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ABSTRACT

Question Psychological distress is increasingly prevalent
among university students, raising concerns about their
mental health. This review aimed to assess the strength

and credibility of evidence on the efficacy of psychosocial
interventions for improving mental health in this population.
Study selection and analysis \We conducted an umbrella
review of systematic reviews (SRs) with meta-analyses

of randomised controlled trials assessing psychosocial
interventions among university students. Searches were
performed in Medline, PubMed, Cochrane Central, PsycINFO,
CINAHL, Epistemonikos and Campbell Collaboration from

1 January 2014 to 1 February 2026. Data on intervention
type, comparator, outcome and study-level effect sizes were
analysed using inverse-variance random-effects models with
restricted maximum likelihood estimation of between-study
heterogeneity (t2). Strength of associations was evaluated
according to umbrella review criteria, reporting quality

using A MeaSurement Tool to Assess systematic Reviews

2 (AMSTAR-2) and certainty of evidence using Grading of
Recommendations Assessment, Development and Evaluation
(GRADE).

Findings A total of 34 SRs were identified. After excluding
overlapping syntheses, 28 unique meta-analyses from 12
SRs were included. Mindfulness-based interventions versus
inactive controls for distress (standardised mean difference
(SMD) —0.40; 95% Cl —0.53 to —0.28) showed highly
suggestive evidence (class Il; GRADE: low; AMSTAR: high).
Seven associations provided suggestive evidence (Class IlI):
mindfulness-based interventions versus inactive controls

for anxiety (SMD —0.54; 95% (I —0.81 to —0.27) and
depression (SMD —0.52; 95% CI —0.65 to —0.39); cognitive-
based interventions versus inactive controls for anxiety

(SMD —0.48; 95% CI —0.62 to —0.34) and depression

(SMD —0.60; 95% CI —0.75 to —0.45); cognitive-based
interventions versus active controls for well-being (SMD
—0.30; 95% CI —0.42 to —0.18); positive psychology
interventions versus inactive controls for distress (SMD —0.22;
95% Cl —0.35 to —0.10); and multimodal interventions
versus inactive controls for distress (SMD —0.85; 95% Cl
—1.32 t0 —0.87). The remaining associations were weak

or non-significant, generally supported by low or very low
certainty and mostly low or very low reporting quality.
Conclusions The most robust evidence emerged for
mindfulness and cognitive-based interventions, with some
support also for positive psychology approaches. These
interventions appear to improve depression, anxiety, distress
and well-being among university students, though further
rigorous research is needed.

PROSPERO registration number CRD42023493618.
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BACKGROUND

Mental health disorders have become a pressing
global concern, with prevalence increasing in recent
decades.! University students have been identified
as a vulnerable population regarding psychological
distress, a well-established risk factor for mental
health disorders.’

This vulnerability is further compounded by the
developmental phase of emerging adulthood, which
is characterised by an increased risk of onset of
various mental health symptoms, including anxiety,
depression, substance abuse and suicidal behaviour.*
The World Mental Health Surveys reported a
12-month prevalence of any mental health disorder
among university students of approximately 20%.
More recent data from the World Mental Health
International College Student (WMH-ICS) initia-
tive indicate that about one-third of university
students meet criteria for at least one mental health
disorder within a 12-month period.>

Psychosocial interventions aim to improve
mental health and well-being in university students
and can be applied across three domains: promo-
tion, prevention and treatment of mental health
disorders.’

Prevention may target the general population
(universal), high-risk groups such as university
students (selective), or individuals with subclinical
symptoms (indicated). In contrast, mental health
promotion focuses on enhancing well-being and
protective factors.> Interventions across these
domains may be delivered at the individual, group
or family level. Treatment interventions, instead,
aim to reduce symptoms of diagnosable conditions
such as anxiety and depression.

Despite the availability of multiple interventions
across these categories, evidence on their effective-
ness for university students remains fragmented.
Given the growing number of systematic reviews
(SRs) and meta-analyses in this field, an umbrella
review is appropriate to synthesise the evidence and
assess its overall strength and credibility. This study
builds on a previous umbrella review* by focusing
specifically on meta-analyses of randomised
controlled trials (RCTs), applying a structured
approach to managing overlapping meta-analyses,
and integrating quantitative credibility assessment
with outcome-level evaluation using the Grading
of Recommendations Assessment, Development
and Evaluation (GRADE) approach. This approach
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Psychological distress, depression and anxiety are
highly prevalent among university students. A recent
umbrella review synthesised findings from 74 meta-
analyses covering a broad range of intervention studies
in university students. However, the evidence remains
heterogeneous and often of limited methodological
quality, making it difficult to determine which
interventions are supported by the most credible
evidence.

WHAT THIS STUDY ADDS

= This umbrella review synthesised evidence from 28
meta-analyses of randomised controlled trials (RCTs)
evaluating psychosocial interventions for mental health
in university students. By restricting the evidence base
to meta-analyses of RCTs, systematically addressing
overlapping syntheses based on Population, Intervention,
Comparator, Outcome (PICO) criteria, and combining
quantitative credibility assessment with outcome-level
Grading of Recommendations Assessment, Development
and Evaluation (GRADE) evaluation, the present study
provides a structured appraisal of the robustness
and certainty of the available evidence. Mindfulness
and cognitive-based interventions showed the most
consistent evidence of benefit, although overall certainty
remained limited.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR
POLICY

= This work clarifies which psychosocial interventions
are most credible and where uncertainty persists,
offering a clearer evidence hierarchy for clinicians
and policymakers. Mindfulness and cognitive-based
approaches are supported by the most consistent
evidence of efficacy. These findings highlight the need
for future research to develop and rigorously evaluate
scalable intervention formats that can be delivered at

the population level within university settings.

prioritises internal validity and provides a transparent appraisal
of the robustness and certainty of the available evidence.

Objective

Against this background, this study aims to: (1) map the evidence
on the efficacy of psychosocial interventions for mental health
disorders among university students tested in RCTs; (2) quantify
the strength of the associations between these interventions and
mental health outcomes, as well as to assess the credibility of the
evidence using the GRADE approach, in accordance with quan-
titative umbrella review criteria (URC).’

STUDY SELECTION AND ANALYSIS

We conducted an umbrella review of SRs and meta-analyses on
psychosocial interventions for university students to synthesise
evidence and assess consistency across findings.® This study
followed the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines’ and was registered in
advance on the International Prospective Register of Systematic
Reviews (PROSPERO) (CRD42023493618).

Search strategy and study selection

We conducted a systematic search of the electronic databases
Medline, PubMed, Cochrane Central, PsycINFO, CINAHL,
Epistemonikos and Campbell Collaboration from 1 January
2014 to 1 February 2026, without language restrictions (online
supplemental table S1). Reference lists of relevant studies were
also screened.

Two reviewers (GM, BC) independently screened titles and
abstracts, and discrepancies were resolved by discussion with a
third reviewer (MN or GT). Full texts were assessed by at least
two reviewers (GM, BC or AC).

Inclusion and exclusion criteria

We included SRs of RCTs evaluating the efficacy of psycho-
social interventions to improve mental health and well-being
in university students. This restriction to RCT-based meta-
analyses was intended to prioritise internal validity and reduce
potential bias related to confounding and selection effects
that may affect non-randomised evidence. Outcomes included
anxiety, depression, distress, post-traumatic stress disorder
(PTSD), quality of life (QoL) and well-being. Any compar-
ator was eligible. The population included university students
regardless of mental health status or sociodemographic char-
acteristics. SRs published between January 2014 and February
2026 were included.

