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Abstract

The Gaia program is a 12-week mindfulness intervention based on cultivating body, emotional, and ecological self-aware-
ness, which has been shown to be effective in reducing children’s and adolescents’ internalizing problems, and improving
psychological well-being, and psychological distress in early adolescents. To clarify the psychological processes underly-
ing mindfulness effects on mental health among adolescents, the present study aimed to examine whether emotion regu-
lation strategies (i.e., cognitive reappraisal and expressive suppression) may be considered as key processes linking the
Gaia program effects to improvements in psychological distress and well-being. A total of 361 adolescents (mean age 14
years) were randomly assigned to one of two groups: the Gaia program (i.e., experimental group; N=210) and waiting
list (i.e., control group; N=151). Measures were administered at three time points, approximately every three months:
one week before treatment, one week after treatment, and three months after treatment. Using a structural equation model
(SEM), we found that the Gaia Program had a positive and significant indirect effect on psychological well-being only
via cognitive reappraisal as measured at follow-up [B=0.181, 95% C.I. (0.012; 0.395)], whereas no significant indirect
effects were found on psychological distress through cognitive reappraisal and expressive suppression. Findings from this
study provide evidence of key emotional processes underlying the effects of a mindfulness intervention on positive but
not negative psychological outcomes.

Keywords Youths - Adolescents - Mindfulness-based intervention - Emotion regulation - Psychological Well-being -
Psychological distress

Introduction

Adolescence is a crucial stage of human development,

wherein physical and psychological challenges may increase

the risk of ill-being (e.g., Solmi et al., 2021). Adolescents

begin to explore the most appropriate ways to regulate

54 Fabio Presaghi their emotions, dealing with many developmental changes
fabio.presaghi@uniromal.it that require an effective emotional response management
(e.g., van Lissa, 2022). Although research has traditionally
focused on the reduction of ill-being (e.g., depression or
anxiety; Clarke & Currie, 2009), there is wide consensus
that illness is not a sufficient, even if necessary, criterion
to define mental health. In this vein, the conceptualization
of well-being and distress as mutually exclusive has been
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two independent constructs (i.e., the absence of psychologi-
cal distress does not necessarily imply the presence of well-
being and vice versa; e.g., Fava & Guidi, 2020). Moreover,
high levels of psychological well-being during the devel-
opmental process are considered the hallmark of optimal
functioning (Ruini et al., 2009). Thus, it is of relevance to
investigate the effectiveness of psychological interventions
in a comprehensive approach encompassing both the pro-
motion of psychological well-being and the prevention or
reduction of psychological distress in adolescents.

Mindfulness is a promising therapeutic avenue since it
has been associated with higher well-being (Garland et al.,
2015a), adaptive emotion regulation strategies (Garland et
al., 2017), and reduction of psychological distress (Garland
etal., 2011). Recent studies investigated the effects of mind-
fulness-based interventions (MBIs) on youths’ and adoles-
cents’ mental health. For example, Tan and Martin (2015)
showed that adolescents in a mindfulness-based group
program reported lower levels of mental distress and psy-
chological inflexibility, as well as higher levels of mindful-
ness, self-esteem, and mental health at post-treatment and at
3-months follow up when compared with the control group.
Moreover, adolescents in contemplation and meditation
training reported higher levels of psychological well-being
and lower levels of negative affect; however, no effects
were observed on positive affect and life satisfaction (Bach
& Guse, 2015). Conversely, a mindfulness training did not
improve psychological well-being when compared with the
control group; however, improvements in psychological
well-being were observed in association with a more time
spent engaging in home practice of meditation exercises
(Huppert & Johnson, 2010). Also, in a recent meta-analytic
study on the effects of mindfulness on psychological dis-
tress and well-being of children and adolescents, it has been
reported that MBIs had a small effect on anxiety, depres-
sion, and stress, and no significant effects were found on
well-being (Zhang et al., 2022). These authors suggested
that further investigations are needed to determine how to
increase the stress-buffering effects of MBIs and the poten-
tial role in enhancing psychological well-being.

Over the past decades, MBIs have been adapted for
the school context. Adolescents spend most of their time
at school, wherein psychological well-being, character
strengths, and social and emotional skills may be increased,
as well as psychological symptoms and psychosocial dif-
ficulties may be prevented (Seligman et al., 2009). Thus,
school settings can play an important role on a variety of
health and scholastic outcomes during adolescence. In this
context, mindfulness-based school interventions have been
shown to be effective in improving several health outcomes,
including psychological distress, anxiety, and depression
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(Dunning et al., 2019), as well as psychological well-being
(Cilar et al., 2020).

Why is mindfulness related to psychological distress and
well-being in adolescents? According to Shapiro et al’s.
(2006) model, mindfulness practice leads to a shift in per-
spective (i.e., reperceiving), a meta-mechanism overarch-
ing additional direct mechanisms, namely self-regulation,
values clarification, cognitive, emotional and behavioral
flexibility, and exposure. Based on this model, Klingbeil
et al. (2017) synthesized the effects of MBIs on potential
therapeutic processes in youth. Overall, MBIs had positive
effects on all processes, with the largest effect on mindful-
ness (i.e., the first-order therapeutic process) and lowest
effects on meta-cognition, cognitive flexibility, and emo-
tional/behavioral regulation (i.e., second-order therapeutic
processes; Klingbeil et al., 2017). However, these results
are based on intervention studies which consider the ther-
apeutic processes as outcome variables (Klingbeil et al.,
2017) and few studies investigated these and other potential
processes through mediation analysis (Tudor et al., 2022),
which is required to understand how interventions exert
their effects. A recent scoping review found that only five
studies investigated potential mediators of the relationship
between school-based mindfulness interventions and ado-
lescents’ outcomes (Tudor et al., 2022). Most of these stud-
ies included only two time-points and did not study change
in the mediator prior to the change in the outcome (Tudor
et al., 2022). In sum, the investigation of processes underly-
ing the effects of school-based mindfulness intervention is
still in its infancy and well-designed studies with three-time
points evaluations are needed (Tudor et al., 2022).

