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Abstract
Objectives The aim of this meta-analytic review was to determine the efficacy of mindfulness-based interventions (MBIs) for
prevention of depressive symptoms in university students as well as to explore potential moderators that predict the magnitude of
MBIs’ effects.
Methods Twenty-five randomized controlled trials were identified eligible for inclusion of the current meta-analytic review.
Pooled effect sizes were calculated using random-effects models by summarizing the differences of pre-post changes in depres-
sive symptoms between the intervention and control conditions. Effect sizes of universal, selective, and indicated MBIs were
assessed. Subgroup and meta-regression analyses were used to explore potential moderators of the intervention effects.
Results MBIs were found effective for prevention of depressive symptoms in university students. The overall mean effect size
was 0.52, which was considered moderate. Universal, selective, and indicated MBIs were all associated with significant reduc-
tions in depressive symptoms, with effect sizes of 0.41, 0.44, and 0.88. Larger effects emerged for participants from indicated
MBIs, studies with small sample sizes, MBIs with medium length, and MBIs delivered on a weekly basis.
Conclusions This meta-analytic review reinforces the evidence to support the use ofMBIs for prevention of depressive symptoms
in university students. In particular, our analyses suggest a range of moderators associated with MBIs’ effects. Further studies
with methodological rigor are needed to confirm and extend the findings of this meta-analytic review.
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Depression is the leading cause of disability worldwide
(Murray and Lopez 1997). University students are character-
ized as experiencing the critical transition period from adoles-
cence to adulthood that is highly associated with the initial
onset of depression (Dyson and Renk 2006; Reyes-

Rodriguez et al. 2013). The prevalence of depression among
university students is evidenced to range from 10 to 85% with
a weighted mean prevalence of 30.6% (Ibrahim et al. 2013a)
more than twofold higher than that in the general population
(Moussavi et al. 2007). Evidence suggests that students with
depression are associated with worse relationships with
others, decreased engagement in campus activities, poorer
performance on grade average, and lower rates of normal
graduation (Hysenbegasi et al. 2005; Keyes et al. 2012;
Salzer 2012). In addition, depression can place university stu-
dents at severe conditions through greater risk of acute infec-
tious illness, smoking, alcohol use, and self-injurious behav-
iors which in extreme cases may lead to suicidal ideation and
death (Adams et al. 2008; Farabaugh et al. 2012; Kenney and
Holahan 2008; Weitzman 2004). Elevated but sub-clinical
levels of depressive symptoms, which have been associated
with considerable impairment and increased risk for clinical
depression, are also common in university students (Gress-
Smith et al. 2015; Rotenstein et al. 2016; Wells et al. 1987).

Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s12671-019-01192-w) contains supplementary
material, which is available to authorized users.

* Liang Ma
louis.liang.ma@hotmail.com

1 The First Hospital of China Medical University, Shenyang 110001,
China

2 School of Pharmacy, China Medical University, Shenyang 110001,
China

Mindfulness (2019) 10:2209–2224
https://doi.org/10.1007/s12671-019-01192-w

http://crossmark.crossref.org/dialog/?doi=10.1007/s12671-019-01192-w&domain=pdf
http://orcid.org/0000-0001-9487-2202
https://www.sciencedirect.com/topics/medicine-and-dentistry/alcohol-consumption
https://doi.org/10.1007/s12671-019-01192-w
mailto:louis.liang.ma@hotmail.com


However, few students experiencing depressive symptoms re-
ceive any treatment and relapses of depressive symptoms fre-
quently occur, underscoring the importance of effective inter-
ventions that could be initiated earlier and reach larger groups
to prevent depressive symptoms in university students
(Eisenberg and Chung 2012; Garlow et al. 2008)

