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Abstract

Mental health disorders often emerge during adolescence. Mindfulness interventions may
support adolescents’ well-being. However, the evidence supporting the effectiveness of
universal mindfulness interventions for adolescents’ well-being is limited and hampered
by methodological weaknesses. The present study is the first large-scale randomized con-
trolled trial with active and inactive control groups to examine the effectiveness of a
9-week universal mindfulness intervention on the well-being of adolescents, moderated
by gender, age, and independent practice. A total of 3519 Finnish adolescents aged 12—15
were randomly assigned to intervention, active, and inactive control groups. Well-being
was indicated by life satisfaction (assessed with OECD life satisfaction and SWLC-C life
satisfaction) and positive and negative affect (assessed with PANAS) at baseline, 9 weeks,
and 26 weeks. Analyses were conducted with linear mixed models. A significant increase
in life satisfaction (SWLS-C) was observed at 9 weeks in the mindfulness intervention
group (=0.38, 95% CI 0.08-0.68, p=0.009) compared to the active control group. Inde-
pendent practice was found to moderate the effects in positive affect at 26 weeks; those
who practiced more had increases in positive affect. Universal mindfulness intervention
shows some promise in improving the well-being of adolescents, although it did not affect
all well-being outcomes.

Trial Registration: Healthy Learning Mind—a school- based mindfulness and re-
laxation program: a study protocol for a cluster randomized controlled trial (RCT) IS-
RCTN18642659 retrospectively registered on 13 October 2015. The full trial protocol can
be accessed at http://rdcu.be/t57S.
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1 Introduction

It is noteworthy that approximately 50% of all mental health disorders begin by the age
of 14 (World Health Organization, 2020) and often continue into adulthood (Costello et
al., 2005). Therefore, promoting well-being during adolescence may have long-term ben-
efits for well-being throughout the life span (Hoyt et al., 2012). Well-being is generally
defined through two overlapping traditions: the hedonic, emphasizing life satisfaction, hap-
piness, and a good life characterized by increased positive affect and reduced negative affect
(Diener, 2000), and the eudaimonic, with personal growth, meaningful relationships, and a
sense of purpose in life (Ryff, 1989). This study focuses on the hedonic approach by assess-
ing well-being with measures of life satisfaction and positive and (low) negative affects.
Research has indicated that mindfulness may enhance the hedonic well-being in adoles-
cents, including increased life satisfaction (Bluth et al., 2015; Brown et al., 2011; Ma &
Xiang, 2023), positive affect (Brown et al., 2011; Ma & Xiang, 2023), and reduced negative
affect (Ma & Xiang, 2023; Sibinga et al., 2016; Wimmer et al., 2023). Mindfulness may
be associated with adolescents’ well-being through the Mindfulness-to-Meaning Theory
(MMT) in which mindfulness facilitates decentering, broadening of attention, and positive
reappraisal resulting enhanced positive emotions (hedonic well-being) and meaning and
purpose in life (eudaimonic well-being) (Garland et al., 2015). Nevertheless, research on the
effects of mindfulness on adolescents’ well-being is limited, since very few methodologi-
cally rigorous studies (Kuyken et al., 2022) exist. Therefore, further high-quality studies
are required. Furthermore, more research is needed in educational settings, as mindfulness
interventions in schools offer universal access to potential well-being strategies for every
child and adolescent. To the best of our knowledge, this is the first large-scale randomized
controlled trial (RCT) with active and inactive control groups to examine the effects of uni-
versal mindfulness-based intervention (MBI) on the well-being of adolescents in a school
setting.

Mindfulness is defined as attending to the present-moment with non-judgmental aware-
ness and open attention (Kabat-Zinn, 2003). Mindfulness-based interventions (MBIs) have
been developed to improve mental health, well-being, and health in a variety of populations
in different settings (Zhang et al., 2021). Implementation of MBIs has been proposed as a
potential strategy to enhance the well-being of adolescents (Monsillion et al., 2023; Phan
et al., 2022), with schools providing an optimal environment (Ruini et al., 2009; Weare &
Nind, 2011), given that adolescents spend most of their daytime there (Paulus et al., 2016).

A few promising results have been reported on universal (i.e. general approach not
directed to a specific group like a certain clinical population) MBIs for adolescents yielding
improvements in well-being. RCT studies have shown increased psychological well-being
(Scafuto et al., 2024) as well as grade-moderated effects on well-being at school (Terjestam
et al., 2016). Additionally, RCT studies have shown improvements in emotional well-being
with effects moderated by gender (Kang et al., 2018), and with reduced negative affect
(Sibinga et al., 2016). However, these latter two RCTs included participants from only one
or two schools, which may have affected the results. Further evidence comes from studies
with less rigorous designs. A study with a non-randomized controlled trial showed mental
well-being improvements at a three-month follow-up compared to inactive control (Kuyken
etal., 2013). Two studies using quasi-experimental design combining mindfulness and char-
acter strengths activities improved life satisfaction (Lombas et al., 2019), and emotional,

@ Springer



Effect of a Universal Mindfulness Program on Well-Being in Adolescents:... Page 30of 21 17

social and psychological well-being (Kennes et al., 2023). In addition, quasi-experimental
study without a control group improved emotional and psychological well-being (Bernay
etal., 2016).