Adolescence is a pivotal stage for the development of
emotion regulation, which parallels developing regulatory
neural circuitry. According to the process model, expressive
suppression and cognitive reappraisal are the most com-
monly used emotion regulation strategies (Gross, 2014).
Despite a wide consensus on emotion regulation as a critical
process linking mindfulness to psychological outcomes, the
nature of the relationship between mindfulness and emotion
regulation strategies is still inconsistent across theorists.
Some researchers considered mindfulness as a mere form
of non-judgmental awareness and non-conceptual attention,
which would extinguish evaluative processes (e.g., Cham-
bers et al., 2009). According to this perspective, “emotions
are just emotions and there is no need to regulate them”
(Nyklicek, 2011; p. 106). Conversely, others suggested that
mindfulness promotes evaluative processes (i.e., cognitive
insight) allowing one to reframe meaning of experiences
(Garland et al., 2015a). Whereas the former view poses cog-
nitive reappraisal as antithetical to mindfulness, the latter
(i.e., the mindfulness-to-meaning theory) posits that cogni-
tive reappraisal is a critical process towards psychological
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well-being (Garland et al., 2015a) and distress (Garland et
al.,2011). Accordingly, “mindfulness allows one to decenter
from stress appraisals into a metacognitive state of aware-
ness, resulting in broadened attention to novel information
that accommodates a reappraisal of life circumstances”
(Garland et al., 2015b; p. 377). Consistently, Garland et al.
(2017), found that broaden awareness, as measured at six
months post-intervention, predicted increases in cognitive
reappraisal after nine months post-intervention, which, in
turn, led to higher level of positive affect, as measured at
12 months post-intervention. In a similar vein, mindfulness
may be posed to be antithetical to emotion suppression, in
that there is an emphasis on non-judgmental acceptance and
awareness of the experience, regardless of its valence and
intensity; thus, a mindful individual might accept thoughts
and emotions, rather than reflexively act on them (Cham-
bers et al., 2009). As pointed out by Nykli¢ek (2011), how-
ever, it is worth to distinguish between the suppression of
experience and the suppression of expression. Whereas the
suppression of the emotional experience is incompatible
with mindfulness, since mindfulness embraces any experi-
ence, expressive suppression is not per se incompatible with
mindfulness, since it may be viewed as a “natural by-prod-
uct of mindfulness” (Nyklicek, 2011; p. 106). Indeed, the
author posited that a mindful individual who has learned to
accept the emotional experience through mindfulness medi-
tation, could also choose to not express an emotion imme-
diately, since it could be seen as transitory and changeable,
not tied to the present moment, but more to the projection of
past personal memories.

A paucity of studies investigated the relationship between
mindfulness, emotion regulation strategies (i.e., cognitive
reappraisal and expressive suppression), and psychological
outcomes in youth. For example, two observational stud-
ies found that expressive suppression, but not cognitive
reappraisal, mediated the association between dispositional
mindfulness and negative functioning (e.g., depression and
anxiety) in middle (Ma & Fang, 2019) and high school stu-
dents (Pepping et al., 2016). Moreover, Fung et al. (2019)
tested the efficacy of a school-based mindfulness interven-
tion in ethnic minority youth. They found that expressive
suppression and rumination, but not cognitive reappraisal,
explained the improvements in youth internalizing problems
and stress following the intervention. Overall, these results
may suggest that cognitive reappraisal is not a relevant
process, in that mindfulness wouldn’t promote evaluative
processes which may potentially lead to desired outcomes.
It is worth noting, however, that these results are based on
outcomes related to negative functioning. There is evidence
showing that adaptive emotion regulation strategies (e.g.,
cognitive reappraisal) have weaker or null associations
with psychopathology than maladaptive strategies (e.g.,

expressive suppression; Aldao et al., 2010; Aldao & Nole-
Hoeksema, 2012). When considering well-being outcomes,
some evidence suggests an opposite trend; for instance,
reappraisal, but not suppression, was associated with eudai-
monic and hedonic well-being (Kraiss et al., 2020). Overall,
these results emphasize the need for considering both well-
being and ill-being outcomes.

Rationale and hypotheses

There is strong evidence suggesting that emotion regula-
tion plays a pivotal role in youth’s psychological distress.
Meta-analytic results showed that increased use of cogni-
tive reappraisal was negatively associated with anxiety and
depressive symptoms in adolescents, whereas suppression
was positively associated (Schifer et al., 2017). Although
mindfulness was found to be effective in improving emo-
tional/behavioral strategies (Klingbeil et al., 2017), whether
reappraisal and suppression reflect relevant processes link-
ing mindfulness to psychological distress has been investi-
gated by few observational and intervention studies (Fung
et al,, 2019; Ma & Fang, 2019; Pepping et al., 2016).
According to this initial evidence, mindfulness would lead
to improvements of distress through a decreased use of
expressive suppression, but not through an increased use of
cognitive reappraisal.