Derived from ancient Buddhist and Yoga practices,
mindfulness-based interventions (MBIs) in university popula-
tions have demonstrated a wide array of benefits on stress reduc-
tion, psychological wellbeing, interpersonal relationships, and
health-related behaviors (Astin 1997; Cohen and Miller 2009;
Dvorakova et al. 2017; Shapiro et al. 2008). Mindfulness com-
monly refers to a state of being attentive to and aware of what is
taking place in the present, including one's sensations, thoughts,
bodily states, consciousness, and the environment, while encour-
aging openness, curiosity, and acceptance (Bishop et al. 2010;
Brown and Ryan 2003). The basic premise underlying MBIs is
that experiencing the present moment non-judgmentally and
openly can counter the impacts of stressors effectively, as exces-
sive orientation towards the past or future when dealing with
stressors can be associated with feelings of depression (Kabat-
Zinn 2003). The most commonly available and evaluated MBIs
are mindfulness-based stress reduction (MBSR) programs and
mindfulness-based cognitive therapy (MBCT) programs.
MBSR is a structured, manualized program initially developed
for the management of chronic pain and is now widely used to
reduce psychological morbidity related to chronic illness (Bishop
et al. 2004). MBCT, derived from MBSR and integrated with
elements from cognitive therapy, was originally designed for
relapse prevention in recurrent depression and has been extended
in recent years to individuals at risk of depressive and anxiety
disorders (Segal et al. 2002). The standard practice for both pro-
grams is a group-based intervention held over 8–10 weeks, with
weekly two-hour sessions, inclusion of daily homework, and a
one-day retreat (Abbott et al. 2014).

With growing popularity, a number of meta-analyses have
been conducted to aggregate data of randomized controlled
trials that examined the efficacy ofMBIs for depressive symp-
toms. An overview of 23 systematic reviews and meta-
analyses covering 115 unique trials and 8683 unique individ-
uals with various conditions found a small but significant
effect size of 0.37 for MBIs using the standardized MBSR
or MBCT programs (Gotink et al. 2015). Small to moderate
effect sizes (e.g., values between 0.2 and 0.8), were reported
for a range of other MBIs, including online MBIs, self-help
MBIs, and stand-alone mindfulness exercises (Blanck et al.
2018; Cavanagh et al. 2014; Spijkerman et al. 2016). In addi-
tion, a wider range of effect sizes were exhibited for a broad
range of populations. For instance, a moderate effect size of
0.64 was indicated for adults who were overweight or obese
(Rogers et al. 2017), a small effect size of 0.35 was shown for
people with vascular disease (Abbott et al. 2014), while effect
sizes were negligible for women during pregnancy or the

perinatal period (Dhillon et al. 2017; Taylor et al. 2016).
However, despite the burgeoning literature of various MBIs
in university students, no prior reviews have applied the meta-
analytic method to quantify the effect size. A meta-analytic
review would help determine whether MBIs could really ben-
efit university students as intended if delivered on a larger
scale.

Even within the scope of university students, the efficacy of
MBIs may still vary for different population groups. Depression
prevention programs can be classified into universal, selective,
and indicated approaches, depending on different population
groups (Mrazek and Haggerty 1994). Universal approaches are
targeted to all members of a given population that have not been
identified on the basis of individual risk; selective approaches are
targeted to individuals whose risk of developing depression are
significantly higher than average; and indicated approaches are
targeted to individuals who evidence early signs of depression
without meeting diagnostic levels. Although a number of MBIs
have been developed with different approaches to target depres-
sive symptoms among university students, it remains unclear
whether universal, selective, and indicated MBIs are effective
respectively.

