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Abstract 

Mindfulness interventions have increasingly been incorporated in elementary and high 

school classrooms to support students’ mental health and well-being; however, there is little 

research examining the specific factors contributing to the effectiveness of the interventions. The 

purpose of this meta-analysis was to examine the specific effects of and moderators contributing 

to school-based mindfulness interventions for mental health in youth. A systematic review of 

studies published in PsycINFO, ERIC, Social Work Abstracts, Social Services Abstracts, and 

CINAHL was conducted. A total of 24 studies (n = 3977) were included in the meta-analysis. 

Overall, mindfulness interventions were found to be helpful, with small to moderate significant 

effects pre-post intervention compared to control groups (Hedges’ g = 0.24, p < .001); however, 

interventions that were delivered during late adolescence (15–18) and that consisted of 

combinations of various mindfulness activities had the largest effects on mental health and well-

being outcomes. Furthermore, the effects on specific mindfulness and mental health outcomes 

differed according to whether the intervention was delivered by an outside facilitator compared 

to trained educators/teachers. These results suggest that individual differences and program 

characteristics can impact receptivity and effectiveness of mindfulness training. These findings 

represent a significant contribution as they can be used to inform future designs and applications 

of mindfulness interventions in the school setting. 

A focus for schools in recent years has been to address students’ mental health challenges 

(Carsley and Heath 2015; Koller and Bertel 2006; McMartin et al. 2014), as one in five children 

and adolescents have reported significant mental health difficulties (e.g., anxiety, depression) 



during their school years (CMHA 2014; NIMH 2015). Mindfulness programs have become an 

increasingly popular form of intervention in schools to support students’ mental health and 

overall well-being (e.g., Felver et al. 2016; Tan 2016; Zoogman et al. 2014). Mindfulness 

includes the act of nonjudgmentally and purposefully paying attention to and being aware of 

present moment experiences (Kabat-Zinn 2003). Numerous mindfulness-based programs 

intended for adults have since been adapted into school for children and adolescents to support 

their mental health in the classroom (e.g., Burke 2010; Harnett and Dawe 2012; Kallapiran et al. 

2015). 

Within the past decade, many studies have evaluated the effectiveness of mindfulness-

based programs for children and adolescents in the school setting and have highlighted the 

potential of these programs for supporting youth across a variety of outcomes such as mental 

health issues (see Felver et al. 2016 for review); however, there is limited research examining 

whether individual differences (e.g., developmental period, gender) as well as program 

characteristics (e.g., type of mindfulness intervention, training of the facilitator) have the 

potential to impact effectiveness of and students’ response to mindfulness training. To support 

educators in providing targeted and effective mindfulness training programs that meet the mental 

health needs of their students, an examination of these potential contributing factors is required. 

Youth with mental health problems have been shown to experience challenges related to 

academics and school functioning such as lower academic performance, greater behavioral and 

attendance problems, and higher levels of dropout relative to youth who are not experiencing 

mental health difficulties (e.g., Koller and Bertel 2006; McLeod et al. 2012; Owens et al. 2012). 

Given that students spend the majority of their time in schools and that many groups of students 

can be reached directly in their classrooms (Weare and Nind 2011; Zenner et al. 2014), there has 



been a recent and considerable increase in the inclusion of mindfulness interventions and 

prevention programs to support students’ mental health in the classroom. 

“Mindfulness” originated from ancient Buddhist and Eastern perspectives in which it was 

regarded as a comprehensive awareness and alertness on the present (Bodhi 2011; Dalai Lama & 

Berzin 1997). Mindfulness became increasingly popular in the West throughout the 1990s, in 

which it has been regarded as a specific way of paying attention and being aware of the moment 

(Miller et al. 1995) and as an individual state, combining an awareness of the moment with both 

attention and openness to experiences (Langer 1992). In Western psychology, mindfulness is 

described as (1) a theoretical construct, (2) a type of practice (e.g., mindfulness meditation), and 

(3) a psychological state (e.g., being mindful; Germer 2005). Mindfulness can be considered as 

both a process and as an outcome in which individuals practice mindfulness while also 

maintaining a goal of being mindful. Specifically, in addition to a state of mindfulness, this 

construct has also been shown to incorporate a combination of meditative and practical elements. 

For instance, Kabat-Zinn (2003) has advocated that mindfulness includes a practical component, 

in which the ability to experience present moment awareness and nonjudgmental focused 

attention of one’s experiences can occur through mindfulness-type practices. 

To consider a practice as “mindful,” it should include structured activities for participants 

to be able to focus their attention and control their physical and mental activity (Greenberg and 

Harris 2012). Structured programs that are 5–10 weeks in length, such as mindfulness-based 

stress reduction (MBSR), are the most common approaches to integrating mindfulness practices 

into a cohesive program as they focus on regular and structured mindfulness exercises that are 

practiced and eventually improved over time (Burke 2010; Kabat-Zinn 2003). Mindfulness-

based programs have been shown to be effective for mental health outcomes in both clinical and 



nonclinical populations for individuals of all ages (e.g., Khoury et al. 2013, 2015; Zoogman et al. 

