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Abstract

Objectives The study aimed to investigate the pre-to-post effects of mindfulness training on school teachers’ psychological
and professional well-being, as well as to explore the moderating role of temperament and character on these effects.
Method An 8-week mindfulness-based intervention was delivered via internet-based group meetings to Italian teachers
(n =139), who were assessed within two weeks before and after the intervention with self-report measures of emotional
distress (Hospital Anxiety and Depression Scale), interoceptive awareness (Multidimensional Assessment of Interoceptive
Awareness), and professional efficacy (Teachers’ Sense of Efficacy Scale), as well as with the Temperament and Character
Inventory. A control group of teachers (n =47) was tested with the same measures in two temporally-matched sessions.
Results Analysis of variance showed positive intervention effects on anxiety (medium effect size), on six of the eight dimen-
sions of interoceptive awareness (medium-to-large effect size) and on two of the three scales of professional efficacy (small-
to-medium effect size). Moderation analysis identified the following effects of temperament and character on outcomes: (1)
reduced anxiety only for higher baseline reward dependence, or lower-to-middle baseline self-directedness; (2) improved
interoceptive attention regulation specifically for middle-to-higher baseline persistence; (3) improved teacher efficacy for
student engagement only for lower baseline self-transcendence.

Conclusions The study shows the positive effects of mindfulness training on teachers' psychological and professional well-
being. It also highlights the importance of considering the impact of temperament and character dimensions on these effects,
for example for developing effective mindfulness-based interventions for teachers. Future research should explore potential
mechanisms of action underlying the observed effects and evaluate them in the long term.

Preregistration This study is not preregistered.

Keywords Mindfulness meditation - Personality - School teachers - Clinical psychology
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lesson preparation, lesson delivery, administrative work),
student behavior (e.g., responsibility for classroom discipline
and students’ achievement, managing students with differ-
ent motivational, cognitive and behavioral conditions), as
well as the need to coordinate with other school stakeholders
(i.e., colleagues, outside professionals, school managers, stu-
dents’ parents) (Harmsen et al., 2018; Mijakoski et al., 2022;
OECD, 2020; Ouellette et al., 2018; Travers, 2017). Other
forms of psychological suffering such as anxiety, depression
and burnout are quite common among teachers (Agyapong
et al., 2022; Ferguson et al., 2012; Garcia-Carmona et al.,
2019; Kidger et al., 2016). Moreover, the general condition
of teachers’ mental health may have worsened in recent years
as a result of the impact on society of the COVID- 19 pan-
demic (Gadermann et al., 2023; Ozamiz-Etxebarria et al.,
2021; Silva et al., 2021; Westphal et al., 2022), and the rapid
technology innovation (Fernandez-Batanero et al., 2021;
Henderson & Corry, 2021). Importantly, increasing levels of
distress in teachers can be generally associated with higher
human resource costs, due to teacher illness, absenteeism,
and leaving the profession (Carver-Thomas & Darling-Ham-
mond, 2019; von der Embse et al., 2019). Teacher distress
can also be associated with a lower quality of their teaching,
reflected for example in students’ poorer academic perfor-
mance (Dreer, 2023; Gray et al., 2017; Sorensen & Ladd,
2020; Travers, 2017), in students’ poorer mental health
(Madigan & Curran, 2021; Madigan & Kim, 2021), and
reduced teachers’ self-efficacy (Capone & Petrillo, 2020;
Skaalvik & Skaalvik, 2016; von Muenchhausen et al., 2021;
Zhang et al., 2021a).

Therefore, it seems necessary to invest in interventions
that can contribute to reinforcing teachers’ capacity to
cope with stressful circumstances and improving both their
psychological and professional well-being. Among various
interventions for teachers well-being (von Beames et al.,
2023; Denuwara et al., 2022; Der Embse et al., 2019; Pau-
del et al., 2022), mindfulness-based interventions (MBIs)
have generally proven to be effective in improving teach-
ers’ well-being (Emerson et al., 2017; Hwang et al., 2017;
Klingbeil & Renshaw, 2018; Zarate et al., 2019). During
these interventions, which typically last 4-8 weeks, par-
ticipants are mainly trained to develop their self-awareness
with an attitude of curiosity, openness, and equanimity
toward their present-moment experiences regarding bodily
sensations and mental contents (e.g., emotions, thoughts)
(Bishop, 2004). In general populations, various meta-
analyses have highlighted the effects of MBIs on improv-
ing psychological well-being, particularly in reducing
symptoms of anxiety, depression and stress (Haller et al.,
2021; Khoury et al., 2015; Kraines et al., 2022; Zhang
et al., 2021b). In similar studies, functional and structural
changes in brain regions involved in the regulation of
attention, emotion and self-awareness have been observed
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after MBI participation (Melis et al., 2022; Pernet et al.,
2021; Wheeler et al., 2017; Young et al., 2018).

As mentioned, studies on teachers have generally shown
consistent effects of MBIs on teachers’ well-being, particu-
larly in decreasing stress, anxiety, depression, and burnout
(Emerson et al., 2017; Hwang et al., 2017; Klingbeil & Ren-
shaw, 2018; Zarate et al., 2019). The results of studies of
MBIs on the more specific teachers’ self-efficacy are less
uniform. Teachers’ self-efficacy, defined as the self-evalua-
tion of one’s own ability to “bring about desired outcomes of
student engagement and learning, even among those students
who may be difficult or unmotivated” (Tschannen-Moran &
Woolkfolk Hoy, 2001, p. 783), has almost always been meas-
ured in these studies with the Teachers’ Sense of Efficacy
Questionnaire (TSES; Tschannen-Moran & Woolfolk Hoy,
2001). Some of the studies on teachers’ self-efficacy found
evidence of a positive impact of mindfulness training (de
Carvalho et al., 2021; Jennings et al., 2013; Kuyken et al.,
2022; Poulin et al., 2008), while others reported null results
(Benn et al., 2012; Jennings et al., 2011, 2017). It therefore
seems necessary to further investigate in this area.

A key role for teachers’ psychological and professional
well-being seems to be played by personality. Various stud-
ies and reviews have indeed highlighted the influence of
teachers’ personality on their effectiveness, well-being, and
burnout. Most studies on teachers employed the Five Fac-
tor Model of personality (Costa & McCrae, 1992), which
includes the traits of openness, conscientiousness, extra-
version, agreeableness and neuroticism. With this model,
increased teacher stress was found to be associated with
lower extraversion and agreeableness, as well as with higher
neuroticism (Cramer & Binder, 2015). Increased teacher
effectiveness was found to be associated with higher open-
ness, conscientiousness, extraversion and lower neuroti-
cism, and increased burnout with higher neuroticism and
lower extraversion and conscientiousness (Kim et al., 2019).
Regarding the burnout dimensions (emotional exhaustion,
depersonalization, and lack of personal accomplishment),
it was observed that they were positively related to teacher
neuroticism and negatively related to openness, conscien-
tiousness, extraversion, and agreeableness traits (Liu et al.,
2022; Roloff et al., 2022).

Despite the prominent role of personality in the psycho-
logical and professional well-being of teachers, the research
on the impact of MBIs on teachers’ well-being has not yet
comprehensively taken into account the role of personal-
ity. Yet, it has been proposed that one of the basic mecha-
nisms through which mindfulness works is the change in
self-concept or perspective on the self (Holzel et al., 2011).
These changes have been observed through modifications
in self-reported personality inventory scores following par-
ticipation in MBIs (Campanella et al., 2014; Crescentini
etal., 2015, 2018; Matiz et al., 2018). Only one such study
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focused on teachers and reported improvements in person-
ality traits (i.e., increased conscientiousness and decreased
neuroticism), as well as reductions in stress and burnout lev-
els, among those participating in an 8-week MBI, compared
to teachers in a wait-list control group (Fabbro et al., 2020).
Moreover, the topic of the relationship between MBI and
personality has also been recently investigated by analyz-
ing how participants’ differences in personality moderated
the impact of MBIs on psychological well-being outcomes.
Studies on this topic were not conducted with teachers, but
they showed that significant MBI improvements were more
likely to be observed: (i) in medical students with higher
neuroticism scores in terms of mental distress and subjec-
tive well-being (De Vibe et al., 2015); (ii) in stressed-out
middle-aged adults with higher neuroticism scores in terms
of anxiety and depressive mood (Nyklicek & Irrmischer,
2017); (iii) in police officers with higher neuroticism scores
in terms of psychological strain and negative affect (Krick
& Felfe, 2020); (iv) in breast cancer patients with higher
neuroticism and lower conscientiousness scores in terms
of general distress (Jagielski et al., 2020); and (v) in Chi-
nese athletes with higher extraversion and lower neuroti-
cism scores in terms of, respectively, anxiety levels and
self-confidence levels (Gan et al., 2023).