Furthermore, there has been a poor understanding of the
mechanism underpinning the relationship between potential
moderators and the effects of MBIs for university students.
Such information could help increase the yield of future
MBIs by identifying specific features associated with stronger
effects. As such, a range of putative moderators relevant to
participant demographics and intervention conditions were
assessed in this meta-analytic review. Given that high-risk
individuals would be more motivated to engage in prevention
content (Stice et al. 2009), larger and more robust effects may
emerge for selective and indicated MBIs as compared with
universal ones. Likewise, we expected MBIs would produce
stronger effects for female students, medical students, as well
as first-year students based on the evidence that greater levels
of depressive symptoms and higher prevalences of depression
are often exhibited for these population groups (Puthran et al.
2016). As individualized interventions would better address
participants’ various needs, MBIs administered individually
may be more effective than those administered in a group
format. Given that increased opportunities to acquire and ap-
ply intervention skills would theoretically produce larger ef-
fects, MBIs with assignment of self-practice (e.g., homework)
may result in greater reductions in depressive symptoms.
Similarly, we expected that longer interventions and greater
frequency would be associated with stronger effects.
Furthermore, it is possible that variation in program content
(e.g., MBCT and MBSR) would result in different interven-
tion effects. In addition, we examined three other variables
that could influence the intervention effects: sample size,
study quality, and attrition rate. Examination of these variables
would help determine whether findings based on current
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evidence were biased by studies with small sample sizes, sub-
optimal study quality, and high attrition rates.

Given an increasingly larger scale of MBIs targeting de-
pressive symptoms among university students, in the presence
of insufficient understanding, more robust evidence is needed
to minimize the risk of overtranslation. A meta-analytic re-
view could help determine whether MBIs should be proposed
as a real candidate for prevention of depressive symptoms in
university students. Furthermore, it would help distinguish the
most successful MBIs from those with invalid or small effect
sizes. Finally, it may help identify the mechanism in which
MBIs could be most effective. Therefore, with a meta-analytic
review, the primary purpose of this study was to determine
whether MBIs are effective for prevention of depressive
symptoms in university students. We hypothesized that stu-
dents who participated in MBIs would report lower levels of
depressive symptoms. In particular, we examined the efficacy
of universal, selective, and indicated MBIs respectively. The
secondary purpose was to explore factors that could predict
magnitude of the intervention effects.

Methods

This study was conducted in adherence to the PRISMA state-
ment for reporting systematic reviews andmeta-analyses of stud-
ies that evaluate health care interventions (Moher et al. 2009).
See the PRISMA Checklist for details (Supplementary
Materials).

Search Strategy and Data Source

Studies that assessed the efficacy ofMBIs aimed at preventing
depressive symptoms for university students were identified
through online searches. Five electronic databases Medline,
EMBASE, Web of Science, PsycINFO, and Cochrane
Central were searched from their inception through 1
November 2017, and updated up to 13 November 2018. The
online search strategy combined the following terms: (mindful
or mindfulness or meditation) and (depression or depressive or
depressed) and (“university students” or “college students” or
“undergraduate students” or “graduate students” or “medical
students” or “nursing students”). Reference lists from relevant
reviews and retrieved studies were reviewed and searched to
identify additional records.

Eligibility Criteria for Inclusion

Studies were eligible for inclusion in this meta-analytic review if
(1) the study was targeted to university students; (2) the study
assessed a mindfulness-based intervention, including MBSR,
MBCT, and other practices that incorporated the use of mindful-
ness such as acceptance and commitment therapy (ACT; Hayes

et al. 1999); (3) the study compared a mindfulness-based inter-
vention condition with an inactive control condition (e.g., no
intervention, waiting list, assessment-only, and usual care); (4)
the study evaluated depressive symptoms as a major outcome
through validated measures; and (5) the study was designed as a
randomized controlled trial (RCT).

Study Selection Procedure

Initial records identified from electronic database searching,
relevant reviews, and retrieved studies were imported into
Endnote X7. After removal of duplicates, titles, and abstracts
were screened to identify potentially relevant studies. The
screening process was conducted by two reviewers (LM and
YZ) independently. Studies that yielded disagreements be-
tween the two reviewers were included for further evaluation.
Full-text articles of the potentially relevant studies were re-
trieved for detailed review. Each study was then evaluated
by the first (LM) and second reviewer (YZ) independently
to determine eligibility. This yielded a kappa (κ) coefficient
of 0.76, indicating there was good inter-rater agreement be-
tween the two reviewers. Following their independent assess-
ments, disagreements were resolved through discussion. If
disagreements persisted, the third reviewer (ZC) was
consulted. In case of multiple publications with partially or
completely overlapped samples, we selected the study for in-
clusion following the sequence of data sufficiency, sample
size, and publication date.