2014). Many of the existing school-based mindfulness programs for mental health (e.g., Learning 

to BREATHE, Mindfulness in Schools Program) have been adapted from MBSR to meet 

children’s and adolescents’ developmental needs and shorter attention spans (Britton et al. 2014; 

Broderick and Metz 2009; Zoogman et al. 2014). These programs include a number of 

mindfulness-based activities such as breath awareness, psycho-education components, body-

scans, sitting meditations, and mindful movement, among others (Kabat-Zinn 1990; Zenner et al. 

2014). Mindfulness can be practiced differently according to the duration and type of 

intervention, as well as the sample of participants (Kallapiran et al. 2015). Most recently, 

researchers have begun to investigate the impact of various combinations of brief (e.g., 1–4 

weeks) mindfulness-based activities (e.g., mindful eating, body awareness, breathing, walking 

meditation, mindfulness-based coloring), as well as mindfulness-based yoga interventions. These 

activities have been shown to be effective on improving mental health and well-being outcomes 

in school settings (e.g., Atkinson and Wade 2015; Carsley et al. 2015; Huppert and Johnson 

2010; Parker et al. 2014). 

To evaluate this wide range of mindfulness interventions for mental health outcomes with 

youth, several comprehensive reviews and meta-analyses have been conducted. For instance, 

Zoogman et al. (2014) conducted a meta-analysis on mindfulness interventions for youth and 

their findings revealed larger effect sizes on psychological symptoms relative to other outcome 

variables (e.g., physiological, cognitive). Despite these promising findings, this meta-analysis did 

not focus solely on mindfulness interventions conducted in educational settings as there were a 

number of studies drawn from clinical settings, and studies were only included up to 2011. There 

has been an increase in the popularity of mindfulness interventions and research within the past 



several years (Zenner et al. 2014), particularly in the school setting; therefore, a more recent 

analysis of these mindfulness interventions in schools should be considered to accurately 

represent the current effects of these interventions. Furthermore, the focus on the effectiveness of 

the actual intervention in previous research fails to consider the influence of specific 

developmental periods and other potentially critical considerations for school delivery of these 

programs such as the individual delivering the program (e.g., classroom educator versus outside 

facilitator). 

In a recent meta-analysis, Kallapiran et al. (2015) found that mindfulness-based 

interventions were associated with decreased anxiety, depression, and stress in clinical and 

nonclinical youth samples (i.e., children and adolescents); however, similar to Zoogman et al.’s 

study (2014) this analysis was not limited to in-school applications of mindfulness as clinical 

populations were included as well. Educational settings are in a unique position to support 

students’ mental health as school services (1) are extremely accessible, (2) can help decrease the 

stigma associated with mental illness, and (3) can be cost-effective relative to clinical or hospital 

support (Carsley and Heath 2015; Mazzer and Rickwood 2015; Stephan et al. 2007; Weare and 

Nind 2011). Zenner et al. (2014) conducted a meta-analysis on mindfulness interventions in 

schools for psychological outcomes (e.g., stress, anxiety, affect) and revealed promising findings 

such as improved stress resilience in the school setting; however, the heterogeneity in the studies 

limited the generalization of the findings and the authors recommended that more information on 

the interventions should be provided in future research (e.g., teacher experience, duration) to 

allow for a more comprehensive meta-analysis. There has been an increase in mindfulness 

intervention studies that include specific information detailing the study design. These studies 

continue to represent a broad range of mindfulness activities for varying duration, and they have 



been shown to be effective. To determine if the inclusion of these activities in schools is 

beneficial, it would be important to assess the impact of factors that are critical to school 

delivery, as well as program characteristics that are essential for resource and curriculum 

considerations. 

The Developmental Contemplative Science Framework (DCS) considers the importance 

of assessing the impact of development on response to mindfulness intervention. DCS is 

concerned with understanding the mind-body system for use in a curriculum of mental training in 

education (i.e., mindfulness) with the objective of enhancing human development within and 

across developmental periods (e.g., Frank et al. 2013; Roeser 2013; Roeser and Pinela 2014; 

Roeser and Zelazo 2012). DCS is part of the social-emotional learning (SEL) field, which 

focuses on the mechanisms by which individuals (1) use knowledge, attitudes, and skills for 

understanding and managing emotions; (2) set and accomplish positive goals and demonstrate 

empathy for others; (3) create and maintain positive relationships; and (4) make responsible 

choices (CASEL 2015). According to this framework, there are three core premises in which 

mindfulness operates and impacts response to training. First, it has been suggested that the brain 

adapts in response to experience, intentional training, and education (e.g., mindfulness 

activities); specifically, physiological changes can result from neuroplasticity. Second, engaging 

in regular mindfulness activities will eventually lead to increases in daily mindfulness; 

specifically, mindfulness training can lead to changes in day-to-day cognitive and emotional 

processes. Third, there are certain developmental periods, such as adolescence (ages 13–18), in 

which specific brain regions and networks are more likely to be modified, and these periods can 

predispose an individual to be open to training. As such, the DCS framework suggests that 

response to mindfulness training and potential effectiveness of mindfulness training will differ 



between developmental periods (Roeser and Pinela 2014; Roeser and Zelazo 2012). To 

determine if these periods (e.g., middle childhood, early-late adolescence) have an effect on 

response to training, an examination of this factor in school-based mindfulness interventions is 

required. 

