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Abstract

Objectives Though findings have been mixed, some primary or elementary school-based mindfulness and cognitive behav-
ioural interventions have been shown to improve aspects of emotion regulation. Age is suggested as a potential mediator
but previous reviews have not addressed this comprehensively, making evaluation of impact unclear. The current review
brought together the evidence surrounding the impact of mindfulness-based interventions (MBIs) or cognitive behavioural
interventions (CBIs) on emotion regulation in children aged between 7 and 12 years.

Method Databases (British Education Index, Child Development and Adolescent Studies, CINAHL, Education Source,
ERIC, MEDLINE, PsycINFO, PubMed, SAGE, Web of Science) were searched for published and unpublished randomised
controlled trials evaluating the effect of primary school-based MBIs (n=18) or CBIs (n=12) on measures of emotional
awareness, modulation and expression.

Results Analysis of the MBIs in this review indicated a significant improvement in emotional awareness, an increase in posi-
tive emotions and a reduction in depression. Sub-analyses found an effect of age, duration and universal delivery for MBIs.
Analysis of the CBIs indicated significant improvement in child negative expressive behaviours as reported by parents. Risk of
bias was low across domains of incomplete outcome data and selective outcome reporting but was unclear in other domains.
Conclusions Evidence from the MBI studies suggested that universal interventions with a shorter duration had more signifi-
cant effects, particularly for 10-12-year-old participants. Future research should investigate programme design features and
the suitability of content and skill-focus for different age groups, employing qualitative techniques for analysis. This could
lead to reconsideration of typical intervention formats for primary school children.

Pre-registration PROSPERO #CRD42019139283.
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In 2022, 15.2% of children aged 7-10 years old were identi-
fied as having a probable mental disorder in England (NHS
digital, 2022) and it is likely that less than two-thirds will
have accessed professional help (Radez et al., 2021). School-
based support for mental health could help address this sig-
nificant gap. One-to-one services, collective discussions of
emotions and well-being in a classroom setting have been
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shown to create a more inclusive, non-stigmatising envi-
ronment which may make it easier for children with more
serious mental health problems to seek help (Weare & Nind,
2011). School-based interventions can also be a welcome
resource for schools, easing the requirement of specialist
knowledge and lesson planning (Davies & Matley, 2020;
Weare, 2015).

Metacognitive approaches, getting children to think about
their thinking (Flavell, 1979), offer a way to generate curi-
osity of cognitive processes that can bring about greater
understanding of evaluation and self-reflection (Larkin,
2010). Metacognitive insight and strategies can be taught
to primary age pupils (Perry et al., 2019) and can be inte-
grated into the curriculum, as evidenced with interventions
such as the growth mindset (Blackwell et al., 2007; Dweck,
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2006). Two of the most prevalent school-based metacogni-
tive approaches are cognitive behaviour interventions (CBIs)
and mindfulness-based interventions (MBIs). Creating an
objective awareness and understanding of cognitions is a
fundamental characteristic of both types of intervention
(Crane et al., 2017; Fenn & Byrne, 2013).

A key difference between CBIs and MBISs is the theoreti-
cal basis of change. CBIs work from the principle of reap-
praisal: that if an individual gains control of dysfunctional
cognitions, they (the individual) can change them to reduce
emotional distress and maladaptive behaviours (Daunic
et al., 2012). In MBIs, rather than giving values to thoughts
(e.g. functional or dysfunctional), the aim is to facilitate
non-judgemental awareness (Kabat-Zinn, 2003). As such,
there is no attempt to change thoughts (e.g. from negative to
positive), but rather to learn to observe without judgement,
changing the relationship rather than the context (Roeser
et al., 2022; Teasdale, 1999).

Although comparisons of these interventions have been
conducted in previous reviews (e.g. Caldwell et al., 2019;
Dray et al., 2017; Mackenzie & Williams, 2018), the prec-
edence has been to compare CBIs with a range of other
interventions. However, the similarity in the application of
CBIs and MBI justifies a more direct comparison. Both can
be integrated relatively easily into the school curriculum and
delivered in a universal classroom setting. Teachers often
need minimal training because the interventions are either
delivered by external practitioners, or teachers are given rel-
evant resources/manuals (see reviews, e.g. Calear & Chris-
tensen, 2010; Felver et al., 2016). However, the theoretical
assumptions that underpin these approaches may lead to dif-
ferences in several applied factors in a school setting such as
the problem-focus of the intervention, appropriate partici-
pant group or the allocation of time and financial resources.
Understanding these differences can help schools to make an
informed choice regarding relevant programmes. In a com-
prehensive review of school-based interventions, Klingbeil
et al. (2017) recognised the need for a comparison between
well-established interventions to establish the effects of
these differences in theory and application.

An important consideration when exploring the effects
of school-based interventions is the age and cognitive abil-
ity of the participants (Porter et al., 2022). Significant neu-
rological changes in both the limbic system (the emotion
centre of the brain) and the pre-frontal cortex occur during
the pre-adolescent period, from around 7-8 to 11-12 years
(Bunge et al., 2002; Urbain et al., 2017). At this stage
in brain development, executive functions such as goal-
setting, inhibiting impulses and cognitive flexibility are
still in the process of maturation (Ridderinkhof et al.,
1999) and the application of controlled regulation strate-
gies makes additional demands on cognitive capacity (Best
et al., 2009; Grave & Blissett, 2004). Cognitive ability
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could differentially impact the efficacy of CBIs and MBIs
with CBIs often emphasising controlled regulation and
application of executive functions to control and change
behaviour (Daunic et al., 2006; Diamond, 2013). This con-
trasts with MBIs where there is a focus on the application
of executive functions to help create a pause between the
response to emotional stimuli and the appraisal of that
stimuli, which reduces the necessity for controlled regula-
tion strategies (Farb et al., 2013; Holzel et al., 2011; Vago
& Silbersweig, 2012). However, the level and focus of
awareness that MBIs require could prove challenging for
some children, especially those under the age of 7 years
(Maynard et al., 2017).

Although a review of school-based depression and anxi-
ety prevention programmes for 5—-19 year olds, where 84% of
the interventions were CBIs, found no effect of age (Werner-
Seidler et al., 2017), others have reported that child age sig-
nificantly influences mental health outcomes related to emo-
tion regulation (Caldwell et al., 2019; Carsley et al., 2017;
Dray et al., 2017; Porter et al., 2022). Dray et al. (2017)
reported small but significant effects of CBIs on anxiety,
depression and general psychological distress for children
aged 5-18 years. A sub-group analysis for age indicated
that anxiety and psychological distress were improved for
children 5-10 years old but in adolescents aged 11-18 years
improvement was seen for non-anxiety internalising prob-
lems only, such as self-regulation, coping, empathy and
problem-solving. Similarly, Caldwell et al. (2019) found a
small but significant beneficial impact of CBIs on anxiety
for primary school children (411 years) but not for adoles-
cents supporting the growing evidence for the use of CBIs in
younger age groups. These findings suggest that CBIs have
a positive impact on anxiety in younger children and should
be implemented prior to adolescence.