Data Extraction

An abstraction formwas piloted and used to extract data from the
included studies. Two categories of characteristics relevant to the
participants and interventions were coded in this study.
Characteristics of participants included sample size, mean age,
the proportion of female students, participant risk status (univer-
sal vs. selective vs. indicated), whether the participants were first-
year students, andwhether the participants weremedical students
(including nursing students). In this meta-analytic review, trials
were categorized as universal if all students were eligible for
inclusion, selective if the participants were included on the basis
of endorsing greater risk of depression than the general students
(e.g., first-year students and medical students), and indicated if
the participants reported elevated depressive symptoms or other
forms of psychological distress (early interventions were also
included and categorized as indicated ones). Characteristics of
interventions included length of intervention, format of adminis-
tration (group vs. individual), type of MBI (MBSR vs. MBCT
vs. ACT vs. others), frequency of delivery, rate of attrition, and
whether the intervention included self-practice assignments.
Table 1 presents a summary of characteristics coded for each of
the studies included in the current meta-analytic review. For each
included study, data were extracted by the first reviewer (LM)
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and then fully checked by the second reviewer (YZ). For any
disagreements, the two reviewers discussed and reached a con-
sensus, and if necessary, the third reviewer (ZC) was consulted.

Risk of Bias Assessment

Following the recommendation of the Cochrane Collaboration’s
Tool (Higgins et al. 2011), four domains with potential risk of
bias were assessed for each individual study: selection bias
(whether the random sequence was generated), allocation bias
(whether the allocation process was concealed), detection bias
(whether the outcome was assessed by blinded assessors), and
attrition bias (whether the incomplete outcome data were han-
dled). As it is rarely possible for participants to be blinded to the
experimental conditions because of the nature of interventions,
we left out the assessment of performance bias (whether partic-
ipants were blinded to intervention or control conditions). In
particular, studies that reported the use of intent-to-treat analysis
were categorized as low risk of attrition bias. As a result, studies
that showed high risk of bias within 1 domain or less were
considered as high quality, otherwise considered as low quality.
Two reviewers (LM and YZ) conducted the assessments inde-
pendently and we calculated the inter-rater agreement between
the two reviewers using kappa (κ) coefficients. Following the
two reviewers’ independent assessments, discrepancies were re-
solved through discussion and consensus.

Statistical Analysis

Intervention effects were defined as the difference in pre-post
changes of mean scores in depressive symptoms between inter-
vention and control conditions. To evaluate the effect sizes, stan-
dardizedmean differences (SMD), and 95% confidence intervals
(CI) were calculated. Because a number of studies had small
sample sizes, we calculated the effect sizes using Hedges’ g
which corrects small sample bias (Hedges and Olkin 1985).
For each study, effect size (Hedges’ g or SMD) was calculated
via dividing the difference in the mean change score between
intervention and control conditions by the pooled standard devi-
ation at post-intervention, corrected for small sample bias:

g ¼ MI ;Change−MC;Change

SDP

� �
� C, where the pooled standard devia-

tion was defined as SDP ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
NI−1ð Þ�SD2

Iþ NC−1ð Þ�SD2
C

NIþNC−2

q
and the

correction factor was defined as C ¼ 1− 3
4� NIþNC−2ð Þ−1.

Positive effect sizes represented greater reductions in depressive
symptoms for intervention conditions as compared to control
conditions. Effect sizes of 0.8 or higher were interpreted as large,
while effect sizes of 0.5–0.7 were regarded as moderate and
effect sizes lower than 0.5 were considered small (Cohen
1988). To evaluate the pooled effect sizes, random-effectsmodels
and inverse variance weighted methods were used, as the as-
sumption of fixed-effects models was likely to be violated

because of the non-negligible heterogeneity across the studies
(Dersimonian and Laird 1986).