For quantitative synthesis, SRs had to include a meta-analysis
with study-level effect sizes (ESs) with 95% Cls. When multiple
meta-analyses addressed the same PICO, we retained the one
including the largest number of primary studies to avoid duplica-
tion and maximise data coverage, in line with previous umbrella
reviews.®? Details are present in online supplemental table S3.

To facilitate a consistent synthesis across reviews including
heterogeneous psychological interventions, we grouped inter-
ventions into conceptual categories based on the most frequently
reported intervention types and their underlying therapeutic
approach. Interventions sharing similar theoretical foundations
or therapeutic mechanisms were aggregated under the same
overarching category. This approach standardised the classifica-
tion of interventions across reviews while preserving the main
conceptual distinctions between intervention families.

Eight categories were defined: (1) mindfulness-based interven-
tions; (2) cognitive-based interventions; (3) positive psychology
interventions; (4) relaxation-based interventions; (5) psycho-
educational interventions; (6) social support interventions; (7)
art therapy interventions; and (8) multimodal interventions.
If multiple types of interventions were included, we applied a
=50% rule: if at least half of the trials used the same interven-
tion type, the meta-analysis was classified under that dominant
category. If no single category reached the 50% threshold, the
intervention was classified as multimodal. This classification was
applied at the meta-analysis level for the quantitative umbrella
review objective.

Comparators were classified as active (structured inter-
ventions) or inactive (eg, waitlist, no intervention). If a meta-
analysis included only active or only inactive comparators, it
was classified accordingly. Whenever meta-analyses reported
subgroup-specific effect estimates according to comparator type
(active vs inactive), these estimates were retained for the analysis.
When subgroup estimates were not available and meta-analyses
included a mixture of active and inactive control groups, we
applied a =50%rule to classify the comparator category based
on the proportion of trials using each type of control. Outcomes
included measures of mental health symptoms (anxiety,
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depression, distress, PTSD) as well as broader outcomes related
to psychological functioning, including QoL and well-being.

Data extraction and quality assessment

Three reviewers (GM, BC, AC) independently extracted data,
resolving disagreements by consensus with a fourth reviewer
(MN) if needed. When study-level ESs or other data required for
the reanalysis were not available, we first examined the primary
studies included in the SRs to determine whether the neces-
sary information could be retrieved. When the required data
were still unavailable, we contacted the corresponding authors
of the SRs to request additional information. If the data could
not be obtained, the review was excluded from the quantitative
reanalysis.

Reporting quality was assessed using AMSTAR-IL'

Statistical analysis

For each included meta-analysis, we re-estimated summary
standardised mean differences (SMDs) with 95% using
inverse-variance random-effects models, given the expected
methodological and clinical heterogeneity. Between-study
heterogeneity was quantified using 12 and estimated using the
restricted maximum likelihood method, and further assessed
using Cochran’s Q statistic (p<0.10) and described with the I2
metric."! ESs extracted from the included meta-analyses were
re-estimated using a consistent metric and orientation. Reported
SMD, including variants such as Hedges’ g, were analysed within
a common SMD framework, as these metrics represent closely
related estimators of the same standardised effect. Specifically,
all outcomes were expressed as SMDs, and the direction of the
effects was harmonised so that negative values consistently indi-
cated effects favouring the intervention, whereas positive values
indicated effects favouring the control condition. Numbers-
needed-to-treat were calculated using the formula proposed by
Furukawa and Leucht.'! Additionally, we estimated 95% predic-
tion intervals (PIs) for random-effects estimates to account for
between-study heterogeneity and uncertainty in future studies.
Potential publication bias and small-study effects were evaluated
using Egger’s regression asymmetry test.'> A p value <0.10 in
this test, combined with a more conservative ES in the largest
study, was considered evidence of small-study effects bias.

Excess significance bias was assessed by comparing the observed
number of significant results (O; positive studies, p<0.05) with
the expected number (E)." For each meta-analysis, E was calcu-
lated as the sum of the statistical power estimates for all included
studies. Statistical power of each study was computed using an
algorithm based on the non-central ¢ distribution, implemented
in R, following previously described methods for excess signifi-
cance testing.'* The estimated power depended on the plausible
ES, which was assumed to correspond to the ES of the largest
study within the meta-analysis. Excess significance bias was
considered present at a p value <0.10.

Evidence strength was classified using URC® as ‘convincing’,
‘highly suggestive’, ‘suggestive’ or ‘weak’ based on statistical
significance, sample size, heterogeneity, PIs and bias indicators.®
Because analyses were based on RCTs with continuous outcomes,
the sample-size threshold for evidence grading was defined using
the total number of participants contributing to each pooled esti-
mate rather than the number of outcome ‘cases’. Meta-analyses
were deemed free from biases and classified as convincing (Class
1) if they satisfied the following criteria: p value <10~ °in random-
effects meta-analysis; inclusion of more than 1000 participants;
low or moderate between-study heterogeneity (12 <50%); 95%

PI excluding the null value; no evidence of small-study effects or
excess significance bias; and the largest study showing a nomi-
nally significant result (p<0.05). Associations were classified
as highly suggestive (Class II) if they involved more than 1000
participants, exhibited highly significant summary associations
(p value <107¢ by random-effects) and had the largest study
showing a nominally significant result (p<0.05). Suggestive
evidence (Class III) was defined by meta-analyses with more than
1000 participants and p value <0.001 in random-effects models.
Weak associations (Class IV) required only a p value <0.0S.
Associations were considered non-significant if p>0.050.°
Statistical analyses were performed using R through RStudio
V.1.3.1056 for Windows, using the meta package for meta-
analysis and pwr, dplyr and sqldf for supporting analyses.

Credibility of evidence

Credibility was additionally assessed using GRADE, consid-
ering risk of bias (RoB), inconsistency, indirectness, impreci-
sion and publication bias.” Summary of findings tables were
generated using the Grading of Recommendations Assessment,
Development and Evaluation Pro Guideline Development Tool
(GRADEpro GDT) application.

FINDINGS

Description of studies included in the meta-analyses

The study selection process is illustrated in figure 1. The search
identified 18 130 records; after deduplication and screening of
titles and abstracts, 79 full-text articles were assessed, and 34
SRs met inclusion criteria. Of these, four did not provide a meta-
analysis and two did not report accessible study-level ES data
(figure 1). After managing overlapping PICO-defined syntheses
according to predefined criteria described in the study selec-
tion and analysis section, 12 SRs were retained, providing 28
unique meta-analyses for reanalysis. Meta-analyses excluded due
to overlap were examined to compare the direction of pooled
effects with those retained for quantitative reanalysis, with no
materially conflicting findings observed. Table 1 summarises the
characteristics of the included SRs. The “Type of psychosocial
intervention’ column reflects the range of interventions included
in the primary trials of each review, which may include multiple
intervention types. For the quantitative analysis, interventions
were subsequently classified into eight categories. Characteris-
tics and results of the 28 meta-analyses are reported in online
supplemental table S4.

