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ABSTRACT
Chronic and increased levels of stress during adolescence are associated with academic performance, school dropout, and

mental health challenges. This study investigated the effectiveness of the universal mindfulness‐based intervention (MBI) on

adolescents' stress symptoms in schools through a cluster randomised controlled trial (cRCT) design. In addition, we examined

the effectiveness of MBI on self‐kindness. Finally, we explored how age, gender, and an independent mindfulness practice

moderated the effects on outcomes. A total of 3519 Finnish students aged 12–15 were randomised to a MBI group (n=1646), an

active relaxation control group (n=1488), and an inactive control group that followed a routine school curriculum (n=385).

Outcomes were measured at baseline (T0), 9 weeks post‐intervention (T9), and 26 weeks following the intervention (T26). Overall,

those belonging to the MBI group reported a greater reduction in stress symptoms compared with the active control group at T9 and

T26. Furthermore, students in the MBI group who carried out their mindfulness home practice regularly showed a greater decrease

in stress symptoms compared with those who practiced less regularly. There were no MBI effects on self‐kindness. These results

indicate that a universal MBI in schools may potentially support stress management among students.

People feel stress in demanding situations that seem to exceed
their resources, whether those resources are personal, psycho-
logical, or social (Lazarus 1966). Chronic or severe stress risks
individuals' health and well‐being beginning in childhood
(Manosso et al. 2022). Adolescence is a time of rapid psycho-
social and physiological changes leading to increased stress
sensitivity (Kaplan et al. 2005). Therefore, chronic stress is
remarkably harmful in adolescents. It may lead to maladjusted
coping strategies and hamper adolescents' capacity to deal with

negative emotions and affective experiences well (Perry‐Parrish
et al. 2016), potentially increasing mental health problems like
depression and anxiety symptoms (Dupéré et al. 2015). More-
over, excessive stress weakens academic performance and
increases school dropout rates (Oldehinkel et al. 2011). Because
stress causes severe risks to adolescents' well‐being and abilities
to manage in school and life, it is essential to explore new and
more effective ways to promote stress management, mental
health, and well‐being in schools.
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Several intervention programmes relying on different approaches
have been developed to protect adolescents from increased stress
levels, some designed to reduce stress directly, others indirectly.
The majority of these interventions include either mindfulness,
relaxation exercises, or cognitive‐behavioural techniques (Rew
et al. 2014). One important question is whether universal school‐
based interventions are sufficiently effective to reduce stress
symptoms. A meta‐analysis by Kraag et al. (2006) demonstrated
that universal school‐based interventions among children and
adolescents can effectively (with a large effect size) lower stress
symptoms when involved both psychological and physiological
measures of stress. However, a more recent meta‐analysis by van
Loon et al. (2020), which focused on the effectiveness of school‐
based interventions on adolescents, demonstrated only a mod-
erate overall effect on self‐reported psychological stress symp-
toms. More specifically, only among selected student samples
were significant effects found. They concluded that further
studies are needed on the effectiveness of a universal school
intervention on adolescent psychological stress symptoms em-
ploying sound study designs (van Loon et al. 2020). In this study,
we investigated the effectiveness of a universal mindfulness‐
based intervention (MBI) on self‐assessed stress symptoms in a
large cluster randomised controlled trial (cRCT).

1 | Mindfulness in Stress Reduction

Kabat‐Zinn (2005) describes mindfulness as the psychological
capacity to stay willingly present with one's experiences, with a
non‐judging, accepting, and curious attitude. According to
theory, mindfulness improves the self‐regulation of emotions,
behaviour, and cognitive processes (Hölzel et al. 2011). An
improved self‐regulation is the outcome of increased acceptance
and self‐awareness, such as noting unpleasant emotions and
distress as experiences that can be accepted instead of impul-
sively reacted to, ruminated over, or chronically avoided
(Baer 2003; Kabat‐Zinn 2005). An improved ability to accept
one's internal experiences is thought to mitigate suffering and
distress in stressful situations (Hayes et al. 1999). Thus, mind-
fulness training may reduce stress symptoms by strengthening
self‐regulation, promoting cognitive change, and increasing
psychological acceptance (Baer 2003; Perry‐Parrish et al. 2016).

Childhood and adolescence may be an optimal time for prac-
ticing mindfulness given that cognitive and emotional capaci-
ties, such as emotion regulation and executive functioning,
undergo significant development during this time (Blakemore
and Choudhury 2006). Supporting this idea, previous studies
have found that MBIs can reduce self‐reported stress as well as

stress‐related symptoms in children and adolescents (Kuyken
et al. 2013; Sibinga et al. 2013; Sibinga et al. 2016; Van der
Gucht et al. 2018). However, the evidence on the effectiveness
of MBIs is not consistent. For example, the largest population‐
based RCT to date—the My Resilience in Adolescence
(MYRIAD) project—observed no significant effects of MBIs on
several mental health and well‐being outcomes, including
depressive symptoms, socio‐emotional and behavioural func-
tioning, well‐being, anxiety, and mindfulness (Kuyken
et al. 2022a). However, it is important to note that this study did
not directly assess stress symptoms, which may be a particularly
relevant target for MBIs in adolescents. Meta‐analyses have
further highlighted the mixed nature of the evidence. Dunning
et al. (2022) found that MBIs significantly improved anxiety/
stress, social behaviour, executive functions, attention, and
negative behaviour compared to inactive control groups. Rela-
tive to active controls, MBIs were more effective in reducing
anxiety/stress and improving mindfulness. However, these ef-
fects did not persist in studies that included follow‐up mea-
surements. Consistently, a meta‐analysis focused on specifically
school‐based MBIs reported significant improvements in stress
symptoms but showed no effects for depression or anxiety
(Fulambarkar et al. 2023). Moreover, no significant effects were
observed when school‐based MBIs were compared to active
controls. These results were preliminary due to substantial
levels of heterogeneity across studies and a limited number of
school‐based RCTs with follow‐up data. Taken together, these
findings highlight the importance of conducting further ade-
quately powered research that focuses specifically on stress‐
related outcomes. In particular, more RCTs with long‐term
follow‐up is essential to assess the potential of MBIs to deliver
sustained benefits in adolescence.