Moreover, there is a paucity of research specifically
investigating the predictive role of emotion regulation strat-
egies on psychological well-being in healthy adolescents. It
is worth noting that most research on adolescents’ emotion
regulation focused on clinical samples (Kraiss et al., 2020)
and did not specifically examine psychological well-being
(e.g., De France & Hollenstein, 2019; Verzelletti et al.,
2016). Furthermore, little is known about the most specific
emotion regulation strategy may be considered a key pro-
cess linking mindfulness to psychological well-being, since,
to the best of our knowledge, such mediating role of adoles-
cents’ expressive suppression and cognitive reappraisal has
never been investigated.

In the current study, we build on these gaps by investi-
gating cognitive reappraisal and expressive suppression as
potential processes that may explain the effects of the Gaia
program (i.e., a school-based mindfulness intervention) on
psychological distress and well-being. The Gaia Program
was already found to be effective in improving several out-
comes (e.g., internalizing, externalizing problems; Ghiroldi
et al., 2020; Scafuto et al., 2022). The program integrated
insight from previous research based on the correlation
between mindfulness, relatedness to nature and sense of
global community (Scafuto, 2021). Specifically, the first
and the second modules of the Gaia program target concen-
trative meditation on body sensations (e.g. body scan); the
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third module is focused on the relationship between these
sensations and emotions, and between emotions and events
that co-occur (answering to questions such as “When do you
usually feel this emotion/ body sensation?”). It is encour-
aged the verbal description of one’s sensations (e.g. “a sense
of a nod in the throat”), the process of naming and identify-
ing emotions (e.g. “such as fear”) and the sharing with oth-
ers, also through the so-called psychosomatic drawing. The
fourth module instead is focused on ecological self-aware-
ness, targeting one’s identification with nature (e.g. exercise
of being a tree; being a planet; and the reading of the Earth
Charter; Ghiroldi et al., 2020).

Why do we hypothesize that Gaia Program affects emo-
tion regulation and by this, psychological wellbeing and
distress? One of the main aims of the Gaia program is to
direct voluntary attention to the physiological condition
of the body (Nani et al., 2019). Hence, this practice may
involve interoceptive sensibility, that is the capacity to
sense, interpret, and consciously integrate signals related
to the physiological condition of the body (Garfinkel &
Critchley, 2013), and which has been associated with effec-
tive emotion regulation (Price & Hooven, 2018; Tan et al.,
2023). The intervention could promote mind-body connec-
tion by initiating from intentional mental processing at the
level of the cerebral cortex (top-down; Taylor et al., 2010).
Indeed, top-down processes can be enhanced by the verbal
description of one’s sensations and by the identification of
emotions (Taylor et al., 2010).

Since emotion regulation involves an effective commu-
nication between the body, thoughts, and feelings (Price &
Hooven, 2018), we hypothesized that targeting interocep-
tive sensibility and mind-body connection through the Gaia
program may sustain an effective emotion regulation (e.g.,
the ability to modify evaluation of stressful events or to act
in a proactive way to change the emotional experience).
Specifically, we derived the following hypotheses:

(1) consistently with previous findings showing that
expressive suppression mediated the association
between mindfulness and psychological distress (Fung
et al., 2019; Ma & Fang, 2019; Pepping et al., 2016),
we hypothesized that participating to the Gaia program
would reduce the use of expressive suppression, which
in turn would lead to lower levels of psychological dis-
tress (H1);

(2) building on previous studies with adults showing no
association between expressive suppression and psy-
chological well-being (Kraiss et al., 2020), we aim to
extend these results to adolescents by hypothesizing
that the Gaia program would reduce the use of expres-
sive suppression, but the latter would not lead to higher
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levels of psychological well-being or such effects would
be small (H2);

(3) in line with the mindfulness-to-meaning theory (Gar-
land et al., 2015a) and previous studies showing sig-
nificant associations between cognitive reappraisal and
psychological well-being in adults, we aim to extend
these results to adolescents by hypothesizing that the
Gaia program would increase the use of cognitive reap-
praisal, which would lead to higher levels of psycho-
logical well-being (H3);

(4) since cognitive reappraisal had weaker or null associa-
tions with psychological distress compared to expressive
suppression (Aldao et al., 2010; Aldao & Nole-Hoek-
sema, 2012), we hypothesized that the Gaia program
would increase the use of cognitive reappraisal, but the
latter would not lead to lower levels of psychological
distress or such effects would be small (H4).

Method
Participants

This research is part of a larger prospective study investi-
gating the effects of the Gaia program in youth (Ghiroldi
et al., 2020; Scafuto et al., 2022). A sample of 361 partici-
pants (sex: females=190; males = 168) with an average age
of 13.45 (SD=2.16; min-max: 10; 20) participated in the
study. About 46% of students attended the 8th-grade school
(Females 49%, Males 51%), while about 54% of students
were from higher school levels (Females 57%, Males 43%).
Regarding geographical distribution, participants involved
in the study were from school institutes in different regions
of Italy: about 45% of students were from school institutes
in the North of Italy (i.e., Crema, Genova, Rosolina), and
about 55% of students were from school institutes in the
Center-South of Italy (i.e., Ancona, Falconara Marittima,
Frascati, Jesi, Piglio, Senigallia).