More MBI-focused reviews also suggest a greater impact
for younger children than for adolescents. Porter et al. (2022)
reported a significantly greater effect of MBIs on mental
health symptoms for 3—10-year-olds in comparison with
adolescents. Carsley et al. (2017) found improvements in
measures of emotional health and well-being for late ado-
lescents (15—-18 years) and middle childhood (6—10 years)
but no effects for early adolescents (11-14 years). This
indicates that there may be an interaction between the type
of outcome that is investigated and the age of participants.
Finally, Dunning et al. (2019) found that MBIs had larger
effect sizes for improvements in negative behaviours asso-
ciated with younger ages when compared to adolescents.
Collectively, this evidence suggests that metacognitive inter-
ventions may be most effective for primary schoolchildren.
However, all the reviews mentioned identified different age
ranges to represent younger children and none fully aligns
with a specified educational stage such as upper primary/
elementary school.



Mindfulness

In terms of differential effects on aspects of emotion
regulation, mindfulness programmes, although often show-
ing a more general approach to outcomes, are considered to
have a moderate effect on the increase of emotional aware-
ness as evaluated using measures of attention and aware-
ness (Dunning et al., 2019; Klingbeil et al., 2017; Zoog-
man et al., 2014). Emotional modulation outcomes, such
as anxiety and depression, have been shown to have small
but significant reductions following both school-based CBIs
(Caldwell et al., 2019; Calear & Christensen, 2010; Dray
et al., 2017; Mackenzie & Williams, 2018; Werner-Seidler
et al., 2017) and MBIs (Dunning et al., 2019; Klingbeil
et al., 2017; Zoogman et al., 2014), though in the latter the
effect was greater in the clinical population groups than in
general classroom based groups. Other reviews have found
no effect of MBIs in these outcomes (Ruiz—iﬁiguez et al.,
2019; Zenner et al., 2014).

Regarding expression-based emotion regulation meas-
ures, CBIs have been shown to reduce anti-social and
improve pro-social expressive behaviours (Dray, et al.,
2017) but may not be effective in reducing negative expres-
sive behaviours in pre-adolescent populations (Dray et al.,
2017; Mackenzie & Williams, 2018). Although MBIs have
been found not to significantly impact behaviour in school
settings (Maynard et al., 2017), the positive effects of MBIs
on negative behaviours have been shown in reviews by
Klingbeil et al. (2017) and Dunning et al. (2019). However,
it should be noted that both these reviews cover a broad age
range of participants, from 3 to 17 years and 4 to 17 years,
respectively.

Collectively, the findings from previous reviews, in terms
of the impact of MBIs and CBIs in the areas of emotional
awareness, modulation and expression, demonstrate the lack
of consistency in reporting and an inability to draw any clear
conclusion on the effectiveness of interventions for aged
groups of particular development stages such as 7-12-year-
olds. Due to the inconsistent evidence, researchers have
urged caution in the adoption of both CBIs (Caldwell et al.,
2019) and MBIs (Carsley et al., 2017; Maynard et al., 2017)
as a method of addressing emotion-related well-being. How-
ever, it is often the broad range of outcomes, participant age
ranges and intervention types in each review which may be
contributing to the lack of clarity; therefore, more focused
research is needed to inform future practice in this area.

Although comparison of interventions has been con-
ducted (e.g. Caldwell et al., 2019; Dray et al., 2017; Mac-
kenzie & Williams, 2018), there has been no direct compari-
son between CBIs and MBIs for primary age participants
in terms of their effects on emotion regulation, or previous
review focusing on the educational stage of upper primary/
elementary school. The stage of education is an impor-
tant factor when comparing the effects of school-based
programmes as it impacts the content and delivery of the

intervention (Porter et al., 2022). It is possible that some
interventions respond more effectively to the educational
requirements of this age group by teaching appropriate skills
and knowledge. Therefore, this systematic review sought to
provide a meta-analysis of interventions designed specifi-
cally for upper primary/elementary pupils through the fol-
lowing: (1) synthesising evidence regarding the effectiveness
of school-based CBIs on emotion regulation outcomes of
awareness, modulation and expression in typically develop-
ing children aged 7-12 years old; (2) synthesising evidence
for the effectiveness of school-based MBIs on emotion regu-
lation outcomes of awareness, modulation and expression
in typically developing children aged 7-12 years old; and
(3) providing a comparative evaluation of the differences
between these two approaches.

Method

This review was reported in accordance with the Preferred
Reporting Items for Systematic review and Meta-Analysis
(PRISMA) guidelines; see Supplementary Material: S1
PRISMA Checklist. The inclusion criteria and methods of
analysis were pre-specified and documented in a protocol
(ID: CRD42019139283) which is available on the Interna-
tional Prospective Register of Systematic Reviews (http://
www.crd.york.ac.uk/PROSPERO). Ethical approval for this
study was granted by the University of Lincoln Research
Ethics committee via the Lincoln Ethics Application System
(LEAS), approval code: 2020-2322.

Eligibility Criteria

Studies were included if they were randomised controlled
trials (RCTs), quasi-RCTs and non-randomised controlled
trials, with 7—12-year-old children in primary or elemen-
tary mainstream schools. Interventions designed specifically
for children in key stage 2 or upper elementary education
were the main focus of this systematic review. Studies with
12-year-old participants were excluded if they had gradu-
ated from primary/elementary level education. Studies were
excluded if the majority of participants had special educa-
tional needs, clinical mental health disorders or if the inter-
vention had been delivered in a behavioural school. CBIs
were included if they were identified by the original authors
as being based on cognitive behavioural therapy (e.g. CBT-
informed, or developed from CBT practices). CBIs had no
elements of mindfulness practice. Mindfulness programmes
were included if they were identified by the original authors
as being MBIs and they included mindfulness meditations,
body scans and/or breath awareness. MBIs were excluded
if they involved yoga. For inclusion, the intervention had to
be school-based and delivered in a group setting by school
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staff or external practitioners. All studies had a component
of emotion regulation as an outcome measure. All journal
publications were included, published in English language
with no restrictions on date or country of publication.

Information Sources and Search Strategy

A total of 10 databases were searched from inception to
August 2022 (British Education Index, Child Development
and Adolescent Studies, CINAHL, Education Source, ERIC,
MEDLINE, psycINFO, PubMed, SAGE, Web of Science).
Database searching was supplemented with internet search-
ing (e.g. Google Scholar), and forward and backward cita-
tion tracking from systematic reviews and included studies.
Key search terms for database searching included the follow-
ing: (cbt OR “cognitive behav* therapy” OR “contemplative
education” OR mindfulness AND “elementary education”
OR “primary education” OR classroom OR school).

Study Selection

Search results were downloaded to EndNote where duplicate
citations were removed. Titles and abstracts were screened
independently by four reviewers (LP, FC, CC, KM) against
the inclusion criteria, with all references being screened by
at least two reviewers. Where studies could not be excluded
based on title and abstract, full texts were retrieved. The
full texts were then assessed for eligibility by three review-
ers (LP, FC, CC) independently with reasons for exclusion
recorded. Any discrepancies were resolved through discus-
sion with the wider review team.