Most of the previous studies have not found universal MBIs improving adolescents’
well-being using quasi-experimental designs (Johnson & Wade, 2019; Schonert-Reichl &
Lawlor, 2010), non-randomized controlled trials (Huppert & Johnson, 2010), or random-
ized controlled trials (Britton et al., 2014; Burckhardt et al., 2017; Dunning et al., 2022a;
Garcia-Rubio et al., 2023; Johnson & Wade, 2021; Johnson et al., 2016, 2017; Kuyken et al.,
2022; Montero-Marin et al., 2022). One possible explanation for the null findings is limited
sample sizes. However, even a large cluster RCT with 83 schools and over 8000 participants
found no evidence for the effectiveness of a universal MBI on mental well-being (Kuyken
et al., 2022). This may be because a considerable number of participants did not engage in
home practice, which affected the reliability of the findings (Kuyken et al., 2022).

Overall, previous research has many methodological weaknesses, including the absence
of studies examining both active and passive control conditions. The lack of control con-
ditions (Bernay et al., 2016), relatively small sample sizes (n<150) (Bernay et al., 2016;
Britton et al., 2014; Burckhardt et al., 2017; Devcich et al., 2017; Johnson & Wade, 2019;
Kang et al., 2018) and limited follow-up evaluations (Britton et al., 2014; Devcich et al.,
2017; Garcia-Rubio et al., 2023; Huppert & Johnson, 2010; Lombas et al., 2019; Schonert-
Reichl & Lawlor, 2010; Sibinga et al., 2016; Terjestam et al., 2016) have led to inconclusive
evidence regarding the potential benefits of universal MBIs for adolescents’ well-being.

Furthermore, the influence of participant-related factors on the effectiveness of MBIs
requires further investigation, since there is a lack of evidence for whom MBIs are most
effective (Montero-Marin et al., 2022). Given the limited evidence on the potential mod-
erators in MBI research (Tudor et al., 2022), it is appropriate to begin with basic partici-
pant-related factors. Gender (Kang et al., 2018; Saarinen et al., 2022; Volanen et al., 2020)
and age (Lassander et al., 2023; Volanen et al., 2020) have been identified as factors that
may influence the effectiveness of MBIs in adolescents. It has also been proposed that the
amount of independent practice is associated with improvements in well-being and mindful-
ness in adolescents (Huppert & Johnson, 2010; Lassander et al., 2021; Volanen et al., 2020),
although further evidence is required.

Considering the limitations in previous research, the current study uses a large sample
size, a RCT design, active and inactive control groups, and follow-up evaluations to exam-
ine the effects of a universal MBI on adolescents’ well-being indicators in the school envi-
ronment. By including an active control group (relaxation group) in addition to an inactive
control group (normal school curriculum), this study addresses a key limitation of previous
studies that relied primarily on inactive controls. We also aim to identify participant-related
factors (gender, age, independent practice) that may influence the effectiveness of the MBI.

2 Methods

The data were collected from 2014 to 2016. The selection of schools began by listing every
comprehensive school in South Finland. The eligibility criteria for schools included the
location of the school in southern Finland, the school being public and having the required
grade levels (6th, 7th and 8th). In Finland, almost all comprehensive schools are public with
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same school curriculum. A total of 247 eligible schools in 14 municipalities were invited
to participate by email with a follow-up phone call. Decisions to participate were made by
the headmaster of school and the teachers of the class, with 56 schools (24%) opting in
(Fig. 1). Randomization was performed at the school level to ensure balanced intervention
and control groups, based on the language of teaching (Finnish, Swedish or English), num-
ber of classes participating, grade, location, and socioeconomic indicators in the school’s
area (e.g., average apartment prices per square meter).

2.1 Participants

The participants (N=3519) were 12—15-year-olds (6th, 7th, and 8th graders) in Finnish
comprehensive schools. There were 2995 participants (1334 in the intervention group, 1291
in the active control group, and 370 in the inactive control group) who filled at least one
well-being measure at baseline, 9 weeks, or 26 weeks (Table 1). Among them 1512 (50.5%)
were girls and 1480 (49.5%) were boys (Supplementary Table S1).

2.2 Procedure

The study was approved by the ethical review board of the University of Helsinki (Statement
1/2014). All participants and their parents were required to write consent. It was informed
that participation was voluntary, and the participation could be withdrawn at any time. Prior
to the collection of baseline data, the classes were randomly assigned to the intervention
(N=94), active control (N=85), and inactive control (N=31). The intervention and active
control groups were informed of participation in a 9-week program “Skills for Wellbeing”
with unaware of the group assignment.