2 | Self‐Compassion as a Mechanism of Change

One potential mechanism underlying the effect of mindful-
ness training on stress symptoms is self‐compassion. Self‐
compassion represents a compassionate, kind, and caring
attitude toward the self in painful life events, adversities, or
personal failures (Neff 2003b). Theoretically, a compassionate/
kind attitude toward oneself in moments of stress or even
during a failure could act as a buffer against psychologically
experienced stress (Perry‐Parrish et al. 2016). Self‐compassion
comprises three primary components, each including both a
positive and a negative pole: self‐kindness versus self‐judgment/
self‐coldness, a sense of common humanity versus isolation,
and mindfulness versus over‐identification (Neff 2003b). These
three components are theorised as conceptually distinct, whilst
simultaneously interacting with each other (Neff 2003b). Pre-
vious studies have shown that the six factors that measure the
negative and positive poles of the components of self‐
compassion have a moderate to high degree of intercorrelation
(Neff 2003a; Neff et al. 2017) and mutually enhance one another
(Dreisoerner et al. 2021). Empirical studies in adolescents have
indicated that MBIs increase self‐compassion and self‐
acceptance (Broderick and Metz 2009; Kang et al. 2018; Razza
et al. 2025). In turn, a few preliminary studies have demon-
strated that increases in self‐compassion or its subcomponents
may predict improvements in emotional well‐being. For
example, an experimental study involving adolescents who

Summary

• A universal, school‐based mindfulness programme
reduced stress symptoms in adolescents compared to a
relaxation programme.

• Students who engaged in regular practice showed the
greatest benefit from mindfulness training.

• Mindfulness training did not significantly improve
self‐kindness.
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participated in an intensive, 5‐day MBI found that increases in
self‐compassion were associated with reductions in stress
symptoms, rumination, negative affect, and depressive symp-
toms (Galla 2016). Another study, that was conducted in a
school setting, showed that an MBI was effective in reducing
self‐coldness (a subcomponent of self‐compassion) compared to
an inactive control group, which further mediated the inter-
vention effect on symptoms of stress, depression, and anxiety
(Van der Gucht et al. 2018). However, no increases in self‐
compassion or its self‐kindness subcomponent were observed.

To the best of our knowledge, no previous studies among ado-
lescents have examined the effects of MBI on self‐compassion or
its sub‐components in large‐scale RCTs with both active and
inactive control groups. Including both inactive and active
control groups in the design is essential for a clearer under-
standing of what works and why. For instance, MBIs are
commonly compared to relaxation programmes, as they share
many similarities but are also distinctly different, such as the
former aim to teach acceptance of present‐moment internal
experiences and the latter focus on strategies to change internal
experiences (Luberto et al. 2020). Understanding the specific
mechanisms of mindfulness facilitates designing effective and
targeted interventions to decrease stress symptoms.

3 | Gender, Age, and Practice Intensity as
Potential Moderators of MBIs

Although research suggests that MBIs can reduce stress symp-
toms and enhance self‐kindness and compassion, less is known
about how individual differences shape these effects. Tenta-
tively, individual factors such as gender, age, and the intensity
of mindfulness training have been identified as potential mod-
erators (Tudor et al. 2022). However, their role in influencing
the effects of MBIs on stress symptoms remains inconclusive.

With respect to gender, studies have consistently suggested that
girls benefit more from MBIs than boys. Girls show greater
benefits in reducing depressive and anxiety symptoms (Galvez
Tan and Alampay 2022; Volanen et al. 2020) and in improving
resilience and well‐being (Kang et al. 2018; Volanen et al. 2020)
compared to control groups. By contrast, these studies reported
no positive effects on mental health and emotion‐related out-
comes among boys. One explanation is that girls may be more
receptive to learn self‐compassion and an accepting attitude
towards their inner experiences during MBIs, which in turn
may support their mental health (Galvez Tan and
Alampay 2022; Kang et al. 2018; Rojiani et al. 2017).

Findings regarding age and the intensity of home practice are
more mixed. Some meta‐analyses suggest that MBIs are par-
ticularly effective on mental health outcomes during late ado-
lescence (Carsley et al. 2018; Mettler et al. 2023), while others
report stronger effects among primary school children
(Dunning et al. 2022; Phillips and Mychailyszyn 2022). Like-
wise, while some studies associate higher intensity of home
practice with greater reductions in stress symptoms and mental
health issues (Kuyken et al. 2013; Volanen et al. 2020), others
find no such relationship (Johnson et al. 2016, 2017). Notably,
one study even reported that higher intensity of home practice

predicted negative outcomes in socio‐emotional‐behavioral
functioning and well‐being at post‐intervention (Montero‐
Marin et al. 2022). These findings highlight the need for further
research to better understand what works, for whom, and
through which mechanisms.

4 | The Present Study

The present study is part of the Healthy Learning Mind (HLM)
research project, which involved Finnish students (N= 3519)
aged 12–15 (Volanen et al. 2016). The HLM is a large‐scale RCT
that evaluates the specific effects of a standard 9‐week school‐
based universal MBI (.b), comparing it to both a relaxation
programme (Relax)—matched for duration and comparable
didactic and experiential content—and teaching as usual. The
results of the primary outcomes (resilience, socio‐emotional
functioning, depressive symptoms) are reported in an earlier
publication (Volanen et al. 2020).