In addition to the possible impact of development periods on effectiveness of mindfulness 

interventions, there is limited knowledge on whether gender can also impact effectiveness of 

school-based mindfulness training. Many of the earlier mindfulness studies have not reported on 

gender differences due to having predominantly male or female samples (e.g., Broderick and 

Metz 2009; Huppert and Johnson 2010); however, there have been some recent studies 

examining the impact of gender on response to mindfulness training and these studies have 

indicated that females may respond more positively to a mindfulness-based activity (Carsley et 

al. 2015; Parker et al. 2014). Although there is limited research regarding the impact of gender 

on mindfulness, the preliminary studies assessing mindfulness and gender have revealed early 

evidence that gender may impact students’ response to mindfulness training. Given that there has 

been an increase in the number of mindfulness studies in schools within the past years, and many 

of these recent studies have reported more balanced gender samples than previous studies (e.g., 

Bakosh et al. 2016; Bernay et al. 2016), an examination of possible gender differences would 

inform the research and school community on appropriate and targeted mindfulness interventions 

for males and females. 

As previously mentioned, a number of studies conducted on mindfulness training in 

schools have included different types of interventions. In addition to the existing mindfulness 

programs that have been pre-packaged/designed and manualized, researchers have investigated 

mindfulness-based yoga interventions on various mental health and well-being outcomes 



(Bergen-Cico et al. 2015; Mendelson et al. 2010), whereas other studies have combined several 

mindfulness-based activities to form an intervention (e.g., mindfulness eating, breath awareness, 

guided meditation; Atkinson and Wade 2015; Bernay et al. 2016). In a previous meta-analysis, it 

was reported that there have been many exploratory studies on a number of mindfulness 

interventions that have not been manualized (Zenner et al. 2014); however, researchers have not 

assessed and compared the effects that these interventions have on mental health outcomes. 

Thus, an examination of the type of intervention being implemented is important to consider. 

Studies have shown that classroom teachers can be trained to deliver mindfulness 

interventions, whereas some interventions are delivered by outside facilitators (e.g., researchers, 

graduate students). A number of stress management studies have found that school-based 

programs are particularly beneficial when teachers are involved in the training and delivery of 

the program, as they are in a position to ensure consistency and connectedness with the students 

over time (Frydenberg et al. 2004; Garcia et al. 2010; Hampel et al. 2008). To support educators 

in providing the most effective mindfulness programs for their students, it would be helpful to 

assess if the identity of the facilitator (e.g., teacher, outside deliverer) affects the response to 

training. 

To accurately measure effects of mindfulness on mental health and well-being outcomes 

in educational settings in different developmental periods, a comprehensive meta-analysis will be 

conducted. The first objective of this meta-analysis is to determine the strength of the effects of 

school-based mindfulness interventions on mental health and well-being outcomes. 

Subsequently, the second objective is to examine and compare the strength of the effects of the 

moderators for these interventions based on (1) developmental periods, (2) gender groups, (3) 

type of mindfulness intervention, and (4) the identity of the facilitator. The current meta-analysis 



will provide important information on the potential role of individual differences and 

intervention characteristics across developmental periods in the effectiveness of mindfulness 

school-based interventions. 

Method 

Eligibility Criteria 

Studies considered in the analyses were mindfulness interventions conducted in 

elementary and high schools with students’ ages ranging from 6 to 18 years old. Studies were 

included if they (1) were published in a peer-reviewed journal; (2) included quantitative data; (3) 

focused on a sample of students from nonspecialized populations (e.g., not at-risk, high-risk, 

clinical); (4) were conducted at school; and (5) included a measure of mental health or well-

being. Studies were selected for analyses if mindfulness was the primary focus of the 

intervention. Specifically, interventions that included established mindfulness-based programs 

(e.g., MBSR), or new/modified interventions with mindfulness as a central component were 

selected. Finally, if the studies did not report sufficient data to compute effect sizes, authors were 

contacted; if the authors were unable to provide the necessary data, those studies were excluded 

from analyses (see Fig. 1 for a detailed flowchart with specific exclusions). 

Information Sources 

Studies were identified through a systematic search of published articles on mindfulness 

interventions with youth in the school setting from the first available date until March 2017. The 

electronic databases included in the search were PsycINFO, ERIC, Social Work Abstracts, 

Social Services Abstracts, and CINAHL. 

 



Search 

Keywords used in the search were “mindfulness” combined with “school,” “children,” 

“adolescent*,” “class,” and “classroom*.” Reference lists of articles were also inspected, as well 

as monthly reports on new mindfulness research (American Mindfulness Research Association 

2010–2016). 

Study Selection 

The authors conducted standardized assessments to determine study eligibility. Of the 

studies selected, two authors were unable to provide the information required; as such, these two 

studies were excluded from analyses. Twenty-four studies were included for review (see Table 1 

for an overview of the included studies). 

Data Collection Process 

Data were collected during November 2016 and revised in March 2017 to ensure 

consistency between the searches. 