2.3 The Intervention Group

The intervention group had a 9-week mindfulness program called .5 (Stop and Breathe/Be)
(Huppert & Johnson, 2010). The program involved 45-min weekly group lessons, with par-
ticipants being encouraged to practice independently at home 5—6 times per week for 3—15
min. The practices were designed to enhance sustained attention, emotional awareness, and
attentional and emotional regulation. Lessons included a psychoeducational introduction to
the lesson theme, short and long practices, and group discussions. The .b-intervention ses-
sions were conducted by experienced mindfulness facilitators who had completed an 8-week
mindfulness-based stress reduction (MBSR) course and maintained a personal mindfulness
practice. They were certified to deliver the .b-program. Each facilitator was evaluated in a
qualification process that included delivering a b-lesson assessed by the research team and
external MBSR-trained colleagues.

2.4 The Control Groups
The active control group had a 9-week relaxation program, “Relax”, with 45-min group
lessons weekly and recommendation for home practice 5—6 times per week. The lessons

were structured around psychoeducational presentations on well-being themes, relaxation
exercises, discussions, and group assignments, led by either a qualified schoolteacher or a
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Schools contacted
n=247

Randomization

Schools n= 56

Classes n=210
Students, n =3519

Declined to participate
Schools n=191

l

l

Intervention group
Schools, n=25
Classes n=94
Students, n= 1646

Active control group
Schools. n=24
Classes, =85
Students, n= 1488

Inactive controlgroup
Schools.n=7
Classes n=31

Students, n= 385

l

l

l

Participants with valid

Participants with valid

Participants with valid

data for the study™ data for the study™ data for the study™
Students, n= 1334 Students, n= 1291 Students, n= 370
Baseline (T0) Baseline (T0) Baseline (T0)
Students, n= 1232 Students, n= 1200 Students, n= 356
Girls, n=614, Boys, n=618 Girls, =624, Boys. =576 Girls, n=183, Boys, n=173
Drop-out, n=102 Drop-out, n=91 Drop-out, n=14
Postintervention (T9) Postintervention (T9) Postintervention (T9)
Students, n= 1177 Students, n=1124 Students, n=324
Girls, n=602, Boys. n=574 Girls, =594, Boys. n=529 Girls, n=170, Boys, n=154
Drop-out. n=157 Drop-out, n=167 Drop-out, n=46

l

l

l

Follow- up (T26)
Students, n=970
Girls, =497, Boys, n=473
Drop-out, n=364

Follow- up (T26)
Students, n=1034
Girls, =541 Boys, n=493
Drop-out, =257

Follow- up (T26)
Students, n=308
Girls, n=155, Boys, n=152
Drop-out, n=62

*Participants with outcome measure at baseline. 9 weeks, or 26 weeks.
Note. (TO=week 0, T9=week 9, T26=week 26)

Fig. 1 Flowchart of participants
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proficient leader in guiding the well-being of adolescents. The facilitators in both interven-
tion and control groups, except one, had basic education in education or health and welfare:
teachers, psychologists, health professionals, a nutritionist, and a lawyer. The inactive con-
trol group had a normal school curriculum without intervention. All the groups filled in the
same questionnaires at baseline, 9 weeks (after the intervention), and at 26 weeks of follow-
up. Further details are provided in the study protocol (Volanen et al., 2016).

3 Measures

Well-being was assessed with life satisfaction and positive and negative affect measures.
Life satisfaction was assessed with two measures: Life Satisfaction question by OECD
(OECD life satisfaction) (OECD, 2020) and Satisfaction with life scale-child (SWLS-C
life satisfaction) (Diener et al., 1985; Gadermann et al., 2010). The single-item (such as
OECD life satisfaction) and multi-item (such as SWLS-C life satisfaction) life satisfac-
tion measures are widely used scales in well-being research, and their length is suitable for
large-scale surveys (Jovanovi¢, 2016). In addition, using two measures of life satisfaction
provides broader information of the phenomenon and gives wider comparability to other
studies using these measures. Positive and negative affect were assessed with Positive and
negative affect schedule (PANAS) (Watson et al., 1988).

The OECD life satisfaction includes one item, “How satisfied are you with your life at
the moment?” ranging from not at all satisfied (0) to very satisfied (10). The measure is one
part of the Organization for Economic Cooperation and Development’s (OECD) “The Bet-
ter Life Index” designed to measure the well-being of 38 OECD countries (OECD, n.d.).

