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Abstract

College students are particularly vulnerable to psychological distress, including anxiety,
depression, and chronic stress, often triggered by academic pressure, developmental chal-
lenges, and events such as the COVID-19 pandemic. This study examined the effective-
ness and feasibility of a structured mindfulness-based program —Mindfulness Laboratory
(MLAB)—delivered over three academic years to psychology students in Italy through
online, hybrid, and in-person formats. A total of 194 students participated, with 176 com-
pleting pre- and post-intervention assessments. Standardized self-report measures evalu-
ated mindfulness (FFMQ, MAAS), perceived stress (PSS), resilience (RS-14), sleep quality
(PSQI), depressive symptoms (BDI-1I), anxiety (STAI-Y1, STAI-Y2), and self-compassion
(5CS). A non-randomized control group of 51 students who did not undergo the interven-
tion was also included. The results showed significant improvements in mindfulness, per-
ceived stress, anxiety, and depression, with a smaller but significant increase in resilience.
Sleep quality remained stable, while self-compassion levels slightly declined. Surpris-
ingly, no significant differences were found across the three delivery formats, suggesting
comparable effectiveness regardless of modality. These results support the feasibility and
benefits of mindfulness-based interventions for university students. Further controlled
studies with long-term follow-up are needed to confirm upon these findings.

Keywords: mindfulness; MBI, MBSR; students; university; university students; mental
health; psychological well-being; online meditation; distress

1. Introduction

Over the previous 20 years, there has been a significant increase in higher education
enrollment. From about 100 million students in 2000 to over 235 million in 2020, the num-
ber of students enrolled in tertiary education increased by more than 135% worldwide [1].
Between 2000 and 2023, the percentage of adults in Italy between the ages of 25 and 34
who have a tertiary degree increased by 200% [2]. Higher education can be a particularly
stressful life stage, with young adults navigating academic stress and peer relationships,
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virtual socialization, internet addiction, financial stress and uncertainties around future
careers, having to choose a field of study that will lead to a sustainable, good paying,
career [3-5]. Consequently, symptoms of psychological distress such as anxiety, depres-
sion and perceived stress are increasingly common amongst this kind.

As a result, symptoms of mental distress such as anxiety, depression, and perceived
stress are prevalent in this population. These mental health issues impact students” well-
being, academic performance, dropout rates, and quality of life [6,7]. In Italy, psychologi-
cal distress is especially common among university students; a recent cross-sectional
study identified 35.3% of Italian students with symptoms of anxiety, and as many as 72.9%
with depressive symptoms, mostly with mild severity [8]. This issue is of particular con-
cern among medical and health-related students. A longitudinal study conducted in Italy
during the COVID-19 pandemic found that university students experienced moderate to
severe symptoms of depression, anxiety, and obsessive-compulsive tendencies, with sig-
nificant increases during lockdown phases, particularly among female students [9]. These
patterns align with more general research on Generation Z, or those born between the
middle of the 1990s and the beginning of the 2010s, which shows that they experience
more psychological distress than earlier generations. Research shows that Gen Z is espe-
cially susceptible to loneliness, depression, and anxiety, partly due to economic uncer-
tainty, anxiety related to climate change, and excessive digital exposure [10].

In the face of this mental health crisis, universities have been testing a number of
interventions that seek to help prevent and reduce students’ psychological distress and
build their resilience. These include but are not limited to mindfulness-based interven-
tions (MBIs), which have garnered increasing attention as being accessible, low-cost, and
having the support of the evidence base. Drawing on ancient contemplative traditions and
underscored by programmatic approaches like mindfulness-based stress reduction
(MBSR) and mindfulness-based cognitive therapy (MBCT), these interventions promote
non-judgmental awareness of the present moment, emotional regulation, cognitive flexi-
bility, and self-compassion [11,12]. The mechanisms promoted by mindfulness practice
are particularly pertinent within the university environment, where students frequently
encounter prolonged cognitive demands, performance pressures, and emotional fluctua-
tions that test their abilities for adaptive self-regulation. In this context, various studies
indicate the impact of MBIs on university students” psychological outcomes, through the
training and enhancement of mindfulness abilities (both state and trait-like). In fact, a sys-
tematic onset of reviews and meta-analysis have shown that mindfulness training reduces
anxiety, depression, and stress with small to medium effect sizes [13,14]. In addition to
that, it is already known that mindfulness practice enhances self-compassion, emotional
regulation, and psychological well-being [15,16]. Evidence exists that the programs are
effective in improving mental health in higher education settings, despite differences re-
garding design and delivery [17]. A recent study demonstrated that the classic 8-week
mindfulness-based course was both acceptable and effective among university students,
leading to improvements in mental health, well-being, and academic goal orientation,
with mindfulness, resilience, and self-compassion mediating these effects [18]. Disposi-
tional mindfulness, which refers to an individual's natural or habitual tendency to be
aware of and attentive to the present moment in a nonjudgmental way, may also be im-
portant in this context: a recent systematic review highlighted the relevance of disposi-
tional mindfulness in youth populations, reporting consistent associations with neural ac-
tivity patterns involved in emotion regulation and self-referential processing [19].

While these findings are promising, several limitations exist in current literature. Pre-
vious studies investigating mindfulness-based interventions in college students have
small sample sizes, little follow-up and significant heterogeneity regarding methodology
and outcome measures [13]. Moreover, only a few investigations have explored the
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feasibility and scalability of MBIs when delivered over extended periods or across diverse
student populations. As highlighted by Dawson et al. (2020), many randomized controlled
trials in this field present a high risk of bias, revealing the need for further research aimed
at evaluating long-term outcomes and standardizing intervention protocols [11]. In line
with this, Chiodelli et al. (2022) emphasize the frequent absence of physiological indica-
tors and follow-up assessments, despite the encouraging results of mindfulness-based in-
terventions (MBIs) in academic contexts [17]. To better understand the persistence of psy-
chological benefits over time, future studies should adopt long-term follow-up designs—
such as assessments at 3, 6, and 12 months—following the example of previous research
in the field [20-22].

Aims and Hypothesis

The main aim of this study is to evaluate how effective a structured Mindfulness La-
boratory (MLAB) may be, based on the concepts of Mindfulness-Based Stress Reduction
(MBSR) and specifically designed for a university environment. Our research focuses on
assessing variations in important psychological factors such as mindfulness, perceived
stress, resilience, anxiety, depression, sleep quality, and self-compassion, comparing the
period prior to and following involvement in the intervention. The data were collected
across three academic years (2021-2023), encompassing different delivery formats: online,
hybrid, and in-person. Based on previous research and on the mindfulness-based inter-
ventions’ structure, our hypothesis is that participation in the MLAB leads to improve-
ments in mindfulness (as measured by the FFMQ and MAAS), resilience (RS-14), self-
compassion (SCS), and sleep quality (PSQI), as well as reductions in perceived stress
(PSS), anxiety (STAIL-Y), and depressive symptoms (BDI-II). Additionally, we anticipate
that greater increases in mindfulness are associated with higher resilience, better sleep
quality, and enhanced self-compassion. These associations are expected to reflect the role
of mindfulness as a protective psychological factor.