To estimate the optimal sample size and statistical power
of the target mediation effects, we used the method devel-
oped by Wang and Rhemtulla (2021). We made the follow-
ing assumptions about population parameters: all manifest
variables had loadings set at 0.7, with residual variance set
at 0.51. The expected effect size of treatment on mediators
and that of mediators on outcomes were all set to 0.30. The
direct treatment effect on both outcomes was set at 0.10.
Finally, residual variance for treatment was set to 0.5 and
all auto-regressive paths at 0.5. Given these constraints, the
expected effect size of mediation effects was as small as
0.09. Setting critical alpha at 0.05, and running 1000 Monte
Carlo simulations, with a sample of 400 units, the estimated



Current Psychology

statistical power ranges from 0.85 to 0.95. Assuming a 20%
drop-out (i.e. a sample size of N=350) and letting all con-
straints invariant, the expected statistical power ranges from
0.77 to 0.89.

Procedure

A group of 150 adults (educators, psychologists, and teach-
ers) participated in a three-day intensive training course
plus a 28-lesson online multimedia training to introduce
mindfulness in the classroom. The training course included
elements of classroom mindfulness theory and practice, and
basic information on neuroscience, psychology, socio-emo-
tional skills, and ecological empathy. Only 22 Gaia trainers
belonging to 11 schools were available to participate in the
study. Twenty-eight classes (on average about three classes
for each school), led by teachers who were trained to be
Gaia instructors, were randomized into the mindfulness or
control conditions.

The research design considers a treatment factor with
two independent and randomly assigned conditions: Gaia
training (i.e., experimental group) and Waiting list (i.e.,
control group). The experimental group included 210 stu-
dents (58% of the sample). The students in the control group
(N=151, 42% of the sample) were allocated to the waitlist
condition and attended usual classes during the interven-
tion. After obtaining parents’ consent, all students received
information about the general aims of the study and the pro-
gram was conducted during classroom lessons. In the pres-
ent study, the blinding of outcome assessors to intervention
allocation was not possible. However, both teachers and
outcome assessors were blind to the results of the scales.

The Gaiaprogram The Gaia Program is a mindfulness-based
intervention that includes twelve one-hour weekly sessions
and four modules (each module requires three work ses-
sions): (1) motivation to participate in Gaia; (2) body self-
awareness; (3) emotional self-awareness and empathy; (4)
global and ecological self-awareness (for a detailed descrip-
tion of activities included in the Gaia program, see Ghiroldi
et al., 2020). In this study, the original format was tailored
for adolescents, by adapting the language and the modalities
to increase their motivation to participate in the activities.
Overall, participants were invited to shift attention firstly
to the breath, then to body sensations, and later to focus on
possible body tensions, identifying the associated emotions.
At the end of each session, participants were invited to refo-
cus on their breathing and the body as a whole. The pro-
posed activities encompassed body scan, observation and
description of body sensations and tensions, empowerment
exercise to affirm one’s identity (saying to the group one’s
name after a grounding exercise), relaxing and activating

exercises that stimulated parasympathetic and sympathetic
systems, respectively. Body movements, such as walking
or exercising, were always accompanied by the invitation
to mindful breathing. All sessions were preceded by group
activities to facilitate the mindful experience and they were
followed by a group sharing about the individual insights.

Measures

All participants completed measures at baseline, post-treat-
ment, and 3-months follow up. Psychological well-being
was assessed with the 18-item validated Italian version
of the Psychological Well-Being (Sirigatti et al., 2013).
Items are rated on a six-point Likert scale (1 =strongly dis-
agree, 6=strongly agree), with higher scores indicating
higher eudaimonic well-being. Psychological distress was
assessed with the validated Italian version of the Hospital
Anxiety and Depression Scale (HADS; Iani et al., 2014).
The questionnaire includes 14 items rated on a four-point
scale (from O to 3), with higher scorer indicating higher
psychological distress. The Emotion Regulation Question-
naire (ERQ; Balzarotti et al., 2010) was used to measure
individual differences in emotion regulation strategies, i.e.,
cognitive reappraisal and expressive suppression. The ques-
tionnaire contains 10 items based on a 7-point Likert scale
(1 =strongly disagree; 7=strongly agree). Sample items are
“I control my emotions by changing the way I think about
the situation I’m in” (cognitive reappraisal) and “I keep my
emotions to myself” (expressive suppression).

For the assessment of reliability, we used the McDon-
ald’s omega coefficient (McDonald, 1999), which is more
suitable than the Cronbach’s o because it corrects the under-
estimation bias of o when the assumption of the tau-equiv-
alent model is violated (Dunn et al., 2014). As reliability
coefficient, omega coefficients values above 0.60 will be
considered acceptable. In our study, omega coefficients for
each scale at pre-test, post-test, and follow up were respec-
tively: Cognitive Reappraisal, wp,=0.84, o, =0.88, and
o, =0.90; Expressive Suppression, wp;=0.61, o, =0.65,
and ®7,=0.74; Psychological Distress, ©g,=0.77,
o1;=0.84, and wp,=0.85; Psychological Well-being,
019=0.80, o1, =0.84, and 0, =0.84.

Analytic strategy

To check baseline equivalence between intervention and
control group, we carried out a series of ANOVAs with
treatment effects as independent variable on each separated
relevant measures taken at pre-test (i.e., Cognitive Reap-
praisal, Expressive Suppression, Psychological Well-Being,
and Psychological distress). Skewness and kurtosis were
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calculated to check the normality of the data; moreover,
to verify whether multivariate outliers may have affected
the data, we performed a multivariate normality test for
all the variables. We estimated fixed effects for Treatment
while controlling for random effects due to school classes
variation. All estimates were corrected for Satterthwaite’s
method.