The SWLS-C life satisfaction was adapted for children (Gadermann et al., 2010) from
the Satisfaction with life scale (Diener et al., 1985). The SWLS-C life satisfaction includes
five statements about life (e.g. ‘So far I have gotten the important things I want in life”) rang-
ing from disagreeing a lot (1) to agreeing a lot (5) assessing global life satisfaction in chil-
dren aged 9-14 (Gadermann et al., 2010). The total score on the test is 5-25. Higher scores
indicate higher life satisfaction. One missing answer was allowed, and missing values were
replaced by the individual mean of answered items. More missing answers led to exclusion
of the participant. Cronbach’s alpha for SWLS-C life satisfaction at the baseline was 0.85.

The PANAS assesses positive and negative affect using 20 items. Positive affect includes
10 items, and negative affect includes 10 items. “Positive Affect reflects the extent to which
aperson feels enthusiastic, active, and alert. High PA is a state of high energy, full concentra-
tion, and pleasurable engagement” (Watson et al., 1988, p. 1063). “Negative Affect is a gen-
eral dimension of subjective distress and unpleasurable engagement that subsumes a variety
of aversive mood states, including anger, contempt, disgust, guilt, fear, and nervousness”
(Watson et al., 1988, p. 1063). Participants were asked to rate the extent to which they have
experienced the following items (e.g., ‘excited’ or ‘upset’) in the past week. The PANAS
uses a 5-point Likert-scale with options ranging from (1) “very slightly or not at all’ to (5)
‘extremely.” Scores were summed separately for positive affect and negative affect, with
total scores for both factors ranging from 10 to 50. Higher scores for positive affect indicate
more positive feelings, and higher scores for negative affect indicate more negative feelings.
Two missing answers were allowed, and missing values were replaced by individual mean
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of answered items. More missing answers led to exclusion of the participant. Cronbach’s
alphas for PANAS positive and negative affects at the baseline were 0.88 and 0.87.

Participants were asked about the amount of independent home practice at the 26-week
follow-up to assess whether they continued practising after the intervention. Audio record-
ings of the mindfulness practices were available to the participants; the practice was self-
directed. Four groups were formed: Intervention 1=students who practiced mindfulness no
more than a few times (N=733), Intervention 2 =students who practiced mindfulness once
or twice a month (N=104), Intervention 3 =students who practiced mindfulness at least
once a week (N=55), Intervention 4 =students who practiced mindfulness almost every day
(N=46).

3.1 Data Analysis

The effects of the intervention on well-being measures were analyzed with a linear mixed
models to consider the clustered nature of the data. Maximum likelihood estimation was
used to obtain unbiased and efficient parameter estimates for data with missing values.
Models included random intercepts to account for the classroom and class level variances
and time as a repeated factor using an unstructured covariance structure.

The models consisted of the main effects of group, time, age (grade), and gender. The
effects of the intervention were examined by interaction between groups (intervention vs.
active control group and intervention vs. inactive control group) and time (9 weeks vs. base-
line and 26 weeks vs. baseline). The estimates for interaction effects (group x9 weeks and
group x 26 weeks) were required to be positive for OECD life satisfaction, SWLC-C life sat-
isfaction and positive affect, and negative for negative affect to show beneficial intervention
effects. To analyze whether gender or age moderated the intervention effect, the interaction
term age x group x time or gender x group x time was entered into the model. To investigate
whether the intervention effect differed according to the intensity of independent practice
after the intervention, the interaction term practice intensity group X time was entered into
the model. The interaction analyses were exploratory in nature. Correlations between well-
being measures were calculated with Pearson correlation coefficients.

Bonferroni adjustments were used in pairwise comparisons between the intervention and
control groups and within-group comparisons. Two-sided statistical tests with a significance
level of 0.05 were used. Linear mixed models were done with the SAS System for Windows
9.4 (SAS Institute Inc., Cary, NC) and descriptives and correlations with the IBM SPSS
Statistics 29.0 (IBM Corp., Armonk, NY, USA).

4 Results

4.1 Intervention Effects

A favorable intervention effect was found for life satisfaction (SWLS-C life satisfaction)
at 9 weeks (T9) in the intervention group compared to the active control group (Table 1)
(B=0.38, 95% CI 0.08-0.68, p=0.009). There was a significant increase in life satisfaction

at 9 weeks in the intervention group (B=0.21, 95% CI 0.00-0.42, p=0.049), but not in
the active control group (B=-0.17, 95% CI -0.39-0.05, p=0.160). The intervention effect
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waned at 26 weeks (T26) (§=0.13, 95% CI -0.23-0.49, p=0.814). There were no effects
compared to the inactive control group. In addition, there were no intervention effect on
OECD life satisfaction, positive affect, or negative affect.