Among the included SRs, 13 analysed unselected university
students, while the others included participants with elevated
symptoms of anxiety, depression or distress. Interventions were
heterogeneous and grouped according to theoretical orienta-
tion. Mindfulness-based interventions were the most frequent,
appearing in 26 (76.5%) of the 34 reviews. Cognitive behavioural
therapy (CBT)-based interventions were included in 15 (44.1%)
reviews. Other approaches included positive psychology and
relaxation-based interventions (each in six reviews; 17.6%),
as well as acceptance and commitment therapy (five reviews;
14.7%), stress management (four reviews; 11.8%) and
psychoeducational-based interventions (three reviews; 8.8%).
Less frequently represented approaches included resilience,
dialectical behaviour therapy, expressive writing and cognitive-
based interventions (each in two reviews; 5.9%). A small number
of reviews included art and music therapy, peer education, social
support, personalised feedback and animal-assisted interven-
tions (each in one review; 2.9%). Because several SRs included
more than one type of psychosocial intervention, reviews could
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Identification

Screening

Included

Records identified from
databases:
(n=18.130)

Records screened for title &
abstract
(n=9.181)

—. Records excluded

!

Records screened for full text
(n=79)

Duplicate records removed
(n =8.949)

(n=9.102)

Reports excluded:

Records included
(n=34)

Total SRs included in the umbrella

review (1°objective)
(n=34)

Wrong population (n=5)

+  Wrong Study design (n=22)
Wrong Type of intervention (n=12)
Wrong outcome (n=6)

(n=45)

Reports excluded (for the second objective of
the study):

Total SRs included in the umbrella

review (2° objective)
(n=12)

—/

Total meta-analyses included in the

umbrella review (2° objective)
(n=28)

+  No meta-analysis (n=4)
No accessible study-level data (n=2)
SRs excluded due to overlapping meta-
analyses addressing the same PICO
(n=16)
[The meta-analyses with the largest
number of component studies reporting
study-level effect sizes was retained]
(n=22)

Figure 1  Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram. SRs, systematic reviews; PICO, Population,
Intervention, Comparator, Outcome.

contribute to more than one category and percentages may
therefore exceed 100%. Most SRs included inactive control
groups. 15 (44.1%) reviews included only inactive comparators,
1 (2.9%) only active comparators, 17 (50.0%) included both and

1 (2.9%) did not report the comparator type.

Depression was the most frequently reported outcome,
appearing in 25 (73.5%) of the 34 SRs, followed by anxiety in
23 (67.6%), distress in 21 (61.8%) and well-being in 9 (26.5%)
reviews. Because several SRs examined more than one mental
health outcome, reviews could contribute to more than one
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Table 1

Characteristics of the 34 systematic reviews included in the primary objective of the study

Mental health

First author, year Population Intervention Comparison outcomes Meta-analysis
Type of psychosocial intervention No. of meta-
Sample No. of participants (I/C) included in the review analyses
Amanvermez 2022' University students  2635/2324 Stress management, CBT-based  I/A Distress MA not included
Barrantes-Braisetal 20162 University students  636/706 CBT-based, relaxation-based, NA Depression, anxiety ~ MA not included
positive psychology, stress
management
Chen 2021%° University students  604/600 Mindfulness-based | Depression, anxiety, ~ MA not included
distress
Chen 2023 University students  461/497 Mindfulness-based /A Depression, anxiety, ~ MA not included
distress, well-being
Chiodelli 2020 University students 2166 Mindfulness-based /A Depression, anxiety, ~ MA not included
distress, well-being
Da Silva 2023% University students ~ 344/350 Mindfulness-based | Well-being, distress MA not included
Davies 2014" University students 1795 Mindfulness-based, CBT-based,  I/A Depression, anxiety ~ MA not included
stress management
Dawson 2020% University students 5066 Mindfulness-based IIA Depression, anxiety, ~ MA not included
distress, well-being
Fu 2020%' University students ~ 1462/1421 CBT-based I Depression MA not included
Hathaisaard 2022% University students 689 Mindfulness-based | Distress MA not included
Johnson 2023% University students 3746 Mindfulness-based IIA Depression, anxiety, ~ MA not included
distress
Li 2018 University students  391/360 Mindfulness-based, stress | Depression, anxiety, ~ MA not included
management, art therapy, distress
relaxation-based
Liu 202238 University students 2215 Mindfulness-based, CBT-based | Anxiety, distress MA not included
Ma 2021% University students  1620/1454 CBT-based, ACT-based, I/A Depression MA not included
mindfulness-based
Ma 2022 University students 2716 Mindfulness-based, ACT-based  I/A Depression, anxiety ~ MA not included
Oliveira 2023* University students 1619 CBT-based | Anxiety MA not included
Parbery-Clark 2021'® University students  NA Animal-assisted | Depression, anxiety, ~ MA not included
distress
Riboldi 2022 University students 1403 CBT-based, DBT-based, | Depression, anxiety ~ MA not included
relaxation-based, positive
psychology, mindfulness-based
Wang 2023 University students ~ 2355/2125 DBT-based, CBT-based, /A Depression, anxiety MA not included
mindfulness-based
Zuo 2023* University students  846/849 Mindfulness-based /A Depression, anxiety, ~ MA not included
distress
Gong 2023% University students  557/543 Mindfulness-based /A Depression, anxiety, ~ MA not included
distress, well-being
Lu 2024 University students  493/528 Mindfulness-based /A Distress MA not included
Juniar 202525 University 1384/1550 Mindfulness-based, /A Distress 1
students relaxation-based,
positive psychology,
psychoeducational, CBT-based
Ang 202219 University 1342/993 Resilience I/A Depression, distress 2
students
Barnett 202128 University 7158 Mindfulness-based, CBT- I/A Depression, anxiety 6
students based, relaxation-based,
positive psychology,
psychoeducational, expressive
writing, music therapy, social
support
Ferrari 202220 University 3268 ACT-based, mindfulness- A Well-being 1
students based, positive psychology
Halladay 201915 University 4211 Mindfulness-based I/A Depression, anxiety, 5
students distress
Continued
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Table 1 Continued

Mental health

First author, year Population Intervention Comparison outcomes Meta-analysis
Type of psychosocial intervention No. of meta-
Sample No. of participants (I/C) included in the review analyses
Harrer 201922 University 10583 CBT-based, ACT-based, I/A Depression, anxiety, 2
students mindfulness-based, skills distress, well-being
training, expressive writing,
personalised feedback, peer
support
Howell 201936 University 585 ACT-based | Well-being 1
students
Huang 201823 University NA CBT-based, mindfulness-based | Depression, anxiety 2
students
Lo 201844 University 2422 CBT-based, mindfulness- | Depression, anxiety, 5
students based, psychoeducational distress
Ma 201926 University 2472 Mindfulness-based | Depression 1
students
Malinauskas 202241 University 5086 CBT-based, mindfulness- | Depression, anxiety, 1
students based, positive psychology distress
Pan 202448 University 1397/1425 Mindfulness-based | Depression, anxiety, 1
students distress, well-being

Systematic reviews included in the secondary objective are highlighted in bold.
No. of participants: total or intervention/control.