An intention-to-treat analysis was performed to assess
the impact of missing values on treatment effectiveness. We
conducted a series of mixed-effects ANOVA models using
outcomes (Cognitive reappraisal, Expressive suppression,
Psychological well-being, and Psychological distress) as
dependent variables with dropout/non-dropout as between
subjects factor (completers vs. non-completers), time as
within subjects factor (pre-test and post-test), as well as
their interaction.

Furthermore, we conducted an attrition analysis to
assess whether measures collected at pre-test and post-test
significantly predicted dropout at follow-up by using the
Imer function in the Ime4 package for R software. For test-
ing attrition, we performed a multilevel logistic regression
model regressing the binary dropout variable on main out-
comes as well as sex, age, and time (pre-test and post-test).
To address this issue, we used Markov Chain Monte Carlo
(MCMC) methods. All chains were run with a “burn-in”
period of 5,000 followed by 50,000 monitoring iterations
(initial values provided using penalised quasi-likelihood
linearization, PQL) in order to account for dependency
between repeated observations. For this purpose, we used
the runMLwiN function in the R2ZMLwiN package.

Finally, we performed a dual process simplex structure
equation model (i.e., SEM; Goldsmith et al., 2018), assum-
ing the emotion regulation strategies (i.e., Cognitive reap-
praisal and Expressive suppression) as independent and
parallel mediators of the treatment effects on Psychologi-
cal well-being and Distress. We controlled for contempo-
raneous confounding variables (i.e., sex and age) between
mediators and outcomes at baseline. To estimate the param-
eters, we used the Robust Maximum Likelihood Method
of Estimation and the Robust Huber-White standard error
estimates. Indirect effects were calculated using Montecarlo
95% C.I. estimates with 50,000 draws. Missing values were
imputed using the Full Information Likelihood Approach,
considering all available data for each case (Rosseel, 2012).
Finally, we used item parcels to reduce random error and

parameters estimate bias, and to improve model fit estimates
(e.g., Hau & Marsh, 2004). For evaluating model’s good-
ness of fit, we considered the cutoff guidelines developed by
Hu and Bentler (1999) and revised by Marsh et al. (2004).
In particular, we reported the following fit indices and cut-
offs: RMSEA, and SRMR values below 0.08, and CFI and
NNFTI above 0.90. As pointed out by Marsh et al. (2004), it
is worth noting that these fit indices are sensitive to miss-
ing values (Davey et al., 2005) and to model complexity
(Kenny & McCoach, 2003); thus, departure from cutoffs are
not indicative of whether a model is valid or not (Marsh et
al., 2004).

All analyses were run with R Software. SEM parameters
were estimated with lavaan 0.6-12 (Rosseel, 2012), while
Montecarlo estimates of indirect effects were calculated
using semTools Package 0.5-6 (Jorgensen et al., 2022).

Results

Table 1 shows means and standard deviations of outcome
measures at baseline, post-test, and follow-up. Results
shows that two groups did not differ in psychological char-
acteristics as measured at baseline, respectively Cognitive
reappraisal (F[1, 21.62]=1.42, p=.246), Expressive sup-
pression (£]1, 19.19]=0.02, p=.881), Psychological well-
being (F[1, 28.36]=3.01, p=.093), Psychological distress
(F11, 21.42]1=0.68, p=.417).

Intention-to-treat

Between pre- and post-treatment, the mortality rate was
zero, whereas between post-test and follow-up there was a
mortality rate of 52.9% (n=102). At follow-up the sample
consisted of 170 participants, of which 52.3% (n="79) in
the waiting list condition and 43.3% (rn=91) in the Gaia
program. Missing values were approximately equally dis-
tributed between the two treatment conditions (x>=2.50,
p=.114). Intention-to-treat analyses showed no significant
differences between completers and non-completers in all
measures (Table 2).

Table 1 Means and standard deviations (in parentheses) for outcome measures in experimental and control groups at the three assessment times

Outcome measures Control group

Treatment group

TO Tl TO Tl T2
Cognitive reappraisal 4.45(1.2) 4.53 (1.3) 4.70 (1.3) 4.69 (1.3) 472 (1.3) 4.63 (1.4)
Expressive suppression 3.64(1.2) 3.66 (1.3) 3.88(1.4) 3.66 (1.2) 3.84(1.2) 3.76 (1.3)
Psychological well-being 78.08 (11.1) 79.29 (11.0) 78.99 (11.8) 80.19 (10.6) 79.29 (12.5) 78.81 (11.7)
Psychological distress 0.92 (0.4) 0.97 (0.5) 0.99 (0.5) 0.96 (0.4) 1.00 (0.5) 1.09 (0.5)
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Table 2 Intent to treat analysis: interaction effects of drop-out
(Remainer vs. Drop-out) at follow-up and the time of measurements
(pre- vs. post-tests) on cognitive reappraisal, expressive suppression,
psychological well-being, and psychological distress

Effect F df p
Cognitive reappraisal
Drop-out 1.04 256.28 0.309
Time 1.06 359 0.303
Time*Drop-out 0.34 359 0.559
Expressive suppression
Drop-out 1.71 262.27 0.193
Time 0.05 359 0.824
Time*Drop-out 2.12 359 0.146
Psychological well-being
Drop-out 0.28 200.31 0.596
Time 5.25 359 0.230
Time*Drop-out 1.51 359 0.220
Psychological distress
Drop-out 1.37 209.01 0.243
Time 0.18 359 0.658
Time*Drop-out 1.56 359 0.213