4.2 Intervention Effects by Gender

Statistically significant gender x group x time interaction was found for the life satisfac-
tion (SWLS-C life satisfaction) (p=0.004). Gender moderated the intervention effect
between intervention and active control groups at 26 weeks (p=0.019), but the interven-
tion effects among boys (B=-0.31, 95% CI -0.82-0.21, p=0.362) or girls (3=0.53, 95%
CI -0.84-1.89, p=0.762) were not significant. Gender did not moderate the effect of the
intervention on OECD life satisfaction, positive affect or negative affect (Supplementary
Table S2). However, regarding OECD life satisfaction, a favorable intervention effect was
found among boys at 9 weeks (T9) in the intervention group compared to the active control
group (B=0.25, 95% CI 0.04-0.46, p=0.016) due to a significant increase in the interven-
tion group (B=0.18, 95% C1 0.03—0.32, p=0.011) and no change in the active control group
(B=-0.07, 95% CI -0.22-0.08, p=0.614). Among girls, no significant intervention effects
were found.

4.3 Intervention Effects by Age

Age did not moderate the effect of the intervention (Supplementary Table S3): No sig-
nificant age X group x time interactions were observed. However, in analyses divided by age
group, a favorable intervention effect was found among 12-year-olds (6th graders) for life
satisfaction (OECD life satisfaction) at 9 weeks (T9) in the intervention group compared
to the active control group (B=0.26, 95% CI 0.04—0.49, p=0.015) due to an increase in the
intervention group (B=0.15, 95% CI -0.001-0.30, p=0.052) and a decrease in the active
control group (B=-0.11, 95% CI -0.27-0.05, p=0.230). No intervention effects were found
among the 13- and 14-year-olds (7th and 8th graders).

4.4 Intervention Effects by Independent Practice

Independent practice was found to moderate the effects in positive affect at 26 weeks
(Table 2). Among students who practiced mindfulness at least once a week, a beneficial
intervention effect was found for positive affect at 26 weeks follow-up (T26) compared to
the active control group (B=3.01, 95% CI 0.55-5.47, p=0.009) and the inactive control
group ($=2.81, 95% CI 0.23-5.40, p=0.026).

Among students who practiced mindfulness almost every day, a beneficial intervention
effect was found for positive affect at T26 compared to active control (§=2.95, 95% CI
0.28-5.62, p=0.023). Independent practice did not moderate the effects in negative affect.

4.5 Effect Sizes
The intervention effect sizes (Cohen’s d) are presented in online Supplementary Table S4. Cohen

d=0.2 is considered as a small effect size, and Cohen d=0.5 as a medium effect size (Cohen,
1988). The largest intervention effect sizes were observed for positive affect in the two most
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Table 2 Results of linear mixed models: Intervention effects on life satisfaction and positive and negative
affect by independent practice

Interventionl vs
active control

Interventionl vs
inactive control

Intervention2 vs
active control

Intervention2 vs inac-
tive control

Mean differ- p

Mean differ- p

Mean differ- p

Mean differ- p

ence (95% CI) ence (95% CI) ence (95% CI) ence (95% CI)
Life Satisfaction question
by OECD

Change 0.08 1.000 0.06 1.000 0.17 1.000 0.15 1.000
by T9 (=0.10; 0.26) (=0.19; 0.30) (-0.22; 0.56) (—0.27; 0.57)

Change —0.04 1.000 0.04 1.000 0.08 1.000 0.15 1.000
by T26  (—0.24;0.16) (=0.24; 0.32) (=0.36; 0.52) (—0.33; 0.63)
Satisfac-
tion with
life scale
—child

Change 0.35 0.097 -0.21 1.000 0.41 0.864 —0.14 1.000
by T9 (=0.04; 0.73) (-0.74; 0.32) (-0.42; 1.25) (-1.05; 0.77)

Change 0.07 1.000 0.05 1.000 —0.01 1.000 —0.02 1.000
by T26  (-0.37;0.51) (=0.56; 0.66) (=0.97; 0.96) (—1.08; 1.03)

Positive
affect

Change —0.33 1.000 —0.28 1.000 1.47 0.110 1.51 0.147
by T9 (—1.10; 0.44) (—1.34;0.77) (-0.19; 3.13) (—0.30; 3.32)

Change —0.12 1.000 —0.32 1.000 0.95 0.731 0.75 1.000
by T26  (—0.96; 0.72) (—1.48; 0.84) (-0.83;2.74) (-1.20; 2.71)
Negative
affect

Change —0.60 0.217 0.06 1.000 -0.19 1.000 0.47 1.000
by T9 (—1.38; 0.18) (-1.01; 1.12) (—1.88; 1.50) (-1.37;2.30)

Change —0.06 1.000 0.07 1.000 1.22 0.381 1.34 0.371
by T26  (—0.91;0.79) (—1.11; 1.24) (=0.60; 3.04) (—0.65; 3.34)

Intervention3 vs
active control

Intervention3 vs
inactive control

Intervention4 vs
active control

Intervention4 vs
inactive control

Mean differ- p

Mean differ- p

Mean differ- p

Mean differ- p

ence (95% CI) ence (95% CI) ence (95% CI) ence (95% CI)
Life Sat-
isfaction
ques-
tion by
OECD