Data Items 

The following information was extracted from each study: (1) characteristics of the total 

sample (sample size, mean age [or age range if mean was not provided], percentage of females), 

(2) characteristics of the intervention and control groups (number of participants in each group, 

type of control condition), (3) information on the intervention (type of intervention, facilitator), 

and (4) characteristics of the study (type of outcome measures, follow-up time in weeks). 

Summary Measures 



Standardized differences in means were computed for the analyses. All analyses were 

performed using the Comprehensive Meta-Analysis software, Version 3.3.070 (CMA; 

Borenstein et al. 2014). 

Synthesis of Results 

Means and standard deviations (SD) were used to compute effect sizes. When means and 

SDs were not available, other statistics (e.g., t and F) were used to compute effect sizes. A 

conservative estimate of .7 was used for the within-group analyses when pre-post intervention 

measures correlations were not available (Rosenthal 1993). The effect size computed in all 

studies was Hedges’ g, with the associated p value, and its 95% confidence interval. Hedges’ g 

was used as it represents a less biased estimate of effect size for small samples (Hedges and 

Olkin 1985). The studies included in the analyses did not have identical designs and samples; 

therefore, a random effects model was used to calculate mean effect sizes for a group of studies. 

Risk of Bias in Individual Studies 

Data pertaining to all mental health and well-being outcomes (i.e., anxiety, depression, 

stress, test anxiety) were included to minimize the influence of data selection. Data pertaining to 

mindfulness outcomes were included as well. When data from follow-up was available, they 

were also included. 

A quality score comprised of items based on Jadad’s criteria (Jadad et al. 1996) and items 

pertaining to mindfulness was computed. These items consisted of whether (1) the mindfulness 

intervention was an established program; (2) measures were assessed at follow-up; (3) 

mindfulness was measured; (4) the facilitator was an outsider; and (5) the facilitator had 

mindfulness training. When studies were controlled, items included whether (1) participants 



were randomly assigned to a mindfulness intervention or control group; (2) participants in either 

group spent the same amount of time participating in the intervention; and (3) 

evaluators/experimenters and/or participants were blind to the purpose of the study. When items 

were binary (i.e., true or false), a value of 1 was assigned to a true item and a value of 0 was 

assigned to a false item. A value of 0 was assigned to pre-post studies; a value of 1 was assigned 

to studies with either a waitlist or no-treatment control group; a value of 2 was assigned to 

studies with a treatment-as-usual control group; and a value of 3 was assigned to studies with an 

active control group. A value of 0 was assigned to nonblinded studies; a value of 1 was assigned 

to single-blind studies; and a value of 2 was assigned to double-blind studies. 

Inter-rater agreement was calculated by comparing the ratings of the first author with the 

rating of a trained graduate research assistant. Each evaluator received (1) a training session on 

the rating procedure, (2) specific written instructions for the rating procedure, and (3) a set of 

articles to review. 

Risk of Bias Across Studies 

A funnel plot was constructed and a fail-safe N was computed to assess publication bias, 

which is the possibility that studies with significant results are more likely to be published than 

studies with nonsignificant findings. 

Additional Analyses 

The objectives of the analysis were to assess specific effects of individual differences and 

intervention characteristics for school-based mindfulness interventions. Moderators included in 

the analyses were (1) developmental periods (organized into four groups based on previous 

research and theories on developmental periods and stages (Eccles 2007; McDevitt et al. 2013): 



middle childhood [ages 6–10], early adolescence [11–14], late adolescence [15–18], and other 

[when the age groupings represented a combination of periods]); (2) gender (organized into three 

groups: males-only, females-only, or mixed [both males and females]); (3) type of mindfulness 

intervention (organized into four groups: mindfulness-based yoga, pre-designed or established 

mindfulness program, combinations of various mindfulness activities, and other); and (4) identity 

of the program facilitator (organized into two groups: teacher/educator trained to deliver the 

program and outside facilitator). Interventions were considered to be mindfulness programs 

when the intervention consisted of a pre-packaged or manualized mindfulness program, unlike 

various mindfulness activities, which included a combination of mindfulness-based activities 

without a manual or pre-packaged format. 

To assess the effect of specific moderators reported as continuous variables, meta-

regression analyses were conducted for the within-group effects. In this meta-regression, two 

additional moderators were included: (1) gender (the percentage of female participants in the 

studies) and (2) changes in mindfulness (as indicated by the effect sizes within the studies). 

Results 

Study Selection 

Searches among the various databases generated 1072 publications. Figure 1 represents 

the study selection process. 

Study Characteristics 

Table 1 reports the study characteristics and effect sizes (Hedges’ g). There were a total 

of 3977 participants, with 2179 in the mindfulness intervention groups and 1798 in the control 



groups. Twenty-two studies were conducted since 2010, and two studies were conducted 

between 2000 and 2009. All studies included school-based interventions. 

Risk of Bias Within Studies 

Nine studies were conducted during middle childhood, seven studies were conducted 

during early adolescence, seven studies were conducted during late adolescence, and one study 

did not fit either category as it covered a wide range of developmental periods. Twenty studies 

included both males and females, and four studies consisted of only females. Thirteen studies 

assessed a pre-designed or existing mindfulness program, six studies used a combination of 

various mindfulness activities, four studies indicated mindfulness-based yoga as their primary 

focus, and one study was classified as other as it consisted of an arts-based mindfulness activity. 