A, active; AC, attention control; ACT, acceptance and commitment therapy; CAU, care as usual; CBT, cognitive behavioural therapy; DBT, dialectical behaviour therapy; I, inactive;

MA, meta-analysis; NA, information not available.

outcome category. Most SRs included mixed student samples,
often combining trials with unselected students and students with
elevated symptoms of anxiety, distress or depression. Interven-
tions were delivered through multiple formats, including online,
face-to-face or blended approaches, and were implemented
across different settings such as university campuses, labora-
tories, health clinics or home environments. Further details
are reported in online supplemental table S2. Mental health
outcomes were assessed using a range of validated psychometric
instruments. Anxiety was commonly measured using instruments
such as the Generalized Anxiety Disorder-7 (GAD-7), State-Trait
Anxiety Inventory (STAI), Depression Anxiety Stress Scales-21
(DASS-21) and Beck Anxiety Inventory (BAI); depression using
the Beck Depression Inventory (BDI), Patient Health Question-
naire-9 (PHQ-9), Center for Epidemiologic Studies Depression
Scale (CES-D) and DASS-21; distress using the DASS-21 and
Perceived Stress Scale (PSS); and well-being using the MHC-SF
and WEMWABS. The use of different measurement tools across
the underlying trials may have contributed to heterogeneity in
the pooled effect estimates.

Reporting quality of the SRs

Of the 34 included SRs, 1 (3%) was rated as ‘high’ quality,"
3 (9%) as ‘moderate’,'*™® 9 (26%) as ‘low’*” " and 21 (62%)
as ‘critically low’.”*** Common methodological limitations
identified in low and critically low-quality reviews included the
absence of an excluded studies list with justifications for exclu-
sion, failure to mention the protocol of the SR, lack of assess-
ment of the potential impact of RoB and failure to account for
RoB in individual studies when interpreting the results. Addi-
tionally, publication bias was often not examined or discussed.
Details are present in online supplemental table SS5.

Umbrella review criteria
According to the URC,® no association reached convincing
evidence (Class I). One association provided highly suggestive

evidence (Class II): mindfulness-based interventions versus inac-
tive controls for distress. Seven associations provided sugges-
tive evidence (Class II): mindfulness-based and cognitive-based
interventions versus inactive controls for anxiety and depression,
cognitive-based interventions versus active controls for well-
being, and positive psychology and multimodal interventions
versus inactive controls for distress. Nine associations showed
weak evidence (Class IV): social-support interventions versus
inactive controls for anxiety; cognitive-based interventions versus
active controls for depression; art-therapy and multimodal inter-
ventions versus inactive controls for depression; cognitive-based
interventions versus inactive controls for distress and well-being;
and relaxation interventions versus inactive controls for anxiety,
depression and distress. Finally, evidence was non-significant in
the remaining 11 associations (table 2).

Certainty of evidence according to GRADE

Certainty of evidence was rated as moderate in three meta-
analyses: cognitive-based interventions versus inactive controls
for depression and anxiety, and mindfulness-based interventions
versus inactive controls for well-being; low in six: mindfulness
and relaxation-based interventions versus inactive controls for
anxiety, mindfulness and positive psychology-based interven-
tions versus inactive controls for distress, and cognitive-based
interventions versus both active and inactive controls for well-
being; and very low in the remaining 19. The most frequent
reasons for downgrading were RoB and imprecision. In several
cases, publication bias could not be formally assessed because
the number of included studies was below the recommended
threshold for statistical or visual evaluation (eg, Egger’s test or
funnel plot). Consequently, the overall certainty of the evidence
supporting the effectiveness of psychosocial interventions in
university students is generally low, and results should be inter-
preted with caution. Details are present in table 3 and in online
supplemental table S6.
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Table 2 Strength of reported associations according to umbrella review criteria

Meta-analysis*

Number of
participantst

Random effects p
value

Meta-analysis
predictive intervals

Random-effects effect
size (95% Cl) of the
largest study

Egger's testp Class of
value evidence

Mindfulness-based for
distress with inactive
control (Halladay 2019)"

Mindfulness-based for
depression with inactive
control (Ma 2019)%
Positive psychology-based
for distress with inactive
control (Ang 2022)"

Cognitive-based for well-
being with active control
(Ferrari 2022)*°
Mindfulness-based for
anxiety with inactive
control (Halladay 2019)"
Cognitive-based for
depression with inactive
control (Huang 2018)%

Cognitive-based for
anxiety with inactive
control (Huang 2018)?
Multimodal for distress
with inactive control
(Juniar 2025)*

Multimodal for depression
with inactive control (Ang
2022)"

Social support for anxiety
with inactive control
(Barnett 2021)%
Cognitive-based for
depression with active
control (Barnet 2021)%
Art therapy for depression
with inactive control
(Barnett 2021)%
Cognitive-based for
distress with inactive
control (Harrer 2019)%

Cognitive-based for well-
being with inactive control
(Howell 2019)*
Relaxation-based for
anxiety with inactive
control (Lo 2018)*
Relaxation-based for
depression with inactive
control (Lo 2018)*
Relaxation-based for
distress with inactive
control (Lo 2018)*
Multimodal for anxiety
with inactive control
(Malinauskas 2022)*'

Mindfulness-based for
well-being with inactive
control (Pan 2024)*®

Cognitive-based for
anxiety with active control
(Barnett 2021)*®

1643

1819

1112

1314

1185

2581

1507

3048

1127

126

551

123

4186

492

335

110

150

2099

1352

194

2.59%107"°

2.22x107"

5.29x10™%

1.38x107%

7.75x10™%

2.09%x107"

2.06x107"

45x107%

0.0094

2.22x107%

0.0077

0.0116

0.0183

0.0224

2.79x107"

0.0233

0.0414

0.0780

0.5866

0.3523

0.1

0.4

0.2

0.2

0.7

0.6

0.3

0.93

0.6

0.5

0.8

0.8

0.7

0.2

0.9

0.8

0.6

-0.76, —0.05

—0.93, -0.1

-0.37,-0.08

—0.57, -0.02

-1.68, 0.59

-1.38,0.17

—0.98, 0.02

-3.57,1.88

—0.83,0.33

-3.68,2.02

-1.01,0.32

—4.93,2.54

-0.88, 0.47

-1.08,0.47

-1.07, -0.53

-1.65, 0.67

-1.07,0.38

-2.86, 1.7

-1.02,0.88

-1.75,1.26

-0.27 (-0.5, —0.04)

-0.19 (~0.45, 0.07)

-0.3 (-0.66, 0.06)

-0.05(-0.3,0.2)

0.14 (-0.15, 0.43)

-0.07 (-0.37,0.23)

-0.32 (-0.66, 0.02)

-0.75 (~1.05, -0.45)

0.04 (-0.22, 0.3)

-0.81 (-1.3,-0.32)

-0.54 (-0.88, -0.2)

-1.89 (-2.46, -1.32)

-0.05 (-0.16, 0.06)

0.05 (-0.17, 0.26)

-0.64 (-1.09, -0.19)

-0.68 (-1.31, -0.06)

-0.23 (-0.74, 0.29)

0.15 (-0.08, 0.38)

-0.25 (-0.47, —0.03)

-0.03 (-0.57, 0.5)

<0.05 Il

<0.05 1]

0.47 1]

<0.05 1]

<0.05 1]

<0.05 1]