2. Materials and Methods

2.1. Participants and Procedure

The mindfulness laboratory (MLAB) was offered as a mandatory course for second-
year undergraduate psychology students at the University of Pisa. Participation was re-
quired to receive academic credit for the course. Across three academic years (2021-2022,
2022-2023, 2023-2024), a total of 194 students took part in the intervention. The delivery
format varied by academic year: it was held entirely online in 2021-2022, in a hybrid for-
mat in 2022-2023 (31 students in person, 39 online), and entirely in person in 2023-2024.

The MLAB consisted of 32 h of training delivered over two weeks in December or
January, with daily sessions ranging from 2 to 6 h. The structure and content of the inter-
vention remained consistent throughout the years. The course was delivered to second-
year undergraduate students during the first semester and was a mandatory component
of their bachelor’s degree in psychology. At the beginning and end of the course, the par-
ticipants completed a battery of psychological questionnaires via an online form.

The control group consisted of 51 first-year master’s students enrolled in the Clinical
Psychology program at the University of Pisa, assessed in April-May 2022 during a regu-
lar teaching period. These students did not take part in the MLAB intervention but com-
pleted the same battery of psychological questionnaires as the intervention group. Alt-
hough the groups differed in academic cycle and year of study, both were assessed out-
side the exam period and within a shared institutional and educational framework. All
collected data included age, gender, relationship status, work status, prior experience
with meditation, and frequency of mindfulness practice.
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Participation in the evaluation was voluntary and anonymous. Informed consent was
obtained from all participants, and the study protocol was approved by the Committee
on Bioethics of the University of Pisa (Latest Review No. 2/2023 Prot. N. 0011991/2023).

2.2. Intervention Structure

The MLAB introduced students to core mindfulness principles and practices. The
course was consistently conducted by the same instructor across all three academic years,
a licensed psychotherapist and adjunct professor with extensive experience in delivering
mindfulness-based interventions (author S.V.).

The theoretical portion (approximately 40%) included foundational concepts such as
the definition of mindfulness, sensory awareness, reactivity cycles, acute versus chronic
stress, mindful eating, automatic pilot, beginner’s mind, and mind-wandering. Emphasis
was placed on group inquiry and interactive discussion.

The experiential segment (approximately 60%) comprised guided practices including
lying-down and standing yoga, breath meditation, seated meditation, body scan, walking
meditation, and loving-kindness (metta) meditation.

In addition to attending the in-class sessions, the participants were also assigned tra-
ditional home practice exercises adapted from the eight core classes of the Mindfulness-
Based Stress Reduction (MBSR) program. The students were asked to engage in these
practices throughout the course period and to submit brief written reports. The purpose
of collecting these reports was solely to monitor adherence to home practice, without eval-
uation.

2.3. Measures

The participants completed the following validated self-report questionnaires at both
time points (pre- and post-intervention):

e  Five Facet Mindfulness Questionnaire (FFMQ) [23,24]: Assesses five key components
of mindfulness—observing, describing, acting with awareness, non-judging, and
non-reactivity —providing a multidimensional evaluation of dispositional mindful-
ness. It is one of the most widely used instruments to capture the complex structure
of mindfulness and its subdimensions, with both total and facet-level analyses.

e  Mindful Attention Awareness Scale (MAAS) [25,26]: Measures the general tendency
to be attentive to and aware of present-moment experiences in daily life, reflecting
core aspects of mindfulness such as sustained attention and absence of distraction.
The 15-item unidimensional scale focuses particularly on mindlessness or lapses in
attention.

e Perceived Stress Scale (PSS10) [27,28]: Evaluates the degree to which individuals ap-
praise their lives as stressful, unpredictable, uncontrollable, and overloaded over the
past month. This 10-item tool collects subjective stress responses rather than objective
stressors and is sensitive to change over time.

e Resilience Scale 14 (RS-14) [29,30]: A short-form measure of resilience focusing on the
measure of individuals” ability to positively adapt to adversity, maintain purpose,
and persevere through challenges. The scale is characterized by the measuring of
traits such as self-reliance, meaningfulness, and equanimity.

e  State-Trait Anxiety Inventory —Form Y (STAI-Y) [31,32]: Distinguishes between tem-
porary, situational anxiety (State; Y1) and a more general, stable predisposition to
anxiety (Trait; Y2). This widely used 40-item instrument separates momentary emo-
tional responses from enduring anxious tendencies, with robust psychometric sup-
port across clinical and non-clinical populations.

e  Beck Depression Inventory —Second Edition (BDI-II) [33,34]: A 21-item self-report
instrument designed to assess the severity of depressive symptoms consistent with
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DSM-1V criteria for major depression. It includes cognitive, emotional, and somatic
symptoms.

o  Pittsburgh Sleep Quality Index (PSQI) [35,36]: Assesses subjective sleep quality and
disturbances over the past month across seven components, including sleep latency,
duration, disturbances, and daytime dysfunction. The global score differentiates be-
tween “good” and “poor” sleepers and is widely used in both clinical and commu-
nity settings.

e  Self-Compassion Scale (SCS) [37,38]: Measures the tendency to respond with self-
kindness, a sense of common humanity, and mindfulness when facing personal dif-
ficulties or failures. The scale provides insight into how individuals treat themselves
in moments of distress.

2.4. Analysis

All statistical analyses were performed using JASP 0.19.3.0 [39]. Descriptive statistics
were calculated for all outcome variables at pre- and post-intervention. Paired-sample t-
tests were used to assess within-group changes for the MLAB group across key psycho-
logical variables. To investigate between-group effects, a control group of students (N =
51) from the 2022 to the 2023 academic year who had not received mindfulness training
was included. Group comparability at baseline was tested using independent samples ¢-
tests. Although the groups differed in academic level and course year, they were assessed
during comparable teaching periods (i.e., outside the exam session) within the same insti-
tutional setting. Group equivalence was statistically evaluated through independent sam-
ples t-tests comparing baseline characteristics across psychological and demographic var-
iables . No significant differences were found in age, gender distribution, or in any of the
main outcome variables at baseline. For each outcome variable, a 2 (Time: pre, post) x 2
(Group: MLAB vs. control) mixed-design ANOVA was conducted to assess whether the
magnitude of change differed between groups. Significant Time x Group interaction ef-
fects were interpreted as evidence of differential intervention effects. Assumptions of nor-
mality and sphericity were tested and met. Moreover, multiple linear regressions were
conducted to explore potential predictors of change within the MLAB group, with pre-
intervention scores and demographic variables (e.g., gender, age) entered as independent
variables and post-intervention scores as outcomes. Finally, we considered a reduction of
> 5 points on the BDI-II as a minimally clinically important difference (MCID), in line with
distribution-based estimates; anchor-based studies further suggest a 3-6 point MID range,
depending on baseline severity [40,41]. The graphs and figures were generated with the
support of ChatGPT , specifically GPT-40 (“Omni”) (OpenAl, San Francisco, CA, USA).
Based on statistical results processed with JASP (version 0.19.3.0), the authors requested
support from ChatGPT to generate LaTeX code for data visualizations. These figures were
manually reviewed and, when necessary, adjusted by the authors.