The primary aim of this study was to examine the effects of the
MBI, compared to both control groups, on stress symptoms at
9 weeks post‐intervention and at 6 months (26 weeks) from
baseline. We hypothesised that participation in the MBI would
be associated with reduced stress symptoms. A secondary aim
was to determine for whom and under what circumstances the
MBI is most effective. To explore this, the study evaluated
whether gender, age (as school grade), and mindfulness home
practice intensity within the intervention group moderated the
effects on stress symptoms. We expected that girls would benefit
the most from the practice (e.g., Kang et al. 2018; Volanen
et al. 2020), while making no assumptions about practice
intensity or age as moderators. In addition, to understand
potential mechanisms of mindfulness training, the study ex-
amined whether self‐kindness mediates the effect between
mindfulness and stress. We expected that the MBI would
increase self‐kindness which would in turn mediate the inter-
vention's effect on stress symptoms (e.g., Galla 2016; Razza
et al. 2025). The focus was placed on self‐kindness, a sub-
component of self‐compassion, due to the lack of validated self‐
compassion measures for younger adolescents (aged 11–15) at
the time of data collection (see review of the measures: Hubbard
et al. 2025). The full self‐compassion scale included abstract
concepts that were considered developmentally inappropriate
for this age group (Neff 2003a; Neff et al. 2021).

5 | Method

5.1 | Research Design and Procedure

This study employed a cluster RCT design with three groups: a
MBI group, an active control group (a relaxation programme),
and an inactive control group (teaching as usual). School classes
were randomised as clusters. As a part of the HLM project,
recruitment began in 2013 by contacting 247 schools from 14
municipalities/cities in southern Finland. From those 247
schools, 56 (24% of the institutions contacted), participated in
the study. The main reasons for nonparticipation included: (1)
the principal was unavailable (25%), (2) the school was already
involved in other research or development initiatives (23%),
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(3) insufficient interest among teachers at the school (18%),
and (4) other (11%). The school system in Finland is ex-
ceptionally homogeneous, particularly given that all schools
follow a national curriculum, and pupils usually attend the
nearest school. After recruitment, we aimed to obtain an
equal number of MBI and control classes in each munici-
pality. In the selection of these pairs, the schools were first
divided into three socioeconomic groups based on their
location and the average price per square metre of apart-
ments in their vicinity. Within each of these groups, the total
number of schools and classes varied. The schools were then
further divided into three subgroups, each containing
approximately the same number of classes. In some cases,
multiple schools were combined into a single subgroup to

achieve as equal a distribution as possible. Random assign-
ment of these subgroups to MBI (25 schools, 94 classes,
n = 1646), active control (24 schools, 85 classes, n = 1488),
inactive control (seven schools, 31 classes, n = 385) arms was
then carried out (Figure 1). For practical reasons, the number
of groups used in randomisation varied depending on
the year. In spring 2014 and autumn 2015, schools were
divided into two arms (MBI and active control), while in
spring 2015 and spring 2016, they were allocated into three
arms (MBI, active control, and inactive control). Classes in
both the MBI and the active control groups were notified
about their involvement in a 9‐week programme titled “Skills
for Well‐Being.” A written informed consent form was re-
quested from all participating students and their parents.

FIGURE 1 | Flowchart of participants.

4 Psychology in the Schools, 2025
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Data collection took place between March 2014 and December
2016 during four academic terms. This consisted of four base-
line assessment points: spring term 2014, autumn term 2014,
spring term 2015, and spring term 2016. Data from the inactive
control group were collected only during two academic terms
(spring term 2015 and spring term 2016). In addition to the
baseline assessment points (T0), outcome data were collected
after the 9‐week MBI and the active control programme (T9),
and at follow‐up at 26 weeks from baseline (T26). All three
groups completed the outcome measures during the same
period (T0, T9, and T26). Before data analysis, any personal
details that could identify participants were removed from the
dataset. For further details on this procedure, see the HLM
protocol (Volanen et al. 2016).

5.2 | Participants

A total of 3519 Finnish pupils (1646 in the MBI group, 1488 in
the active control group, and 385 in the inactive control group)
participated in the study. Among these students, 15% (n= 527)
did not complete the outcome measures at any point during
assessment and were excluded from further analysis. Figure 1
illustrates the allocation of participants. The MBI group con-
sisted of 1334 pupils, the active control group included 1288
pupils, and the inactive control group included 370 pupils.
Pupils were from the sixth, seventh, and eighth grades (ages
12–15 years). Half of the final sample were girls (50.6%). The
majority of pupils spoke Finnish as their mother tongue (80.6%)
and were in the eighth grade (45.3%). See Table S1 for the
participant demographic information.

To determine the sample size, a power analysis indicated that
1200 students were needed in the MBI and active control groups
and 540 students in the inactive control group (10% dropout
rate). Our analysis aimed to identify a mean difference of 0.2
standard deviation units (Cohen's d= 0.2) between the MBI
group and the active control group and 0.3 standard deviation
units (Cohen's d= 0.3) between the MBI group and the inactive
control group on the primary outcomes of the HLM project,
with 80% power and a two‐tailed significance level of 5%
(Volanen et al. 2016). The target sample size for the inactive
control group was smaller, given that greater differences were
expected in comparisons with the MBI group than in compar-
isons between the MBI and active control groups.