Nine studies were delivered by a trained teacher and 15 studies were delivered by an outside 

facilitator. Of the 15 studies delivered by an outside facilitator, 12 studies included an 

experienced mindfulness practitioner or teacher as the facilitator and the remaining three studies 

included researchers and graduate students as facilitators. Active control conditions consisted of 

topics related to academics, health education, and social responsibility, among other unrelated 

activities. Ten studies included at least one mindfulness measure, and four studies used a 

mindfulness measure at follow-up. The quality score ranged from a minimum of 0 (i.e., lowest 

quality) to a maximum of 10 (highest quality), with a mean of 6.08 (SD = 2.21) and a median of 

6. Inter-rater agreement was high (kappa = .93). 

Results of Individual Studies 

Table 1 presents the post-intervention and last follow-up effects (Hedges’ g) for the 

within-group (pre-post, pre-follow-up) and between-group (intervention vs. control) samples. 



Similar to post-intervention effects, follow-up effects were derived from a comparison of follow-

up to pre-intervention to determine if the mindfulness intervention was associated with long-term 

change. A lack of follow-up effect would indicate a return to baseline/pre-intervention. 

Synthesis of Results 

Effect sizes (Hedges’ g) for the within-group and between-group analyses pre-post 

intervention and pre-follow-up intervention are presented in Table 1. Between-group effect sizes 

refer to effects pre-post intervention compared to a control group; within-group effect sizes refer 

to effects pre-post intervention when not compared to a control group. Significant effect sizes 

(Hedges’ g) and associated 95% confidence intervals, p values, and heterogeneity for target 

populations (i.e., I 2 and Q) and outcome measures reported in the analyses below are provided 

in Table 2. Follow-up periods varied across the studies from 12 to 32 weeks with a weighted 

mean of 17.74 weeks. 

Overall Findings 

Results revealed significant small effect sizes on mental health and well-being outcomes 

for within-group studies at post-test (n = 20; Hedges’ g = 0.23, 95% CI [.12, .34], p < .001) and 

at follow-up (n = 8; Hedges’ g = 0.17, 95% CI [.04, .30], p = .013) and for between-group 

studies at post-test (n = 21; Hedges’ g = 0.24, 95% CI [.14, .34], p < .001). These findings were 

not significant for between-group studies at follow-up (n = 6; Hedge’s g = .17, p = .079). 

Developmental Period 

In the within-group analyses, studies conducted in late adolescence (n = 7; Hedges’ g = 

0.28, 95% CI [.17, .39], p < .001) revealed higher pre-post effects than middle childhood (n = 6; 

Hedges’ g = 0.20, 95% CI [.03, .37], p = .023) on mental health and well-being outcomes; 



however, pre-post effects of the studies conducted during early adolescence were not significant 

(n = 6; Hedges’ g = 0.11, p = .213). Similar results were found in the between-group analyses, 

with studies conducted in late adolescence (n = 7; Hedges’ g = 0.35, 95% CI [.18, .52], p < .001) 

demonstrating higher effects than middle childhood (n = 7; Hedges’ g = 0.22, 95% CI [0.04, 

0.40], p = .017) and nonsignificant effects during early adolescence (n = 6; Hedges’ g = .30, p = 

.064). Furthermore, studies conducted in late adolescence showed significant but small effects at 

follow-up in both the within-group (n = 4; Hedges’ g = 0.33, 95% CI [.25, .42], p < .001) and 

between-group analyses (n = 3; Hedges’ g = 0.22, 95% CI [.56, .39], p = .009). 

Gender 

The studies included in the analyses were either mixed or composed of females-only. 

Results from both within-group and between-group analyses revealed similar significant effects 

on mental health and well-being outcomes for both gender group compositions at post-test. The 

mixed gender and females-only studies revealed small effects at post-test (mixed: n = 17; 

Hedges’ g = 0.23, 95% CI [.10, .37], p < .001; females: n = 3; Hedges’ g = 0.24, 95% CI [.15, 

.34], p < .001). These findings were comparable in the between-group analyses as well (mixed: n 

= 17; Hedges’ g = 0.22, 95% CI [.10, .34], p < .001; females: n = 4; Hedges’ g = 0.27, 95% CI 

[.10, .45], p = .003). 

Type of Intervention 

In the within-group analyses, studies that were either yoga-based or composed of various 

mindfulness activities had a significant effect on mental health and well-being outcomes at post-

test (yoga: n = 2; Hedges’ g = 0.29, 95% CI [.14, .45], p < .001; various: n = 6; Hedges’ g = 0.39, 

95% CI [.14, .64], p = .003) and at follow-up (yoga: n = 1; Hedges’ g = 0.22, 95% CI [.04, .40], 



p = .017; various: n = 2; Hedges’ g = 0.34, 95% CI [.24, .43], p < .001); these effects were higher 

than in the between-group analyses at post-test (yoga: n = 3; Hedges’ g = 0.24, 95% CI [.05, 

0.44], p = .015; various: n = 5; Hedges’ g = 0.29, 95% CI [.10, 0.48], p = .003), but lower than 

the between-group analyses at follow-up (yoga: n = 1; Hedges’ g = 0.30, 95% CI [.10, .48], p = 

.003; various: n = 2; Hedges’ g = 0.23, 95% CI [.03, .43], p = .027). Existing mindfulness 

programs did not have a significant effect at post-test (n = 11; Hedges’ g = 0.13, p = .07) or at 

follow-up (n = 5; Hedges’ g = 0.06, p = .406) in the within-group analyses, but these programs 

had a small effect at post-test in between-group analyses (n = 12; Hedges’ g = 0.22, 95% CI [.06, 

.38], p = .006). 