Power Analysis

An a priori power analysis was conducted using G*Power (version 3.1) [42] for a one-
way ANOVA with three groups, assuming a medium effect size (f = 0.25), a = 0.05, and
power = 0.80. The analysis indicated a required total sample of 158 participants (Figure
S1).

3. Results

3.1. Descriptive Statistics; Sociodemographic and Initial Information

Descriptive statistics were computed for the main socio-demographic and mindful-
ness-related variables. Out of 194 identified participants, 176 (90.7%) completed both pre-
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and post-intervention assessments and were included in the final analysis. These eighteen
missing participants (9.3%) were excluded due to incomplete data or unmatchable identi-
fiers across timepoints.

Socio-demographic information was available for 175 participants of MLAB and for
51 controls. The breakdown of baseline demographic and psychological measures for both
MLAB and control groups is reported in Supplementary Tables S1, S2 and S3. In the
MLAB groups, the majority were female (85.1%), with a mean age of 22.34 years (SD =
4.94, range = 19-56). Most participants were single (M =1.07, SD =0.33; 1 = single), and not
currently engaged in paid work (M = 1.69, SD = 1.16; 1 = full-time student). Regarding
meditation experience, 24% reported having practiced meditation at least once in their
lives although regular practice was uncommon. The frequency of practice was generally
low, with most participants reporting they had never practiced or only a few times per
year. In the control group, the participants displayed a similar socio-demographic profile:
the majority were also single and full-time students with low meditation experience
(74.5%).

At baseline, the sample displayed moderate levels of psychological distress [Figure
1]. The average score on the Perceived Stress Scale (PSS) was 22.22 (SD = 6.86), which falls
within the moderate stress range. Anxiety levels were also elevated, with a mean score of
46.50 (SD = 12.30) on the STAI-Y1 and 49.29 (SD = 11.52) on the STAI-Y2. Symptoms of
depression, as measured by the BDI-1I, showed a mean score of 11.81 (SD = 8.36), indicat-
ing mild to moderate depression. Sleep quality (PSQI) was impaired, with a mean score
of 5.12 (SD = 2.75), above the clinical cut-off of 5. Resilience scores (RS-14) averaged 66.28
(SD = 12.89), and self-compassion (SCS) was moderate with a mean of 80.72 (SD = 9.10).
Baseline mindfulness levels were relatively low, with a mean of 123.01 (SD = 17.85) on the
FFMQ and 58.96 (SD = 13.35) on the MAAS.

Psychological Profile at Baseline with Cut-offs (Targeted Display)

zzz 1
- |
1 Lok 1 |

2f 1 § = L

Mean Score

Figure 1. Psychological profile at baseline with clinical cut-offs. Baseline mean scores for perceived
stress (PSS), anxiety (STAI-Y1, STAI-Y2), depression (BDI-II), sleep quality (PSQI), resilience (RS-
14), self-compassion (SCS), and mindfulness (FFMQ, MAAS) in this sample. Clinical cut-off thresh-

olds were indicated where possible.

3.2. Pre—Post Comparison

The Shapiro-Wilk test was used to evaluate the normality of the distributions. While
certain variables exhibited differences from normality, paired samples t-tests were per-
formed since they are regarded as resilient to minor breaches of this assumption, espe-
cially in moderately sized samples (N = 175).

The results indicated significant improvements across all subscales of the Five Facet
Mindfulness Questionnaire (FFMQ), with the strongest effect observed for the Observing
facet (t (174) = -9.83, p < 0.001, d = -0.682). Total FFMQ scores increased significantly (t
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(174) = -10.21, p < 0.001, d = —0.670), as did MAAS scores (t (174) = -15.26, p < 0.001, d =
-1.340), indicating enhancement in mindfulness. Perceived stress decreased significantly
(t(174) =7.31, p<0.001, d = 0.554), as did anxiety levels on both STAI-Y1 and STAI-Y2 (p <
0.001). Depression symptoms, measured by the BDI-II, also showed a significant reduction
(t(174) = 8.06, p < 0.001, d = 0.446). A modest yet significant increase was observed in resil-
ience (RS-14: t(174) = —-4.04, p < 0.001, d = -0.221). Sleep quality (PSQI) did not show a
significant change (t (174) = 0.01, p = 0.994), while self-compassion scores (SCS) decreased
slightly but significantly (t (174) = 4.35, p <0.001, d = 0.307). To further illustrate the effects
of the intervention, representative raincloud plots are reported in Figure 2: for brevity,
only two of the most significant outcomes are shown (MAAS and PSS).

Raincloud Plots for MAAS and PSS (Pre vs Post)

MAAS PSS
100

80

60

Score

40

20

PRE POST PRE POST

Figure 2. Raincloud plots for MAAS and PSS (pre- vs. post-intervention). Raincloud plots showing
pre- and post-intervention scores on the Mindful Attention Awareness Scale (MAAS) and the Per-
ceived Stress Scale (PSS). Significant improvements were observed in both outcomes.

3.3. Correlations Analysis

To investigate the connections between psychological changes, Pearson’s correla-
tions were calculated based on the differences (A) before and after for all main outcome
measures. The results indicate that improvements in mindfulness, measured by both
FFMQ and MAAS, have a strong link to decreases in perceived stress, as well as reduc-
tions in anxiety (both state and trait) and symptoms of depression. For instance, changes
in FFMQ were negatively correlated with changes in trait anxiety (r = -48) and perceived
stress (r = —41). Improvements in resilience (RS-14) were also associated with reductions
in depressive symptoms (r = —40). The complete matrix of Pearson’s correlations among
psychological change scores is available in Supplementary Table 54.

3.4. Comparison of Pre—Post Changes by Intervention Delivery Mode

A one-way ANOVA was conducted to examine whether the effectiveness of the in-
tervention differed by course format (online, hybrid, in-person). The analysis revealed no
statistically significant differences among the three groups across any of the outcome
measures. This includes mindfulness (FFMQ: F(2, 172) = 1.08, p = 0.343; MAAS: F=0.89, p
=0.413), stress (PSS: F=0.24, p = 0.788), resilience (RS-14: F = 0.88, p =0.416), anxiety (STAI-
Y1: F=0.73, p = 0.485; STAI-Y2: F=0.91, p = 0.404), depression (BDI-II: F = 0.67, p = 0.514),
sleep quality (PSQI: F = 0.63, p = 0.531), and self-compassion (SCS: F = 0.43, p = 0.651).