0.46 \%

NA \'%

NA \%

NA \%

NA \%

NA W%

NA 1%

NA \%

NA NSA

0.49 NSA

NA NSA

Continued
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Table 2 Continued

Number of
participantst

Random effects p

Meta-analysis* value

Meta-analysis
predictive intervals

Random-effects effect
size (95% Cl) of the
largest study

Egger’'s testp  Class of
value evidence

Psychoeducational for 407 0.0746 0.2
depression with active

control (Barnett 2021)%

Social support for 146
depression with inactive

control (Barnett 2021)%
Mindfulness-based for 830
depression with active

control (Halladay 2019)"
Mindfulness-based for 663
anxiety with active control
(Halladay 2019)"
Mindfulness-based for 605
distress with active control
(Halladay 2019)"

Mindfulness-based for 368
well-being with active
control (Harrer 2019)%

Psychoeducational for 385
anxiety with inactive

control (Lo 2018)*
Psychoeducational for 385
depression with inactive

control (Lo 2018)*

0.2835 0

0.6525 0.3

0.2269 0.4

0.5130 0.5

0.1308 0

0.4086 1

0.0512 0

-0.59, 0.25

-2.8,237

—0.37,0.45

-0.37,0.63

—0.71,0.54

—0.49,0.18

—-16.94, 18.28

-1.5,1.1

-0.07 (-0.36, 0.22) NA NSA

-0.13 (-0.57, 0.31) NA NSA

0.32 (0.04, 0.6) NA NSA

0.3(0.02, 0.58) NA NSA

0.26 (-0.02, 0.54) NA NSA

-0.22 (-0.57,0.13) NA NSA

-0.12 (-0.34,0.1) NA NSA

-0.23 (-0.45, -0.01) NA NSA

Convincing evidence (class I): 1000 cases, significant summary associations (p<1 07 per random-effects calculations, no evidence of small-study effects (Egger’s test p>0.05),
no evidence of excess of significance bias, prediction intervals not including the null value, largest study nominally significant (p<0.05) and not large heterogeneity (12 <50%).

Highly suggestive evidence (class I1): >1000 participants, significant summary associations (p<10~°) per random-effects calculation and the largest study statistically significant
(p<0.05). Suggestive evidence (class Ill): =1000 participants and significant summary associations (p<10~>) per random-effects calculations. Weak evidence (class IV): all other

associations with p <0.05. Non-significant associations: all associations with p>0.05.

*Meta-analysis with unique Population, Intervention, Comparator, Outcome (PICO) framework.

tTotal number of participants included in the meta-analysis.
NSA, non-significant association.

Overall ranking

For the outcome of depression, cognitive-based interventions
compared with inactive controls (moderate certainty, low-quality
SR) and mindfulness-based interventions compared with inactive
controls (very low certainty, low-quality SR) were supported by
suggestive evidence (Class III). All other interventions showed
weak or non-significant evidence, mostly with very low GRADE
ratings.

For the outcome of anxiety, cognitive-based interventions
compared with inactive controls (moderate certainty, low-
quality SR) and mindfulness-based interventions compared with
inactive controls (low certainty, high-quality SR) were supported
by suggestive evidence (Class III). All other interventions showed
weak or non-significant evidence, typically characterised by very
low GRADE ratings.

For the outcome of distress, mindfulness-based inter-
ventions compared with inactive controls showed highly
suggestive evidence (Class II, low certainty, high-quality
SR). Positive psychology interventions compared with inac-
tive controls (low certainty, low-quality SR) and multimodal
interventions compared with inactive controls (very low
certainty, low-quality SR) were supported by suggestive
evidence (Class III). The remaining associations were weak
or non-significant, with very low GRADE ratings.

For the outcome of well-being, only cognitive-based inter-
ventions compared with active controls showed suggestive
evidence (Class III, low certainty, low-quality SR), while all

others were weak or non-significant, with certainty ranging
from very low to moderate and mostly low methodological
quality (table 3).

CONCLUSIONS AND CLINICAL IMPLICATIONS

Although psychosocial interventions appear effective in
improving student mental health, the strength and credibility
of evidence vary across intervention types and outcomes. By
applying standardised criteria, this umbrella review identifies
more robust versus uncertain associations, addressing previ-
ously inconsistent findings. Across outcomes, mindfulness
and cognitive-based interventions showed the most consistent
evidence.

Mindfulness-based interventions provided highly suggestive
evidence for reducing distress compared with inactive controls
(Class IT; GRADE: low; high-quality SRs) and suggestive evidence
for anxiety and depression, also against inactive comparators
(Class III), with variable certainty and review quality (for anxiety:
GRADE low, AMSTAR high; for depression: GRADE very low,
AMSTAR low). Cognitive-based interventions demonstrated
suggestive evidence for improving depression and anxiety versus
inactive controls (Class III; GRADE moderate, AMSTAR low),
and for well-being versus active controls (Class III; GRADE
low, AMSTAR low). Positive psychology (Class III; GRADE
low, AMSTAR low) and multimodal interventions (Class III;
GRADE: very low; AMSTAR: low) similarly showed suggestive

8

Muriago G, et al. BMJ Ment Health 2026;29:1-11. doi:10.1136/bmjment-2025-302323

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1senb Agq 920z AeN TT uo wod fwg yyesyelusw//:sdny woly papeojumod ‘9z0zZ AeN 8 U0 £2£Z0€-G20Z-uawlwg/9eTT 0T Se paysiiand 1siy :yieaH [elusiN CING



Table 3 Ranking of intervention effects on different outcomes

Type of intervention Number of studies Sample size SMD (95% CI) URC GRADE AMSTAR-2
Depression
Cognitive-based interventions (1) 42 2581 —0.60 (-0.75, —0.45) 1] Moderate Low
Mindfulness-based interventions (I) 23 1819 —0.52 (-0.65, —0.39) 1] Very low Low
Multimodal interventions (I) 12 1127 —0.25 (-0.44, —0.06) \% Very low Low
Cognitive-based interventions (A) 8 551 —0.34 (-0.59, —0.09) \% Very low Very low
Art therapy interventions (I) 3 123 -1.19(=2.12,-0.27) I\ Very low Very low
Relaxation interventions (1) 3 110 —0.49 (-0.91, —0.07) \% Very low Very low
Mindfulness—based interventions (A) 9 830 0.04 (-0.14,0.22) NSA Very low High
Social support interventions (1) 2 146 —-0.22 (-0.62,0.18) NSA Very low Very low
Psychoeducational interventions (A) 3 407 —-0.17 (-0.37, 0.02) NSA Very low Very low
Psychoeducational interventions (I) 2 385 —0.20 (-0.40, 0.00) NSA Very low Very low
Anxiety
Cognitive-based interventions (1) 32 1507 —0.48 (-0.62, —0.34) 1] Moderate Low
Mindfulness-based interventions (I) 20 1185 —0.54 (-0.81, -0.27) 1] Low High
Relaxation interventions (1) 8 335 —-0.80 (-1.03, —0.58) \% Low Very low
Social support interventions (I) 2 126 —-0.83 (-1.27, -0.39) \% Very low Very low
Mindfulness-based interventions (A) 7 663 0.13 (-0.08, 0.34) NSA Very low High
Cognitive-based interventions (A) 5 194 —-0.24 (-0.76, 0.27) NSA Very low Very low
Multimodal interventions (1) 9 2099 —0.58 (-1.22, 0.06) NSA Very low Very low
Psychoeducational interventions (I) 2 385 0.67 (-0.92, 2.26) NSA Very low Very low
Distress
Mindfulness-based interventions (1) 23 1643 —-0.40 (-0.53, -0.28) Il Low High
Positive psychology-based interventions (1) 13 112 —0.22 (-0.35, -0.10) 1] Low Low
Multimodal interventions (1) 31 3048 -0.85 (-1.32, -0.37) 1] Very low Low
Cognitive-based interventions (1) 16 4186 —0.21 (-0.38, —0.04) \% Very low Low
Relaxation interventions (1) 3 150 —-0.34 (-0.67, —0.01) \% Very low Very low
Mindfulness-based interventions (A) 6 605 —0.08 (-0.33,0.16) NSA Very low High
Well-being
Cognitive-based interventions (A) 1" 1314 —-0.30 (-0.42, -0.18) 1] Low Low
Cognitive-based interventions (1) 5 492 —0.31 (-0.57, —=0.04) \% Low Very low
Mindfulness-based interventions (1) 12 1352 —-0.07 (-0.33,0.19) NSA Moderate Very low
Mindfulness-based interventions (A) 4 368 —0.16 (-0.37, 0.05) NSA Very low Low