Data Extraction

A data extraction form was developed and tested. The
extracted data included information about the folloiwing:
intervention characteristics and design (title, author, aim
of study, country, design, inclusion/exclusion criteria,
recruitment, randomisation, blinding of participants and
study team, allocation concealment), participants (sample
size, age, gender, and ethnicity), intervention components
(description, type of intervention, comparator, screening of
participants, mode of delivery, dose, time to follow up), and
key findings (primary and secondary outcomes). The out-
come measures used in this review were categorised within
the emotion regulation processes of awareness, i.e. creat-
ing awareness of thoughts, feelings or behaviour; modula-
tion, i.e. change or reappraisal of thoughts and feelings; and
expression, i.e. reducing negative/anti-social behaviours or
increasing positive/pro-social behaviours (Gross & Thomp-
son, 2007).
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Risk of Bias Assessment

Three reviewers independently assessed risk of bias using
the Cochrane Risk of Bias assessment tool on key criteria to
include random sequence generation, allocation concealment,
blinding and incomplete outcome data. Each domain was clas-
sified as adequate (low risk of bias), inadequate (high risk of
bias) or unclear (not possible to determine risk of bias). An
overall study risk of bias was not assessed and data for each
domain are presented for readers to interpret in context with
review findings. Risk of bias was not a reason for exclusion.

Data Analysis and Synthesis

All analyses were conducted using Review Manager version
5.3. The primary outcome was emotion regulation. The sum-
mary measure of treatment effect was the between-groups
difference in the post-intervention emotion regulation scores
expressed as mean difference (MD). Random-effect mod-
els were used in all meta-analyses because they are more
conservative than the fixed-effects models, as they incor-
porate both within- and between-study variances, resulting
in confidence intervals for the summary effect. Statistical
heterogeneity was assessed using the / test, which described
the percentage of variability among effect estimates beyond
that expected by chance. Potential sources of clinical and
methodological heterogeneity were investigated through
sub-group analyses where I> values > 40%.

Interventions were categorised into two groups: CBIs vs
comparison control, and MBIs vs comparison control. Meta-
analyses were performed using a random-effects model in
Review Manager version 5.3 (Review Manager, 2014) with
a significance level of 0.05. Sub-group analyses were con-
ducted based on participant (age), intervention duration,
teacher vs external delivery and targeted vs universal par-
ticipant group.

Results

The search strategy identified a total of 12,278 citations. The
removal of duplicates left 11,128 distinct citations, of which,
10,867 were excluded during the initial screening phase
(Fig. 1). For the remaining 256 citations, full-text papers were
obtained. Thirty studies met the inclusion criteria (Tables 1
and 2). Twelve of these were CBI-based (i.e. Bernstein et al.,
2005; Daunic et al., 2006; Kato & Shimizu, 2017; Liber et al.,
2013; Loevaas et al., 2019; Miller et al., 2010; Miller et al.,
2011; Pophillat et al., 2016; Rose et al., 2009; Stallard et al.,
2015; Yamamoto et al., 2017; Yeo et al., 2015) and eighteen
of these were mindfulness-based studies (i.e. Alampay et al.,
2020; Amundsen et al., 2020; Charest, 2015; de Carvalho et al.,
2017; Folch et al., 2021; Harpin et al., 2016, Jal6n et al., 2022;
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Keller et al., 2017, Meyer & Eklund 2020; Miiller et al., 2021;
Parker et al., 2014, Poli et al., 2022; Santos & Langill, 2018;
Schonert-Reichl et al., 2015; Suarez-Garcia et al., 2020; van de
Weijer-Bergsma et al., 2014; Vickery & Dorjee, 2016; Wright
et al., 2019). The reasons for exclusion are described in Fig. 1.

Characteristics of Included Studies

The twelve included CBI studies (see Table 1) were pub-
lished between 2005 and 2019. These were conducted in
Canada (Miller et al., 2010, 2011; Rose et al., 2009), the
USA (Bernstein et al., 2005; Daunic et al., 2006), Japan
(Kato & Shimizu, 2017; Yamamoto et al., 2017), UK (Stal-
lard et al., 2015), Netherlands (Liber et al., 2013), Norway
(Loevaas et al., 2019), Australia (Pophillat et al., 2016)
and Singapore (Yeo et al., 2015). The twelve studies ran-
domised 3406 participants with intervention group sam-
ple sizes ranging between 61 and 1392 participants. The

reported mean age of study populations ranged from 9.75
to 10.2 years, with a range of 8—12 years old.

The eighteen included MBI studies (see Table 2) were
published between 2014 and 2022. These were conducted
in the USA (Charest, 2015; Harpin et al., 2016; Keller
et al., 2017; Meyer & Eklund, 2020; Parker et al., 2014),
Canada (Santos & Langill, 2018; Schonert-Reichl et al.,
2015), Spain (Folch et al., 2021; Jalon et al., 2022; Suérez-
Garcia et al., 2020), UK (Amundsen et al., 2020; Vickery
& Dorjee, 2016), Australia (Wright et al., 2019), Germany
(Miiller et al., 2021), Italy (Poli et al., 2022), Netherlands
(van de Weijer-Bergsma et al., 2014), Portugal (de Car-
valho et al., 2017) and Philippines (Alampay et al., 2020).
The study by Wright et al. (2019) was excluded from the
meta-analysis as it delivered a CBI as a control condition.

The eighteen studies included 2247 participants with inter-
vention group sample sizes ranging between 28 and 454 partici-
pants. The reported mean age of study populations ranged from
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Mindfulness

7.9 to 11.12 years, with a range of 7—12 years old. It should be
noted that the study by Wright et al. (2019) included a 13-year-
old participant but this participant was a pupil in elementary
education. Common participant exclusion criteria for both
intervention types included participant age (not within 7—12
range) or serious medical or mental health conditions.

Participants within all the included studies were required
to be from universal, typically developing classroom set-
tings. One study was excluded (Cole et al., 2013) as the
majority of participants (70%) had special educational
needs. The CBIs targeted specific populations in four stud-
ies. Target populations were anxiety (Bernstein et al., 2005;
Loevaas et al., 2019) and disruptive behaviours (Daunic
et al., 2006; Liber et al., 2013). From the MBIs, only one
study (Alampay et al., 2020) had a targeted population of
children ‘at risk or probability for clinical diagnosis’ in the
strengths and difficulties questionnaire screening measure.