Facilitator 

In within-group analyses, studies facilitated by a trained teacher had a smaller effect on 

mental health and well-being outcomes at post-test (n = 8; Hedges’ g = 0.19, 95% CI [.06, .32], p 

= .005) than those delivered by an outside facilitator (n = 12; Hedges’ g = 0.28, 95% CI [.09, 

.46], p = .003); however, at follow-up, a significant effect on mental health and well-being 

outcomes was found only when interventions were delivered by teachers (n = 2; Hedges’ g = 

0.15, 95% CI [.06, .24], p < .001) and not by an outside facilitator (n = 6; p = .084). In between-

group analyses, interventions facilitated by a trained teacher had a greater effect at post-test (n = 

8; Hedges’ g = 0.28, 95% CI [.12, .45], p < .001), than those delivered by an outside facilitator (n 

= 13; Hedges’ g = 0.20, 95% CI [.07, .33], p = .003); however, the greatest effect was found at 

follow-up when interventions were delivered by a trained teacher (n = 2; Hedges’ g = 0.32, 95% 

CI [.16, .48], p < .001). 

 



In between-group analyses, the effect of the facilitator was assessed on (1) mental health 

outcomes only (e.g., anxiety, depression, stress) and (2) mindfulness outcomes only. For mental 

health outcomes, effects were only significant when the intervention was delivered by a trained 

teacher at post-test (n = 5; Hedges’ g = 0.36, 95% CI [.24, .48], p < .001) unlike the outside 

facilitator (n = 9; p = .832). For mindfulness outcomes, effects were only significant at post-test 

when the intervention was delivered by an outside facilitator (n = 7; Hedges’ g = 0.38, 95% CI 

[.10, .67], p = .009) as opposed to a trained teacher (n = 2; p = .259). These results suggest that 

the type of facilitator can have an impact on the outcomes of the studies. 

Additional Analyses 

The within-group effect size of mental health and well-being outcomes (e.g., stress, 

anxiety, depression) was weakly positively moderated by the percentage of female participants, 

(n = 17, β = 0.02, SE = 0.01, p < .01) and strongly positively moderated by changes in 

mindfulness outcomes (n = 4, β = 0.78, SE = 0.39, p < .05; see Fig. 2). Furthermore, the effect 

size of mental health and well-being outcomes was weakly positively moderated by the study 

quality score for both the within-group (n = 20, β = 0.04, SE = 0.01, p < .01) and between-group 

(n = 21, β = 0.03, SE = 0.01, p < .01) studies. 

Publication Bias 

An effect size for mental health and well-being outcomes for all within-group analyses 

revealed a z value of 10.13, p < .001. These findings indicate that to nullify the results, 515 

studies with a null effect would be required, with a p value exceeding .05. According to Duval 

and Tweedie’s Trim and Fill method, to make the funnel plot symmetric, only one study would 

need to fall on the left side of the mean (see Fig. 3). The adjusted mean effect size for the random 



effects model was Hedges’ g = 0.18, (95% CI [.05, .30]). Similar results were obtained for 

between-group analyses, which revealed a z value of 6.10, p < .001, and a fail-safe N of 183. 

Employing Duval and Tweedie’s (2000) Trim and Fill method, to make the funnel plot 

symmetric, only one study would need to fall on the left side of the mean. The adjusted mean 

effect size for the random effects model was Hedges’ g = 0.22, (95% CI [.11, .33]). The adjusted 

means do not significantly differ from the original Hedges’ g for the mental health and well-

being outcomes (Hedges’ g = 0.17) and mindfulness outcomes (Hedges’ g = 0.15); as such, these 

results suggest robust and unbiased effect size estimates and a low probability of publication 

bias. 

Discussion 

The purpose of this meta-analysis was (1) to assess the strength of the effects of school-

based mindfulness interventions on mental health and well-being and (2) to evaluate and 

compare the effects of these interventions based on (a) developmental periods, (b) gender, (c) 

type of mindfulness intervention, and (d) the identity of the facilitator of the intervention. This 

meta-analysis included 24 studies evaluating mindfulness-based interventions in schools with a 

total of 3977 participants. 

The overall effect sizes for mental health and well-being outcomes found for the within-

group and between-group analyses were small, but similar to the small-moderate effect sizes 

found in previous meta-analyses on mindfulness intervention programs with youth and in schools 

(Zenner et al. 2014; Zoogman et al. 2014). These effect sizes are smaller than those found in 

meta-analyses with clinical samples (Khoury et al. 2013) and healthy adults (Khoury et al. 2015). 