A, active control; GRADE, Grading of Recommendations Assessment, Development and Evaluation; |, inactive control ; NSA, non-significant association; SMD, standardised mean

difference; URC, umbrella review criteria.

evidence for reducing distress compared with inactive controls.
Most other intervention types yielded weak or non-significant
results, generally supported by low or very low certainty and
mostly low or very low reporting quality.

This synthesis offers a clearer hierarchy of evidence to inform
the selection and implementation of interventions that are most
likely to yield reliable benefits in university settings.

To our knowledge, this study represents the first quantita-
tive reanalysis of psychosocial interventions targeting university
students that applies, in combination, standardised credibility
criteria (URC, GRADE and AMSTAR-2) to depression, anxiety,
distress and well-being simultaneously. Our findings align with
that of Cuijpers et al*’ who highlighted the suboptimal quality
of many meta-analyses. Harith et al*® found that CBT interven-
tions were effective, particularly against inactive controls. This
pattern is consistent with our comparator-harmonised reanalysis.
Finally, Huang et al* showed that the positive effects of psycho-
social interventions often declined once heterogeneity and bias
were accounted for, mirroring our credibility and grading evalu-
ations of CBT and mindfulness-based interventions.

Across these reviews, three themes emerged: modest benefits
across outcomes; limited certainty due to methodological weak-
nesses and stronger effects against inactive controls. Compared

with previous studies, ours add a unified, outcome-specific
appraisal that integrates standardised credibility frameworks
and methodological quality assessments. It also applies a system-
atic harmonisation of comparator groups. This may explain why
only a few associations reached suggestive or higher evidence
under stricter grading.

This umbrella review has several methodological strengths,
including prospective registration, Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidance,
comprehensive search, independent duplicate screening and
data extraction, and reanalysis of meta-analysis using a uniform
random-effects framework with 95% PI, small-study effect and
excess-significance tests. This approach applied a credibility
lens consistently across comparisons. By integrating multiple
methods and standardising comparator groups, we improved
the clarity and comparability of results across interventions and
outcomes.

However, important limitations should be considered. Most
included reviews were of low or critically low quality, often
lacking protocols, exclusion lists or adequate RoB assess-
ment. Certainty of evidence was generally low, with only three
meta-analyses rated as moderate. Publication bias testing was
frequently underpowered due to the small number of trials.

Muriago G, et al. BMJ Ment Health 2026;29:1-11. doi:10.1136/bmjment-2025-302323
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Furthermore, the quantitative synthesis reflects a selection of
non-overlapping meta-analyses, as overlapping evidence was
managed by retaining the largest meta-analysis for each PICO
question. While this approach reduces redundancy and depen-
dence across estimates, it may have led to the exclusion of
alternative meta-analytic evidence addressing similar questions,
limiting the comprehensiveness of the quantitative synthesis.
Some reviews mixed universal and indicated student samples,
limiting clarity regarding prevention level and baseline severity.
When meta-analyses included a mixture of active and inactive
comparators without reporting subgroup-specific estimates,
we applied a =50%rule to classify comparator type. Although
this ensured consistency across analyses, this approach may
have introduced some degree of misclassification and attenu-
ated differences between comparator categories. An additional
limitation concerns the absence of quantitative evidence for QoL
and PTSD outcomes. Although these outcomes were part of our
eligibility criteria, no SRs with meta-analyses on these outcomes
were identified.

At the service level, mindfulness and cognitive-based inter-
ventions appear the most promising. However, given the low
certainty of the evidence, implementation should be cautious,
supported by routine outcome monitoring, and preferably deliv-
ered within structured, scalable stepped-care systems.

From a research perspective, future trials should be prereg-
istered, adequately powered and use active controls and stan-
dardised outcomes. Comparative, multisite designs would
improve generalisability, while SRs should adopt protocol-driven
methods with bias assessment.

This umbrella review synthesised psychosocial interven-
tions for university students within a unified, evidence-grading
framework. Across outcomes, mindfulness and cognitive-based
interventions showed the most robust and consistent evidence,
with benefits for depression, anxiety and distress. However,
the overall evidence base remains limited and of low certainty,
with stronger effects typically observed against inactive compar-
ators. These findings suggest that psychosocial interventions
may improve student mental health, but further methodological
refinement is needed to identify the most effective strategies,
particularly against active controls.

Acknowledgements The authors wish to thank all those who kindly responded to
our requests and provided additional data or clarifications for this review.

Contributors All authors contributed to the conception and design of the review.
GM, AC, BC and GT were responsible for data collection, synthesis and analysis.

MN, DP and CB provided methodological supervision and contributed to the
interpretation of findings. GM and AC drafted the manuscript, and all authors revised
it critically. All authors approved the final version of the manuscript and agree to be
accountable for all aspects of the work. GM and AC contributed equally to this work
and share first authorship. GM and AC are joint guarantors. MN and CB are last
co-authors.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Patient consent for publication Not applicable.
Ethics approval Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement All data relevant to the study are included in the
article or uploaded as supplementary information.

Supplemental material This content has been supplied by the author(s).

It has not been vetted by BMJ Publishing Group Limited (BMJ) and may not
have been peer-reviewed. Any opinions or recommendations discussed are
solely those of the author(s) and are not endorsed by BMJ. BMJ disclaims all
liability and responsibility arising from any reliance placed on the content.
Where the content includes any translated material, BMJ does not warrant the
accuracy and reliability of the translations (including but not limited to local
regulations, clinical guidelines, terminology, drug names and drug dosages), and

is not responsible for any error and/or omissions arising from translation and
adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: https://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Andrea Chiccoli https://orcid.org/0009-0000-4802-6259
Davide Papola https://orcid.org/0000-0001-6482-8593

REFERENCES

1 Auerbach RP, Alonso J, Axinn WG, et al. Mental disorders among college students
in the World Health Organization World Mental Health Surveys. Psychol Med
2016;46:2955-70.

2 Mason A, Rapsey C, Sampson N, et al. Prevalence, age-of-onset, and course of mental
disorders among 72,288 first-year university students from 18 countries in the World
Mental Health International College Student (WMH-ICS) initiative. J Psychiatr Res
2025;183:225-36.

3 Papola D, Prina E, Ceccarelli C, et al. Psychological and social interventions for the
promotion of mental health in people living in low- and middle-income countries
affected by humanitarian crises. Cochrane Database Syst Rev 2024;5:CD014300.