Pre-Post Changes Within Each Cohort

To further explore potential differences, we examined pre—post changes within each
delivery format separately. All three cohorts—online, blended, and in-person-showed
consistent improvements in mindfulness, perceived stress, and awareness. The FFMQ
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scores increased from M =125.4 (SD =18.0) to M = 135.2 (SD = 20.1) in the online group,
from M =122.9 (SD = 17.6) to M = 134.8 (SD = 16.0) in the blended group, and from M =
120.2 (SD =17.9) to M =134.1 (SD = 14.6) in the in-person group. The PSS scores decreased
from M =224 (SD=7.3)to M=19.2 (SD =6.7), M=225 (SD =7.2) to M =18.0 (SD = 6.0),
and M =21.8 (SD = 6.1) to M = 18.1 (SD = 7.0), respectively. The MAAS scores increased
from M =59.9 (SD =13.4) to M =73.1 (SD =7.9) in the online group, from M =60.1 (SD =
13.2) to M =74.9 (SD =7.5) in the blended group, and from M =56.8 (SD =13.5) to M =74.3
(SD = 8.0) in the in-person group. Parallel trends were observed across other outcome
variables. RS-14 scores increased similarly in all groups (online: M = 66.6 to 67.9; blended:
66.4 to 69.9; in-person: 65.8 to 69.8). Anxiety (STAI-Y1) decreased in all cohorts (from M =
47.1t043.3,45.7 to 41.1, and 46.5 to 41.0, respectively), as did trait anxiety (STAI-Y2), with
reductions from M = 49.4 to 47.4 in the online group, 48.8 to 46.3 in the blended group,
and 49.6 to 45.5 in the in-person group. The BDI-II scores also decreased from M =11.6 to
8.6 (online), 11.6 to 7.7 (blended), and 12.0 to 8.4 (in-person). Although the PSQI scores
showed slight fluctuations, overall patterns suggested improved sleep quality. Finally,
self-compassion scores (SCS) remained stable or slightly decreased, consistent with prior
findings on early-stage mindfulness interventions.

3.5. Between-Group Comparisons

To evaluate the impact of the intervention beyond time-related effects, mixed-design
ANOVAs were performed comparing the MLAB group to a non-randomized control
group. All outcome variables were analyzed using a 2 (Time: pre, post) x 2 (Group: MLAB
vs. control) design. Significant Time x Group interaction effects were observed for mind-
fulness (FFMQ: p < 0.001; MAAS: p < 0.001), perceived stress (PSS: p <0.001), state anxiety
(STAI-Y1: p <0.001), trait anxiety (STAI-Y2: p =0.012), and depressive symptoms (BDI-II:
p <0.001), indicating significantly greater improvements in the intervention group com-
pared to controls. No significant interaction effects emerged for resilience (RS-14: p =0.35),
self-compassion (SCS: p = 0.59), or sleep quality (PSQI: p = 0.38), suggesting that changes
in these outcomes were either similar between groups or negligible overall. Full statistical
results are provided in Supplementary Table S5. Figure 2 and Figure 3 illustrate repre-
sentative comparisons of the most significant outcomes.

Mindfulness (FFMQ): Pre vs Post by Group

150 T Group
=== Control
145} —— MLAB
g 140
w
L
@ 135¢
[}
c
S 130
5
i
s 125
1201 B
115kE : :
PRE POST

Figure 3. Changes in psychological outcomes from pre- to post-intervention for the MLAB and con-
trol groups. The MLAB group showed significantly greater improvements in mindfulness (FFMQ),
perceived stress (PSS), state anxiety (STAI-Y1), and depressive symptoms (BDI-II) compared to the

control group. Error bars represent 68% confidence intervals.

3.6. Predictors of Stress Reduction Following the Intervention

A multiple linear regression was conducted to identify predictors of change in per-
ceived stress (APSS) following the intervention. The model included baseline stress (PSS),
mindfulness (MAAS, FFMQ), meditation experience, age, gender, and course format as
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predictors. The overall model was significant (R? = 0.34, F(7, 167) = 12.53, p < 0.001).). Re-
sults indicated that baseline stress levels were a strong negative predictor of change (p =
-0.65, p < 0.001), suggesting that individuals with higher initial stress tended to show
greater reductions. Additionally, gender was a significant predictor ( = 2.50, p = 0.041),
with female participants reporting greater stress reduction than males. This relationship
is visually depicted in Figure 4, which shows that higher baseline stress scores were asso-
ciated with greater decreases in perceived stress following the intervention.

Higher Initial Stress Predicts Greater Improvement

10

Change in Perceived Stress (APSS)
1
o

10 15 20 25 30 35
Baseline Perceived Stress (PSS)
Figure 4. Baseline stress predicts greater improvement. Scatter plot depicting the relationship be-
tween baseline perceived stress scores (PSS) and changes in stress following the intervention (APSS).

Higher initial stress was associated with greater reductions in perceived stress.

3.7. Proportion of Participants Exhibiting Clinically Significant Change

With the aim of evaluating clinically meaningful improvements, standard cut-offs
were used to identify participants with elevated baseline scores in depression (BDI-II),
sleep disturbances (PSQI), perceived stress (PSS), and anxiety (STAI-Y1, STAI-Y2). The A
> 5 criterion aligns with clinical thresholds defined in prior research as representing mean-
ingful change. Among the participants initially above the clinical threshold for depression
(n = 66; 37.7%), 33 (50%) moved below the threshold following the intervention, and 64
(97%) showed a reduction of at least five points. Similar patterns emerged for perceived
stress, with 116 participants initially above the threshold, 50 of whom moved below the
threshold and 69 exhibited a reduction of five or more points. Improvements were also
observed for anxiety measures. In contrast, although all participants exceeded the clinical
cut-off for poor sleep quality at baseline (PSQI > 5), only 59 reported a reduction of at least
five points, and none dropped below the clinical threshold.

3.8. Qualitative Feedback

To complement the quantitative outcomes, we collected open-ended responses from
participants regarding their subjective experience of the course. Most students reported
that their expectations were either met or exceeded, especially in terms of gaining greater
awareness of the body-mind connection and learning practical strategies to manage
stress. The most appreciated practices included the body scan, sitting meditation, and
yoga, which were often described as effective in fostering relaxation, concentration, and
bodily awareness. Conversely, some participants found the body scan or seated practices
more challenging, due to difficulty maintaining attention or physical discomfort. Despite
these individual differences, the vast majority expressed an intention to continue practic-
ing mindfulness, either regularly or occasionally. Many emphasized a sense of personal
benefit and expressed hope that similar courses would be offered again in the future. The
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full set of translated (Italian to English) open-ended qualitative responses is included in
the Supplementary Materials.

4. Discussion
4.1. About the Effectiveness of the Intervention

The present study evaluated the effectiveness of a structured mindfulness interven-
tion—Mindfulness Laboratory (MLAB)—in reducing psychological distress among un-
dergraduate psychology students in Italy, knowing that previous mindfulness interven-
tions targeting university students have shown comparable effects across various aca-
demic disciplines and cultural contexts [20,43].

Atbaseline, the participants displayed moderate to elevated levels of distress, includ-
ing high perceived stress and anxiety, mild to moderate depressive symptoms, poor sleep
quality, and relatively low levels of dispositional mindfulness. Sadly, the mean scores for
both state and trait anxiety exceeded normative values for non-clinical young adults, and
perceived stress levels reflected a pervasive sense of pressure and overload. This psycho-
logical profile supports the prior literature identifying university students as a population
particularly vulnerable to emotional dysregulation and burnout [8,9], as confirmed by
studies reporting similar symptoms in non-clinical student populations prior to interven-
tion, highlighting the importance of early, scalable, and preventive interventions [6,7].