The results of the study on the moderating effects of per-
sonality on MBI outcomes, even in non-teacher samples, are
far from definitive. It therefore seems useful to conduct this
kind of study also in teacher samples and to complement
the aforementioned results by using other personality mod-
els. With respect to this, the Temperament and Character
Inventory (TCI; Cloninger et al., 1993) model appears to
be a valid candidate due to its distinct personality dimen-
sions and well-known relations with the Five Factor Model
model of personality (De Fruyt et al., 2000; Ramanaiah
et al., 2002). In the TCI, two main personality components
are identified based on their genesis and characteristics: tem-
perament, which refers to an early and complex system of
automatic responses to environmental stimuli, and charac-
ter, which encompasses a more “conceptualized” knowledge
and evaluation of the self (Cloninger et al., 1994a). In this
model, temperament and character are each made up of dif-
ferent dimensions (for temperament: novelty seeking, harm
avoidance, reward dependence, and persistence; for charac-
ter: self-directedness, cooperativeness, and self-transcend-
ence), which have been linked to teachers’ well-being. For
temperament, higher harm avoidance and novelty seeking
were associated with stress, depressive symptoms, and psy-
chiatric morbidity, while higher persistence was associated
with sense of efficacy and reduced burnout (Jurado et al.,
2005; Mojsa-Kaja et al., 2015; Moreno-Abril et al., 2007,
Park et al., 2016). Regarding character, self-directedness and
self-transcendence were found to predict sense of efficacy
and reduced burnout (Jurado et al., 2005; Mojsa-Kaja et al.,

2015; Moreno-Abril et al., 2007; Park et al., 2016). Impor-
tantly, some temperament and character individuals’ dimen-
sions could potentially influence MBI outcomes both in the
general population and among teachers. For example, indi-
viduals with higher scores in the temperament dimension
of persistence could be facilitated in the task of managing
distractions, which is salient during the initial stages of the
meditation practice (Brefczynski-Lewis et al., 2007; Tang
et al., 2015). In addition, individuals with lower scores in the
character trait of self-directedness could benefit more from
mindfulness training, as it was observed in a previous study
(Matiz et al., 2018). Finally, individuals with higher scores
in the character trait of self-transcendence could find easier
to develop meta-awareness of self (Vago & Silbersweig,
2012), which is an ability usually developed during mindful-
ness training to effectively observe and regulate self-related
processes (Grabovac et al., 2011; Isbel & Summers, 2017).

In sum, the current study investigated the impact of an
MBI on the psychological and professional well-being of
school teachers and also aimed at determining whether spe-
cific temperament and character traits influenced this pro-
cess. Teachers’ psychological and professional well-being
was assessed in terms of emotional distress and sense of
efficacy in teaching; for the temperament and character
components of personality, the Temperament and Character
Inventory was used; participants’ self-awareness, which was
arguably trained during the MBI, was assessed in terms of
interoceptive awareness. Building upon previous research,
we expected an improvement in the psychological and pro-
fessional well-being of teachers. Given the lack of studies
on the moderating effects of personality on MBI outcomes
using the Temperament and Character Inventory, no specific
hypothesis was formulated for these effects.

Method
Participants

Two hundred fifty-seven Italian teachers (237 females and
20 males; age: 48.9 +9.1 years), working in preschool,
primary or secondary schools, participated to the project
aimed at improving well-being in schools or were available
to serve as control participants to the current study. Among
these teachers, those who agreed to participate in the study
and completed the two assessment sessions were 186 (172
women and 14 men). Study participants’ demographics are
presented in Table 1.

Procedure

This study was carried out in the Friuli-Venezia Giulia
(FVG) Italian region, within a project aimed at improving
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Table 1 Baseline characteristics of study participants

Total MBI group CTR group p MBI vs. CTR
Size, n 186 139 47
Age, mean +SD 48.68 +£9.45 48.27 +£8.83 4991 +11.10 0.36
Gender, n (%) F: 172 (92.5%) F: 134 (96.4%) F: 38 (80.9%) < 0.01 **
M: 14 (7.5%) M: 5 (3.6%) M: 9 (19.1%)
Educational level, n (%) High school: 55 (29.6%) High school: 47 (33.8%) High school: 8 (17.0%) 0.11
Bachelor’s degree: 16 (8.6%) Bachelor’s degree: 13 (9.3%) Bachelor’s degree: 3 (6.4%)
Master’s degree: 80 (43.0%) Master’s degree: 54 (38.8%)  Master’s degree: 26 (55.3%)
Doctorate degree: 35 (18.8%) Doctorate degree: 25 (18.0%) Doctorate degree: 10 (21.3%)
Experience in meditation, n (%) null/occasional: 87 (46.8%)  null/occasional: 122 (87.8%) null/occasional: 42 (89.4%) 0.98
continuous: 22 (11.8%) continuous: 17 (12.2%) continuous: 5 (10.6%)
TCI z-scores, mean +SD
Novelty Seeking 0.15+£1.03 0.13 £1.02 0.21 +1.07 0.66
Harm Avoidance 0.31 +£0.94 0.35 £0.89 0.18 +1.06 0.31
Reward Dependence 0.30 +£0.92 0.35 +0.88 0.14 +1.01 0.22
Persistence 0.13 +1.00 0.12 +0.98 0.15 +1.09 0.88
Self-Directedness 0.06 +1.01 0.09 +0.95 0.00 +1.18 0.63
Cooperativeness 0.50 +0.81 0.53 +0.75 0.42 +0.96 0.49
Self-Transcendence 0.53 +1.00 0.55 +0.99 0.46 +1.04 0.59

CTR, Control; F, Female; M, Male; MBI, Mindfulness-Based Intervention; 7CI, Temperament and Character Inventory, ** p < 0.01

well-being in schools (in teachers and students) by utilizing
MBISs. Six runs of an 8-week MBI were delivered online (via
internet-based group meetings) to 190 Italian teachers. Three
MBI runs were held during the 2020/21 school year (from
March to May, 2021), and three during the 2021/22 school
year (from October to November, 2021; see Online Resource
1). In this period, the situation related to the COVID- 19
pandemic was stable in this part of Italy: schools had reo-
pened in September 2020, and since then, they have started
to operate regularly again. Procedures in schools for contain-
ing the pandemic included face masks, social distancing,
temporary transition from face-to-face to online lessons in
classes with a certain number of COVID- 19 cases, and, for
teachers, a certification of vaccination for or recovery from
COVID- 19.

Participant teachers were recruited through official com-
munications sent to all schools of the FVG region. They
were included in the project based on their willingness to
participate and on the availability of places in the MBI
courses (40 participants were enrolled at maximum in each
course); they were excluded if they had previously partici-
pated in the same 8-week MBI course delivered during the
project. Teachers participating in the MBI courses and will-
ing to take part in the study (MBI group) were assessed with
online self-report questionnaires, within about two weeks
before and after their course.

Moreover, the study included a convenience sample of 67
control teachers (CTR group) from five schools where one of
the authors (SP) had previous collaborations. These schools
were a subgroup of the initial pool of schools involved in
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the project, where MBI participants were recruited. As done
with participants in the MBI group, control teachers were
recruited through official communications to their schools.
They were included in the study based on their willingness
to participate and if they did not participate in previous edi-
tions of the 8-week MBI trainings delivered during the pro-
ject. Thus, teachers of the CTR group did not receive the
MBI during the study, but were offered to participate after
the study. They were asked to complete the same online self-
report questionnaires filled by teachers of the MBI group,
over two separate days from March to June 2023, in two ses-
sions that were temporally matched with those of the MBI
group.