5.3 | The .b Mindfulness Intervention

The .b programme is a standardised, 9‐week, school‐based
mindfulness intervention aimed at enhancing emotional
awareness, and attentional, behavioural, and emotional regu-
lation (Huppert and Johnson 2010). It represents a universal
classroom‐based programme focused on enhancing the well‐
being of children and adolescents (see: Mindfulness in Schools
Project 2021). The .b programme consisted of nine 45‐min
group sessions (one per week) and short home practices (the
recommended frequency for independent home practice: 5–6
times per week, 3–15min each time). Each group session is
designed to teach a different mindfulness skill. The weekly
session outline was brief as follows: (1) introducing what

mindfulness is, (2) playing attention and training the muscle of
the mind, (3) mind states and anchoring attention to the body,
(4) recognising worry, (5) how to respond rather than react, (6)
moving mindfully, (7) how we relate to our thoughts, (8)
dealing with difficult emotions, and (9) key techniques and
future inspirations. Students received their own .b student
diaries for sessions, which they could also use for home prac-
tices. They were also provided with audio files to practice
mindfulness exercises at home. The amount of home training
was not monitored during the programme. At the follow‐up,
students were asked to complete a questionnaire that measured
their home practice intensity following the intervention (see
details in Measures section). During school hours, nine ex-
perienced MBI facilitators delivered the mindfulness interven-
tion. All facilitators had previously attended an 8‐week
mindfulness‐based stress reduction course (Kabat‐Zinn 2003)
and received training in delivering the .b programme. The
training included that each facilitator delivered a randomly
selected .b lesson, which was evaluated both quantitatively and
qualitatively by members of the research team. Most facilitators
had backgrounds in education or health and welfare. Addi-
tionally, to ensure all facilitators delivered the MBI as intended,
they used self‐assessments to monitor their own performance
(e.g., intention, attitude, ability to be mindful, and conduct the
lesson with kindness) and adherence to core programme ele-
ments. They also assessed students' engagement in the group
sessions. Overall, 90% of students participated in 7–9 group
lessons, 5% in six lessons, and 5% in 1–5 lessons.

5.4 | The Relax Control Intervention and the
Inactive Control Group

Students in the inactive control group followed the school's
regular curriculum, while those in the active control group took
part in a standardised relaxation programme aimed at improv-
ing relaxation skills and overall well‐being. The Relax pro-
gramme was developed in cooperation with Folkhälsan
Förbundet. Similar to the MBI, it consisted of 9 weekly 45‐min
group sessions and home practices, with a recommended fre-
quency of five to six times per week. Each group session
included relaxation techniques such as progressive muscle
relaxation, breathing exercises, visualisation, or a short break to
recharge. Additionally, group discussions were held on various
topics, including stress, sleep, screen time, and relaxation
practices. All Relax facilitators were part of our research project
and consisted of either trained schoolteachers or experienced
leaders of well‐being groups in this age group. Specific attention
ensured that mindfulness elements were kept distinct from the
relaxation programme.

5.5 | Measures

Stress symptoms were measured using the Stress in Children
questionnaire (SiC) (Osika et al. 2007). SiC is a short self‐rated
screening instrument used to identify perceived stress in
schoolchildren, designed to assess the overall stress level using
different constructs including physical, emotional, and symp-
tomatic elements of stress as well as those related to coping and
social support. The measure has acceptable psychometric
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qualities among children aged 9–12 (Osika et al. 2007) as well as
up to 18 years of age (Caqueo‐Urízar et al. 2014). SiC includes
20 items (originally 21 items, but due to human error we missed
the question “When I have a hard time, being with my friends
helps”) scored on a four‐point scale from 1 to 4 (never, some-
times, often, very often). The SiC mean score was calculated by
summing the scores for all 20 items and then dividing by the
number of items answered. Two missing answers were
accepted. A higher SiC score indicated a higher number of
stress symptoms. The Cronbach's alpha for the SiC score at
baseline was 0.85.

Self‐kindness was measured using the self‐kindness subscale of
the Self‐Compassion Scale (SCS) (Neff 2003a, 2003b). SCS is a
valid and psychometrically sound measurement of self‐
compassion and its subcomponents (self‐kindness vs. self‐
judgment, common humanity vs. isolation, and mindfulness vs.
over‐identification), all of which have strong inter‐correlations
(Neff 2003a, 2016). The self‐kindness subscale includes five
items scored on a five‐point scale from 1 to 5 (almost never/
never, not very often, sometimes, very often, always/almost
always). The self‐kindness mean score was calculated by sum-
ming scores on all five items and then dividing by the number
of items answered. Two missing answers were accepted. A
higher self‐kindness score indicated a greater level of self‐
kindness. The Cronbach's alpha for the self‐kindness score at
baseline was 0.87.

The mindfulness home practice intensity was measured at
26 weeks following the intervention. Students in the MBI group
were asked about the amount of mindfulness home practice
using four questions regarding how often they continued
training during the last 6 months after the intervention. The
questions included five answer options: not once, a few times,
once or twice a month, at least once a week, and every day or
almost every day. Based on the responses, students were divided
into four different mindfulness practice groups: students who
practiced mindfulness no more than a few times, once or twice
a month, at least once a week, or almost every day.

5.6 | Data Analyses

The SAS System version 9.4 for Windows (SAS Institute Inc.,
Cary, NC, USA) was used for all statistical analyses. The
intention‐to‐treat approach was adopted to estimate the treat-
ment effects on stress and self‐kindness. Linear mixed models
(LMMs) were employed in the analyses, as they account for
intra‐group dependencies and are well‐suited for analysing
nested data (e.g., Hox 1998). Maximum likelihood estimation
was used in LMMs to obtain unbiased parameter estimates for
data with partially missing values. Consequently, all partici-
pants for whom data was available from at least one measure-
ment point were included in the analyses. Analyses were
secondary in nature and based on data from the HLM project
(Volanen et al. 2016).