Following participation in the MLAB course, the students exhibited significant im-
provements across multiple psychological domains. Dispositional mindfulness, measured
through both the FFMQ and MAAS, increased substantially. The most notable gains oc-
curred in the “observing” and “acting with awareness” dimensions of the FFMQ, which
are closely related to attentional control and present-moment awareness—two founda-
tional mechanisms in mindfulness-based interventions. These improvements are espe-
cially relevant for university students, who frequently contend with cognitive overload
and emotional distraction [11]. These findings are in line with previous studies showing
that even brief or app-delivered mindfulness interventions can foster attention regulation
and present-moment awareness in student populations [44]. They are also consistent with
results from de Bruin and colleagues (2015), who observed significant improvements in
awareness and attentional control following a low-intensity mindfulness program deliv-
ered within a university curriculum [45]. Our students’ feedback reinforced this evidence:
several reported having learned to integrate short pauses for mindful breathing during
study sessions, which they described as enhancing focus and reducing stress. Such micro-
practices reflect the successful translation of mindfulness principles into daily academic
behavior and may contribute to long-term cognitive resilience.

Significant reductions were also found in perceived stress and in both state and trait
anxiety. These findings are consistent with previous studies demonstrating that practicing
mindfulness can help interrupt ruminative thinking and promote more adaptive cognitive
reappraisal strategies [15,17]. Moreover, qualitative responses are informative about the
extent to which anxiety affects students” daily lives. This aligns with a growing body of
literature showing that anxiety disorders represent one of the most common psychologi-
cal challenges among young adults and are linked to both academic impairment and de-
creased quality of life [14].

In line with existing evidence on the mood-regulating effects of MBIs [13], the inter-
vention also led to a meaningful reduction in depressive symptoms. This effect may be
explained by the cultivation of non-judgmental awareness and emotional acceptance pro-
moted by mindfulness, which helps reduce negative self-referential thinking and facili-
tates a more balanced response to internal experiences. Other studies showed that brief
mindfulness sessions in university settings can significantly reduce depression levels [46—
48].
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Participating in the course also produced a modest but significant increase in resili-
ence. This psychological resource is increasingly recognized as a dynamic capacity influ-
enced by both personal and environmental factors. Mindfulness practices may enhance
resilience by reducing impulsive reactivity, encouraging acceptance of difficult situations,
and improving present-focused awareness [49]. Even small improvements in this domain
may yield substantial long-term benefits for students facing recurring stressors.

Conversely, a small but significant decline in self-compassion was observed post-in-
tervention. While unexpected, this finding may reflect a transient increase in self-critical
awareness during the early phases of mindfulness practice. This has been reported in prior
literature, where initial exposure to contemplative self-observation sometimes leads to
greater contact with unresolved self-judgment [37,50]. It is also worth noting that although
the MLAB included some loving-kindness elements, it was not explicitly designed to train
self-compassion. Targeted programs such as Mindful Self-Compassion (MSC) may be bet-
ter suited to cultivating this specific dimension.

Lastly, no significant change was observed in sleep quality. This result is in line with
other studies suggesting that sleep difficulties may require more specific or longer-term
interventions [51,52]. Nevertheless, previous work by our team has shown that mindful-
ness-based interventions may positively affect sleep quality in clinical populations, indi-
cating that the impact of mindfulness on sleep may vary depending on baseline severity
and context [53].

4.2. Delivery Format

A key strength of the present study lies in its naturalistic implementation of the mind-
fulness intervention across three consecutive cohorts, each receiving the MLAB course in
a different delivery format: online, hybrid, or fully in-person. Despite differences in con-
text and modality, no significant variations in intervention effectiveness were observed
between groups on any of the outcome measures.

This absence of group differences was not fully expected. Previous research has sug-
gested that the mode of delivery can influence both engagement and outcomes in mind-
fulness-based programs. For example, in-person interventions have often been associated
with higher participant satisfaction, group cohesion, and greater depth of experiential
learning, while online formats are at risk for a lower adherence and emotional engage-
ment [20,54]. Meta-analytic data have indicated that web-based MBIs may show smaller
effect sizes compared to in-person ones, especially for stress and depressive symptoms
[20]. Conversely, a smaller body of research suggests that digitally delivered mindfulness
interventions—including those utilizing virtual assistants, chatbots, or mobile applica-
tions—can be as effective as human-facilitated telehealth formats [55-57].

The uniformity of outcomes across formats in our study may be attributed to the
structured and immersive nature of the MLAB program. Unlike many optional or self-
guided interventions, participation in MLAB was mandatory for course credit, and in-
cluded substantial experiential content—both in live sessions and through assigned home
practice. The students were required to submit short written reflections on their daily
practice, which may have reinforced accountability and maintained engagement regard-
less of the delivery format. Additionally, all sessions, whether remote or in-person, were
led by the same experienced instructor, ensuring consistency in delivery, tone, and style.

When properly designed and integrated into the academic framework, mindfulness
interventions can be delivered effectively across different formats without compromising
outcomes. This has important implications for the sustainability of mental health promo-
tion programs in university settings; in particular, remote and hybrid modalities may al-
low institutions to reach broader populations, reduce logistical barriers, and adapt flexibly
to emerging needs, including post-pandemic educational demands. Future research could
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investigate which specific elements—such as group interaction, instructor presence, or
self-monitoring tasks—most strongly contribute to intervention efficacy in different for-
mats.

4.3. Predictors of Change and Clinically Meaningful Improvement

A multiple linear regression analysis was conducted to identify predictors of stress
reduction following the intervention. The model revealed that higher baseline levels of
perceived stress were the strongest predictor of post-intervention improvement, with in-
dividuals reporting greater initial distress showing the most pronounced reductions in
stress. This finding is consistent with a well-documented “room for improvement” effect,
whereby participants with more severe baseline symptoms often benefit most from psy-
chological interventions [21]. This may suggest that mindfulness training could be partic-
ularly valuable as an early intervention for those students who experience the highest
psychological burden.

Gender also emerged as a significant predictor, with female participants reporting
greater reductions in perceived stress compared to their male counterparts. While the un-
derlying mechanisms remain unclear, this result are in line previous findings suggesting
that women may engage more deeply in emotion-focused coping strategies such as mind-
fulness and may derive greater benefit from interventions that emphasize emotional
awareness and regulation [58,59]. These differences may also reflect gendered patterns in
emotional disclosure, motivation, and help-seeking behaviors. In the Italian academic
context, prior studies have shown that female university students tend to experience a
higher emotional and relational load, often balancing academic demands with social and
caregiving expectations [60,61]. These sociocultural factors may not only heighten initial
distress but also promote greater receptivity to interventions like mindfulness, which en-
courage internal attunement and self-regulation. Lastly, while gender was a significant
predictor in the regression analysis, this result must be interpreted with caution due to
the strong predominance of female participants in the sample.