Delivery of CBIs varied across the different studies. In five
of the studies, the programme was led by external deliverers
(Bernstein et al., 2005; Kato & Shimizu, 2017; Loevaas et al.,
2019; Yamamoto et al., 2017; Yeo et al., 2015), in six studies
the programme was teacher led (Daunic et al., 2006; Liber
et al., 2013; Miller et al., 2010, 2011; Pophillat et al., 2016;
Rose et al., 2009) and one study had a combination of teacher
and external delivery (Stallard et al., 2015). All but one (Yeo
et al., 2015) were manualised programmes. The programmes
ranged from 4 weeks to 3 months with a delivery rate of one
(Bernstein et al., 2005; Kato & Shimizu, 2017; Liber et al.,
2013; Miller et al., 2010; Miller et al., 2011; Pophillat et al.,
2016; Rose et al., 2009; Stallard et al., 2015; Yamamoto
et al., 2017; Yeo et al., 2015), two (Loevaas et al., 2019) or
three (Daunic et al., 2006) sessions per week. Sessions lasted
between 30 and 60 min. The lowest total intervention dosage
was approximately 2 hr (Yeo et al., 2015) and the highest was
approximately 17 hr (Loevaas et al., 2019).

Delivery of MBIs also varied across the different studies.
In six of the studies, the programme was led by external deliv-
erers (Charest, 2015; Harpin et al., 2016; Miiller et al., 2021;
Poli et al., 2022; van de Weijer-Bergsma et al., 2014; Wright
et al., 2019); in eight studies, the programme was teacher led
(Amundsen et al., 2020; de Carvalho et al., 2017; Jalén et al.,
2022; Meyer & Eklund, 2020; Parker et al., 2014; Santos &
Langill, 2018; Schonert-Reichl et al., 2015; Vickery & Dor-
jee, 2016); three studies had a combination of teacher and
external delivery (Alampay et al., 2020; Keller et al., 2017,
Suérez-Garcia et al., 2020); and one study provided an audio
recording of the exercises (Folch et al., 2021). Seven of the
mindfulness programmes were manualised (Alampay et al.,
2020; Amundsen et al., 2020; de Carvalho et al., 2017; Parker
et al., 2014; Santos & Langill, 2018; Schonert-Reichl et al.,
2015; van de Weijer-Bergsma et al., 2014); three of the stud-
ies included separate mindfulness meditations (de Carvalho
etal., 2017; Schonert-Reichl et al., 2015; Suarez-Garcia et al.,

@ Springer

2020); and seven studies used mindful meditation as the main
intervention element (Folch et al., 2021; Jalon et al., 2022;
Keller et al., 2017; Meyer & Eklund, 2020; Miiller et al.,
2021; Poli et al., 2022; Wright et al., 2019). The programmes
ranged from 2 weeks to 4 months. Delivery schedules tended
to provide more sessions than CBIs but these were shorter in
duration, for example, 36 sessions of between 5- and 15-min
duration (Santos & Langill, 2018). The lowest total interven-
tion dosage was approximately 1.5 hr (Miiller et al., 2021) and
the highest was approximately 15 hr (de Carvalho et al., 2017;
Wright et al., 2019).

The CBIs were targeted for specific emotion regulation
issues. Eight studies were mood disorder focused (Bernstein
et al., 2005; Kato & Shimizu, 2017; Miller et al., 2010; Miller
et al., 2011, Loevaas et al., 2019; Rose et al. 2009; Stallard
et al., 2015; Yeo et al., 2015). Two CBIs targeted anger and
disruptive behaviour management (Daunic et al., 2006; Liber
et al., 2013). One study focused on social and emotional com-
petence (Pophillat et al., 2016) and one on promoting resil-
ience (Yamamoto et al., 2017). The MBIs had more general
outcomes. Five studies focused on social and emotional com-
petence (de Carvalho et al., 2017; Harpin et al., 2016; Santos
& Langill, 2018; Schonert-Reichl et al., 2015; Suarez-Garcia
et al., 2020). Four studies targeted general well-being and emo-
tion regulation (Amundsen et al., 2020; Charest, 2015; Folch
et al., 2021; Vickery & Dorjee, 2016). Three explored the
impact and feasibility of the intervention (Alampay et al., 2020;
Keller et al., 2017; Parker et al., 2014). Two studies targeted
internalising difficulties (Poli et al., 2022; Wright et al., 2019)
and two explored elements of academic achievement (Meyer &
Eklund, 2020; Miiller et al., 2021). One study focused on stress
(van de Weijer-Bergsma et al., 2014) and one study promoted
pro-environmental attitudes (Jal6n et al., 2022).

Meta-analysis of CBls

Analysis of awareness outcome data could not be carried out for
CBIs as only one study reported awareness measures (Daunic
et al., 2006). Modulation outcomes included separate analy-
ses of anxiety measures and depression measures. Analysis of
self-reported anxiety outcomes favoured the control condition,
but this was not statistically significant (0.02, 95% CI [—0.08,
0.11], p=0.76, P=0%) (see Fig. 2). Analysis of self-reported
depression was not statistically significant (—0.04, 95% CI
[—0.17,0.09], p=0.55, =0%) post CBI (see Fig. 3) with no
indication of statistical heterogeneity.

Expression outcomes were grouped into teacher-reported
measures and parent-reported measures. Teacher-reported
measures were not significant (0.20, 95% CI [—0.44, 0.84],
p=0.54, ’=98%) and substantial heterogeneity was evident
(see Supplementary Material:S2). Sources of heterogeneity
were explored and removing the Stallard et al. (2015) study
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Kato 2017 26.89 24.04 35 23.24 20.78 37 44% 0.16 [-0.30, 0.62] >
Miller 2010 48.92 10.86 22 4509 141 11 1.8% 0.31[-0.42,1.04) »
Miller 2011 4335 20.31 212 4561 187 236 271% -0.12[-0.30, 0.07) T
Pophillat 2016 3089 196 51 29.05 174 15  2.8% 0.10[-0.48,067] ¢ >
Rose 2009 56.88 20.33 26 5273 165 26 31% 0.22[-0.32,0.77) >
Stallard 2015 2286 1524 436 2248 1574 372 48.7% 0.02[-0.11,0.16) —l——
Yamamoto 2017 30.33 18.38 61 2482 18.49 33 51% 0.30[-0.13,0.72] g
Yeo 2016 229 0.66 58 232 0.76 57 7.0% -0.04 [-0.41,0.32]
Total (95% Cl) 901 787 100.0% 0.02 [-0.08, 0.11] ’

Heterogeneity: Tau®= 0.00; Chi*=5.34, df=7 (P =0.62), F=0%
Test for overall effect: Z=0.30 (P = 0.76)

Fig.2 Forest plot showing meta-analysis of self-report anxiety
measures in CBI studies. Measures include Multidimensional Anxi-
ety Scale for Children (MASC), Spence Children’s Anxiety Scale

reduced the heterogeneity (—0.07, 95% CI [-0.24, 0.10],
p=0.43, P =33%) though it was not possible to identify the
potential cause (Fig. 4). Neither the initial analysis nor sen-
sitivity analysis indicated a significant effect of the CBIs on
emotional expression as reported by teachers. Parent-reported
measures (all Strength and Difficulties Questionnaire) showed
a significant between-groups difference (Fig. 5) favour-
ing the experimental condition post CBI (- 1.69, 95% CI
[—3.08,—-0.30], p=0.02, P= 0%). This suggests that CBIs
had a small, significant positive effect on participant emo-
tion expression as reported by parents. Sub-analyses were
conducted based on participant age, intervention duration,
teacher vs external delivery and targeted vs universal partici-
pant group. They did not affect the outcome of the analyses.