In the LMMs, the group was entered as a between‐subject factor,
time as a repeated factor, and random intercepts accounted for
individual‐, class‐, and school‐level variances. To estimate the
repeated effect of time, first‐order autoregressive, unstructured,

compound symmetry, and heterogeneous compound symmetry
covariance matrices were tested as options for the residual error
covariance, with the final model selected based on Schwarz's
Bayesian Criterion (BIC). Intra‐class correlations (ICCs) were cal-
culated to analyse the intra‐class correlations between students,
school classes, and schools. The ICCs for stress symptoms at the
school level were 0.02, 0.04 at the classroom level, and 0.62 at the
student level; for self‐kindness, the ICCs were 0.01, 0.01, and 0.53,
respectively. The ICCs at the student, school, and classroom levels
were significant for the stress outcome (p<0.05). The ICCs at the
school and classroom levels were not significant for self‐kindness
but were included in all analyses. We adjusted for gender and grade
in our analyses. The LMM consisted of the main effects of group,
time, gender, and grade, and the time × group interaction effect.
The intervention effects were estimated from the interaction terms
between group (intervention vs. active control and intervention vs.
inactive control) and time (9 weeks vs. baseline and 26 weeks vs.
baseline). Bonferroni adjustments were used in the between‐group
and the within‐group pairwise comparisons. Analyses were con-
ducted for all students. Before the analyses of the intervention ef-
fects, the baseline differences in outcomes were analysed from the
same models by comparing the MBI group with the control groups
at T0 in all students, girls, boys, and by grade.

In addition, LMMs were used to investigate gender, grade, and
the amount of independent mindfulness home practice as a
moderator on the outcomes of stress and self‐kindness, and a
change in self‐kindness as a mediator on stress outcome. To
analyse the modifying effect of gender and grade, the interac-
tion term (group × time × gender or group × time × grade) was
added to the LMM model. In addition, further subgroup
analyses were performed separately in boys and girls and by
grades. Intervention effects modified by the mindfulness home
practice were analysed using the four different mindfulness
practice groups, which were compared to all pupils in the active
control group and to all pupils in the inactive control group
(group × time interactions). Moreover, to understand if self‐
kindness acted as a mediator between MBI and stress outcome,
significant differences in the effects of the MBI and control
conditions on self‐kindness were first required. If these condi-
tions were met, Sobel's test was then used to assess the medi-
ated effect. Cohen's d was used to measure the effect sizes.
These were calculated by dividing the intervention effects of the
LMM models (group × T9 or group × T26) by the unadjusted
pooled standard deviations at baseline. Negative effect sizes for
stress and positive effect sizes for self‐kindness indicated a
positive intervention effect. Cohen's d= 0.2 was considered
a small effect size, d= 0.5 a medium effect size, and d= 0.8 a
large effect size (Sullivan and Feinn 2012).

6 | Results

6.1 | Baseline Comparisons

Table 1 summarises the descriptive statistics of the outcome
variables for all students, and by gender and grade. We identi-
fied no baseline differences between the MBI and control
groups in the levels of stress symptoms or self‐kindness among
all students (p> 0.13, Table S2). This was also true across the
subgroups of gender and grade (p> 0.27).

6 Psychology in the Schools, 2025
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6.2 | Intervention Effects Among All Students

The results of the LMM analyses for all students appear in Table 2,
with the effect sizes shown in Table 3. Compared with the active
control group, beneficial effects emerged in the MBI group at T9
and T26 on stress symptoms (overall group × time interaction: F(4,
2376) = 3.35, p=0.01; T9: β=−0.04, d=−0.29, p<0.01; and T26:
β=−0.04, d=−0.28, p=0.02). In the within‐group pairwise
comparisons at T9, stress symptoms remained at the baseline level
in the MBI group and increased in the active control group.
Moreover, at T26, symptoms decreased significantly in the MBI
group and remained at the baseline level in the active control
group. In a comparison between the MBI and inactive control
groups, no significant intervention effects were found for stress
symptoms (T9: β=−0.00, d=−0.01, p=1.00; T26: β=0.00,
d=0.00, p=1.00). In addition, we detected no differences in the
effects of the MBI and control conditions on self‐kindness (overall
group × time interaction: F(4, 2484) = 0.06, p=0.99). Because we
detected no observable effects on self‐kindness, the necessary
conditions for the mediation analysis were not achieved and fur-
ther mediation analyses were not conducted.

6.3 | Gender, Grade, and the Amount of
Independent Mindfulness Home Practice as
Moderators

Neither gender (group × time × gender) nor grade
(group × time × grade) moderated the intervention effects on
stress (gender: F(4, 2379) = 0.81, p=0.52; grade: F(8, 2390) = 1.10,
p=0.36) or self‐kindness (gender: F(4, 2486) = 1.02, p=0.39;
grade: F(8, 1) = 0.61, p=0.77). The LMM analyses conducted
separately for gender and grade are shown in Tables S3 and S4.
The impact of mindfulness home practices on the intervention
effects appears in Table 4. Students who practiced regularly—that
is, almost every day—showed a significant reduction in stress
symptoms at T26 compared with both the active control group
(overall group × time: F(10, 2244) = 2.38, p<0.01; T26: β=−0.17,
d=−0.42, p< 0.01) and the inactive control group (T26:
β=−0.13, d=−0.32, p=0.05). Moreover, students who practiced
occasionally—that is, no more than a few times—also showed a
decrease in stress symptoms at T9 compared with the active
control group (T9: β=−0.04, d=−0.11, p=0.03), but this differ-
ence disappeared by the end of the follow‐up period (T26:
β=−0.03, d=−0.09, p=0.15).

In a comparison between four different mindfulness practice
groups and the control groups, no overall group × time inter-
action was found for self‐kindness (F(10, 2338) = 1.53, p= 0.12).
We did, however, detect a trend for students who practiced at
least once a week who reported an increase in self‐kindness
compared with the active control group (T9: β= 0.35, d= 0.37,
p= 0.02; T26: β= 0.32, d= 0.34, p= 0.06) and the inactive
control group (T9: β= 0.34, d= 0.36, p= 0.04; T26: β= 0.32,
d= 0.34, p= 0.10).

