of behaviour more firmly outlined in the introductory
lesson, and with consistent classroom teacher follow-up if bound-
aries were crossed. Reinforcement of ideas during pastoral care
lessons was cited as an ideal accompaniment to the course. Moving
forwards, staff suggested using a different room for future delivery
in order to interrupt classroom dynamics, including use of smaller
groups to increase interaction and better manage behaviour issues,
and running sessions twice a week to reinforce ideas.
3. Discussion

This study investigated an existing 8-week mindfulness curric-
ulum in early adolescents within a randomised controlled design,
with a wide range of outcome measures: depression, anxiety,
wellbeing, eating disorder risk factors, emotional dysregulation,
self-compassion and mindfulness. Unlike earlier promising studies
in secondary schools (Atkinson & Wade, 2015; Kuyken et al., 2013;
Raes et al., 2014; Sibinga et al., 2013), we found no improvements in
any of the outcome variables either immediately post intervention
or at three-month follow-up, despite high acceptability of the
program amongst students and teachers.

In contrast, self-rated anxiety was higher in the mindfulness
group at follow-up across a range of subgroups: males, and those of
both genders with low baseline levels of weight/shape concerns or
depression. Increases in negative affect post mindfulness-based
intervention have been demonstrated previously in adults
(Brooker et al., 2013). These authors suggested that this may be due
to increased awareness of emotional states as mindfulness in-
creases, which was supported by improvement in the “observing”
subscale of their mindfulness measure (Five Facet Mindfulness
Questionnaire, Baer et al., 2008). While we did not see a concom-
itant increase in mindfulness in our study, we used a short, single
factor youth measure (CAMM) which may not have had the ca-
pacity to detect this type of change. Males showed higher baseline
scores for mindfulness in our adolescent sample, replicating a
recent finding by Kuby et al. (2015), and this may have amplified
the effect of increasing awareness. It is more difficult to explain the
increases in anxiety for those low in depression and weight/shape
concerns at baseline. One possibility is a jump in awareness of
emotional states in these groups which may become somewhat
ruminative in nature. Brooker et al. (2013) hypothesised that as
mindfulness continues to develop, one might then start to see a
decrease in negative affect. However, at the three month follow-up
mark in our study, anxiety levels remained greater in these sub-
groups. Taken overall, effect sizes for all subgroup interactions were
small (d < .30) and further investigations of moderators in this age
group will be instructive.

Universal studies can be subject to floor or ceiling effects on
measures, given the relative health of the sample compared to
clinical groups. We were able to compare our low baseline mea-
sures for depression on the DASS-21 to two other similar school
based studies to explore this possibility. Clinical levels of depres-
sion at baseline, using standard clinical cut-offs for the DASS-21,
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were similar in our sample (intervention group ¼ 16.7%;
control ¼ 23.3%) to Raes et al. in their 2014 study demonstrating
improvement (21%; 24%). Further, Nehmy and Wade (2015) re-
ported similarly low mean scores at baseline (.57; .59) to our study
(.53; .64), yet were still able to detect improvement (lowering of
scores) in their 6-week CBT intervention in schools. Together with
the lack of improvement across any of the other six outcome
measures, the presence of floor or ceiling effects do not adequately
explain our findings.

Given the exponential growth of studies supporting mindful-
ness in young people, it is sobering to find that under tightly
controlled experimental conditions wewere unable to replicate the
postulated improvements in mental health. One explanation for a
lack of effect is that while mindfulness programs for youth are
downward derivations of adult curricula, underlying mechanisms
of change may differ between these two populations given
incomplete neurocognitive development in the maturing brain
(Meiklejohn et al., 2012; Tan, 2015). As yet, no model of mindful-
ness in youth exists to describe the developmental trajectory of its
various facets with and without intervention. In the absence of
cross-sectional measurement of mindfulness facets in different age
groups in youth, and mediational pathway research within age
brackets, program developers are, to a degree, “flying blind” in
applying a model that may have limited applicability to this group
(Burke, 2010; Meiklejohn et al., 2012).

In the effective 8-week adult mindfulness programs, classes are
2.5 h supplemented by 40 min of daily home practice. Questions
remain as to how to best dilute youth programs so they are
digestible and safe while still achieving an effect. Of the four
controlled trials in secondary schools to date, all were once weekly,
single module programs, based on the traditional structure of adult
interventions. The .b curriculum allows variable lesson length to fit
school timetables, and although not reported by Kuyken et al.
(2013), this varied in our trial from 35 min to 60 min. By contrast,
dosage within weekly lessons was greater in the curricula used by
Sibinga et al. (2013) and Raes et al. (2014): 50 min per lesson over
12 weeks, and 100 min over eight weeks, respectively. However,
Atkinson and Wade (2015) also allowed variable lesson length in a
comparatively short (three week) curriculum that focused on
applying aspects of mindfulness to body image. Although there was
no change in negative affect, lasting improvement occurred across a
broad range of eating disorder variables (weight/shape concerns,
dietary restraint, thin ideal and eating disorder symptoms). This
suggests that applying mindfulness principles to specific scenarios
(e.g., body image in magazines, mirror exercises) might increase its
effectiveness in youth, and this is worthy of further investigation
across a broader range of applications. Future studies might also
formally investigate optimal lesson length, or whether alternative
strategies to increase the dose of mindfulness (e.g., short daily
classroom practices, extending curriculum length or teaching
additional modules over subsequent year levels) achieve more
robust replication of positive effects in young people.