Meta-analysis of MBIs

An initial analysis of awareness outcomes identified sub-
stantial, significant heterogeneity (I2 =52%, p=0.036; see
Supplementary Materials: S3). Sub-analyses were conducted
based on participant age, intervention duration, teacher vs
external delivery and targeted vs universal participant group.
The sub-group analysis of intervention duration reduced het-
erogeneity among the remaining studies and showed a small,
significant, positive effect of MBIs on emotional awareness
for studies that ran for 12 weeks or less (0.17, 95% CI [0.03,

02 01 0 01 02
Favours [experimental] Favours [control]

(SCAS), Revised Child’s Anxiety and Depression Scale RCADS
(anxiety subscale) and Children’s Test Anxiety Scale (CTAS)

0.32,] p=0.02, P=0%) (Fig. 6). The studies that were
removed in this sub-group analysis were de Carvalho et al.,
(2017; 15 weeks’ duration) and Jalén et al., 2022; 4 months’
duration) (Table 2).

Effects on modulation outcomes were clustered as positive
modulation measures (in which higher scores suggest better
modulation), anxiety and negative modulation measures (in
which higher scores suggest worse modulation), and meas-
ures of depression. An initial analysis of positive modula-
tion outcomes identified substantial, significant heterogeneity
(P=68%, p=0.01; see Supplementary Materials: S4). Sub-
group analyses were conducted based on participant age,
intervention duration, teacher vs external delivery and tar-
geted vs universal participant group. The sub-group analysis
of age reduced heterogeneity among the remaining studies
and showed a moderate, significant, positive effect of MBIs
on positive modulation outcomes for participants with an
average age of 10 years and above (0.48, 95% CI [0.22, 0.7],
p<0.001, P=0%) (Fig. 7). The studies that were removed in
this analysis were de Carvalho et al., (2017; M =8.5 years)
and Vickery and Dorjee (2016; M =7.8-8 years) (Table 2).
Analysis of anxiety and negative modulation indicated that
there was no significant effect of MBIs on these outcome
measures (—0.02, 95% CI [-0.16, 0.12], p=0.80, >=0%)
(see Fig. 8). Sub-group analyses were conducted based on
participant age, intervention duration, teacher vs external

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Daunic 2006 4288 1437 634 4316 1481 528 341% -0.02 [-0.13,0.10]
Liber 2013 16.87 10.46 68 1937 1158 103 32.0% -0.22 [-0.53, 0.08]
Stallard 2015 143 321 445 117 312 375 33.9% 0.82[0.68, 0.96] ——
Total (95% CI) 1147 1006 100.0% 0.20 [-0.44, 0.84]
Heterogeneity: Tau®= 0.31; Chi*= 80.73, df= 2 (P < 0.00001); I*= 98% 51 0'5 ;) 0?5 1'

Test for overall effect: Z= 0.61 (P = 0.54)

Favours [experimental] Favours [control]

Fig.3 Forest plot showing meta-analysis of self-report depression measures in CBI studies. Measures include Depression Self Rating Scale for
Children (DSRS), Child Depression Inventory (CDI) and RCADS (depression subscale)
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Daunic 2006 4288 1437 634 4316 1481 528 753% -0.02(0.13,0.10)
Liber 2013 16.87 1046 68 1937 1158 103 247% -0.22-0.53, 0.08) —'—r
Total (95% CI) 702 631 100.0% -0.07 [-0.24, 0.10] ?
Heterogeneity: Tau*= 0.01; Chi*= 1.48, df=1 (P=0.22); = 33% r1 '0?5 5 045 1

Testfor overall effect Z=0.79 (P=0.43)

Fig.4 Forest plot showing selective analysis of teacher-report nega-
tive expressive behaviour measures in CBI studies, removing Stallard
(2015) due to high levels of heterogeneity. Measures include Behav-

delivery and targeted vs universal participant group. They
did not affect the significance of the outcome.

Analysis of depression measures identified considerable,
significant heterogeneity (I*=75%, p=0.008; see Supple-
mentary Materials: S5). The sub-group analysis of targeted
vs universal participant group reduced heterogeneity among
the remaining studies and showed a small, significant, posi-
tive effect of MBIs on depression outcomes for universal
interventions (—0.29, 95% CI [-0.57,-0.02], p=0.04,
IP=0%) (see Fig. 9). The study removed in this sub-group
analysis was Alampay et al. (2020), which was the only
study to include a targeted participant group (see Table 2).

Only one measure of expression outcomes could be ana-
lysed, those of teacher-reported measures. An initial analysis
identified considerable, significant heterogeneity (I*=98%,
p<0.001) (Fig. 10). Sources of heterogeneity were explored
but sensitivity analyses did not sufficiently reduce heteroge-
neity to allow confidence in the results (P=67%, p=0.08).
Neither the initial analysis nor sub-group analyses indicated
a significant effect of the MBI on emotional expression as
reported by teachers.

Risk of Bias

Risk of bias for the domain random sequence generation was
rated as unclear if randomisation was indicated in the study,
but no detail was provided (Tables 3 and 4). Two CBIs (Daunic
et al., 2006; Liber et al., 2013) and four MBIs (Alampay et al.,
2020; Poli et al., 2022; Schonert-Reichl et al., 2015; Wright et al.,

Favours [experimental] Favours [control)

ior Rating Inventory of Executive Function — teacher report (BRIEF-
T); Teacher Report Form (TRF)

2019) outlined specific randomisation processes. Four CBI stud-
ies (Kato & Shimizu, 2017; Rose et al., 2009; Yamamoto et al.,
2017; Yeo et al., 2015) and one MBI study (Miiller et al., 2021)
had only quasi-randomisation. The remaining studies identified
either no randomisation or did not report a randomisation pro-
cess. Allocation concealment was not mentioned in all but one
study (Wright et al., 2019) and therefore rated as unclear. The
blinding of personnel was described in three MBI studies (Poli
et al., 2022; Schonert-Reichl et al., 2015; Wright et al., 2019)
but not in any of the CBI studies. Three studies had low bias in
the blinding of the outcome assessment (Bernstein et al., 2005;
Poli et al., 2022; Schonert-Reichl et al., 2015). All studies were
considered to have low risk of bias for incomplete data reporting
(>80%). Again, all studies had a low rating for risk of bias in
selective outcome reporting (Tables 3 and 4) except Jalon et al.
(2022) which was rated as unclear.