Heterogeneity was assessed through I2 statistic that was
distinguished as low, moderate, substantial, and considerable
with values of 0%~40%, 30%~60%, 50%~90%, and
75%~100% (Deeks et al. 2011). Influence analyses were con-
ducted to evaluate the impact of each individual study on the
pooled effect sizes. In the influence analyses, pooled effect
sizes were recalculated on exclusion of each individual study
one by one. Exploratory analyses using subgroup and meta-
regression analyses were undertaken to assess potential mod-
erators of effect sizes (Thompson and Sharp 1999). Subgroup
analyses were conducted on categorical characteristics and
meta-regression analyses were performed on continuous char-
acteristics. Publication bias was assessed through visual in-
spection of funnel plot, which indicates publication bias if
an asymmetric distribution is produced. In case of any publi-
cation bias, we applied the trim-and-fill method to yield an
adjusted effect size accounting for missing studies that lead to
publication bias (Duval and Tweedie 2000). All the analyses
were performed with Stata release 12 (StataCorp) and p ≤ 0.05
was considered statistically significant.

Results

Summary of Study Selection

A PRISMA flowchart summarizing the process for inclusion
of studies is presented in Figure 1. A total of 768 records were
initially identified from database searching and reference re-
view. After removal of duplicates, 546 studies were screened
for titles and abstracts to identify potentially relevant studies.
As a result, 109 full-text studies were retrieved for detailed
review. Of these studies, 84 were further excluded for the
following reasons: 13 because the study was not targeting
university students; 19 because the study did not include an
intervention of MBIs; 9 because the study did not include a
relevant control condition; 17 because the study did not report
outcome on depressive symptoms; 19 because the study was
not an RCT; 4 because of multiple publications with over-
lapped samples; and 3 because the study was not written in
English. Thus in total, 25 RCTs were eligible for inclusion in
the present meta-analytic review. Table 2 lists the included
studies, describes the samples, characterizes the interventions,
and summarizes the main findings.

Participant Demographics

In total, the studies included 2472 participants with sample
sizes ranging from 41 to 298. The mean age of participants
ranged from 18 to 32 with an average of 22.7 years. The
average proportion of female students was 74.6%. Of the 25
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studies, three were targeted to first-year students and six were
targeted to medical students. As one study was targeted to
first-year medical students, eight studies were categorized as
the selective approach. Eleven studies were targeted to general
students and were categorized as the universal approach. In
addition, six studies were targeted to students experiencing
elevated depressive symptoms or other forms of psychological
distress and were categorized as the indicated approach.

Intervention Conditions

Overall, the length of intervention ranged from 1 week to 24
weeks with an average of 7 weeks. The majority of interven-
tions were administered in a group format (n = 15), 9 were
administered individually, and 1 was administered both indi-
vidually and in a group format (both group and individual
sessions were used). Over half of the interventions were de-
livered on a weekly basis (n = 14). The rate of attrition ranged
from 0 to 57% with an average of 21%. The majority of

interventions included self-practice assignments (n = 21). In
addition to MBSR (n = 7), MBCT (n = 4) and ACT (n = 4), a
range of mindfulness practices (e.g., breath meditation, body
awareness, reflective listening, walking meditation, self-
compassion course, and loving-kindness meditation) were
used in other studies.

Qualitative Synthesis of Major Study Findings

Over two-thirds of the trials (76%) found significant reduc-
tions in depressive symptoms at post-intervention for mind-
fulness conditions relative to control conditions. Of the 25
trials, only eight conducted follow-up assessments, allowing
for temporal analyses. Of these, three trials reported assess-
ments at one-month follow-up, indicating strong evidence that
the gains were largely maintained at follow-up. Three trials
reported assessments at 2- to 3-month follow-up, finding little
evidence in favor of the mindfulness conditions. In addition,
two trials reported assessments at longer follow-ups. One of
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Full-text articles excluded (n=84)
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Fig. 1 PRISMA flowchart of the
study selection process
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Table 2 Population, intervention, and major findings of included studies