Informed consent was obtained from all individual par-
ticipants included in the study prior to study beginning. The
study was approved by the Institutional Review Board of
the Department of Languages and Literatures, Communica-
tion, Education and Society of the University of Udine; all
procedures performed in the study were in accordance with
the ethical standards of the 1964 Helsinki declaration and
its later amendments.

Mindfulness-Based Intervention

The Mindfulness-Oriented Meditation training course
(MOM) is an 8-week MBI in which participants attend a
2-h group session once per week (Fabbro & Crescentini,
2016; Fabbro & Muratori, 2012). In its structure it is simi-
lar to the most common mindfulness meditation program,
the Mindfulness-Based Stress Reduction program (MBSR;



Mindfulness

Kabat-Zinn, 1990). In each group-session of the MOM
course, participants are first taught some theoretical aspects
related to mindfulness, then they practice 30 min of medita-
tion, and finally they have a group discussion on medita-
tion practice. The main theoretical topics proposed during
the first part of the meeting are the historical-philosophical
roots of mindfulness, attention and awareness, recognizing
of mind-wandering, equanimity, cognitive defusion, being in
the here and now, deautomatization, and letting-go. During
MOM meditation, participants are invited to remain seated
keeping their eyes closed. The 30-min MOM meditation
includes 10 min of mindfulness of breath, 10 min of body
scan meditation, and 10 min of open monitoring of the con-
tents of the mind (such as thoughts, mental images and emo-
tions). During the MOM training, participants are asked to
meditate daily at home for 30 min (an audio recording with
a 30-min guided meditation) and to record each session on
a diary. Participants are also provided with an article, that
summarizes the psychological and historical background
of the MOM training, the practices and the topics covered
during the training, as well as the scientific research on this
training program (Fabbro & Crescentini, 2016). The effects
of the MOM training have indeed been repeatedly studied in
the last decade within school settings (Fabbro et al., 2020;
Matiz et al., 2020), in the general population (Campanella
et al., 2014; Crescentini et al., 2014; Crescentini et al., 2016;
Tomasino et al., 2016a, Tomasino et al., 2016b, Matiz et al.,
2018; Matiz et al., 2021), and in clinical contexts (Crescen-
tini et al., 2015, 2018).

In the present study, the MOM course was delivered
online using a videoconferencing platform (Zoom) with
synchronous group sessions (Feruglio et al., 2023), during
which participants were asked to remain connected from the
beginning to the end of the online group meetings and to
keep their cameras on to be visible to the other participants.
No other modifications to the original MOM training were
implemented in the current study. The MOM courses were
led by one of the authors (AM), a professional socio-health
educator, and a psychologist, both of whom with more than
five years of experience in practicing and teaching mindful-
ness meditation.

Measures

Socio-demographic information about age, gender, educa-
tional level and experience in mindfulness meditation was
obtained from all participants during the first assessment.
Emotional Distress

Emotional distress was assessed with the Hospital Anxi-

ety and Depression Scale (HADS; Zigmond & Snaith,
1983) in its Italian version (Costantini et al., 1999). This

instrument is composed of 7 items for assessing anxiety
(item example: “Worrying thoughts go through my mind”)
and 7 items for depression (item example: “I look forward
with enjoyment to things”, reversed item). It uses a 4-level
Likert response scale (from O to 3, with different levels for
each item). In HADS, higher scores denote higher levels of
anxiety or depression (for both scales, scores of less than 8
indicate non-cases, between 8 and 10 a mild level of anxiety/
depression, between 11 and 14 a moderate level, between
15 and 21 a severe level; Stern, 2014). Several studies have
confirmed the two-factor structure of HADS (Lloyd et al.,
2023), showed its high test—retest reliability (» > 0.80), and
estimated its validity as adequate in comparison to other
commonly used depression and anxiety tests (Beekman &
Verhagen, 2018). In the original study sample, the HADS
showed an acceptable internal-consistency reliability, with
McDonald’s omegas of 0.83 and 0.71 for Anxiety and
Depression, respectively (see in Lloyd et al., 2023). In the
present study, McDonald’s omegas (averaged over Time TO
and T1) for HADS Anxiety and Depression were 0.82 and
0.70, respectively.

Interoceptive Awareness

Interoceptive awareness was assessed with the Multidi-
mensional Assessment of Interoceptive Awareness (MAIA;
Mehling et al., 2012) questionnaire, in its Italian version
(Cali et al., 2015). This self-report tool was developed to
provide a comprehensive measure of interoceptive aware-
ness that encompasses multiple dimensions: Noticing (the
ability to notice and be aware of bodily sensations), Not-
Distracting (the ability to avoid being distracted by external
stimuli while attending to bodily sensations), Not-Worrying
(the ability to not worry or become anxious when experienc-
ing bodily sensations), Attention Regulation (the ability to
regulate attention towards or away from bodily sensations),
Emotional Awareness (the ability to be aware of and under-
stand emotions associated with bodily sensations), Self-
Regulation (the ability to regulate physiological responses
associated with bodily sensations), Body Listening (the abil-
ity to listen to bodily sensations as a source of information
about oneself), and Trusting (the ability to trust and have
confidence in one's bodily sensations). The questionnaire
consists of 32 items, which are divided into eight subscales,
one for each of the aforementioned dimensions. It uses a
6-level Likert response scale (ranging from 0= neverto 5=
always). In the original study, in terms of convergent and
discriminant validity the MAIA subscales showed positive
correlations with measures of mindful attention and body
awareness, while the MAIA subscale of Not Worrying, Self-
Regulation, and Trusting were negatively correlated with a
general measure of trait anxiety (Mehling et al., 2012). All
MALIA subscales except Not-Distracting and Not-Worrying
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were found with confirmatory factor analysis to measure a
common general factor of self-reported interoception (Fer-
entzi et al., 2021). In the original study, the MAIA showed
acceptable internal-consistency reliability, with Cronbach’s
alpha ranging from 0.66 to 0.83 (Mehling et al., 2012). In the
present study, McDonald’s omegas of internal-consistency
reliability (averaged over Time TO and T1) for these sub-
scales were 0.71, 0.47, 0.72, 0.84, 0.84, 0.83, 0.87, and 0.92,
respectively. These values were satisfactory for all subscales
except Not-Distracting.

Teachers’ Sense of Efficacy

Teachers’ sense of efficacy was assessed with the Teach-
ers’ Sense of Efficacy Scale (TSES; Tschannen-Moran &
Woolfolk Hoy, 2001) in its 24-item Italian version (Biasi
et al., 2014). This self-report tool employs a 9-level rating
scale (ranging from 1= nothing to 9 = a lot) and provides
scores for three subscales: Efficacy for Student Engagement
(8 items; example item: “How much can you do to help your
students value learning?”), Efficacy for Instructional Strate-
gies (8 items; example item: “To what extent can you pro-
vide an alternative explanation or example when students
are confused?”), and Efficacy for Classroom Management (8
items; example item: “How much can you do to control dis-
ruptive behavior in the classroom?”). In the original study,
the TSES showed acceptable internal-consistency reliability,
with Cronbach’s alpha of 0.82, 0.81, and 0.72 (Tschannen-
Moran & Woolfolk Hoy, 2001). In the Italian validation
study, the three-factor structure of the TSES was confirmed
and the internal-consistency reliability of the three subscales
was found to be excellent (Biasi et al., 2014). In the present
study, McDonald’s omegas of internal-consistency reliabil-
ity (averaged over Time TO and T1) for the three subscales
were 0.92, 0.93, and 0.94, respectively.