4 Huang H, Huang S, Chen S, et al. Interventions for psychiatric disorders among
university students: An umbrella review of systematic reviews and meta-analyses. Int J
Clin Health Psychol 2024;24:100431.

5 Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging consensus on rating
quality of evidence and strength of recommendations. BMJ 2008;336:924-6.

6 Fusar-Poli P, Radua J. Ten simple rules for conducting umbrella reviews. £vid Based
Ment Health 2018;21:95-100.

7 Page MJ, McKenzie JE, Bossuyt PM, et a/. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ 2021;372:n71.

8 Papola D, Ostuzzi G, Gastaldon C, et al. Antipsychotic use and risk of life-threatening
medical events: umbrella review of observational studies. Acta Psychiatr Scand
2019;140:227-43.

9 Gastaldon C, Solmi M, Correll CU, et al. Risk factors of postpartum depression and
depressive symptoms: umbrella review of current evidence from systematic reviews
and meta-analyses of observational studies. Br J Psychiatry 2022;221:591-602.

10 Shea BJ, Reeves BC, Wells G, et al. AMSTAR 2: a critical appraisal tool for systematic
reviews that include randomised or non-randomised studies of healthcare
interventions, or both. BM/ 2017,358:j4008.

11 Furukawa TA, Leucht S. How to obtain NNT from Cohen'’s d: comparison of two
methods. PLoS One 2011;6:e19070.

12 Egger M, Davey Smith G, Schneider M, et al. Bias in meta-analysis detected by a
simple, graphical test. BMJ 1997;315:629-34.

13 loannidis JPA, Trikalinos TA. An exploratory test for an excess of significant findings.
Clin Trials 2007;4:245-53.

14 loannidis JPA. Clarifications on the application and interpretation of the test for
excess significance and its extensions. J Math Psychol 2013;57:184-7.

15 Halladay JE, Dawdy JL, McNamara IF, et al. Mindfulness for the Mental Health and
Well-Being of Post-Secondary Students: A Systematic Review and Meta-Analysis.
Mindfulness (N'Y) 2019;10:397-414.

16 Amanvermez Y, Zhao R, Cuijpers P, et al. Effects of self-guided stress management
interventions in college students: A systematic review and meta-analysis. Internet
Interv 2022;28:100503.

7 Davies EB, Morriss R, Glazebrook C. Computer-delivered and web-based
interventions to improve depression, anxiety, and psychological well-being of
university students: a systematic review and meta-analysis. J Med Internet Res
2014;16:e3142.

18 Parbery-Clark C, Lubamba M, Tanner L, et al. Animal-Assisted Interventions for
the Improvement of Mental Health Outcomes in Higher Education Students: A
Systematic Review of Randomised Controlled Trials. Int J Environ Res Public Health
2021;18:10768.

19 Ang WHD, Lau ST, Cheng LJ, et al. Effectiveness of resilience interventions for
higher education students: A meta-analysis and metaregression. J Educ Psychol
2022:114:1670:1670-94..

20 Ferrari M, Allan S, Arnold C, et a/. Digital interventions for psychological well-being
in university students: systematic review and meta-analysis. / Med Internet Res
2022;24:39686.

21 FuZ, Zhou S, Burger H, et al. Psychological interventions for depression in Chinese
university students: A systematic review and meta-analysis. J Affect Disord
2020;262:440-50.

22 Harrer M, Adam SH, Baumeister H, et al. Internet interventions for mental health in
university students: A systematic review and meta-analysis. Int / Methods Psychiatr
Res 2019;28:e1759.

10

Muriago G, et al. BMJ Ment Health 2026;29:1-11. doi:10.1136/bmjment-2025-302323

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1senb Agq 920z AeN TT uo wod fwg yyesyelusw//:sdny woly papeojumod ‘9z0zZ AeN 8 U0 £2£Z0€-G20Z-uawlwg/9eTT 0T Se paysiiand 1siy :yieaH [elusiN CING


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0009-0000-4802-6259
https://orcid.org/0000-0001-6482-8593
http://dx.doi.org/10.1017/S0033291716001665
http://dx.doi.org/10.1016/j.jpsychires.2024.11.021
http://dx.doi.org/10.1002/14651858.CD014300.pub2
http://dx.doi.org/10.1016/j.ijchp.2023.100431
http://dx.doi.org/10.1016/j.ijchp.2023.100431
http://dx.doi.org/10.1136/bmj.39489.470347.AD
http://dx.doi.org/10.1136/ebmental-2018-300014
http://dx.doi.org/10.1136/ebmental-2018-300014
http://dx.doi.org/10.1136/bmj.n71
http://dx.doi.org/10.1111/acps.13066
http://dx.doi.org/10.1192/bjp.2022.70
http://dx.doi.org/10.1136/bmj.j4008
http://dx.doi.org/10.1371/journal.pone.0019070
http://dx.doi.org/10.1136/bmj.315.7109.629
http://dx.doi.org/10.1177/1740774507079441
http://dx.doi.org/10.1016/j.jmp.2013.03.002
http://dx.doi.org/10.1007/s12671-018-0979-z
http://dx.doi.org/10.1016/j.invent.2022.100503
http://dx.doi.org/10.1016/j.invent.2022.100503
http://dx.doi.org/10.2196/jmir.3142
http://dx.doi.org/10.3390/ijerph182010768
http://dx.doi.org/10.1037/edu0000719
http://dx.doi.org/10.2196/39686
http://dx.doi.org/10.1016/j.jad.2019.11.058
http://dx.doi.org/10.1002/mpr.1759
http://dx.doi.org/10.1002/mpr.1759

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

Huang J, Nigatu YT, Smail-Crevier R, et a/. Interventions for common mental health
problems among university and college students: A systematic review and meta-
analysis of randomized controlled trials. / Psychiatr Res 2018;107:1-10.

Johnson BT, Acabchuk RL, George EA, et al. Mental and physical health impacts of
mindfulness training for college undergraduates: A systematic review and meta-
analysis of randomized controlled trials. Mindfulness (N Y) 2023;14:2077-96.

Juniar D, van Ballegooijen W, Kleygrewe G, et al. Stress management interventions
for university students in low-and middle-income countries: a systematic review and
meta-analysis. Front Digit Health 2025;7:1603389.

Ma L, Zhang Y, Cui Z. Mindfulness-Based Interventions for Prevention of Depressive
Symptoms in University Students: a Meta-analytic Review. Mindfulness (N'Y)
2019;10:2209-24.

Wang Q, Zhang W, An S. A systematic review and meta-analysis of Internet-based self-
help interventions for mental health among adolescents and college students. Internet
Interv 2023;34:100690.

Barnett P, Arundell L-L, Saunders R, et al. The efficacy of psychological interventions
for the prevention and treatment of mental health disorders in university students: A
systematic review and meta-analysis. J Affect Disord 2021;280:381-406.
Barrantes-Brais K, Sanchez-Urena B, Urena-Bonilla P. The effect of psychological and
exercise interventions on college students'well-being and ill-being: a meta-analysis of
randomized controlled trials. Journal of Sport and Health Research 2016;8:75-91.
Chen X, Zhang B, Jin S-X, et al. The effects of mindfulness-based interventions on
nursing students: A meta-analysis. Nurse Educ Today 2021;98:104718.