Change 0.32 0.514 0.30 0.695 0.34 0.592 0.32 0.758
by T9 (-0.21; 0.85) (—0.25; 0.86) (—0.25; 0.94) (-0.29; 0.94)

Change 0.14 1.000 0.21 1.000 0.06 1.000 0.14 1.000
by T26  (—0.46;0.73) (—0.41; 0.84) (-0.58; 0.71) (-0.53; 0.82)
Satisfac-
tion with
life scale
—child

Change 0.16 1.000 —0.40 1.000 0.59 1.000 0.03 1.000
by T9 (-0.97; 1.29) (—1.58;0.79) (-0.71; 1.89) (-1.32; 1.39)

Change 0.59 1.000 0.57 1.000 0.43 1.000 0.42 1.000
by T26  (—0.70; 1.87) (-0.78; 1.92) (-0.97; 1.84) (—1.05; 1.88)

Positive
affect
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Table 2 (continued)

Intervention3 vs Intervention3 vs Intervention4 vs Intervention4 vs
active control inactive control active control inactive control
Mean differ- p Mean differ-  p Mean differ- p Mean differ- p
ence (95% CI) ence (95% CI) ence (95% CI) ence (95% CI)

Change 2.28 0.054 2.33 0.064 1.76 0.335 1.81 0.349
by T9 (-0.02; 4.58) (—0.09; 4.74) (-0.78; 4.31) (—0.83; 4.46)

Change 3.01 0.009 2.81 0.026 2.95 0.023 2.75 0.055
by T26  (0.55;5.47) (0.23; 5.40) (0.28;5.62) (—0.04; 5.54)
Negative
affect

Change 1.60 0.344 226 0.083 —1.40 0.703 —0.74 1.000
by T9 (-0.73; 3.93) (—0.18; 4.70) (—3.97; 1.18) (—3.42;1.94)

Change —0.01 1.000 0.11 1.000 —0.25 1.000 —0.12 1.000
by T26  (—2.50,2.48) (—2.51;2.73) (—2.94;2.45) (—2.93;2.69)

Note: Bold font indicates significant effects (p < 0.05). Mean values are least square mean estimates from
the Linear mixed model with random effects for school class and school; Bonferroni adjustment was
used in between and within group comparisons. Gender and grade were controlled for in the analyses.
(T9=week 9, T26=week 26)

Intervention 1=students who practiced mindfulness no more than a few times, N=733
Intervention 2 =students who practiced mindfulness once or twice a month, N=104
Intervention 3 =students who practiced mindfulness at least once a week, N=55
Intervention 4=students who practiced mindfulness almost every day, N=46

active groups of independently practicing students. Those who practiced at least once a week
had increases in positive affect compared to the active control group at T9 (d=0.33) and T26
(d=0.43), and compared to inactive control group at T9 (d=0.33) and T26 (d=0.40). Those who
practiced almost every day had increases in positive affect compared to the active control group
at T9 (d=0.25) and at T26 (d=0.42), and compared to the inactive control group at T9 (d=0.26)
and at T26 (d=0.40). Overall, these effect sizes were small.

4.6 Correlations Between Measures

The Pearson correlation coefficients between well-being measures are presented in Supple-
mentary Table SS5.

5 Discussion

This is the first large-scale RCT to examine the effects of universal mindfulness-based interven-
tion (MBI) on the well-being of adolescents compared to an active (relaxation) and inactive
control (normal school curriculum) groups. The results demonstrated that the MBI increased
well-being (SWLS-C life satisfaction) in comparison to the active control group at the immedi-
ate post-intervention assessment. Furthermore, of the participant-related factors, gender and age
did not moderate the effectiveness of the intervention, whereas independent practice was found
to moderate some intervention effects at follow-up.

The results of the comparison between the intervention group and the active control group
demonstrated an intervention effect on life satisfaction (SWLS-C life satisfaction) at 9 weeks.
Similar results have been found with universal MBI for 9—10-year-old children (Amundsen et
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al., 2020), although null findings also exist (Garcia-Rubio et al., 2023). Several mechanisms
might explain the connection between mindfulness and life satisfaction. Mindfulness cultivates
emotion regulation through cognitive reappraisal (Holzel et al., 2011) and facilitates self-evalua-
tion (Li et al., 2022). Moreover, mindfulness boosts self-esteem (Randal et al., 2015). In turn, all
of these promote life satisfaction (Amundsen et al., 2020; Judge et al., 2003; Moksnes & Espnes,
2013). However, in the comparison between the intervention group and the smaller inactive con-
trol group, no intervention effect was observed on any well-being indicators at any time point.
Similarly, a cluster-RCT study with a 9-week universal MBI for 7—12-year-olds found no differ-
ence in life satisfaction compared to waiting list controls (Garcia-Rubio et al., 2023). The small
sample size of the inactive control group in our study, approximately four times smaller than
the intervention group (Fig. 1), may have contributed to this outcome, as statistical power may
have been insufficient to detect differences between the intervention and inactive control groups.