Our data also indicate substantial improvement in participants who began the inter-
vention above clinical thresholds; among students with elevated levels of depressive
symptoms, 50% no longer met the cut-off for mild depression at post-intervention, and
nearly all showed a decrease of five points or more on the BDI-II. Similar patterns were
observed for perceived stress, with 60% of students above the clinical cut-off showing at
least a five-point reduction, and 43% falling below the threshold after the intervention.
Reductions were also noted in both state and trait anxiety, reinforcing the intervention’s
effectiveness in targeting multiple facets of distress.

Conversely, although all participants scored above the clinical threshold for poor
sleep quality at baseline, no one fell below the cut-off at post-intervention. While a modest
proportion of students did report improvements in sleep (defined as a reduction of at least
five points on the PSQI), the lack of substantial clinical shift highlights the complexity of
addressing sleep disturbances through general mindfulness training alone. As already
stated, targeted sleep-focused interventions may be necessary to produce clinically signif-
icant changes in this domain.

4.4. Limitations and Future Directions

While the present study offers encouraging evidence regarding the effectiveness of
mindfulness training in university students, several limitations must be acknowledged.

The first limitation could be that, although a control group was included for compar-
ison, the lack of random assignment and the fact that the control group was drawn from
a different academic year and course limit the ability to make strong causal inferences.
While the baseline characteristics were largely comparable, potential historical,
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contextual, or curricular differences between cohorts may have influenced outcomes. Sec-
ond, all measures relied on self-report questionnaires, which are susceptible to biases ;
this limitation is especially relevant in mandatory university courses, where students may
feel compelled to report perceived benefit. While anonymity was maintained to reduce
this risk, future research would benefit from the inclusion of behavioral indicators (e.g.,
academic performance, physiological stress markers, or digital tracking of practice adher-
ence). Third, the sample was composed almost entirely of female psychology students,
limiting the generalizability of the findings. Gender imbalance, while common in Italian
psychology programs, may obscure meaningful differences in intervention responsive-
ness and emotional processing across genders.

A turther limitation concerns the lack of follow-up assessment. While short-term ben-
efits were clearly demonstrated, the durability of these effects remains unknown. Longi-
tudinal follow-up is essential to determine whether gains in mindfulness and psycholog-
ical well-being persist over time, particularly under the pressure of exams, transitions, or
post-graduate stressors.

5. Conclusions

The present research shows that a short, organized mindfulness program integrated
into the university courses can significantly decrease psychological distress while improv-
ing dispositional mindfulness and resilience among psychology undergraduate students.
This effect was particularly pronounced in students with higher initial stress levels. Con-
sistent improvements were seen in all delivery formats, indicating that the program is
likely to be adapted for online delivery.
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https://www.mdpi.com/article/10.3390/ijerph22071027/s1. Supplementary File S1 includes the fol-
lowing: Figure S1: Power Analysis; Table S1: Sociodemographic variables by delivery format in the
MLAB group; Table S2: Sociodemographic variables in the control group; Table S3: Baseline char-
acteristics and pre-intervention scores in the MLAB and control groups; Table S4: Correlations be-
tween pre—post changes in psychological measures; Table S5: Time x Group interaction effects from
mixed-design ANOVAs ; and the complete set of written qualitative responses, voluntarily pro-

vided by participants and translated from Italian to English.

Author Contributions: Conceptualization, R.C. and C.C.; methodology, R.C. and G.O.; software,
R.C,; formal analysis, R.C. and G.O.; resources, S.V., A.G. and C.C.; data curation, R.C.; writing—
original draft preparation, R.C.; writing—review and editing, S.V., R.C., and M.M.; supervision, A.G.
and C.C.; project administration, R.C.; funding acquisition, not applicable. All authors have read

and agreed to the published version of the manuscript.
Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declara-
tion of Helsinki and approved by the Committee on Bioethics of the University of Pisa (Review No.
2/2023).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the

study.

Data Availability Statement: The data presented in this study are available on request from the

corresponding author. The data are not publicly available due to privacy and ethical restrictions.

Acknowledgments: The authors thank all the students who participated in the Mindfulness Labor-
atory course and Silvia Villani for delivering the intervention. The authors would also like to thank

Silvia Sabbatini, Matteo Rano, Giulia Aquino, Marika Porcelli, and Elisa Cucurnia for contributing



Int. ]. Environ. Res. Public Health 2025, 22, 1027 14 of 16

to the preliminary versions of the dataset. The authors acknowledge the use of ChatGPT (Version
GPT4o (“Omni”), OpenAl, San Francisco, CA, USA; https://openai.com) to assist in the generation
of the figure code.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. World Bank. World Bank Education Overview. 2023. Available online: https://documentsl.worldbank.org/cu-
rated/en/099320005172266411/pdf/P15051502427620e4084{504a220c1b6e35.pdf (accessed on 8 May 2025).

2. OECD. Education at a Glance 2023: OECD Indicators. 2023. Available online: https://read.oecd.org/10.1787/c8217325-en (ac-
cessed on 8 May 2025).

3. Ciacchini, R;; Orrti, G.; Cucurnia, E.; Sabbatini, S.; Scafuto, F.; Lazzarelli, A.; Miccoli, M.; Gemignani, A.; Conversano, C. Social
Media in Adolescents: A retrospective correlational study on addiction. Children 2023, 10, 278.

4. Scafuto, F.; Ciacchini, R.; Orrti, G.; Crescentini, C.; Conversano, C.; Mastorci, F.; Porricelli, M.; Gemignani, A. COVID-19 pan-
demic and internet addiction in young adults: A pilot study on positive and negative psychosocial correlates. Clin. Neuropsychi-
atry 2023, 20, 240.

5. Campbell, F.; Blank, L.; Cantrell, A.; Baxter, S.; Blackmore, C.; Dixon, J.; Goyder, E. Factors that influence mental health of
university and college students in the UK: A systematic review. BMC Public Health 2022, 22, 1778.

6.  Eleftheriades, R.; Fiala, C.; Pasic, M.D. The challenges and mental health issues of academic trainees. F1000Research 2020, 9, 104.
https://doi.org/10.12688/f1000research.21066.1.

7. Nair, B.; Otaki, F. Promoting university students’ mental health: A systematic literature review introducing the 4M-Model of
individual-level interventions. Front. Public Health 2021, 9, 699030. https://doi.org/10.3389/fpubh.2021.699030.

8.  Marellj, S.; Castelnuovo, A.; Somma, A.; Castronovo, V.; Mombelli, S.; Bottoni, D.; Leitner, C.; Fossati, A.; Ferini-Strambi, L.
Impact of COVID-19 lockdown on sleep quality in university students and administration staff. J. Neurol. 2021, 268, 8-15.

9.  DiConsiglio, M.; Merola, S.; Pascucci, T.; Violani, C.; Couyoumdjian, A. The impact of COVID-19 pandemic on Italian university
students” mental health: Changes across the waves. Int. |. Environ. Res. Public Health 2021, 18, 9897.

10. Twenge, ].M.; Cooper, A.B.; Joiner, T.E.; Duffy, M.E.; Binau, S.G. Age, period, and cohort trends in mood disorder indicators
and suicide-related outcomes in a nationally representative dataset, 2005-2017. J. Abnorm. Psychol. 2019, 128, 185-199.
https://doi.org/10.1037/abn0000410.