Discussion

The aim of this systematic review was to synthesise evi-
dence regarding the effectiveness of school-based CBIs
and school-based MBIs on emotion regulation in terms
of awareness, modulation and expression of emotion in
typically developing children aged 7-12 years old. Thirty
school-based studies evaluating different domains of emo-
tion regulation were retrieved, twelve of these were CBI-
based and eighteen of these were MBI studies. Synthesised

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Kato 2017 726 486 36 914 594 28 263% -1.88[-4.59,083) nd
Liber 2013 1061 568 68 1247 618 103 59.6% -1.86[-3.66,-0.08) ——
Stallard 2015 667 562 36 732 995 37 142% -0.65[4.34,3.04)
Total (95% CI) 140 168 100.0% -1.69[-3.08,-0.30] <

Heterogeneity. Tau*= 0.00; Chi*=0.36, df= 2 (P=0.84), F=0%
Test for overall effect: Z= 2.39 (P = 0.02)

I
T

-4 -2 0 2
Favours [experimental] Favours [control)

:
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fate

Fig.5 Forest plot of meta-analysis of parent-report negative expressive behaviour measures in CBI studies. Measures include Strength and Dif-

ficulties Questionnaire-Parent report (SDQ-P)
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data suggests that school-based CBIs do not have an effect
on self-reported anxiety and depression levels. There was a
statistically significant effect of CBIs in reducing the nega-
tive expressive behaviours of participants as reported by
parents (— 1.69, 95% CI [—3.08,—0.30], p=0.02, I*=0%)
but teacher-reported measures showed no effect on expres-
sive behaviours. Analysis of the MBIs showed a small but
significant effect of interventions that ran for 12 weeks or
less in increasing self-reported levels of emotional aware-
ness (0.17, 95% CI[0.03, 0.32], p=0.02, =0%). MBIs had
a moderate, significant effect on positive emotion modula-
tion for participants with an average age of 10 years and
above (0.48, 95% CI [0.22, 0.74], p <0.001, I?=0%). There
was also a small, significant effect on depression outcomes
for universal interventions (—0.29, 95% CI [-0.57,—0.02],
p<0.04, 12=O%). There was no effect of MBIs on anxiety
and negative emotion modulation measures, or on measures
of emotion expression.

The formats of the programmes in both the CBIs and
MBIs were similar, providing either structured or manual-
ised programmes, and a mix of both teacher and external
facilitator delivery. CBIs targeted precise issues such as anx-
iety or disruptive behaviour by focusing on coping and resil-
ience skills. In contrast, MBI studies tend to explore a range
of outcomes, such as happiness (e.g. Charest, 2015), affect
(e.g. de Carvalho et al., 2017) and general well-being (e.g.
Vickery & Dorjee, 2016). All studies had a low risk of bias
for incomplete outcome data. All studies except Jalon et al.
(2022) had a low risk of bias for selective outcome report-
ing, with risk of bias predominantly assessed as unclear in
relation to randomisation, allocation and blinding criteria.

There was no analysis of emotion awareness measures in
CBI studies as only one study (Daunic et al., 2006) included
a relevant measure. The results of the meta-analysis of
awareness measures in mindfulness studies reflected previ-
ous review findings (Dunning et al., 2019; Klingbeil et al.,
2017; Zoogman et al., 2014), indicating that MBIs are an
effective way to improve emotional awareness in children.
Sub-group analysis of awareness measures identified that

Control Experimental

Study or Subgroup Mean SD Total Mean

SD Total Weight

this small effect was only seen in interventions of 12 weeks
or less. This contrasts findings from adult populations of
the importance of sustained practice to improve mindful
awareness. Experienced meditators have a greater ability to
achieve mindful states than novice meditators (Keng et al.,
2011). While a high level of bias was evident for Amundsen
et al. (2020), it was not possible to perform a sensitivity
analysis to explore how this would change the results due
to the low number of studies in the analysis.

It is unclear whether this effect of duration on levels of
awareness in school-based studies can be supported by pre-
vious literature. The reviews of Dunning et al. (2019) and
Zoogman et al. (2014) each include only one study with an
intervention longer than 12 weeks. Klingbeil et al. (2017)
reported dosage and number of sessions but not duration.
Waters et al. (2015) found that interventions with durations
of less than 6 weeks had a lower percentage of significant
findings across a range of ER measures than interventions
that lasted between 6 and 24 weeks. They did not report on
interventions longer than 24 weeks. In the current review,
the studies of longer duration (de Carvalho et al., 2017; Jalon
et al., 2022) did not carry out follow-up measures so it is
also unclear whether these studies may have had longer term
effects that were not observed immediately after programme
completion.

It is possible that children’s levels of motivation to sus-
tain practice are limited and programmes of longer duration
may lead to demotivation, as disengagement increases over
time (Skinner et al., 2008). In a recent, comprehensive ran-
domised controlled trial of a secondary school-based MBI
(Montero-Marin et al., 2022), the issue of participant disen-
gagement was considered a factor which negatively affected
outcomes for participants. An alternative explanation is that
interventions that exceed the boundaries of school term-
times (e.g. 12 weeks) may be impacted by discontinuity in
teaching. More research is needed to understand optimal
duration in school-based interventions.

Initial analysis indicated that there was no significant
effect of CBIs on student anxiety or depression. This finding

Std. Mean Difference
IV, Random, 95% ClI

Std. Mean Difference
IV, Random, 95% CI

Amundsen 2019 2475 685 64 2347 565 19 82%
Harpin 2016 186 0.03 18 1.74 078 12 4.0%
Meyer 2020 2438 65 138 2424 65 158 41.2%
Schonert-Reichl 2015 468 082 48 426 074 51 133%
van de Weijer-Bergsma 2014 6769 7.34 86 66.08 765 90 24.4%
Vickery 2016 241 55 34 2294 662 30 89%
Total (95% Cl) 388 360 100.0%

Heterogeneity: Tau®= 0.00; Chi*= 4.88, df=5 (P = 0.43), F= 0%
Test for overall effect: Z= 2.34 (P =0.02)

Fig.6 Forest plot of self-report emotion awareness measures in
MBI studies, showing sub-group analysis of intervention duration
of 12 weeks or less, removing de Carvalho (2017) and Jalén (2022).

0.19-0.32,0.71)
0.23 [-0.50, 0.97)
0.02(-0.21,0.25)

0.53(0.13, 0.94)
0.21 [-0.08, 0.51) -
0.19[-0.30, 0.68)

0.17 [0.03, 0.32)

<5
-05 0 0.5 1
Favours [control] Favours [experimental]

<4

Measures include Child and Adolescent Mindfulness Measure
(CAMM), Mindful Attention Awareness Scale for Children (MAAS-
C) and Emotion Awareness Questionnaire (EAQ)
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Amundsen 2018 2064 46 64 1826 46 19 24.9% 0.51 [-0.01,1.03) | -
Muller 2021 3.58 0.56 42 339 0.7 37 33.9% 0.30[-0.15,0.74] T x
Schonert-reichl 2015 3.7 063 48 3.3 068 51 41.2% 0.60(0.20,1.01) TR
Total (95% CI) 154 107 100.0% 0.48 [0.22, 0.74] <
Heterogeneity. Tau®= 0.00; Chi*=1.04, df= 2 (P = 0.60), F= 0% -

Test for overall effect: Z= 3.61 (P = 0.0003)

Fig. 7 Forest plot self-report positive emotion measures in MBI stud-
ies, showing sub-group analysis of studies with participants with a
mean age of 10-12 years removing de Carvalho (2017) and Vickery

contrasts with the systematic review by Dray et al. (2017)
which found that school-based interventions had a small
effect on anxiety levels in children up to 11 years old. Mac-
kenzie and Williams (2018) also found that primary school
students significantly reduced anxiety levels following
CBIs. However, both these reviews included participants
from 5 years old and 4 years old respectively. It is possible
that the contrasting findings in the current review are due
to the exclusion of younger participants. Werner-Seidler
et al. (2017) included both CBIs and MBIs in their review
of school-based prevention programmes. They found that
programmes had small effects on anxiety and depression
with no effect of age. However, their sub-analyses of age
categories should be treated with some caution as heteroge-
neity ranged from I>=32% to I =73%.