Temperament and Character

Temperament and character were assessed with the Tem-
perament and Character Inventory (TCI; Cloninger, 1994b)
in its 125-item Italian version (Delvecchio et al., 2016). This
instrument is based on Cloninger's personality model (Clo-
ninger, 1994b), and uses true/false items for scoring four
temperament scales and three character scales. The tem-
perament scales are (Garcia et al., 2017, pp.2-3): Novelty
Seeking (20 items, “the tendency of frequent activation or
initiation of behaviors in response to novel stimuli, potential
rewards, and punishments expressed as frequent explora-
tion of new unfamiliar places or situations, quick loss of
temper, impulsive decision making, and active avoidance
of monotony”), Harm Avoidance (20 items, “the tendency
to avoid or cease behaviors due to intense response to aver-
sive stimuli expressed as fear of uncertainty, shyness of
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strangers, quick fatigability, and pessimistic worry of future
problems”), Reward Dependence (15 items, “the tendency
to respond intensively to reward expressed as sentimental-
ity, social attachment, and dependence of approval of oth-
ers”), and Persistence (5 items, “the tendency to persevere
despite fatigue or frustration, overachieving, and perfection-
ism”). The character scales are (Garcia et al., 2017, pp. 2-3):
Self-Directedness (25 items, referring to “self-determina-
tion, being able to control, regulate, and adapt behavior in
accordance to own goals and values, to be self-sufficient,
self-acceptant, responsible, reliable, and effective”), Cooper-
ativeness (25 items, accounting for “individual differences in
acceptance of and identification with other people, tolerance,
helpfulness, and empathy”), and self-transcendence (15
items, referring to “individual differences in self-forgetful-
ness, patience, spirituality, and identification with something
bigger than the self that gives meaning to one’s existence”).
In the Italian validation study, the TCI showed acceptable
internal-consistency reliability for all the dimensions of the
TCI, with Cronbach’s alpha ranging from 0.71 to 0.92, while
confirmatory factor analysis provided only partial confirma-
tion of the factor structure (Delvecchio et al., 2016). In the
present study, McDonald’s omegas (averaged over Time TO
and T1) for the seven TCI scales were 0.70, 0.82, 0.45, 0.65,
0.85, 0.79, and 0.80, respectively. These values were satis-
factory for all scales except Reward Dependence.

Data Analyses

Descriptive statistics were obtained for participants’ raw
scores in the HADS, MAIA and TSES questionnaires
(Table 2). For the TCI questionnaire, the individual raw
scores were converted to z-scores on the basis of the average
scores of an independent Italian normative sample of 1391
healthy individuals that can be considered representative
of the Italian population (see Table 1 in Delvecchio et al.,
2016). Each TCI raw score (x) was converted to a z-score
by subtracting the normative age- and gender-matched aver-
age score (u) of the corresponding TCI scale and dividing
the obtained difference by the normative age- and gender-
matched standard deviation (o) of the same TCI scale (z=(x
— u)/o). This conversion was conducted to improve the inter-
pretability of the baseline profiles of study participants and
the results of the moderation analysis, as well as to facilitate
the application of these results to similar samples of MBI
participants. Baseline TCI z-scores are reported in Table 1
and TCI raw scores in Online Resource 2.

The impact of the MBI training on the psychological and
professional well-being of teachers was assessed using a
series of two-way mixed analyses of variance (ANOVAs)
computed on the HADS, MAIA and TSES scores. In these
ANOVAs, the “Group” variable (with levels: MBI, CTR)
was used as a between-subject factor, and the “Time”
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Table 2 Scores obtained from self-report questionnaires for experimental (MBI) and control (CTR) groups and assessment time point (TO and

T1) with corresponding ANOVAs effects

Subscale M (SD) in the MBI group M (SD) in the CTR group Group effect Time effect Group:Time effect
(n=139) (n=47)
at Time =T0 at Time =T1 atTime=TO0 atTime=T1 F p F p F p
Anxiety 8.60(3.77) 7.44(3.26) 8.15(4.28) 8.34(4.62) 0.16 0.69 445 0.04 * 8.64 <0.01 **
Depression 4.23(2.69) 376(292) 4.793.62) 4.62(3.70) 2.39 0.12 2.70 0.10 0.60 0.44
Noticing 3.52(0.66) 3.84(0.64) 3.76(0.64) 3.64(0.67) 0.04 0.83 3.67 0.06 18.60 < 0.01 ***
Not Distracting 1.84 (0.65)  2.03(0.60) 1.90(0.61) 1.91(0.68) 0.17 0.68 3.25 0.07 2.82 0.09
Not Worrying 2.25(0.75) 2.51(0.76) 2.32(0.96) 2.35(0.84) 0.17 0.68 5.66 0.02 * 3.73 0.06
Attention Regulation 2.57 (0.68) 3.33(0.64) 296 (0.75) 2.99(0.81) 0.04 0.85 5932 <0.01*** 4986 <0.01 ***
Emotional Awareness 3.70 (0.77)  390(0.62) 3.75(0.73)  3.60 (0.70) 1.40 0.24 0.15 0.70 9.84 < 0.01 **
Self-Regulation 2.82(0.79) 3.58(0.68) 2.80(0.94) 2.87(0.84) 940 <0.01** 5131 <0.01 *** 3562 <0.01 ***
Body Listening 2.57(0.89) 3.25(0.77) 2.84(0.82) 2.88(0.87) 0.19 0.67 31.70 <0.01*#* 2471 <0.01 *#*
Trusting 3.06(0.92) 3.57(0.89) 3.47(0.96) 3.50(0.92) 1.34 0.25 19.75 < 0.01 ##* 1575 <0.01 ##*
Student Engagement 7.20 (1.04) 7.47(1.00) 7.31(0.79) 7.30(0.76)  0.07 0.79 448 0.04 * 4.84 0.03 *
Instructional Strategies 7.19 (1.14)  7.62 (1.00)  7.39(0.89)  7.49(0.80) 0.03 0.86 18.11 <0.01 *** 6.68 0.01 *
Classroom Management 6.91 (1.26)  7.25(1.15) 6.91(0.94) 7.01(0.99) 0.47 0.50 9.93 <0.01 ** 3.27 0.07

CTR, Control; HADS, Hospital Anxiety and Depression Scale; M, Mean; MAIA, Multidimensional Assessment of Interoceptive Awareness; MBI,

Mindfulness-Based Intervention, SD, Standard Deviation; TSES, Teachers’ Sense of Efficacy Scale, * p < 0.05, ** p < 0.01, *** p < 0.001

variable (with levels: TO, T1) was used as a within-subject
factor. Effect sizes for these ANOVAs were computed in
terms of generalized eta squared (ges): benchmarks for
small (ges= 0.01), medium (ges= 0.06), and large (ges=
0.14) effects should be used with caution, in favor of direct
comparison of the effect size to others found in the litera-
ture (Lakens, 2013). Moreover, between-group effect sizes
were calculated in terms of Cohen’s d by comparing change
scores, for which Mean Difference (MD) and 95% Con-
fidence Interval for Mean Difference (95% CI) were also
provided; Cohen’s d were interpreted as small (d =0.20),
medium (d =0.50), and large (d =0.80) effects sizes (Lak-
ens, 2013). A robust two-way mixed ANOVA on trimmed
means was employed to confirm higher-order effects
(i.e., interactions) obtained in these analyses, when Shap-
iro—Wilk’s test of normality showed that test scores were
not normally distributed in any of the groups.

To examine whether baseline temperament and character
TCI dimensions would moderate the relationship between
experimental group (MBI vs. CTR) and psychological/
professional well-being of teachers at study completion (at
Time =T1), hierarchical multiple regressions were con-
ducted. These analyses were carried out separately for the
HADS, MAIA and TSES subscales where significant Group
x Time interactions were found in the ANOVAs. In Step
1 of the regressions, the baseline score in the examined
scale, as well as gender (coded as O for females, and 1 for
males), education level, and experience in meditation were
entered. The two latter categorical variables were dichoto-
mized as follows to simplify the presentation of the results:

for education level, 0= high school/bachelor’s degree and
1 = master’s/doctorate degree; for experience in meditation,
0= null/occasional practice, 1 = continuous practice (regu-
lar practice for at least two months). The interaction effects
in the nine regression models remain unchanged when these
variables were not dichotomized, except for the effect on
TSES Efficacy for Student Engagement, which became non-
significant (p = 0.06). In Step 2, scores in the seven TCI
dimensions and experimental group were added. In Step 3,
all TCI dimensions by experimental group interactions were
added. Follow-up analyses of all significant interactions in
these regressions were performed with Johnson-Neyman
analysis (Hayes & Montoya, 2017).