11. Dawson, A.F.; Brown, W.W.; Anderson, J.; Datta, B.; Donald, ].N.; Hong, K.; Allan, S.; Mole, T.B.; Jones, P.B.; Galante, J. Mind-
fulness-based interventions for university students: A systematic review and meta-analysis of randomised controlled trials.
Appl. Psychol. Health Well-Being 2020, 12, 384-410. https://doi.org/10.1111/aphw.12188.

12. McVeigh, C; Ace, L.; Ski, C.F.; Carswell, C.; Burton, S.; Rej, S.; Noble, H. Mindfulness-based interventions for undergraduate
nursing students in a university setting: A narrative review. Healthcare 2021, 9, 1493. https://doi.org/10.3390/healthcare9111493.

13.  Zuo, X,; Tang, Y.; Chen, Y.; Zhou, Z. The efficacy of mindfulness-based interventions on mental health among university stu-
dents: A systematic review and meta-analysis. Front. Public Health 2023, 11, 1259250. https://doi.org/10.3389/fpubh.2023.1259250.

14. Gonzalez-Martin, A.M.; Aibar-Almazan, A.; Rivas-Campo, Y.; Castellote-Caballero, Y.; Carcelén-Fraile, M.D.C. Mindfulness to
improve the mental health of university students: A systematic review and meta-analysis. Front. Public Health 2023, 11, 1284632.
https://doi.org/10.3389/fpubh.2023.1284632.

15. Polle, E.; Gair, J. Mindfulness-based stress reduction for medical students: A narrative review. Can. Med. Educ. |. 2021, 12, e74—
€80. https://doi.org/10.36834/cme;j.68406.

16. Stutts, L. Increasing self-compassion: Review of the literature and recommendations. . Undergrad. Neurosci. Educ. 2022, 20,
A115-A119. https://doi.org/10.59390/WSZK3327.

17.  Chiodelli, R.; Mello, L.T.N.; Jesus, S.N.; Beneton, E.R.; Russel, T.; Andretta, I. Mindfulness-based interventions in undergraduate
students: A systematic review. J. Am. Coll. Health 2022, 70, 791-800. https://doi.org/10.1080/07448481.2020.1767109.

18. Medlicott, E.; Phillips, A.; Crane, C.; Hinze, V.; Taylor, L.; Tickell, A.; Montero-Marin, J.; Kuyken, W. The mental health and
wellbeing of university students: Acceptability, effectiveness, and mechanisms of a mindfulness-based course. Int. ]. Environ.
Res. Public Health 2021, 18, 6023.

19. Celen, Z.; Merglen, A.; Saccaro, L.F.; Piguet, C. Dispositional Mindfulness and Neural Activity in Youth: A Systematic Review.

Mindfulness 2024, 15, 741-752.



Int. ]. Environ. Res. Public Health 2025, 22, 1027 15 of 16

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Spijkerman, M.P.].; Pots, W.T.M.; Bohlmeijer, E. Effectiveness of online mindfulness-based interventions in improving mental
health: A review and meta-analysis of randomised controlled trials. Clin. Psychol. Rev. 2016, 45, 102-114.

Kuyken, W.; Warren, F.C.; Taylor, R.S.; Whalley, B.; Crane, C.; Bondolfi, G.; Hayes, R.; Huijbers, M.; Ma, H.; Schweizer, S.; et al.
Efficacy of mindfulness-based cognitive therapy in prevention of depressive relapse: An individual patient data meta-analysis
from randomized trials. JAMA Psychiatry 2016, 73, 565-574.

ter Avest, M.].; Greven, C.U.; Huijbers, M.].; Wilderjans, T.F.; Speckens, A.E.; Spinhoven, P. Prospective associations between
home practice and depressive symptoms in mindfulness-based cognitive therapy for recurrent depression: A 15 months follow-
up study. Cogn. Ther. Res. 2021, 45, 250-261.

Baer, R.A.; Smith, G.T.; Hopkins, J.; Krietemeyer, J.; Toney, L. Using self-report assessment methods to explore facets of mind-
fulness. Assessment 2006, 13, 27-45. https://doi.org/10.1177/1073191105283504.

Giovannini, C.; Giromini, L.; Bonalume, L.; Tagini, A.; Lang, M.; Amadei, G. The Italian five facet mindfulness questionnaire:
A contribution to its validity and reliability. J. Psychopathol. Behav. Assess. 2014, 36, 415-423.

Brown, K.W.; Ryan, R.M. The benefits of being present: Mindfulness and its role in psychological well-being. J. Personal. Soc.
Psychol. 2003, 84, 822-848. https://doi.org/10.1037/0022-3514.84.4.822.

Veneziani, C.A.; Voci, A. The Italian adaptation of the Mindful Awareness Attention Scale and its relation with individual
differences and quality of life indexes. Mindfulness 2015, 6, 373-381.

Cohen, S.; Kamarck, T.; Mermelstein, R. A global measure of perceived stress. J. Health Soc. Behav. 1983, 24, 385-396.
https://doi.org/10.2307/2136404.

Mondo, M.; Sechi, C.; Cabras, C. Psychometric evaluation of three versions of the Italian Perceived Stress Scale. Curr. Psychol.
2021, 40, 1884-1892.

Wagnild, G.M.; Young, H.M. Development and psychometric evaluation of the Resilience Scale. J. Nurs. Meas. 1993, 1, 165-178.
PMID: 7850498.

Callegari, C.; Bertt, L.; Lucano, M.; Ielmini, M.; Braggio, E.; Vender, S. Reliability and validity of the Italian version of the 14-
item Resilience Scale. Psychol. Res. Behav. Manag. 2016, 9, 277-284.

Spielberger, C.D.; Gorsuch, R.L.; Lushene, R.; Vagg, P.R.; Jacobs, G.A. Manual for the State-Trait Anxiety Inventory (Form Y);
Consulting Psychologists Press: Palo Alto, CA, USA, 1983.

Pedrabissi, L.; Santinello, M. Verifica Della Validita Dello STAI Forma Y di Spielberger; Giunti Organizzazioni Speciali: Florence,
Italy, 1989.

Beck, A.T.; Steer, R.A.; Brown, G.K. Manual for the Beck Depression Inventory-1I; Psychological Corporation: San Antonio, TX,
YSA, 1996.

Sica, C.; Ghisi, M. The Italian versions of the Beck Anxiety Inventory and the Beck Depression Inventory-II: Psychometric prop-
erties and discriminant power. In Leading-Edge Psychological Tests and Testing Research; Nova Science Publishers, Inc.: New York,
NY, USA, 2007; pp. 27-50.

Buysse, D.J.; Reynolds, C.F.; Monk, T.H.; Berman, S.R.; Kupfer, D.]. The Pittsburgh Sleep Quality Index: A new instrument for
psychiatric practice and research. Psychiatry Res. 1989, 28, 193-213. https://doi.org/10.1016/0165-1781(89)90047-4.

Curcio, G.; Tempesta, D.; Scarlata, S.; Marzano, C.; Moroni, F.; Rossini, P.M.; Ferrara, M.; De Gennaro, L. Validity of the Italian
version of the Pittsburgh sleep quality index (PSQI). Neurol. Sci. 2013, 34, 511-519.