In the current review, an effect of age was found in the
sub-group analysis of MBIs. Studies that included partici-
pants with a mean age of 10 years and older found improved
levels of positive emotion modulation and reduced levels of
depression. The age-related effect may explain the mixed
results found in previous studies. Some reviews suggest
there is no effect of mindfulness on depression in children
(Ruiz—iﬁiguez et al., 2019; Zenner et al., 2014) but Zoogman
et al. (2014) did find a significant effect on depression with
a mix of clinical and non-clinical populations. Werner-Sei-
dler et al. (2017) also found that targeted interventions had

Experimental Control

Std. Mean Difference

+- + + }
-1 -05 0 0.5 1
Favours [control] Favours [experimental]

(2016). Measures include Emotion Regulation Questionnaire — Chil-
dren and Adolescents (ERQ-CA); Rosenberg Self-esteem Scale
(RSE); and Resiliency inventory (RI)

a larger effect than universal programmes on measures of
depression. This is in direct contrast to the current findings
as a sub-group analysis indicated that only universal MBIs
showed a significant effect. The targeted study in the current
review (Alampay et al., 2020) included children with behav-
ioural problems as the target group and these participants
may not have experienced elevated levels of depression.

It is interesting that MBIs showed a small effect on posi-
tive affect and levels of depression but no effect on anxiety
and negative affect. This contrasts previous reviews (Dunning
et al., 2019; Klingbeil et al., 2017) which suggest that MBIs
do improve outcomes such as internalising problems, nega-
tive emotions and subjective distress. The broad age ranges
analysed in these previous reviews with no sub-group analy-
sis of age may impact on these findings. In addition, only
the MBI studies, in the current review, that had participants
with a mean age of 10+ years saw significant improvements
in both awareness and modulation measures. Vickery and
Dorjee (2016) included younger participants and they found
a significant improvement in raising emotional awareness
but not in emotion modulation. This suggests that younger
children may not have the ability to develop more complex
emotional appraisal skills. This complements developmental
perspectives of intervention design (e.g. Porter et al., 2022;
Vekety et al., 2022) which argue that the skills being taught
should be adapted for different age groups.

Std. Mean Difference
IV, Random, 95% Cl IV, Random, 95% CI

Study or Subgroup Mean SD Total Mean SD Total Weight
Alampay, 2020 204 031 42 191 0.36 50 11.6%
Amundsen 2019 26.31 10,67 64 27.39 11.18 19 7.6%
de Carvalho 2017 185 075 223 193 076 231 586%
Folch 2021 448 387 36 461 268 31 8.6%
Poli 2022 102,75 13.42 23 99.7 17.89 18 52%
Vickery 2016 1029 3.81 34 1029 381 31 8.4%
Total (95% ClI) 422 380 100.0%

Heterogeneity: Tau®= 0.00; Chi*=5.00, df=5 (P=0.42); F= 0%
Test for overall effect: Z= 0.26 (P = 0.80)

Fig.8 Forest plot of meta-analysis of self-report anxiety and negative
emotion measures in MBI studies. Measures include State-Trait Anxi-
ety Inventory for Children (STAIC); Positive and Negative Affect
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Folch 2021 092 1.23 36 155 1.59 31 32.0% -0.44 [-0.93,0.04] ——
Poli 2022 103.5 15.31 23 10235 1415 18 19.9% 0.08 [-0.54, 0.69] L
Schonent-Reichl 2015 185 051 48 202 048 51 48.1% -0.34 [-0.74, 0.08] —&—
Total (95% Cl) 107 100 100.0% -0.29 [-0.57,-0.02] T
Heterogeneity: Tau®= 0.00; Chi*=1.79, df= 2 (P = 0.41); F= 0% + + +

Test for overall effect: Z= 2.07 (P = 0.04)

Fig.9 Forest plot of sub-group analysis of self-report depression
measures in MBI studies, showing only universal studies, remov-
ing Alampay (2020). Measures include Screening of Children’s

Two of the studies in the sub-analysis of positive emotion
measures had a high risk of randomisation bias (Amundsen
et al., 2020; Miiller et al., 2021). It was not possible to per-
form a sensitivity analysis to explore how bias would change
the results due to the low number of studies in the analysis.

The results in the current review regarding emotional
expression found that CBIs can reduce negative expres-
sive behaviours in pre-adolescents, as reported by parents.
These findings were not observed in the analysis of teacher-
report. The difference in parent and teacher reports could be
explained by parents observing different behaviours in the
participants when they were at home compared to behav-
iours at school. Also, parents complete questionnaires for
just one participant, whereas teachers consider numerous
participants. The positive findings contrast with previous
reviews (Dray et al., 2017; Mackenzie & Williams, 2018)
which suggest that CBIs do not effectively reduce expressive
behaviours for pre-adolescents. It is unclear which conduct/
expressive behaviour measures were used in the review by
Dray et al. (2017), so parent, teacher and self-reports could
have been combined in the analysis and thus explain the dif-
ference in findings in our current review of this area. Meta-
analysis was not carried out in the review by Mackenzie and
Williams (2018) due to heterogeneity of the studies; how-
ever, their narrative review suggested no effect as reported
by parents.

No expression measures could be analysed for the
MBI studies, due to high levels of variation in study

£ 5
A4 05 0 05 1
Favours [experimental] Favours [control]

Emotional and Behavioural Problems (SPECI); Test of Anxiety and
Depression (TAD); and Seattle Personality Questionnaire for Chil-
dren (SPQ-C)

characteristics. The cause of this heterogeneity could be dif-
ferences in intervention duration, which varied from a 2-min
session delivered 3 times each day (Meyer, 2020); a 15-min
session delivered approximately 3 times per week (Santos &
Langill 2018); and a 30-min session delivered twice a week
(Harpin et al., 2016). Klingbeil et al. (2017) suggest that
mindfulness interventions can reduce negative expressive
behaviours and improve pro-social behaviours. In support of
this, five of the studies in this current review showed signifi-
cant improvements in expressive behaviours (Harpin et al.,
2016; Parker et al., 2014; Santos & Langill, 2018; Suérez-
Garcia et al., 2020; Wright et al., 2019), though five showed
no effect (Alampay et al., 2020; Charest, 2015; Meyer &
Eklund, 2020; van de Weijer-Bergsma et al., 2014; Vickery
& Dorjee, 2016). A qualitative exploration of these studies
did not reveal any discernible differences between the char-
acteristics of significant and non-significant studies.