7 | Discussion

In this large RCT among Finnish students from 56 schools, MBI
seemed to protect adolescents from stress symptoms slightly

more effectively compared with the active control group. While
the symptoms increased in the active control group at 9 weeks,
they remained unchanged in the mindfulness group. At
26 weeks, the difference between these two groups increased
whereby stress symptoms decreased significantly in the MBI
group while remaining at the baseline level in the active control
group. However, we detected no significant differences between
the inactive control and MBI groups. Moreover, these results on
stress symptoms did not differ by gender or age. Regarding self‐
kindness, no significant effects were found.

The results of our study agree with previous school‐based
studies, where MBIs have reduced stress symptoms (Sibinga
et al. 2013; Sibinga et al. 2016; Van der Gucht et al. 2018) and
shown positive effects on several different psychological mea-
sures, such as coping and resilience (Erdemir et al. 2024;
Huppert and Johnson 2010; Kuyken et al. 2013; Li et al. 2025).
This study is, to our knowledge, the first RCT to evaluate the
effects of MBI in comparison to an active intervention with an
equal dose and comparable didactic and experiential content.
Because of this rigorous design, our findings suggest that the
small effects observed were specific to mindfulness.

However, when comparing the MBI and inactive control
groups, we found no systematic differences. The most likely
explanation is that the inactive control group was nearly four
times smaller than the intervention and active control groups,
which diminished statistical power. Contextual factors may also
have contributed to these null findings. Data for the inactive
control group was collected only during two spring terms,
whereas data collection in the MBI and active control groups
occurred in three spring terms and in one autumn term. As a
result, stress levels in the inactive control group may have been
influenced partly differently by external factors (e.g., academic
pressure) that were not fully controlled. In addition, universal
school‐based studies are susceptible to floor or ceiling effects
(e.g., Johnson et al. 2016). Indeed, some school‐based studies
have found no significant effects on stress symptoms as mea-
sured by the SiC questionnaire, despite observing benefits after
MBIs for other aspects of mental health and well‐being (Laundy
et al. 2021; Terjestam et al. 2016). In our study, the stress
symptoms at baseline (Means = 2.09–2.10) were just above the
SiC cutoff for a lack of stress (scores < 2, Stallknecht et al. 2017),
suggesting that the potential for measurable improvement may
have been minimal.

Regarding the moderator analyses, we found that students who
completed their daily independent mindfulness practice almost
every day at home experienced a greater decrease in stress
symptoms after the follow‐up (T26) compared with the control
groups. This agrees with increasing evidence on the benefits of
regular and sustained mindfulness home practice on students'
mental health and well‐being (see Tudor et al. 2022, for a de-
tailed review). Although, some studies have reported also con-
tradictory findings (Johnson et al. 2016, 2017). Additionally, a
large meta‐analysis of MBIs in children and adolescents (66
studies) found that a greater in‐class dose of MBI was associated
with a greater reduction in anxiety/stress at follow‐up, though
not immediately after interventions (Dunning et al. 2022). Thus,
regular mindfulness training may be particularly important for
improving stress management.

8 Psychology in the Schools, 2025
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In interpreting some of our time‐related findings, we note that
the Finnish school term finishes at the end of May and just
before Christmas. These dates precede an intensive 2–3‐week
period of exams, during which students' stress levels tend to
peak. For practical reasons related to the length of the terms
and holiday periods during them, the 9‐week measurement
took place just before the exam period began. This might ex-
plain the increasing stress scores in the active control group,
and the unchanged scores and buffering role of mindfulness in
the MBI group at 9 weeks. Additionally, the significant decrease
in stress symptoms in the MBI group occurred only at 26 weeks,
and not at 9 weeks. At 26 weeks, the adolescents had more time
to internalise the psycho‐educative elements and mindfulness
practices that were taught during the .b programme (e.g., how
to calm the automatic nervous system during stress; how to take
one step back from stressful thoughts and monitor them as
distant objectives instead of becoming subjectively and emo-
tionally caught up with those thoughts, etc.). Becoming aware
of how the body and mind react to stressful situations, and
especially, becoming aware and calm yourself in those situa-
tions, may take some time to realise to better perceive stress
management in practice.

The buffering role of MBIs against stress symptoms can explain
through several possible mechanisms. The key process may be
the cultivation of mindful awareness, which involves focusing
on and observing one's experiences with attention and accep-
tance in a non‐judgemental manner (Baer 2003). This conscious
awareness grounds individuals in the present moment, enabling
recognition of familiar thought processes, such as rumination,
self‐criticism, and catastrophising, without being controlled by
them (Segal et al. 2002; Teasdale et al. 2002). In contrast, a lack
of mindful awareness often results in operating on autopilot
mode—that is, not being conscious of one's focus. Moreover, by
focusing attention, individuals become more aware of how
attention moves and develop the ability to shift and sustain it
intentionally (Bishop 2004). This enhanced attentional control
fosters cognitive flexibility, an ability to respond to different
tasks in a way that is relevant and flexible, which may further
contribute to mental well‐being (Moore and Malinowski 2009).

Furthermore, mindfulness practice teaches students to observe
situations and thoughts in a non‐judgmental and accepting
manner. This ability to cultivate mindful acceptance enables
individuals to notice their own tendency to judge and to ques-
tion those judgements rather than being driven by them (Kabat‐
Zinn 2009). Accepting one's own internal experiences with a
kind and understanding attitude foster self‐kindness, which is
the opposite of self‐criticism (Neff 2003b). Acceptance skills
have been proposed as one key mechanism underlaying the
effects of MBIs on stress and stress‐related health outcomes
(Slutsky et al. 2017), as evidenced by mounting research (Chin
et al. 2019; Galla 2016). Despite these promising findings, we
unexpectedly found no differences in the effectiveness of MBI
and control conditions on self‐kindness. Therefore, and con-
trary to our original plans, we could not continue the mediation
analyses.