An alternative explanation for the lack of effect in our study
relates to program adherence. While the .b curriculum is tightly
manualised, there were three variations made during delivery in
our trial that may have inadvertently had an impact on dosage and
effect. First, the nine week course was shortened to 8 weeks by
reducing the introductory lesson (designed to engage students in
why mindfulness might be of benefit) to a 10 min presentation
combined with Lesson 1. In retrospect this may have been a key
omission, potentially impacting on home practice commitment,
particularly with a conscript audience. Second, course manuals
were supplied to students in most schools in e-format in our trial,
which meant that students had to either convert the file or print a
hard copy in order to complete the home practice log, which
created extra barriers to undertaking homework that was not being
checked or graded. Third, this particular curriculum is designed to
be delivered by embedded teachers in schools rather than an
external facilitator, such as was used in our program. The benefits of
class teacher delivery extend beyond increased disseminability to
include more regular contact with the class for embodiment of
mindful behaviour, drip-feeding of ideas across the curriculum,
regular reminders of daily home practice, and the opportunity to
conduct extra mindfulness practices between the formal weekly
lessons. Taken together, these adherence changes may have
reduced the overall dose of mindfulness outside of formal lessons,
in particular through home practice compliance. Illustrating this,
only 26.25% of our students undertook home practice once a week
or more during the course, which contrasts sharply with Huppert
and Johnson (2010) who, in an earlier iteration of the .b curricu-
lum, reported nearly 70% of students undertaking self-directed
practice more than once a week. Rates of ongoing mindfulness
practice at three month follow-up were also lower in our study
(12.72% practising once a week or more) compared to Kuyken et al.
(2013) who found 21% of students continued practising at least
once a week. Although our study did not support a relationship
between degree of home practice and outcome, this may reflect the
small numbers of participants in the high compliance group, and
future school-based studies should continue to carefully evaluate
self-directed practice to either clearly demonstrate its benefit to
students or conversely, to remove this added demand if results do
not support an effect.

Competent delivery of the mindfulness program evaluated in
this trial must be examined as another potential issue. In our study,
ratings from students and school staff support the .b instructor's
competency in engaging students in the classroom, despite the lack
of prior teaching experience. However, a separate issue is instructor
experience in delivering mindfulness-based interventions.
Although the .b instructor exceeded the mindfulness prerequisites
for delivering the .b curriculum, she would be considered an early
phase adult mindfulness instructor (Mindfulness Training Institute
of Australasia, MTIA, 2014). This does raise questions about com-
petencies to teach mindfulness-based interventions to youth, as
evidenced in a previous study which found such competency to be
critical to obtaining significant improvements (Atkinson & Wade,
2015). Certainly in adults, competencies are becoming more
tightly prescribed (Crane et al., 2012) and it could be argued that
competency to teach youth should be just as tightly monitored, or
even more so, given the vulnerability of this population. However,
this would prevent large-scale dissemination, and Felver et al.
(2015) suggest the possibility that mindfulness-based in-
terventions for young people, being more simplistic, may require
less extensive training than the more comprehensive adult pro-
grams. How much training is enough for safe and effective
dissemination of mindfulness on a large scale to young people re-
mains an important area for future research.

Given the benefits of school teachers conducting mindfulness-
based programs through increased contact with students, it was
interesting that from an experiential perspective, staff preference in
our trial leant towards an external facilitator or a team teaching
approach. Certainly there was an emerging theme that school
teacher motivation in developing competence to teachmindfulness
(ranked as very important by staff in this trial) would vary. While
the novelty of an external presenter may be of benefit in mid to
high socioeconomic demographics, the behavioural challenges
apparent with the lowest socioeconomic school in our study sup-
port the idea that teacher familiarity and trust may be a crucial
element in successfully imparting skills with this group (Bluth et al.,
2015).

The design of this study addresses several shortcomings
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identified in the literature (Britton et al., 2014; Burke, 2010; Felver
et al., 2015; Meiklejohn et al., 2012; Tan, 2015; Waters et al., 2014).
First, it was a multi-site, randomised controlled design with a
moderately large sample size based on a priori power calculations.
Second, it included follow-up (three months). Third, it sought to
replicate an existing mindfulness-based intervention for youth.
Fourth, socioeconomic status was not only reported but a broad
range of socioeconomic bands included, although it was unfortu-
nate that poor opt-in consent rates resulted in high data wastage in
the lower range schools. Use of the same instructor for all classes in
the intervention arm represents a strength (consistency) and a
limitation (generalisability of findings). Another limitation is the
reliance on self-report measures. It is recommended that future
studies aim to includemultiple sourcemeasures such as parent and
teacher reports. Accessing existing school databases for academic
and behaviour recordsmay also beworth considering as a relatively
simple way to add weight to self-report results.

4. Conclusion

In a tightly controlled experimental design, evaluating the
impact of an existing and widely available school-based mindful-
ness program, no improvements were demonstrated on any
outcome measure either immediately post intervention or at three
month follow-up. Further research, including investigation of me-
diators and moderators in experimental designs, is required to
identify active ingredients and optimal dose in mindfulness-based
programs in school settings.
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