All p-values were considered significant when p < 0.05.
In post-hoc analysis for interaction effects found in the
ANOVAs, the p-values were corrected for multiple com-
parisons using the Bonferroni procedure.

Results
Baseline Characteristics of Study Participants

Regarding emotional distress at baseline (Time =TO0), this
was the distribution of HADS scores and levels among study
participants: for HADS Anxiety (M = 8.49, SD = 3.90), there
were 81 non cases, 50 teachers with mild levels, 41 teach-
ers with moderate levels and 14 teachers with severe levels;
for HADS Depression (M = 4.37, SD = 2.95), there were
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157 non cases, 24 teachers with mild levels, 5 teachers with
moderate levels, and nobody with severe levels.

The group of teachers who received the MBI and par-
ticipated to the study (MBI group) was composed of 139
teachers; the control (CTR) group was instead composed
of 47 teachers who completed the study (Table 1). At base-
line, the two groups were not different in terms of age (=
—0.93, p= 0.36), educational level (42(3) =6.13, p=0.11)
and experience in meditation (y?(1) <0.01, p= 0.98), but
were different in terms of gender (y*(1) =10.07, p< 0.01),
as in the MBI group there was a lower percentage of men
than in the CTR group.

Finally, regarding the personality profiles of the study
participants, they were close to the Italian normative sample
(Delvecchio et al., 2016). For both groups, the mean scores
of study participants on all temperament and character scales
remained well within 1 standard deviation of the average
scores of the reference population (z < 0.55). At baseline,
the two study groups were similar in all TCI scales (for all,
ltl< 1.24, p> 0.22; see Table 1).

Intervention-Associated Changes
Changes in Emotional Distress

As shown in Table 2, the ANOVA on HADS Anxiety scores
highlighted a main effect of Time (F(1,183) =4.45, p=0.04,
ges < 0.01) and a Group x Time interaction effect (F(1, 183)
=8.64, p< 0.01, ges < 0.01): scores did not change over time
in the CTR group (p= 0.63) and decreased significantly over
time in the MBI group (p < 0.01); between-group effect size
for change score was medium (d= —0.50, MD= —1.36,95%
CI [— 2.26 —0.45]). The ANOVA on HADS Depression
score did not reveal any effect. The higher order effect on
HADS Anxiety scores was confirmed in the robust ANOVA.

Changes in Interoceptive Awareness

As reported in Table 2, the ANOVA on MAIA Noticing
scores highlighted a Group x Time interaction effect (F(1,
183) =18.60, p < 0.01, ges= 0.02): scores did not change
over time in the CTR group (p=0.11) and increased signifi-
cantly over time in the MBI group (p < 0.01); between-group
effect size for change score was medium-to-large (d=0.73,
MD=0.44,95% CI [0.24 0.64]). The same interaction effect
and the same pattern of results were observed in the MAIA
subscales of Attention Regulation (F(1, 183) =49.86, p<
0.01, ges= 0.05), Emotional Awareness (F(1, 183) =9.84,
p < 0.01, ges= 0.01), Self-Regulation (F(1, 183) =35.62,
p<0.01, ges=0.04), Body Listening (F(1, 183) =24.71,p<
0.01, ges=0.03) and Trusting (F(1, 183) =15.75, p< 0.01,
ges= 0.01): scores did not change over time in the CTR
group (p> 0.05) and increased significantly over time in the
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MBI group (p < 0.01). Between-group effect sizes for change
scores in these subscales were from medium to large (for
Attention Regulation: d= 1.19, MD = 0.73, 95% CI [0.52
0.93]; for Emotional Awareness: d= 0.53, MD = 0.36, 95%
CI[0.13 0.58]; for Self-Regulation: d= 1.00, MD = 0.69,
95% CI [0.46 0.92]; for Body Listening: d= 0.84, MD =
0.63,95% CI[0.38 0.89]; for Trusting: d= 0.67, MD= 0.48,
95% CI [0.24 0.72]). All these interaction effects, except
for the Trusting subscale, were confirmed in the robust
ANOVA. Lower-order effect of Time and/or Group were
also observed in these subscales: main effects of Time (for
all, TO <T1) in the subscales of Not-Worrying (F(1, 183)
=5.66, p= 0.02, ges= 0.01), Attention Regulation (F(1,
183) =59.32, p< 0.01, ges= 0.06), Self-Regulation (F(1,
183) =51.31, p< 0.01, ges= 0.05), Body Listening (F(1,
183) =31.70, p< 0.01, ges= 0.06) and Trusting (F(1, 183)
=19.75, p< 0.01, ges= 0.02); a main effect of Group in the
Self-Regulation subscale (MBI > CTR; F(1, 183) =9.40,
p < 0.01, ges=0.04). In the subscale of Not-Distracting, no
significant effects were observed.

Changes in Teachers’ Sense of Efficacy

As shown in Table 2, the ANOVAs on the TSES Efficacy for
Student Engagement and Efficacy for Instructional Strategies
subscales both highlighted a main effect of Time (TO <T1;
F(1, 183) =4.48, p= 0.04, ges < 0.01 for Student Engage-
ment; F(1, 183) =18.11, p< 0.01, ges= 0.01 for Instruc-
tional Strategies) and a Group x Time interaction effect (F(1,
183) =4.84, p=0.03, ges < 0.01 for Student Engagement;
F(1, 183) =6.68, p=0.01, ges= 0.01 for Instructional Strat-
egies): scores did not change over time in the CTR group
(p> 0.17) and increased significantly over time in the MBI
group (p < 0.01); between-group effect sizes for change
scores in these subscales were small-to-medium (for Student
Engagement: d= 0.37, MD= 0.28, 95% CI [0.03 0.52]; for
Instructional Strategies: d= 0.43, MD = 0.33, 95% CI [0.08
0.58]). In the TSES Efficacy for Classroom Management
subscale, a main effect of Time (TO <T1; F(1, 183) =9.93,
p< 0.01, ges= 0.01) was observed. All the higher-order
effects were confirmed in the robust ANOVA.

Moderating Effects of Temperament and Character
Dimensions

The moderation analysis was conducted on the scores
observed at study completion (T1) in the subscales of
HADS Anxiety, MAIA Noticing, MAIA Attention Regula-
tion, MAIA Emotional Awareness, MAIA Self-Regulation,
MAIA Body Listening, MAIA Trusting, TSES Efficacy for
Student Engagement and TSES Efficacy for Instructional
Strategies. After controlling for gender, age, education level,
experience in meditation, baseline score in the examined
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scale, as well as for main effects of group membership and
baseline TCI dimensions, a moderating effect of baseline
TCI dimensions on the relationship between experimental
group (MBI vs. CTR) and psychological/professional well-
being of teachers at study completion was found in three
scales: HADS Anxiety, MAIA Attention Regulation, and
TSES Efficacy for Student Engagement. Results of these
three models are summarized in Tables 3, 4, 5, while results
of models without moderation effects can be found in Online
Resource 3, Online Resource 4, Online Resource 5, Online
Resource 6, Online Resource 7, Online Resource 8.