Chen B, Yang T, Xiao L, et al. Effects of Mobile Mindfulness Meditation on the Mental
Health of University Students: Systematic Review and Meta-analysis. J Med Internet
Res 2023;25:€39128.

Chiodelli R, Mello LTN de, Jesus SN de, et a/. Mindfulness-based interventions in
undergraduate students: a systematic review. J Am Coll Health 2022;70:791-800.
da Silva CCG, Bolognani CV, Amorim FF, et al. Effectiveness of training programs
based on mindfulness in reducing psychological distress and promoting well-being in
medical students: a systematic review and meta-analysis. Syst Rev 2023;12:79.
Dawson AF, Brown WW, Anderson J, et al. Mindfulness-Based Interventions for
University Students: A Systematic Review and Meta-Analysis of Randomised
Controlled Trials. Appl Psychol Health Well Being 2020;12:384-410.

Hathaisaard C, Wannarit K, Pattanaseri K. Mindfulness-based interventions reducing
and preventing stress and burnout in medical students: A systematic review and
meta-analysis. Asian J Psychiatr 2022;69:102997.

Howell AJ, Passmore H-A. Acceptance and Commitment Training (ACT) as a Positive
Psychological Intervention: A Systematic Review and Initial Meta-analysis Regarding
ACT's Role in Well-Being Promation Among University Students. J Happiness Stud
2019;20:1995-2010.

Li G, Yin H, Zhao J, et al. Interventions to promote mental health in nursing students:
A systematic review and meta-analysis of randomized controlled trials. / Adv Nurs
2018;74:2727-41.

38

40

41

42

43

44

45

46

47

48

49

50

Liu H, Soh KG, Samsudin S, et a/. Effects of exercise and psychological interventions
on smartphone addiction among university students: A systematic review. Front
Psychol 2022;13:1021285.

Ma L, Huang C, Tao R, et al. Meta-analytic review of online guided self-help
interventions for depressive symptoms among college students. Internet Interv
2021;25:100427.

Ma L, Wang Y, Pan L, et al. Mindfulness-informed (ACT) and Mindfulness-based
Programs (MBSR/MBCT) applied for college students to reduce symptoms

of depression and anxiety. Journal of Behavioral and Cognitive Therapy
2022;32:271-89.

Malinauskas R, Malinauskiene V. Meta-Analysis of Psychological Interventions for
Reducing Stress, Anxiety, and Depression among University Students during the
COVID-19 Pandemic. Int J Environ Res Public Health 2022;19:9199.

Oliveira C, Pacheco M, Borges J, et al. Internet-delivered cognitive behavioral therapy
for anxiety among university students: A systematic review and meta-analysis. Internet
Interv 2023;31:100609.

Riboldi I, Cavaleri D, Calabrese A, et al. Digital mental health interventions for anxiety
and depressive symptoms in university students during the COVID-19 pandemic:

A systematic review of randomized controlled trials. Rev Psiquiatr Salud Ment
2023;16:47-58.

Lo K, Waterland J, Todd P, et al. Group interventions to promote mental health in
health professional education: a systematic review and meta-analysis of randomised
controlled trials. Adv Health Sci Educ Theory Pract 2018;23:413-47.

Gong X-G, Wang L-P, Rong G, et al. Effects of online mindfulness-based interventions
on the mental health of university students: A systematic review and meta-analysis.
Front Psychol 2023;14:1073647.

Zuo X, Tang Y, Chen Y, et al. The efficacy of mindfulness-based interventions on mental
health among university students: a systematic review and meta-analysis. Front Public
Health 2023;11:1259250.

Lu C-P, Dijk SW, Pandit A, et al. The effect of mindfulness-based interventions

on reducing stress in future health professionals: A systematic review and
meta-analysis of randomized controlled trials. App! Psychol Health Well Being
2024;16:765-92.

Pan Y, Li F, Liang H, et al. Effectiveness of Mindfulness-Based Stress Reduction

on Mental Health and Psychological Quality of Life among University Students:

A GRADE-Assessed Systematic Review. £vid Based Complement Alternat Med
2024;2024:8872685.

Cuijpers P, Miguel C, Ciharova M, et al. Prevention and treatment of mental health
and psychosocial problems in college students: An umbrella review of meta-analyses.
Clinical Psychology: Science and Practice 2021,;28:229-44.

Harith S, Backhaus I, Mohbin N, et al. Effectiveness of digital mental health
interventions for university students: an umbrella review. Peer/ 2022;10:e13111.

Muriago G, et al. BMJ Ment Health 2026;29:1-11. doi:10.1136/bmjment-2025-302323

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1senb Agq 920z AeN TT uo wod fwg yyesyelusw//:sdny woly papeojumod ‘9z0zZ AeN 8 U0 £2£Z0€-G20Z-uawlwg/9eTT 0T Se paysiiand 1siy :yieaH [elusiN CING


http://dx.doi.org/10.1016/j.jpsychires.2018.09.018
http://dx.doi.org/10.1007/s12671-023-02212-6
http://dx.doi.org/10.3389/fdgth.2025.1603389
http://dx.doi.org/10.1007/s12671-019-01192-w
http://dx.doi.org/10.1016/j.invent.2023.100690
http://dx.doi.org/10.1016/j.invent.2023.100690
http://dx.doi.org/10.1016/j.jad.2020.10.060
http://dx.doi.org/10.1016/j.nedt.2020.104718
http://dx.doi.org/10.2196/39128
http://dx.doi.org/10.2196/39128
http://dx.doi.org/10.1080/07448481.2020.1767109
http://dx.doi.org/10.1186/s13643-023-02244-y
http://dx.doi.org/10.1111/aphw.12188
http://dx.doi.org/10.1016/j.ajp.2021.102997
http://dx.doi.org/10.1007/s10902-018-0027-7
http://dx.doi.org/10.1111/jan.13808
http://dx.doi.org/10.3389/fpsyg.2022.1021285
http://dx.doi.org/10.3389/fpsyg.2022.1021285
http://dx.doi.org/10.1016/j.invent.2021.100427
http://dx.doi.org/10.1016/j.jbct.2022.05.002
http://dx.doi.org/10.3390/ijerph19159199
http://dx.doi.org/10.1016/j.invent.2023.100609
http://dx.doi.org/10.1016/j.invent.2023.100609
http://dx.doi.org/10.1016/j.rpsm.2022.04.005
http://dx.doi.org/10.1007/s10459-017-9770-5
http://dx.doi.org/10.3389/fpsyg.2023.1073647
http://dx.doi.org/10.3389/fpubh.2023.1259250
http://dx.doi.org/10.3389/fpubh.2023.1259250
http://dx.doi.org/10.1111/aphw.12472
http://dx.doi.org/10.1155/2024/8872685
http://dx.doi.org/10.1037/cps0000030
http://dx.doi.org/10.7717/peerj.13111

	Mental health in university students: an umbrella review grading the evidence for psychosocial interventions
	Abstract
	Background﻿﻿
	Objective

	Study selection and analysis
	Search strategy and study selection
	Inclusion and exclusion criteria
	Data extraction and quality assessment
	Statistical analysis
	Credibility of evidence

	Findings
	Description of studies included in the meta-analyses
	Reporting quality of the SRs
	Umbrella review criteria
	Certainty of evidence according to GRADE
	Overall ranking

	Conclusions and clinical implications
	References