Limitations and Future Research

The measures used in the studies were categorised within
the regulation processes of emotional awareness, modulation
of emotion and expression of emotion (Gross & Thompson,
2007). The original studies included in the current review
did not necessarily define their outcome specifically as emo-
tion regulation. The potential for inaccurate categorisation of
regulation outcomes was addressed by reviewing existing lit-
erature and reaching consensus among the review team. The

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
Harpin 2016 372 04 18 313 026 12 333% 1.63(0.78, 2.49) —
Meyer 2020 16.39 324 7 2086 3.29 7 29.8% -1.28[-2.47,-0.09) g
Santos 2018 7347 1289 43 758 1675 49 36.9% -0.16 [-0.56, 0.24)
Total (95% Cl) 74 68 100.0% 0.10 [-1.29, 1.49]
Heterogeneity; Tau®= 1.32; Chi*=19.09, df= 2 (P < 0.0001); F= 90% i 1*2 3 % j

Test for overall effect: Z=0.14 (P = 0.89)

Fig. 10 Forest plot of meta-analysis of teacher-report emotion expres-
sion measures in MBI studies. Measures include Fast-track Teacher
Social Competency scale (FTSC); My Class Inventory (classroom cli-

Favours [control] Favours [experimental]

mate) — Teacher report (MCI-T); and Prosocial Behaviour of Children
— Teachers’ perceptions (PBC-T)
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Table 3 Risk of bias in CBI studies

Study ID Random sequence Allocation Blinding of partici- Blinding of out- Incomplete Selective

generation concealment pants and personnel come assessment outcome data outcome

reporting
Bernstein et al., 2005 Unclear Unclear Unclear Low Low Low
Daunic et al., 2006 Low Unclear Unclear Unclear Low Low
Kato & Shimizu, 2017 High Unclear Unclear Unclear Low Low
Liber et al., 2013 Low Unclear Unclear Unclear Low Low
Miller et al., 2010 Unclear Unclear Unclear Unclear Low Low
Miller et al., 2011 Unclear Unclear Unclear Unclear Low Low
Loevaas et al., 2019 Unclear Unclear Unclear Unclear Low Low
Pophillat et al., 2016 Unclear Unclear Unclear Unclear Low Low
Rose et al., 2009 High Unclear High Unclear Low Low
Stallard et al., 2015 Unclear Unclear High Unclear Low Low
Yamamoto et al., 2017 High Unclear Unclear Unclear Low Low
Yeo et al., 2015 High Unclear Unclear Unclear Low Low

pooling of data based on these categorisations is limited due
to the small number of studies providing data for inclusion
within sub-group analyses. However, a strength of clustering
the measures in this way has reduced issues of heterogeneity
and therefore increases confidence in the findings. Due to the
broad range of outcomes included in this review, the quality
of evidence for each outcome was not evaluated. It would be
recommended that the quality of evidence for each paper is
evaluated in future reviews.

By including CBIs and MBIs, which are common school-
based interventions, this review provides a broad overview
for effectiveness of these frequently used interventions,
across the different domains of emotion regulation. A limi-
tation is the lack of comparative meta-analysis of CBIs
and MBIs in outcome goals and measures. However, this
highlights an important distinction in the way that the inter-
ventions address emotion regulation. CBIs appeared to pre-
cisely target the evaluation of modulation and expression

Table 4 Risk of bias in MBI studies

Study ID Random Allocation Blinding of partici- Blinding of out-  Incomplete Selective
sequence gen-  concealment pants and personnel come assessment outcome data outcome
eration reporting

Alampay et al., 2020 Low Unclear Unclear Unclear Low Low

Amundsen et al., 2020 High Unclear Unclear Unclear Low Low

Charest, 2015 Unclear Unclear Unclear Unclear Low Low

de Carvalho et al., 2017 Unclear Unclear Unclear Unclear Low Low

Folch et al., 2021 High Unclear Unclear Unclear Low Low

Harpin et al., 2016 Unclear Unclear Unclear Unclear Low Low

Jalén et al., 2022 High Unclear Unclear Unclear Low Unclear

Keller et al., 2017 Unclear Unclear Unclear Unclear Low Low

Meyer & Eklund 2020 Unclear Unclear Unclear Unclear Low Low

Miiller et al., 2021 High Unclear Unclear Unclear Low Low

Parker et al., 2014 Unclear Unclear High Unclear Low Low

Poli et al., 2022 Low Unclear Low Low Low Low

Santos & Langill 2018 Unclear Unclear Unclear Unclear Low Low

Schonert-Reichl et al., 2015 Low Unclear Low Low Low Low

Suéarez-Garcia et al., 2020 High Unclear Unclear Unclear Low Low

van de Weijer-Bergsma et al., 2014  Unclear Unclear Unclear Unclear Low Low

Vickery & Dorjee 2016 Unclear Unclear Unclear Unclear Low Low

Wright et al., 2019 Low High Low Unclear Low Low
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components of emotion regulation without perhaps appre-
ciating the importance of improved awareness. Conversely,
MBIs tend to focus on awareness outcomes, with much
more diversity in the measures of modulation and expres-
sion. In addition, it is evident in this review that CBIs are
more likely to target mental health outcomes (such as anxi-
ety and depression), whereas MBIs tend to target more
general aspects of well-being. This is reflected in measures
of emotion regulation strategies: MBIs include positively
framed measures (such as happiness or concern for others),
whereas CBIs have a clinical framework and more often
measure negative or disorder-based outcomes (such as anxi-
ety or disruptive behaviours). This differentiation could be
an important factor for schools when deciding which style
of intervention to include in their curriculum.

The results of the current review and meta-analysis indi-
cate age-related differences even with the limited bracket
of 7-12-year-olds. Participants younger than 10 years may
only be able to change their levels of emotional awareness
but participants aged 10-12 show significant improvement
in both awareness and modulation of positive and negative
emotional states. Such a specific age bracket has not been
explored in previous systematic review and demonstrates the
need to research effects on precise populations rather than a
broad-spectrum approach.

Finally, the findings indicate shorter programmes that
run within one school term (a maximum of 12 weeks) are
more effective. This may be because longer programmes
lead to demotivation and disengagement, or it may be due
to vacation periods causing a break in the routine of teach-
ing. Future research could investigate this further through
the incorporation of longitudinal designs into studies of this
type and/or considering the impact that school breaks may
have on continuity of practice. Furthermore, qualitative data
would provide insight from the children into factors that
may affect their participation in the interventions. This could
lead to reconsideration of typical intervention formats for
primary school children.
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