We assessed life satisfaction using the OECD life satisfaction and the SWLS-C life satisfac-
tion, which yielded inconsistent results, despite a strong baseline correlation among all students
(Supplementary Table S4, r=0.75). The SWLS-C life satisfaction increased significantly at 9
weeks in the intervention group compared to the active control group. Conversely, the OECD
life satisfaction did not demonstrate a significant increase in the intervention group, although
it approached significance at 9 weeks compared to the active control group (p=0.051). The
SWLS-C life satisfaction assesses life satisfaction in children aged 9-14 with five statements
(Gadermann et al., 2010), providing a more precise and sensitive measure to changes (Bowling,
2005). The 10-level single-item OECD life satisfaction is designed to measure well-being across
38 OECD countries (OECD, n.d.), emphasizing general summary of the measured phenomenon
(Bowling, 2005). The OECD life satisfaction may not capture adolescents’ life satisfaction as
effectively as the SWLS-C life satisfaction. Additionally, multi-item life satisfaction measures
(such as SWLS-C life satisfaction) have been indicated to be more stable than single-item mea-
sures (such as OECD life satisfaction), which are found to be potentially more vulnerable to
measurement inaccuracies (Jovanovi¢ & Lazi¢, 2020).

We found no effects of MBI at the 26-week follow-up on life satisfaction (SWLS-C life
satisfaction and OECD life satisfaction), which is consistent with earlier research on universal
MBI with a RCT design (Garcia-Rubio et al., 2023). This is likely due to the limited number of
participants who continue regular, independent practice, as evidenced by the present study (5.9%
practiced weekly and 4,9% daily), similar to rates seen in a study by Kuyken et al. (2013) (15%
practiced weekly, 5% several times a week, 1% practiced daily) and in a study by Kuyken et
al. (2022) where practice frequency was a mildly above ‘never’ at post-intervention and 1-year
follow-up. Prior studies support the finding, that the amount of independent mindfulness practice
during (Huppert & Johnson, 2010; Kuyken et al., 2013) and after an intervention (Kuyken et al.,
2013) is associated with improvements in adolescents’ well-being.

The present study found no effects of a 9-week MBI on positive or negative affect when
compared to active and inactive control groups. Similarly, a previous 12-week MBI study for
children aged 9-13-year-olds showed no effects on positive or negative affect compared to a con-
trol group (Schonert-Reichl & Lawlor, 2010). The brief intervention duration may explain the
lack of impact on affects. Similar interpretations have been made previously (Garber et al., 2025;
Mettler et al., 2024; Vickery & Dorjee, 2016). Metacognitive skills, cultivated through mindful-
ness practice are suggested to influence affects (Garland et al., 2015; Vickery & Dorjee, 2016)
but require time to develop (Garland et al., 2015). A longer mindfulness practice may be needed,
as the independent practitioners in our study showed increased positive affect at the 26-week
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follow-up. In addition, the PANAS has been criticized for overrepresenting high-arousal affects
(e.g., excited, alert) (Diener et al., 2010). Some studies have indicated that mindfulness practice
is more strongly related with changes in low-arousal affects (e.g., calm, quiet, sad) than high-
arousal affects (Jones et al., 2018; McManus et al., 2024). Consequently, the PANAS may be less
sensitive in detecting mindfulness-related changes.

The present study found that gender did not moderate the effectiveness of MBI. However, in
separate gender analyses, boys demonstrated a favorable intervention effect on life satisfaction
(OECD life satisfaction) compared to the active control group post-intervention. No intervention
effect was found among girls. In contrast to our study, Kang et al. (2018) found that girls in the
MBI group demonstrated greater benefits from mindfulness practice than boys, with increased
well-being. In Bluth et al. (2017) and Carsley et al. (2018) there was no clear evidence of gender
differences, and Johnson et al. (2017) found no differences. Mindfulness may impact genders
through different mechanisms; females may benefit from reduced rumination and internal dis-
tress, while males may require mindfulness practice that aligns with externalizing and distractive
coping mechanisms (Rojiani et al., 2017). However, there is limited evidence on the gender dif-
ferences in the effectiveness of MBIs on well-being and more research is needed.