Although mindfulness-based interventions have been shown to be effective for mental health and 

well-being outcomes, many of the mindfulness-based interventions for youth have been adapted 



from the programs designed for adults; as such, it is likely that further modifications are required 

to ensure that the interventions are targeted for youth in the school setting. 

Interventions delivered during late adolescence (15–18) were found to have the greatest 

effect on mental health and well-being at post-test and at follow-up for both the within-group and 

between-group analyses, with interventions delivered in middle childhood (6–10) demonstrating 

a significant effect at post-test only. According to the DCS theory, response to mindfulness 

training can differ between developmental periods (Roeser and Pinela 2014; Roeser and Zelazo 

2012) as there are specific stages in which particular brain regions and networks are more likely 

to be modified. These findings suggest that late adolescence may represent a developmental 

period in which students can respond to and experience the benefits of mindfulness training both 

immediately once the training is completed and several months following. Adolescence is 

considered to be a “window of opportunity” (Roeser and Pinela 2014); specifically, the plasticity 

in adolescents’ brains and the associated social and cognitive systems essential to development 

during adolescence are malleable as they co-construct adolescents’ identity. Consistent with the 

DCS theory, specific brain regions and networks are more likely to be modified in adolescence, 

and these periods can predispose an individual to be open and responsive to mindfulness 

training. Adolescents’ development is shaped by what is influencing them, and mindfulness 

training may be particularly effective during this transitional period. In addition, given that late 

adolescence (15–18) is close to adulthood, research on further adaptations to the existing 

mindfulness interventions for students in earlier stages might be required (Burke 2010) in order 

for these younger students to experience mindfulness and mental health benefits (Zoogman et al. 

2014). 



The findings revealed small effects for studies with (1) females-only and (2) mixed 

gender (male and female), and (3) when the percentage of females was included as a moderator. 

Meta-regression analyses showed a significant effect such that the greater the percentage of 

females included in the study, the greater the effects are on mental health and well-being, 

suggesting that females may respond better to mindfulness interventions; however, this link was 

very small, and the finding does not consider the possibility that males in these studies may have 

shown high effect sizes despite the fact that there were fewer of them in the sample. Although 

there were studies with only female participants, there were no studies with solely male 

participants. These results suggest that a clear examination of specific gender differences was not 

possible. To accurately assess the role of gender in mindfulness-based interventions, future 

studies should either (1) report if gender differences were found or (2) report the descriptive 

statistics for the different gender groups in addition to the intervention and control groups. These 

additions would allow future meta-analyses to compare the differences and potential impacts of 

gender on mindfulness-based interventions. 

The types of interventions demonstrating significant effects at both post-test and at 

follow-up consisted of combinations of various mindfulness activities and yoga-based 

mindfulness activities. Existing or pre-designed mindfulness programs only revealed a small 

effect at post-test in the between-group analysis. A possible explanation is that the existing 

mindfulness programs rely too heavily on the facilitator’s ability and familiarity with 

mindfulness, and if the facilitator was not trained in mindfulness, he or she might struggle with 

adhering to the program (Crane et al. 2012). Although the teachers in the study were trained to 

deliver the mindfulness intervention, the authors do not always indicate whether the facilitator of 

the program has an established mindfulness practice. As such, future studies should examine the 



impact of the mindfulness practice of the facilitator on the effectiveness of the intervention. 

Additionally, it is possible that existing mindfulness interventions are not well suited to the 

specific needs and reality of a classroom. Attention to specific developmental (e.g., cognitive 

ability, attention spans) and school needs is required when adapting an existing MBSR-type 

program (Burke 2010). When students are provided with a collection of various activities, the 

facilitator may be more likely to adapt activities according to the students’ response, as the 

program is not pre-designed. 

Overall, when trained teachers delivered the program, there were significant effects at 

follow-up, unlike when the program was delivered by an outside facilitator. This finding is 

important to our understanding of mindfulness program delivery; given that teachers remain with 

their students in the classroom upon completion of the study, it is likely that teachers are more 

involved and familiar with the program they delivered and are thus more likely to continue 

incorporating elements of the intervention with their students (Britton et al. 2014), which can 

lead to consistently positive findings at follow-up. 

When mental health outcomes and mindfulness outcomes were examined separately in 

the between-group analyses, the effects on mental health outcomes post-test were only 

significant when interventions were delivered by a trained teacher; however, the effects on 

mindfulness post-test were only significant when interventions were delivered by an outside 

facilitator. These results suggest that the facilitator plays an important role in determining the 

material that is being delivered to the students. For instance, in two recent meta-analyses, the 

authors revealed that increases on mindfulness accounted for 12 to 16% of improvements on 

psychological outcomes in mindfulness-based interventions (Khoury et al. 2013, 2015); 

however, the findings of the current meta-analysis suggest that the individual delivering the 



program may be more knowledgeable on a particular topic which is influencing the message that 

is being communicated. In fact, in a large meta-analysis, the mindfulness training of the 

facilitator(s) was found to significantly moderate the clinical outcomes (n = 154; β = .13, SE = 

.04, p < .0005) but not their clinical training (p = .07, ns; Khoury et al. 2013). 