The first model where moderation effects were observed
was that on HADS Anxiety (Table 3). Here, a significant
interaction was observed between Group and baseline TCI
Reward Dependence (RD) scores (b= —1.01, p=0.04): as
shown in Fig. 1 (left pane), a between-group difference in
HADS Anxiety scores at study completion (MBI < CTR)
was significant (p < 0.05) only for higher baseline TCI
RD scores (specifically, only for TCI RD z-score > 0.19;

obtained with the Johnson-Neyman procedure). In the same
model, a significant interaction was also observed between
Group and baseline TCI Self-Directedness (SD) scores (b=
1.08, p=0.03): as shown in Fig. 1 (right pane), a between-
group difference in HADS Anxiety scores at study comple-
tion (MBI < CTR) was significant only for lower-to-middle
baseline TCI SD scores (for TCI SD z-score <0.16). The
second model where a moderation effect was observed
was that on MAIA Attention Regulation (Table 4). Here,
a significant interaction was observed between Group and
baseline TCI Persistence (P) scores (b= 0.20, p= 0.03):
as shown in Fig. 2 (left pane), a between-group difference
in MAIA Attention Regulation scores at study completion
(MBI > CTR) was significant only for middle-to-higher
baseline TCI P scores (for TCI P z-score > — 1.05). The
third model where a moderation effect was observed was that
on TSES Efficacy for Student Engagement (Table 5). Here,
a significant interaction was observed between Group and
baseline TCI Self-Transcendence (ST) scores (b= —0.25,

Table 3 Regression model
for Hospital Anxiety and
Depression Scale (HADS)

Multiple regression model for HADS Anxiety scores at study
completion (Time =T1)

Anxiety scores at study b (SE) p D

completion
Gender 0.29 (0.71) 0.02 0.69
Age 0.02 (0.02) 0.04 0.43
Education level 0.18 (0.40) 0.02 0.66
Experience in meditation 0.34 (0.59) 0.03 0.57
Baseline HADS Anxiety 0.70 (0.05) 0.74 < 0.01 ***
Step 1 R?=0.54, p< 0.01 ##*
Group —0.99 (0.44) -0.12 0.03 *
Baseline TCI NS —0.50 (0.20) -0.14 0.01 *
Baseline TCI HA —0.18 (0.27) - 0.05 0.50
Baseline TCI RD —0.04 (0.20) - 0.01 0.84
Baseline TCI P 0.13 (0.19) 0.04 0.48
Baseline TCI SD —0.75 (0.24) -0.21 < 0.01 **
Baseline TCI C —0.47 (0.25) -0.10 0.064
Baseline TCI ST 0.46 (0.20) 0.13 0.02 *
Step 2 R?=0.60, AR?=0.07, p< 0.01 ##*
Baseline TCI NS: Group —-0.17 (0.42) - 0.04 0.68
Baseline TCI HA: Group 0.46 (0.56) 0.10 0.42
Baseline TCI RD: Group —1.01 (0.48) -0.22 0.04 *
Baseline TCI P: Group —0.68 (0.43) -0.16 0.12
Baseline TCI SD: Group 1.08 (0.49) 0.24 0.03 *
Baseline TCI C: Group 0.67 (0.54) 0.13 0.22
Baseline TCI ST: Group 0.70 (0.44) 0.17 0.12

Step 3

R’=0.64, AR>=0.04, p< 0.01 ***

C, Cooperativeness; CTR, Control; HA, Harm Avoidance; MBI, Mindfulness-Based Intervention; P, Persis-
tence; NS, Novelty Seeking; RD, Reward Dependence; SD, Self-Directedness; ST, Self-Transcendence; SE,
Standard Error; TCI, Temperament and Character Inventory, * p < 0.05, ** p < 0.01, *** p < 0.001

Categorical sociodemographic variables were coded as follows. Gender: 0= female and 1= male; Educa-
tion level: 0= high school/bachelor’s degree and 1= master’s/doctorate degree; Experience in meditation:
0= null/occasional practice, 1 = continuous practice; Group: 0= CTR and 1= MBI
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Table 4 Regression model for
Multidimensional Assessment
of Interoceptive Awareness

Multiple regression model for MAIA Attention Regulation
scores at study completion (Time =T1)

(MAIA) Attention Regulation b (SE) p p

scores at study completion
Gender —0.53(0.17) -0.20 <0.01 **
Age —0.01 (0.00) —-0.09 0.16
Education level 0.01 (0.09) 0.01 0.89
Experience in meditation —0.13 (0.14) —0.06 0.34
Baseline MAIA Attention Regulation 0.56 (0.06) 0.57 < 0.01 *#**
Step 1 R?=0.33, p< 0.01 ##*
Group 0.54 (0.10) 0.33 < 0.01 #*%*
Baseline TCI NS —0.07 (0.05) —-0.11 0.11
Baseline TCI HA —0.04 (0.06) —0.06 0.46
Baseline TCI RD —0.01 (0.04) —0.01 0.86
Baseline TCI P 0.07 (0.04) 0.11 0.07
Baseline TCI SD 0.00 (0.05) 0.01 0.92
Baseline TCI C 0.11 (0.05) 0.13 0.04 *
Baseline TCI ST 0.04 (0.05) 0.05 0.41
Step 2 R?’=0.48, AR?=0.14, p< 0.01 ***
Baseline TCI NS: Group —0.10 (0.09) -0.12 0.31
Baseline TCI HA: Group —0.12 (0.13) —-0.13 0.35
Baseline TCI RD: Group 0.04 (0.11) 0.05 0.71
Baseline TCI P: Group 0.20 (0.09) 0.24 0.03 *
Baseline TCI SD: Group —0.19 (0.11) —-0.23 0.08
Baseline TCI C: Group —0.02 (0.12) —-0.02 0.86
Baseline TCI ST: Group 0.05 (0.10) 0.06 0.65

Step 3

R’=0.51, AR?>=0.03, p< 0.01 ***

Abbreviations: symbols and coding of categorical variables as in Table 3

p < 0.05): as shown in Fig. 2 (right panel), a between-group
difference in TSES Efficacy for Student Engagement scores
at study completion (MBI > CTR) was significant only for
lower baseline TCI ST scores (for TCI ST z-score <0.30).
The same pattern of results was found for TSES Efficacy
for Instructional Strategies, where, however, the interaction
between Group and baseline TCI Self-Transcendence scores
was non-significant (b= —0.22, p= 0.06).

Discussion

The present study showed the positive effects of 8-week
an MBI on emotional distress, interoceptive awareness and
professional sense of efficacy in a sample of Italian teach-
ers, and also showed which pre-training temperament and
character traits moderated the relationship between training
participation and study outcomes.

In comparison to a non-active control group, teach-
ers participating in the MBI improved in all the three
aspect of psychological and professional well-being that
were measured in the present study (i.e. emotional dis-
tress, interoceptive awareness and professional sense of
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efficacy). As expected for the kind of practices gener-
ally taught during mindfulness trainings, MBI partici-
pants in the present study self-reported improvements in
six of the eight subdomains of interoceptive awareness,
with effect sizes ranging from medium to large. Tradi-
tional and present-day mindfulness practices are indeed
based on the observation of bodily signals and sensations
(Analayo, 2020; Gibson, 2019; Kerr et al., 2013). Moreo-
ver much research has observed the positive impact of
these practices on participants’ self-reports of interocep-
tion (e.g., De Jong et al., 2016; Fissler et al., 2016; Matiz
et al., 2020; D’Antoni et al., 2022; Feruglio et al., 2023),
and on brain measurements of interoceptive functioning
(Farb et al., 2013; Fox et al., 2012). In the present study,
improvements were observed in the following dimensions
of interoceptive awareness: in the attitude of listening to
the body as a source of information (Body Listening), in
the abilities to control focus on bodily sensations (Atten-
tion Regulation), to mindfully notice them (Noticing)
together with the emotions associated with them (Emo-
tional Awareness), and in the abilities to trust bodily sen-
sations (Trusting) and regulate one’s own physiological
responses to them (Self-Regulation).
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Table 5 Regression models
for Teachers’” Sense of Efficacy
Scale (TSES) Efficacy for

Multiple regression model for TSES Efficacy for Student
Engagement scores at study completion (Time =T1)

Student Engagement scores at b (SE) p 4

study completion
Gender —0.44(0.19) -0.12 0.02 *
Age 0.00 (0.01) 0.01 0.84
Education level —0.05(0.11) —-0.02 0.66
Experience in meditation —0.06 (0.16) —-0.02 0.72
Baseline TSES Efficacy for Student 0.66 (0.05) 0.69 < 0.07 ok

Engagement
Step 1
Group
Baseline TCI NS
Baseline TCI HA
Baseline TCI RD
Baseline TCI P
Baseline TCI SD
Baseline TCI C
Baseline TCI ST
Step 2
Baseline TCI NS: Group
Baseline TCI HA: Group
Baseline TCI RD: Group
Baseline TCI P: Group
Baseline TCI SD: Group
Baseline TCI C: Group
Baseline TCI ST: Group
Step 3