Table 3 Attrition analysis: prediction of drop-out at follow-up using
outcomes (cognitive reappraisal, expressive suppression, psychologi-
cal well-being, and psychological distress) at pre-test and post-test as
well as sex (M), age, and time (pre-test and post-test)

b SE 95% CI
LL UL
Fixed effects
Intercept -7.33 15.47 -41.54  20.28
Age 1.15 1.07 -0.14  3.71
Sex (M) 4.04 421 -0.77  15.01
Time 0.02 1.03 -2.12 228
Cognitive reappraisal 0.15 0.91 -2.13 2,01
Expressive suppression  -0.14 0.73 -1.67  1.49
Psychological -0.05 0.09 -0.30 0.12
well-being
Psychological distress ~ -2.87 2.86 -10.95 0.90
Random effects
(L3: classes) 3948.33 8408.52 82.11 22601.95
(L2: students) 63.44 75.25 0.003 265.31
(L1: time) 0.04 0.08 0.001  0.31

Deviance (fit) 91.28
CI, confidence interval; LL, lower limit; UL, upper limit

Attrition analysis

The results of attrition analysis showed that none of the
main outcomes or sex, age, and time predicted dropout at
follow-up (Table 3). Thus, the dropout at follow-up was not
explained by a specific pattern of outcomes score at the pre-
test or at the post-test.

Testing mediation hypothesis

Fit indices for the model (Robust y*(742)=1177.32,
p<.001) were satisfactory concerning absolute fit indices
(Robust RMSEA =0.047; 90% RMSEA C.1.: 0.040; 0.053;
SRMR =0.092), and approximately satisfactory concern-
ing relative fit indices (Robust CFI=0.908; TLI=0.894; y*/
df=1.59). As previously stated, it is likely that the miss-
ing values, and most of all, the model complexity (i.e., the
number of manifest variables needed to define all latent
constructs; Marsh et al., 2004; Kenny & McCoach, 2003)
contributed to lower CFI and TLI. Considering the incon-
sistent literature on model’s goodness of fit (Marsh et al.
2004), we believe that, overall, even if these fit indices point
to a partially satisfactory global fit, they do not undermine
the validity of hypotheses we tested. Figure 1 shows direct
effects between study variables included in the mediation
model. For convenience, we report only significant com-
pletely standardized coefficients; for a thorough list of
results, see table S1 in supplementary materials. Concern-
ing hypotheses H1 and H2, no direct effects of the Gaia
program were observed on expressive suppression, neither
at post-test nor at follow-up; however, expressive suppres-
sion affected psychological distress at both post-treatment
(B=0.12), and at follow up (B=0.23). Expressive suppres-
sion also showed a significant negative effect on psycho-
logical well-being at post-test (B = -0.12), and at follow up
(B = -0.18). Concerning hypotheses H3 and H4, we found
that the Gaia program effectively increased cognitive reap-
praisal at follow-up ( =0.13) but not at post-treatment; and
that cognitive reappraisal at post-test and at follow-up, posi-
tively affected psychological well-being (respectively: post-
test, B=0.20 and follow up, B=0.20). Cognitive reappraisal
also significantly decreased psychological distress at post-
test (B = -0.20) but not at follow-up (B = -0.09). Finally,
when considering the indirect effects (table S2) of cogni-
tive reappraisal and expressive suppression on both psycho-
logical distress and well-being, the treatment had a positive
and significant indirect effect on psychological well-being
only via cognitive reappraisal, both measured at follow-up
[B=0.18, 95% C.I. (0.012; 0.395)].

Discussion

The aim of this study was to understand how a mindful-
ness school-based intervention (i.e., the Gaia program)
exerted its effects on adolescents’ psychological distress
and well-being. We hypothesized that two emotion regu-
lation strategies, that is cognitive reappraisal and expres-
sive suppression, may be relevant processes. Overall, the
results showed that only psychological well-being, but not
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COGNITIVE
REAPPRAISAL
TO

0.575**

TREATMENT TO

*p<.05
< .01

EMOTIONAL
SUPPRESSION
T0

0.622**

Fig. 1 Dual process simplex model with contemporaneous paths and
contemporaneous residual covariance paths (Goldsmith et al., 2018,
pp- 196) assuming Cognitive Reappraisal and Expressive Suppres-
sion as independent and parallel mediators (at T1 and T2, respectively
post-test and follow-up) of the effect of Treatment (at TO, pre-test)
on HADS and PWB (at T1 and T2, respectively post-test and follow-

psychological distress, may be explained by emotion regula-
tion as a result of participating to the Gaia program. Specifi-
cally, only cognitive reappraisal, as measured at 3-months
follow up, mediated the relationship between treatment and
psychological well-being (supporting hypothesis 3); treat-
ment-related changes in cognitive reappraisal accounted for
a reduction of psychological distress at post-treatment, but
not at follow up (partly supporting hypothesis 4); finally,
while the use of expressive suppression was not sensitive
to the Gaia program, suppression affected psychological
distress (partly supporting hypothesis 1) and well-being
(rejecting hypothesis 2).