Addressing the mental health needs of students has become an increasing focus in 

schools (Carsley and Heath 2015; Koller and Bertel 2006; McMartin et al. 2014); therefore, it is 

possible that teachers are more aware and informed on this topic and are already addressing this 

need within their classrooms. These interventions provide them with opportunities to continue 

supporting their students’ mental health, and students may be more likely to respond to this 

ongoing support from their teachers as they have had more time to establish trust in their 

relationship (Garcia et al. 2010). In addition, the teachers delivering the program likely 

interpreted and incorporated the taught skills with a greater focus on the mental health (e.g., 

using the breath to manage anxiety) rather than focusing on the goal of enhancing mindfulness 

(e.g., using the breath to maintain present moment awareness without judgment). As such, the 

difference among the facilitators could be attributed to the way in which the skill was taught and 

repeated over time with the students, which may have benefitted mental health outcomes, rather 

than enhancing mindfulness. An explanation for the students’ positive mindfulness response to 

the outside facilitator could be due to the facilitator’s previous experience with mindfulness 

(Zenner et al. 2014). Given that mindfulness can be a complex construct that is difficult to 

define, it is possible that students are better able to understand and explain their experience when 

an outside facilitator is delivering the intervention, as an outside facilitator may have greater 

knowledge of and personal experience with mindfulness compared to a teacher who was trained 

on mindfulness only for the purpose of a given study (Zenner et al. 2014). 



 

The meta-regression analysis also revealed that the changes in mindfulness effects from pre- to 

post-intervention significantly moderated changes in mental health and well-being outcomes pre-

post intervention, such that participants with greater increases in mindfulness also reported 

greater changes/benefits on mental health and well-being outcomes. These results are consistent 

with previous meta-analyses (e.g., Khoury et al. 2013, 2015), suggesting that increase of self-

report on mindfulness is a strong predictor of the psychological effects of mindfulness 

interventions. Although the studies included in this meta-regression were limited, these findings 

show that when participants are experiencing the mindfulness benefits, they are also 

experiencing the targeted mental health benefits of the intervention. 

The results showed that mental health and well-being outcomes were very weakly 

moderated by the quality score of the study. Previous research has shown that quality score does 

not typically moderate the outcomes (Khoury et al. 2015; Hofmann et al. 2010); however, when 

the quality score has been shown to be a significant moderator, the coefficient is extremely small 

(e.g., Khoury et al. 2013), similar to the present study’s finding. 

Despite these findings, this research is not without limitations. First, although all of the 

studies included a mindfulness school-based intervention on mental health and well-being 

outcomes, it is important to acknowledge that there was variability in the studies (e.g., sample 

size, length of intervention). A number of factors were included in the analyses to account for 

these differences, such as intervention design and identity of the facilitator; however, these 

results should be interpreted with caution. In the future, researchers should consider examining 

other moderators that potentially influence program effectiveness, such as the length of the 

program, the impact of at-home practice, as well as participants’ response by age in addition to 



developmental periods to create even more targeted mindfulness intervention programs. 

Nevertheless, the results demonstrated that mindfulness activities have a significant, albeit small, 

effect on mental health and well-being in youth. Second, a proper examination of gender 

differences was not possible given the limited information provided in the studies. Future studies 

should consistently report gender findings and descriptive statistics for each gender group within 

each of the intervention and control groups to allow for this type of analysis. Third, although the 

between-group studies included a combination of different comparison groups (e.g., active 

controls, treatment as usual, and waitlist controls), when examining these comparison groups 

separately, findings were either not significant, or they consisted of only one study per group. As 

such, findings were compared with overall control groups rather than separate groupings. Future 

studies would benefit from including more active controls as the comparison group to allow 

future meta-analyses to compare the effects of the intervention with another similar activity. 

Fourth, studies were only examined if they were published in English; it would be interesting for 

future analyses of mindfulness interventions to include studies published in other languages to 

allow greater generalizability. 

Despite these limitations, these findings represent a significant contribution to the theory 

and practice of school-based mindfulness interventions in youth as they provide preliminary 

evidence that effectiveness of the interventions differ according to (1) the age of students 

receiving the intervention, (2) the type of intervention that is being delivered, and (3) the 

individual facilitating the intervention. Furthermore, this meta-analysis is a significant 

contribution to the field as it provides suggestions for future applications of mindfulness in 

schools. The mental health of youth, who spend the majority of their day in school, should 

always be acknowledged in the education system (Zenner et al. 2014). Given that mindfulness 



interventions have become increasingly popular in schools as a way of supporting students’ 

mental health and overall well-being (e.g., Felver et al. 2016; Tan 2016; Zoogman et al. 2014), it 

is important for schools to ensure that factors critical to school delivery (e.g., developmental 

period, type of intervention, and identity of facilitator) are considered when implementing the 

programs in such a way that students experience optimal benefits of mindfulness interventions. 

Furthermore, future studies that consider specific adaptations of mindfulness interventions 

should take into consideration the needs of students in the classroom across different 

developmental periods. 
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Tables and Figures 

Figure 1. PRSIMA flow diagram of study selection process 

 

 

 

 

 



Table 1 Description and effect size analyses of the studies included in the meta-analysis 

 

 



 

 



 