A few possible explanations exist for this finding. As far as we
know, only one study has examined the role of self‐kindness or
self‐compassion in the effects of a school‐based mindfulnessT
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programme on stress symptoms (Van der Gucht et al. 2018).
Consistent with our results, the study did not find a significant
intervention effect on self‐kindness or self‐compassion. How-
ever, self‐coldness—referring to self‐critical thinking including
self‐judgment, isolation, and overidentification—mediated the
effect of MBI on stress symptoms (Van der Gucht et al. 2018).
The scholars suggested that before mindfulness training em-
brace positive components of self‐compassion, the first step may
involve reducing self‐coldness. However, since the study used
only an inactive control group, nonspecific factors may have
also influenced the finding.

Thus, measurement limitations could potentially explain our
results. We assessed only the self‐kindness subscale rather than
the full SCS and its six subcomponents, which are included in
the original scale (Neff 2003a). The self‐kindness subscale was
chosen because of its developmental appropriateness for ado-
lescents. In particular, in 2013, when we began data collection,
existing research had only been conducted among adults and
older adolescents, and no validated self‐compassion measures
were available for younger adolescents (aged 11–15) (Hubbard
et al. 2025). Although the SCS was already widely used in adults
(Neff 2003; Neff 2023), phrases referring to concepts used at that
time in the measure were considered too abstract for this age
group. The self‐kindness subscale was deemed the least abstract
subscale of SCS, and we were advised by the scale's developer to
use this subscale (personal communication with Dr. K. Neff in
2013). Because the self‐kindness subscale cannot capture the

full variation of self‐compassion, it remains unclear whether
use of the full SCS would have produced different results.
Although similar results for self‐kindness and overall self‐
compassion outcomes have been reported in adolescents (Van
der Gucht et al. 2018), the narrower focus restricts interpreta-
tion and limits the generalizability of our findings. This high-
lights importance of replication in future studies with validated
youth‐specific measures such as the recently developed Self‐
Compassion Scale for Youth (SCS‐Y) (Neff et al. 2021). Given its
simpler and clearer item design, the youth version better
reflects adolescents' cognitive development and allows a more
accurate assessment of self‐compassion and its subcomponents
(Neff et al. 2021).

7.1 | Challenges of Implementing Universal
MBIs in Schools

Like the British MYRIAD project (Kuyken et al. 2022b; Kuyken
et al. 2022a), the Finnish HLM trial is also a fully powered RCT
with a sound study design (Dunning et al. 2022; Volanen
et al. 2016). However, unlike the MYRIAD study (Kuyken
et al. 2022a), in Finland, the same short, universal .b programme
has produced slight beneficial effects. In particular, compared with
the active control group, the MBI has carried immediate inter-
vention effect on resilience (Volanen et al. 2020) and health‐
related quality of life (Lassander et al. 2021). Moreover, those who
continued an independent practice benefitted most at the 26‐week

TABLE 3 | Effects sizes (Cohen's d) for the MBI group versus the active and inactive control groups at T9 and T26.

MBI versus active control MBI versus inactive control

Outcome T9 T26 T9 T26

Stress All −0.11 −0.11 −0.01 0.00

Girls −0.10 −0.15 −0.06 −0.06

Boys −0.13 −0.07 0.05 0.06

Grade 6 −0.02 −0.04 −0.08 −0.12

Grade 7 −0.29 −0.28 −0.08 −0.16

Grade 8 −0.13 −0.15 0.02 −0.01

Int1 −0.11 −0.09 −0.00 0.01

Int2 −0.11 −0.05 −0.01 0.06

Int3 −0.31 −0.22 −0.19 −0.09

Int4 −0.25 −0.42 −0.16 −0.32

Self‐kindness All 0.01 −0.01 −0.00 −0.02

Girls −0.04 −0.02 0.02 −0.06

Boys 0.07 −0.01 −0.03 0.03

Grade 6 −0.03 0.03 −0.05 −0.06

Grade 7 0.14 0.09 0.16 0.17

Grade 8 0.01 −0.04 −0.02 0.01

Int1 −0.03 −0.05 −0.04 −0.05

Int2 0.12 0.07 0.10 0.06

Int3 0.37 0.34 0.36 0.34

Int4 0.32 0.18 0.31 0.17

Note: Cohen's d= 0.2 is considered a “small” effect size, and d= 0.5 represents a “medium” effect size.
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follow‐up measurement in both studies. Additionally, Lassander
et al. (2022) showed that MBI may reduce physiological stress
reactivity. Herein, we demonstrated that, compared with the active
control group, the MBI was slightly more effective in protecting
adolescents from stress symptoms, with those who practiced reg-
ularly at home gaining the greatest benefits.

It is important to note that Finnish and British school systems
differ in several key aspects. Firstly, private schools are rare in
Finland, and most students attend their local public school.
Secondly, socioeconomic differences are minimal on a global
scale. Thirdly, teachers in Finland are highly educated profes-
sionals. Due to these differences, and complementing the
findings of the MYRIAD study, our research on mindfulness
training in Finnish school culture further broadens the per-
spective on integrating MBIs into educational settings. Addi-
tionally, it provides substantive insights by examining practice
intensity as a moderator.