Our study found no moderating effect of age on MBI. However, when age groups were ana-
lyzed separately, a favorable intervention effect was found among 12-year-olds (6th graders) on
life satisfaction (OECD life satisfaction) post-intervention, but not among 13- and 14-year-olds
(7th and 8th graders). Similarly, another MBI showed improvement in well-being only among
11-year-olds and not among 13- and 14-year-olds (Terjestam et al., 2016). Younger students had
amore stable learning environment, such as a single teacher and classroom, unlike older students
who had changes in both teachers and classrooms, which potentially influenced the effective-
ness of the intervention (Terjestam et al., 2016). The school environments in our study were
similar. However, it has been suggested that younger adolescents may struggle with mindfulness
practices due to limitations in self-regulatory and metacognitive capabilities (Montero-Marin et
al., 2022). Overall, evidence is inconclusive regarding the age group that benefits the most from
MBIs. Some studies have indicated that older adolescents benefit the most (Carsley et al., 2018;
Dunning et al., 2019), whereas others suggest children benefit the most from MBIs (Odgers et
al., 2020) or found no age-related differences (Johnson et al., 2017).

The role of independent home practice was also examined. The practice was self-directed
with available audio records of the practices. While the quality of the practice is very challenging
to evaluate, the amount of independent home practice was asked at the 26-week follow-up ques-
tionnaire from the participants in the mindfulness intervention. The participants in the interven-
tion group who practiced weekly demonstrated improvements in positive affect at the 26-week
follow-up compared to both control groups. Daily practitioners improved compared to the active
control group and nearly significantly compared to the inactive control group (Table 2). No
prior study has examined the impact of independent mindfulness practice on positive affect in
adolescents. However, increases in key elements of mindfulness; the awareness of challenging
experiences, and approaching these with nonreactivity have been connected to improved posi-
tive affect among adolescents (Galla et al., 2020). Mindfulness practice has also been proposed
to foster metacognitive abilities, enabling a more flexible perspective on experiences, and thus
promoting positive affect (Garland et al., 2015). These abilities take time to accrue (Garland et
al., 2015; Weil et al., 2013), which may explain why an increase in positive affect was observed
at the 26-week follow-up rather than immediately post-intervention in the intervention group or
among independent practitioners. The independence of positive and negative affect was also evi-
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dent. While independent practitioners showed increased positive affect at the follow-up, nega-
tive affect remained unchanged. Although the mechanisms behind this phenomenon are unclear,
some studies have conversely found that mindfulness practice decreases negative affect in ado-
lescents and children, without increasing positive affect or other well-being indicators (Sibinga
etal., 2016; Vickery & Dorjee, 2016; Wimmer et al., 2023). Therefore, tailored approaches may
be needed to ascertain the effect of MBIs on diverse indicators of well-being.

5.1 Methodological Considerations

The research project, which includes the present study, is one of the most methodologically rig-
orous in the field of universal MBIs (Volanen et al., 2016), as noted by Dunning et al. (2022b).
Despite this, some limitations should be acknowledged. These include inviting a smaller group
as an inactive control, which reduces the power. Additionally, as anticipated in studies of this
nature, several participants withdrew from the study (Fig. 1). In terms of analyses on indepen-
dent practice, those who practiced more frequently may represent a specific subgroup, as those
who observe effectiveness may practice more because of noticing the impact. A randomized con-
trolled trial assigning participants to groups of varying practice amounts could provide insights
into whether the effectiveness is due to the practice itself or the participants’ differences. How-
ever, ensuring that the participants engage in a specified amount of practice would be challeng-
ing. Finally, since eudaimonic well-being was not evaluated in this study, future studies should
consider eudaimonic well-being when evaluating the effectiveness of MBIs for adolescents. It is
possible that measures of eudaimonic well-being could have produced differing results.

The strengths of this study include the RCT design with active and inactive control groups,
extensive sample size, and a follow-up evaluation. Wait-list control was not included. Wait-
list control has been criticized since it may overestimate the effect sizes and induce ‘nocebo’
responses among participants (Gold et al., 2017). Inclusion of an active control group provided
robust evidence for mindfulness-specific benefits over comparable program (relaxation). In
addition, including an inactive control group enabled comparisons with prior studies primarily
using inactive control conditions. Furthermore, experienced mindfulness facilitators conducted
the intervention, and the randomization process was executed at the school level, which reduced
the potential for contamination. Given the randomized design and comparable baseline charac-
teristics between groups, confounding is unlikely and further adjustment for background char-
acteristics would not have changed the intervention effects. However, possible confounding by
unmeasured characteristics cannot be excluded. The analyses of classroom and school effects
were statistically accounted for.

6 Conclusions

The findings indicate that a 9-week universal MBI has some potential to improve the well-being
of adolescents. Independent mindfulness practice moderated the effects of MBI, indicating that
committing to regular practice may enhance the effects of MBI. However, only a few students
commit to practice (Kuyken et al., 2013, 2022). It would therefore be beneficial to implement
mindfulness practices into the school curriculum to enable students to engage in practices dur-
ing the school day with mindfulness-trained schoolteachers and to investigate the impact of this
approach. There were no clear and robust moderating effects of gender and age on MBI. Further
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investigation of potential moderators and the underlying mechanisms of mindfulness in promot-
ing well-being is recommended.
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