R*=0.50, p< 0.01 ***

0.20 (0.12) 0.09 0.10
—0.10 (0.06) —-0.11 0.07
—0.02 (0.07) —-0.02 0.74
— 0.08 (0.06) - 0.08 0.14
—0.04 (0.05) - 0.04 0.46
0.05 (0.06) 0.05 0.47
0.05 (0.07) 0.04 0.49
— 0.06 (0.06) - 0.06 0.32
R>=0.54, AR>=0.04, p< 0.01 **x
0.14 (0.12) 0.13 0.25
—0.01 (0.16) —-0.01 0.93
—0.06 (0.14) - 0.05 0.67
—0.11(0.12) -0.10 0.36
0.02 (0.14) 0.02 0.86
0.13 (0.16) 0.09 0.42
—0.25(0.13) - 024 <0.05 *

R*=0.56, AR>=0.02, p < 0.01 **x

Abbreviations: symbols and coding of categorical variables as in Table 3

Moreover, MBI participants significantly reduced their
self-reported anxiety levels in comparison to the control
group (effect size for between-group change score was
medium). This result is in line with most of the meta-analy-
ses examining the impact of MBIs on both non-clinical and
clinical populations. These studies consistently highlight
significant reductions in anxiety symptoms following MBIs
in both non-teacher (Goyal et al., 2014; Grossman et al.,
2004; Khoury et al., 2015), and teacher samples (Emerson
et al., 2017; Hwang et al., 2017; Klingbeil & Renshaw, 2018;
Zarate et al., 2019). An effect on depression levels in the
intervention group was not observed in our study, but this can
be possibly attributed to the relatively low depression levels
at study commencement.

The decrease of anxiety and increase in interoceptive abili-
ties of teachers in the intervention group was accompanied in
the present study by an improvement in their sense of profes-
sional efficacy. This was observed, in particular, in the sub-
domains of efficacy for student engagement and efficacy for
instructional strategies (with small-to-medium effect sizes).
Following the training, teachers therefore experienced an
increased sense of efficacy in motivating and engaging their

students in the learning process, as well as in adapting their
teaching methods to suit the given circumstances. This result
supports the findings of that part of the literature which found
a significant impact of MBIs on teachers’ self-efficacy (de
Carvalho et al., 2021; Jennings et al., 2013; Kuyken et al.,
2022; Poulin et al., 2008). This seems particularly important
for teachers” mental health, meta-analyses including studies
on clinical as their professional self-efficacy can generally be
regarded as a factor that protects against the negative impacts
of professional stress and burnout (Beltman et al., 2011; Cap-
rara et al., 2006). As teachers’ mental health and wellbeing
seem to be associated with their students’ mental health and
academic achievement (Harding et al., 2019; Madigan & Cur-
ran, 2021; Madigan & Kim, 2021), the impact of MBIs can
therefore be relevant also for students.

Two further observations can be drawn from the overall
findings on the effects of the MBI trainings on teachers’ well-
being. The first observation is about the online (via vide-
oconferencing) delivery of the trainings. This is one of the
first studies examining online MBIs for teachers (Mendelson
et al., 2023). In comparison to the effects of online MBIs
reported in meta-analyses including studies on clinical and
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Fig. 1 Regression slopes for Group variable with 95% confidence
interval from the model of HADS Anxiety as a function of baseline
TCI Reward Dependence (left pane) and baseline TCI Self-Direct-
edness (right pane). CTR =Control, HADS =Hospital Anxiety
and Depression Scale, MBI =Mindfulness-Based Intervention, RD

nonclinical populations (Sommers-Spijkerman et al., 2021;
Witarto et al., 2022), in the present study larger effects of
MBI were found for anxiety and lower effects were found
for depression. For anxiety, Witarto et al. (2022) observed
that larger effects of online MBIs emerged in studies that,
similar to the present one, employed inactive rather than
active control groups and delivered MBIs via videoconfer-
encing rather than using websites or mobile applications.
Moreover, Sommers-Spijkerman et al. (2021) observed that
participants with anxiety symptoms at baseline had larger
effects of online MBIs on such symptoms, and in the present
study mild-to-severe anxiety levels were indeed observed at
baseline in more than half of the sample. By contrast, regard-
ing symptoms of depression, the baseline levels in the cur-
rent sample were much less severe than anxiety symptoms.
Thus, as already discussed, the non-significant MBI effect on
depression observed in the present study could be attributed
to floor effects. Regarding interoceptive awareness, effect
sizes obtained in the present study were comparable to those
observed in other online MBIs, for example delivered for uni-
versity students (Fagioli et al., 2023; Feruglio et al., 2023).
As a second general observation, it is possible to situate
the current study within the broader literature on MBIs and
teacher professional development (Hadar & Ergas, 2022). In
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=Reward Dependence, SD =Self-Directedness, TCI =Temperament
and Character Inventory, * p < 0.05. The vertical dotted line distin-
guishes TCI z-scores for which difference between Group slopes is
significant or non-significant

the growing field of teacher professional development pro-
grams, MBIs are indeed considered important for improving
teaching, as they can promote teachers’ professional disposi-
tions, such as openness to obtain multimodal information (from
bodily signals, emotions, thoughts) in present-moment situa-
tions, observe experiences in a detached and non-reactive way,
improve flexibility in problem solving, and develop emotion
regulation, resilience and empathy (Roeser et al., 2012). The
current study’s results on teachers’ mental health, interoceptive
abilities and professional efficacy therefore support the general
use of MBIs, and of the MOM training program in particular
(see also Fabbro et al., 2020; Matiz et al., 2020), as an effective
tool for teachers’ professional development, in particular for
teacher outcomes (Roeser et al., 2012). This result complements
similar ones reported on the classroom or student outcomes
(e.g., Braun et al., 2019; de Carvalho et al., 2021).

In addition to the effects of the MBI trainings on teach-
ers’ psychological and professional well-being discussed
above, the present study also showed the moderating role
of some pre-training temperament and character dimen-
sions of personality on these effects. After controlling for
gender, age, education level, and experience in meditation,
moderating effects of temperament and character were
observed for anxiety, interoceptive attention regulation
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-2 -1 0 1
TCI P z score at baseline

Fig.2 Regression slopes for Group variable with 95% confidence
interval from the model of MAIA Attention regulation as a function
of baseline TCI Persistence (left panel) and from the model of TSES
Efficacy for Student Engagement as a function of baseline TCI Self-
Transcendence (right panel). CTR =Control, MBI =Mindfulness-
Based Intervention, MAIA =Multidimensional Assessment of Inter-

and efficacy for student engagement scores. In particular, it
emerged that teachers with lower-to-middle baseline scores
in the character trait of self-directedness were more likely
to benefit from MBI in terms of anxiety than teachers with
higher self-directedness. These results are in line with those
of four of the previous five studies that employed the Five
Factor Model for the investigation of the moderating role
of personality on the effects of MBIs, where it was found
that significant MBI improvements were more likely to be
observed for higher neuroticism and lower conscientiousness
(De Vibe et al., 2015; Nyklicek & Irrmischer, 2017; Krick &
Felfe, 2020; Jagielski et al., 2020). Past research has indeed
shown that self-directedness is negatively correlated with
neuroticism and positively correlated with conscientious-
ness (De Fruyt et al., 2000; Ramanaiah et al., 2002). The
result obtained in the present study can also be explained
by observing that lower self-directedness is usually asso-
ciated with higher anxiety levels (Cloninger et al., 2012;
Jiang et al., 2003; Matsudaira & Kitamura, 2006; Tanaka
et al., 1998). Individuals with lower self-directedness could
thus benefit more from mindfulness training, which usually
produces medium-size effects on anxiety (Grossman et al.,
2004; Hofmann et al., 2010; Goyal et al., 2014; Khoury
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oceptive Awareness, P= Persistence, ST =Self-Transcendence, TCI
=Temperament and Character Inventory, TSES =Teachers’ Sense of
Efficacy Scale, * p< 0.05. The vertical dotted line distinguishes TCI
z-scores for which difference between Group slopes is significant or
non-significant

et al., 2015). Regarding the mechanisms of action underly-
ing such effects in relation to personality, it has repeatedly
shown that an 8-week MBI such as the MOM training can
improve character traits measured with the Temperament
and Character Inventory (Campanella et al., 2014; Crescen-
tini et al., 2015; Matiz et al., 2018, 2020), and self-direct-
edness in particular (Crescentini et al., 2018; Matiz et al.,
2020).