Based on the findings of the HLM and MYRIAD projects, facil-
itators' personal experience with mindfulness training and the
intensity of the students' mindfulness practice may be two crucial
factors in determining the positive effects of MBIs in schools. In
our project, we used experienced mindfulness facilitators
(Volanen et al. 2016). Likewise, in a MYRIAD pilot study, the
MBI has high acceptability and positive mental health impacts
when taught by experienced facilitators (Kuyken et al. 2013).
However, 8 years later, the same programme showed no impact
in the main trial when delivered by novice teachers (Kuyken
et al. 2022a). Additionally, Strohmaier and Bailey (2023) pointed
out that one explanation for the null results and the low uptake
may be explained by the low adherence to the home practice
recommendation. This challenge also applies to the current HLM
study and is likely reflected in our modest results. To reliably
appraise the effects of universal MBIs on health‐related outcomes
among children and adolescents requires that mindfulness
practices are regularly taught for students during school days by
trained schoolteachers.

To support schools in this process, focus should be placed on
teacher training and competence: these practices should be
taught already to teacher students in universities and acade-
mies. Doing so not only promotes teachers' own well‐being, but
also eventually results in positive school climates, which again
indirectly promotes the well‐being of children and adolescents
(Kuyken et al. 2022b). Moreover, this would ensure teacher
competency in implementing MBIs in schools and as a regular
practice during school days. As noted by Erdemir et al. (2024),
students may prefer that mindfulness practices be integrated
into the routine school curriculum rather than taught in sepa-
rate courses. Further teaching and implementing mindfulness
skills should begin lightly and playfully as early as possible.
Presenting them for the first time during those turbulent years
of rapid development in adolescence does seem challenging.

Beyond teacher training and competence, our findings highlight
practical implications for school psychologists. In particular,
these mental health professionals could guide teachers in
selecting and adapting MBIs to the needs of the target setting
and population, while also providing training, supervision, and
fidelity monitoring for program delivery. This includes ensuring

that implementation proceeds consistently across classrooms
rather than solely relying on individual teachers. Providing
coaching and support to teachers may play a crucial role in the
successful implementation of MBIs in practice (Doyle Fosco
et al. 2025). With the help of school psychologists, universal
MBIs can be embedded within multi‐tiered system of support
(Renshaw et al. 2017), or in Finnish education, within the
Support for Learning and School Attendance system (Finnish
National Agency for Education 2024), to protect against aca-
demic and psychosocial stress. Moreover, as our current results
suggest that pupils who practiced regularly gained the most
benefits, school psychologists could have a key role in pro-
moting sustainability of mindfulness practices in schools as well
as students' commitment outside the classroom. For example, in
group or individual counselling sessions, school psychologists
could emphasise the importance of regular practice and support
students in integrating mindfulness into their daily routines. To
reinforce engagement, they could introduce mindfulness home
practice logs to monitor progress and provide positive feedback
for consistent training.

7.2 | Limitations, Strengths, and
Recommendations for Future Research

We must mention some limitations. The number of participants
was lower than originally planned due to dropout (Figure 1 and
Table S1). However, this was comparable to similar trials in the
field. Furthermore, the inactive control group was smaller
compared with the MBI and active control groups, reducing the
statistical power and increasing the probability of type II errors.
Regarding the inactive control group, the timing of the rating
scales also represents a limitation of the study (data were col-
lected only during two spring terms). Moreover, although this
study was implemented following the study protocol (Volanen
et al. 2016), there was one exception: we added separate
analyses for the amount of independent practice. Finally, pupil
baseline characteristics, such as age, gender, ethnicity, and
socio‐emotional vulnerability, may also influence students' en-
gagement and the way MBIs are received in classroom settings
(Tudor et al. 2022). Given that our study focused on Finnish
students from primary and secondary schools (aged 12–15), the
findings may not be directly generalisable to other age‐groups,
cultural contexts, or educational environments. Additionally,
given that our sample was collected several years ago, and since
then events such as the COVID‐19 pandemic may have had
long lasting negative effects on adolescents' mental health
(Kiviruusu et al. 2024), it is important to replicate these findings
using more recent samples. The need for the programmes
designed to promote youth mental health could be even greater
than in previous years. Finally, our reliance on the self‐kindness
subscale of the adult SCS limits the accuracy of assessment
and the generalizability of the results. Future research using
validated youth‐specific measures of self‐compassion and its
subcomponents is therefore essential.

The current study also has several strengths and, alongside the
MYRIAD study, methodologically represents the soundest
research on MBIs in the context of schools (Dunning
et al. 2022). This study is a school‐based RCT including around
3500 students, including active and inactive control groups with
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a follow‐up of 26 weeks. We also included wide‐ranging char-
acteristics for students and school districts. The classroom and
school effects have been statistically accounted for, and the trial
utilises an existing manualised MBI (the .b), as well as two
diverse outcomes both of which can be considered crucially
important skills to possess and develop within this age group.
Furthermore, professional mindfulness facilitators im-
plemented the intervention. Finally, to avoid the contamination
risk, randomisation was conducted at the school level.

To enhance the understanding of the effectiveness of universal
MBIs in educational settings, future research should consider
long‐term follow‐ups to evaluate the sustainability of their
impacts. Future studies should also align measurement points
closely between the MBI and control groups. In addition to self‐
assessments, combining both quantitative and qualitative
components, such as interviews and measures of physiological
stress, would provide more in‐depth information on the effects
of MBIs. Moreover, examining individual factors, such as age,
gender, and socioeconomic status, and considering contextual
factors can provide insights into how the effects might differ
across different educational environments and subgroups of
children and adolescents. Future studies should also examine
possible moderating and mediating outcomes (such as self‐
compassion) to better understand the mechanisms of mindful-
ness on adolescents' well‐being.

8 | Conclusions

The results of this large‐scale RCT demonstrated that a uni-
versal MBI is slightly more effective in protecting against stress
symptoms among students compared with the active control
programme—that is, a relaxation programme. However, we
found no clear evidence of the effects of MBI on self‐kindness.
We recommend that future RCT studies exploring the effects of
a universal MBI on stress symptoms with both psychological
and physiological measures.
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