Neff, K.D. The development and validation of a scale to measure self-compassion. Self Identity 2003, 2, 223-250.
https://doi.org/10.1080/15298860309027.

Petrocchi, N.; Ottaviani, C.; Couyoumdjian, A. Dimensionality of self-compassion: Translation and construct validation of the
self-compassion scale in an Italian sample. ]. Ment. Health 2014, 23, 72-77.

JASP Team. JASP, Version 0.18.1; Computer Software; 2024. Available online: https://jasp-stats.org/ (accessed on 24.04.2025).
Button, K.S.; Kounali, D.; Thomas, L.; Wiles, N.; Peters, T.]J.; Welton, N.J.; Lewis, G. Minimal clinically important difference on
the Beck Depression Inventory-II according to the patient's perspective. Psychol. Med. 2015, 45, 3269-3279.
https://doi.org/10.1017/50033291715001270.

Hengartner, M.P.; Jakobsen, J.C.; Serensen, A. Estimates of the minimal important difference to evaluate the clinical efficacy of
antidepressants: A meta-analysis. BM] Evid.-Based Med. 2022, 27, 43-49. https://doi.org/10.1136/bmjebm-2021-111846.

Faul, F.; Erdfelder, E.; Lang, A.G.; Buchner, A. GPower 3: A flexible statistical power analysis program for the social, behavioral,
and biomedical sciences. Behav. Res. Methods 2007, 39, 175-191. https://doi.org/10.3758/BF03193146.

Moix, J.; Cladellas, M.; Gayete, S.; Guarch, M.; Heredia, I.; Parpal, G.; Toledo, A.; Torrent, D.; Trujillo, A. Effects of a mindfulness
program for university students. Clin. Salud 2021, 32, 23-28.



Int. ]. Environ. Res. Public Health 2025, 22, 1027 16 of 16

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.
59.

60.

61.

Huberty, J.; Green, J.; Glissmann, C.; Larkey, L.; Puzia, M.; Lee, C. Efficacy of the mindfulness meditation mobile app “calm” to
reduce stress among college students: Randomized controlled trial. JMIR Mhealth Uhealth 2019, 7, €14273.

De Bruin, E.I; Formsma, A.R.; Frijstein, G.; Bogels, S.M. Mindful2Work: Effects of combined physical exercise, yoga, and mind-
fulness meditations for stress relieve in employees. A proof of concept study. Mindfulness 2017, 8, 204-217.

Giannopoulou, I.; Kotopoulea-Nikolaidi, M.; Daskou, S.; Martyn, K.; Patel, A. Mindfulness in eating is inversely related to binge
eating and mood disturbances in university students in health-related disciplines. Nutrients 2020, 12, 396.

Miiller, C.; Dubiel, D.; Kremeti, E.; Lieb, M.; Streicher, E.; Siakir Oglou, N.; Mickel, C.; Karbach, ]J. Effects of a single physical or
mindfulness intervention on mood, attention, and executive functions: Results from two randomized controlled studies in uni-
versity classes. Mindfulness 2021, 12, 1282-1293.

Canby, N.K.; Cameron, L.M.; Calhoun, A.T.; Buchanan, G.M. A brief mindfulness intervention for healthy college students and
its effects on psychological distress, self-control, meta-mood, and subjective vitality. Mindfulness 2015, 6, 1071-1081.

Di Giuseppe, M.; Ciacchini, R.; Piarulli, A.; Nepa, G.; Conversano, C. Mindfulness dispositions and defense style as positive
responses to psychological distress in oncology professionals. Eur. ]. Oncol. Nurs. 2019, 40, 104-110.

Germer, C.; Neff, K.D. Mindful Self-Compassion (MSC). In The Handbook of Mindfulness-Based Programs: Every Established Inter-
vention, from Medicine to Education; Itvzan, 1., Ed.; Routledge: London, UK, 2019; pp. 357-367.

Kim, S.M,; Park, ].M.; Seo, H.J.; Kim, J.; Noh, ].W.; Kim, H.L. Effects of mindfulness-based stress reduction on adults with sleep
disturbance: An updated systematic review and meta-analysis. BM] Open 2022, 12, e058032.

Rusch, H.L.; Rosario, M.; Levison, L.M.; Olivera, A.; Livingston, W.S.; Wu, T.; Gill, ] M. The effect of mindfulness meditation on
sleep quality: A systematic review and meta-analysis of randomized controlled trials. Ann. N. Y. Acad. Sci. 2019, 1445, 5-16.
Ciacchini, R.; Conversano, C.; Orrti, G.; Scafuto, F.; Sabbatini, S.; Paroli, M.; Miniati, M.; Matiz, A.; Gemignani, A.; Crescentini,
C. About Distress in Chronic Pain Conditions: A Pre-Post Study on the Effectiveness of a Mindfulness-Based Intervention for
Fibromyalgia and Low Back Pain Patients. Int. ]. Environ. Res. Public Health 2024, 21, 1507.

Sanilevici, M.; Reuveni, O.; Lev-Ari, S.; Golland, Y.; Levit-Binnun, N. Mindfulness-based stress reduction increases mental well-
being and emotion regulation during the first wave of the COVID-19 pandemic: A synchronous online intervention study. Front.
Psychol. 2021, 12, 720965.

Flett, ].A.; Conner, T.S.; Riordan, B.C.; Patterson, T.; Hayne, H. App-based mindfulness meditation for psychological distress
and adjustment to college in incoming university students: A pragmatic, randomised, waitlist-controlled trial. Psychol. Health
2020, 35, 1049-1074.

Karhiy, M.; Sagar, M.; Antoni, M.; Loveys, K.; Broadbent, E. Can a virtual human increase mindfulness and reduce stress? A
randomised trial. Comput. Hum. Behav. Artif. Hum. 2024, 2, 100069.

Reangsing, C.; Abdullahi, S.G.; Schneider, ].K. Effects of online mindfulness-based interventions on depressive symptoms in
college and university students: A systematic review and meta-analysis. . Integr. Complement. Med. 2023, 29, 292-302.

Matud, M.P. Gender differences in stress and coping styles. Personal. Individ. Differ. 2004, 37, 1401-1415.

Rojiani, R.; Santoyo, J.F.; Rahrig, H.; Roth, H.D.; Britton, W.B. Women benefit more than men in response to college-based
meditation training. Front. Psychol. 2017, 8, 551.

Romeo, A.; Benfante, A.; Castelli, L.; Di Tella, M. Psychological distress among Italian university students compared to general
workers during the COVID-19 pandemic. Int. |. Environ. Res. Public Health 2021, 18, 2503. https://doi.org/10.3390/ijerph18052503.
Porru, F.; Robroek, S.J.W.; Biiltmann, U.; Portoghese, I.; Campagna, M.; Burdorf, A. Mental health among university students:
The associations of effort-reward imbalance and overcommitment with psychological distress. J. Affect. Disord. 2021, 282, 953
961. https://doi.org/10.1016/j.jad.2020.12.183.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-

thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.