In the present study, in the same model regarding anxiety
levels, it also emerged that teachers with higher baseline
scores in the temperament dimension of reward dependence,
i.e. generally more in need of social approval, were more
likely to benefit from MBI in terms of anxiety than teach-
ers with lower baseline scores in reward dependence. This
result must be interpreted with great caution for the low
value of reliability of the reward dependence scale obtained
in the present study. Reward dependence has been linked
to the Five Factor Model personality trait of agreeableness
(De Fruyt et al., 2000; Ramanaiah et al., 2002). Notably,
agreeableness has not been identified as a moderator of the
effects of MBIs in previous research (De Vibe et al., 2015;
Nykli¢ek & Irrmischer, 2017; Krick & Felfe, 2020; Jagielski
et al., 2020; Gan et al., 2023). Moreover, the temperament
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dimension of reward dependence does not apparently have
a univocal relationship with anxiety (Ball et al., 2002; Clo-
ninger, 1986).

From the moderation analysis, it also emerged that teach-
ers with middle-to-higher baseline scores in the tempera-
ment dimension of persistence were more likely than teach-
ers with lower baseline persistence to benefit from MBI in
terms of interoceptive attention regulation, i.e. the ability to
control focus on the bodily sensations. A similar result was
found in another study with the MOM training that involved
primary school children participating in a 24-session train-
ing: students with more persistent and cooperative person-
ality profiles showed a greater preference for the program,
perceived it as more beneficial, and displayed higher levels
of engagement compared to children with opposite personal-
ity characteristics (Matiz et al., 2024). This result seems to
be coherent with the physical (to remain still and maintain a
dignified posture during the meditation practice) and atten-
tional effort that participants usually need to exert during
the initial weeks of an 8-week MBI, such as the training
employed in the present study (Tang et al., 2015). For more
persistent individuals, the initial stage of mindfulness prac-
tice, which demands the employment of effortful attentional
resources, could be therefore comparatively easier than for
individuals who are less persistent; a sustained mindfulness
practice, in turn, can progressively contribute strengthening
the attentional control capabilities of practitioners (Holzel
et al., 2011; Posner et al., 2015).

Finally, it was found that teachers with lower baseline
scores in the character dimension of self-transcendence were
more likely to benefit from the MBI in terms of efficacy
for student engagement than teachers with higher baseline
self-transcendence. This result should be taken with cau-
tion, as it became non-significant when teachers'education
level and meditation experience were not dichotomized.
Past research focused on the role of MBIs in increasing
self-transcendence (Crescentini et al., 2014; Hanley & Gar-
land, 2019; Hanley et al., 2020; Vago & Silbersweig, 2012),
while more recent studies explored the link between base-
line self-transcendence and MBIs outcomes. For example, in
two randomized clinical trials, Hanley and Garland (2022)
reported that self-transcendence (which was measured with
an instrument different from the Temperament and Char-
acter Inventory) predicted better outcomes of anxiety, pain
intensity/unpleasantness and postoperative physical func-
tioning in surgical patients undergoing a single preoperative
15/20-min mindfulness meditation. Moreover, correlational
research with path analysis indicated that self-transcendence
could be one of the mechanisms through which the effects
of self-awareness alleviate negative emotional states such
as stress, depression, and anxiety (Verhaeghen, 2018). It is
worth noting that previous research on the moderating role
of personality on MBI effects did not recognize a role for the

@ Springer

Five Factor Model personality trait of openness to experi-
ence (De Vibe et al., 2015; Nyklicek & Irrmischer, 2017;
Krick & Felfe, 2020; Jagielski et al., 2020; Gan et al., 2023),
which appeared positively related to the self-transcendence
dimension within the Temperament and Character Inven-
tory (De Fruyt et al., 2000, 2006; Ramanaiah et al., 2002).
A possibility emerging from our study (in which average
baseline self-transcendence scores of MBI participants were
0.55 standard deviations higher than those of the normative
population) may be that those teachers initially lacking in the
aptitude to connect themselves with others and their environ-
ment at a transpersonal level, were more likely to self-report
more benefit in feeling effective to engage their students in
school activities at the end of the training.

Importantly, these moderation analyses showed that in
none of the three models (on anxiety, attention regulation
and professional efficacy) an adverse reaction from MBI
was observed (see an example of training adverse effects
in Layous et al., 2022). For all temperament and character
traits that moderated the relationship between experimental
group and psychological/professional well-being, no interval
of scores was found for which the teachers’ well-being was
lower in the MBI than in the control group.

In conclusion, this research showed the positive impact
of an 8-week MBI on the psychological and professional
well-being of teachers. This results supports the use of
these interventions for teachers’ self-efficacy and mental
health. Moreover, this research suggests which pre-train-
ing temperament and character traits should be taken into
particular account—at least for teachers—when proposing
and assessing these interventions (the temperament trait of
reward dependence and the character trait of self-directed-
ness for anxiety, the temperament trait of persistence for
interoceptive attention regulation, and the character trait
of self-transcendence for the sense of efficacy for student
engagement). Providing to teachers information about
likely results in these outcomes based on their tempera-
ment and character profiles could be important both for
participants with personality profiles less conducive of
significant MBI effects, since this information could help
them to make sense of an effect that is absent or not as
strong as they expected, and for participants with more
advantageous personality profiles, since it could further
motivate and support their efforts during the training.

Limitations and Future Directions

The present research shows some strengths and some
limitations. Among the strengths, it can be included the
relatively large sample size of the intervention group and
the solidness of the program in the context where it was
delivered (school). The main limitations are: (1) the study
design, which is quasi-experimental, as participants were
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not randomized to the intervention or the control group,
and includes a non-concurrent control group, as well as
slight differences in the periods of the year dedicated to the
assessment of the different MBI groups; (2) the fact that the
control group was a non-active one; (3) the lack of a fol-
low-up assessment; (4) that participants’ reports of home
practice were not collected; (5) that the data collection was
carried out during different stages of the COVID-19 pan-
demic. The first limitation can be generally associated with
baseline between-group differences, which were indeed
observed in terms of participants’ gender. The higher per-
centage of women in the MBI group may have magnified
the effects of the MBI; however, the influence of gender on
MBI outcomes has not yet been confirmed (Galante et al.,
2023). The presence of a non-active control group (second
limitation) restrict the possibility to clearly attribute the
observed changes to MBI participation. The third limitation
did not allow to explore the long-term effects of the MOM
training, which is a topic of particular interest in the con-
text of MBIs (Solhaug et al., 2019). The fourth limitation
hinders the possibility to correlate the observed effects on
teachers’ well-being with the amount of mindfulness prac-
tice, as previous studies on non-teacher samples did (e.g.,
Campanella et al., 2014; Carmody & Baer, 2008). The fifth
limitation may be associated with differences in working
conditions and, consequently, in teachers’ well-being.
Although these differences are reduced due to the pre-
post nature of the present study, future studies performed
outside pandemic conditions should confirm the present
results. Further studies should also confirm and extend the
results of the current research by employing a randomized
controlled design, an active and concurrent control group,
collecting home meditation practice and including follow-
up assessments. Of particular interest for future research
seems the investigation of how temperament and character
moderate the effects of mindfulness training on well-being
in the long term, a topic which has never been explored in
teachers or in other samples. Unrelated to the limitations
of the present study, it seems important for future research
to consider extending the present results to educators in
different educational contexts, where different levels of
educators’ well-being or professional beliefs can interact
with mindfulness training (Rubie-Davies et al., 2012; Van
Droogenbroeck et al., 2021).
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