These results suggest that youth participating to the Gaia
program achieved higher levels of psychological well-
being over time by using more frequently cognitive reap-
praisal to regulate their emotions. This is consistent with
previous theoretical and empirical research suggesting that
cognitive reappraisal is a relevant process when consider-
ing dispositional mindfulness and mindfulness-based inter-
ventions. Garland et al. (2015a) proposed that mindfulness
can be considered a mental state that promotes cognitive
reappraisal which, in turn, can generate eudaimonic well-
being (Garland et al., 2015a). Mindfulness may generate a
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up). Note. Only latent structural relationships are shown. Values in
path model represent completely standardized coefficients. TREAT-
MENT = Control group (coded as 0) and Intervention group (coded as
1); HADS = Hospital Anxiety and Depression Scale; PWB = Psycho-
logical Well-Being.

metacognitive state of awareness, which leads one to decen-
ter from stress appraisals and broadens attention to novel
information. As a consequence, it accommodates reappraisal
of life circumstances that may lead, in turn, to higher lev-
els of savoring positive aspects of the social context, higher
motivations for values-driven behaviors, and a more mean-
ingful and eudaimonic existence (Garland et al., 2015b).
Likewise, mindfulness may be considered as an attentional
process which may promote greater flexibility in generat-
ing new evaluations of emotional experience (Farb et al.,
2014). Thus, our result suggests that the Gaia program may
increase psychological well-being by allowing adolescents
to decenter from stress appraisals into a metacognitive state
of awareness, that is a step towards broadened attention to
contextual information which facilitates reappraisal of life
circumstances. It is worth noting that cognitive reappraisal
at follow-up, but not at post-treatment, explained the effect
of the Gaia program on psychological well-being. This
result may suggest that reappraisal may require more time
to change after the Gaia program in order to increase psy-
chological well-being. Although reappraisal and well-being
resulted both simultaneously affected by the intervention at
the follow-up, we may not exclude that they could occur in
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a different time span. It may be possible that cognitive reap-
praisal changed in between the post-test and the follow-up
(3 months), before affecting well-being at the follow-up.

Our results showed that the Gaia program increased the
use of cognitive reappraisal, which in turn decreased the
levels of psychological distress at post-treatment, but not
at follow-up (partly supporting hypothesis 4). Mediation
analysis revealed a non-significant indirect effect. Thus,
improvements of psychological well-being, but not distress,
could be accounted for by the increase of cognitive reap-
praisal. This is in line with previous findings showing that
reappraisal was differentially associated with psychological
well-being and distress, with weaker or null associations
with psychopathology (e.g., anxiety and depression; Aldao
et al., 2010; Kraiss et al., 2020). Thus, the Gaia program
may foster the use of cognitive reappraisal, which is more
beneficial to adolescents’ psychological well-being than dis-
tress. Indeed, well-being cannot be merely considered as the
opposite of distress (Fava & Guidi, 2020).

Contrary to our expectations, findings suggest that
expressive suppression does not represent a mechanism
explaining the effects of the Gaia program on psychological
distress. Specifically, the Gaia program did not show any
effect on the use of expressive suppression; nevertheless,
a heightened use of expressive suppression led to higher
psychological distress (partly supporting hypothesis 1) and
to lower psychological well-being (rejecting hypothesis 2).
Drawing upon previous neuroscientific research, this result
may be explained in light of mindfulness effects on the use
of top-down (i.¢., cognitive reappraisal) and bottom-up (i.c.,
expressive suppression) processing strategies (Chiesa et al.,
2013; Guendelman et al., 2017). Neuroscientific evidence
examined the hypothesis that mindful emotion regulation
may lead to an increase in the activity of prefrontal cortex,
which is relevant for cognitive control, and to a downregu-
lation in the affect processing brain regions (e.g., amygdala;
Tang et al., 2015). In this vein, the level of expertise may
be the most important aspect. Indeed, in their systematic
review, Tang et al. (2015) showed that novice meditators
reported an increase in prefrontal activity following mind-
fulness, whereas experienced meditators did not use this
prefrontal control (Tang et al., 2015). The authors concluded
that expert meditators “might have automated an accepting
stance towards their experience and thus no longer engage
in top-down control efforts but instead show enhanced
bottom-up processing” (Tang et al., 2015; p. 218). Accord-
ingly, it is possible that the Gaia program, which focuses
on the role of sensations, impulses, and body movements in
self-disclosure, may improve top-down processes in nov-
ice meditators. Indeed, it was developed as a health promo-
tion program targeting the general population in the school
contexts, for participants with no previous experience of

meditation intervention. It could be hypothesized that a
longer and advanced practice within the frame of the psy-
chosomatic mindfulness training could, instead, improve
bottom-up processes (e.g., expressive suppression). Further
research should address this question.

The finding that expressive suppression did not medi-
ate any association between mindfulness intervention and
psychological outcomes deserves a further explanation.
Data on the relationship between mindfulness and expres-
sive suppression is somewhat controversial. In a recent
meta-analytic study in adults, mindfulness had no signifi-
cant relationship with expressive suppression, whereas the
association between mindfulness and cognitive reappraisal
was confirmed (Zhou et al., 2023). Conversely, two cross-
sectional studies with adolescents showed that expressive
suppression, but not cognitive reappraisal, mediated the
association between dispositional mindfulness and psycho-
logical distress (Ma & Fang, 2019; Pepping et al., 2016).
Contrary to cognitive reappraisal, which is known as an
“antecedent-focused” strategy since it begins before the
emotion response is fully activated, expressive suppres-
sion is considered as a “response-focused” strategy, which
occurs to modify the behavioral component of the emotional
response (Gross, 2014). Previous theoretical and empiri-
cal studies reported that different aspects could hinder the
change of expressive suppression during adolescence (e.g.,
Gross & Cassidy, 2019). For example, peers could encourage
the tendency to suppress emotions; indeed, youths expected
more negative interpersonal consequences than adults when
disclosing their emotions; hence, peers reinforce expressive
suppression to respect specific interpersonal norms, which
may encourage the fear of interpersonal consequences of
emotional disclosure, that is experienced as a vulnerability
(e.g., Gardner et al., 2017). It is likely that participants in
the Gaia program may not have benefited from mindful-
ness meditation due to interpersonal factors, such as social
norms of the school context, which could impact on the role
of mindfulness in improving expressive suppression. As a
competing explanation, adolescents who learned to accept
the emotional experience through the Gaia program, could
also choose to not express an emotion immediately, since it
could be seen as transitory and changeable, not tied to the
present moment. This explanation is based on the distinc-
tion between the suppression of experience and the suppres-
sion of expression, where the latter has been conceptualized
as not per se incompatible with mindfulness (Nyklicek,
2011). Thus, future studies may benefit from considering
both expressive and experience suppression to detect poten-
tial differential associations with mindfulness.

Finally, we found no direct effects of the Gaia program
on psychological distress, but positive significant effects
on psychological well-being, as both measured at post-test.
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The MBIs effects on adolescents’ psychological distress are
still controversial (e.g., Zhang et al., 2022). For example,
MBIs significantly improved psychological distress in par-
ticipants with mixed mental disorders and these gains were
enhanced at 3-months follow-up (Tan & Martin, 2015). In
another study, mindfulness has shown to be effective in
reducing depressive symptoms at 6-months follow-up (Raes
et al., 2014). Conversely, recent meta-analytic studies (Phil-
lips & Mychailyszyn, 2022; Zhang et al., 2022) found small
significant effect size for MBIs for both anxious and depres-
sive symptoms, and psychological distress, suggesting that
mindfulness meditation may not provide additional benefits
for these internalizing symptoms when compared to active
control groups or waitlist control groups. Our findings may
suggest that the Gaia program is ineffective in reducing psy-
chological distress. It is worth considering, however, that
we can’t rule out possible delayed effects of the interven-
tion, which couldn’t be examined in the current study. Our
analysis based on two-time points may indeed be insufficient
to detect a significant effect of the Gaia program on psy-
chological distress. In a similar vein, a possible explanation
may be that improvements in psychological distress (i.e.,
anxiety and depression) may first require improvements in
eudaimonic well-being in youths; thus, a possible reduction
in psychological distress at a later time point couldn’t be
detected in the current study. Hallam and colleagues (2014)
focused on the prospective relationship between eudaimonic
values, anxious-depressive symptoms, and emotion regula-
tion, reporting that eudaimonic values development in ado-
lescence may indirectly reduce risk for anxious-depressive
symptoms in young adulthood. In the latter, this trajectory
was mediated by a process of promoting emotional com-
petence (i.e., a greater sense of responsibility, self-control,
planfulness, and autonomy) across emerging adulthood
(Hallam et al., 2014). Future studies may consider to have
more than two measurements of psychological distress.

Limitations and future research

Some evident limitations can be underlined. First, we did not
include an active control group which would have reduced
the risk of the Hawthorne effect. Second, we considered
only three-points of measurement; it would have been more
appropriate to have at least 4-points of measurements to
verify our speculations about the obtained findings. How-
ever, it is worth noting that we could not provide for further
assessments over time when the study was designed. Third,
a high dropout rate was observed, especially at follow-up.
However, it is worth noting that participants did not drop
out of study; some schools, due to contextual factors, could
not afford the completion of all follow-up measurements.

@ Springer

Finally, we did not rule out the possible effects of the Gaia
instructors on the mindfulness meditation and outcome
measures. Future studies may control for the operator effect
(e.g., frequency of meditation practice and level of experi-
ence in teaching) to avoid significant biases.

Notwithstanding these limitations, the current study
provides new insights into the psychological mechanisms
which mediated the relationship between mindfulness
and positive and negative psychological outcomes among
youth. Regarding the intervention, the program trained
teachers who led the program and targeted a non-clinical
population of adolescents in school contexts, who did not
receive previous mindfulness interventions and, hence, nov-
ice to the practice. In addition, the program was based on a
novel mindfulness intervention that integrated body-based
practices, and was largely appreciated by teachers and stu-
dents. Finally, the current study reviewed the existing stud-
ies which examined the emotional processes potentially
implicated in the mindfulness effects over time. In particu-
lar, our findings pave the way for further studies to examine
cognitive reappraisal as one of the main emotion regulation
strategy implicated in the mindfulness meditation in the
youth population.

Conclusions

Little is known about the effects of school-based mindful-
ness interventions on psychological distress. Moreover,
no previous study examined these effects on psychologi-
cal well-being and investigated emotion regulation as a
potential process through mediation analysis. Thus, the
present study sought to overcome these methodological
and empirical gaps by examining the mediation role of cog-
nitive reappraisal and expressive suppression on the rela-
tionship between a school-based mindfulness intervention
and youths’ mental health (i.e., psychological distress and
well-being).

Youths participating to a school-based mindfulness inter-
vention, namely the Gaia program, experienced higher lev-
els of psychological well-being, as reported in a previous
study (Scafuto et al., 2024). Data of the present study sug-
gest that this effect may be accounted for by increased use
of cognitive reappraisal. Psychological distress at follow up
was not sensitive to change. Expressive suppression did not
mediate any association between the intervention and both
psychological distress and well-being. These results suggest
that cognitive reappraisal may be a relevant process, provid-
ing initial evidence that the mindfulness-to-meaning theory
may be extended to youths and school contexts.
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