Author Population Mindfulness-based interventions Findings

Cavanagh et al.
2013

Students from a university in the
South of England

Two-week, self-guided, online,
mindfulness-based intervention

Significant improvements in anxiety/depression
symptoms for the intervention group, no sig-
nificant changes for the waitlist control group

Dundas et al.
2017

University students Two-week self-compassion course based on
components of the mindful
self-compassion (MSC) course, compas-
sionate mind training (CMT), and
mindfulness-based stress reduction
(MBSR)

Significant effects for depressive symptoms at
post-intervention and 6-month follow-up,
compared with a waitlist control group

Eustis et al. 2018 Currently enrolled students at the
University of Massachusetts
Boston

Web-based therapist assisted
acceptance-based behavioral intervention:
surviving and thriving during stress

Significant effects for depressive symptoms at
post-intervention and 1-month follow-up,
compared with a waitlist control group

Gregoire et al.
2018

Students from universities in
Canada

Intervention based on acceptance and
commitment therapy (ACT)

Significant effects for depressive symptoms,
compared with a waitlist control group

Hall et al. 2018 Chinese university students Mindfulness intervention consisting of two
in-person guided sessions along with
weekly self-guided practice for 7 weeks

Significant effects for depressive symptoms,
compared with a waitlist control group

Holly and Yelena
2017

Undergraduate and graduate
students

Mindfulness-based stress reduction
bibliotherapy

Significant effects for depressive symptoms,
compared with a non-intervention control
group

Ko et al. 2018 University students Seminar on compassion: the course met for
80-minute sessions, twice a week for the
15-week semester

No significant effects for depressive symptoms,
compared to a waitlist control group

Levin et al. 2016 Students from a university in the
Mountain West region of the
United States

Acceptance and commitment therapy (ACT),
web-based self-help program

Significant effects for depressive symptoms,
compared with a waitlist control group

Taylor et al.
2014

Undergraduate or postgraduate at
the host UK university

Mindfulness-based cognitive therapy
(MBCT) self-help program

Significant effects for depressive symptoms at
post-intervention, compared with a waitlist
control group; no significant changes for
MBCT-SH from post-intervention to
ten-week follow-up; follow-up data of the
waitlist control group was unavailable

Weytens et al.
2014

Undergraduate students Loving-kindness meditation (LKM)
training program

The mean difference score for BDI tended to
be greater in LKM than in the control
group, but the effect was only marginally
significant

Nidich et al.
2009

Students from American University
and other surrounding colleges

Transcendental meditation (TM) program Significant effects for depressive symptoms,
compared with a waitlist control group

Falsafi 2016 College students with anxiety and/or
depression

Mindfulness practices mindfulness
intervention, and a follow-up session after
the completion of the training

Significant effects for depressive symptoms at
post-intervention and 4-week follow-up, com-
pared with a no-intervention control group

McIndoo et al.
2016

College students reporting at least
mild depression (BDI-II > 14)
and/or be diagnosed with current
major depression

Mindfulness-based therapy (MBT) abbrevi-
ated from MBSR, consisting of 4-weekly
1-h sessions delivered individually

Significant effects for depressive symptoms at
post-test and 1-month follow-up, compared
with a waitlist control group

Panahi and
Faramarzi
2016

Students with a diagnosis of PMS
and mild or moderate depression
(Beck score 16–47)

Mindfulness-based cognitive therapy
(MBCT)

Significant effects for depressive symptoms,
compared with a no-intervention control group

Rasanen et al.
2016

University students currently
self-reporting as experiencing
some form of psychological dis-
tress

7-week online-based, coach-guided
acceptance, and commitment therapy with
blended face-to-face and online sessions

Significant effects for depressive symptoms at
post-test and 12-month follow-up, com-
pared with a waitlist control group

Delgado-Pastor
et al. 2015

Female university students with
high scores in the Penn State
Worry Questionnaire

Mindfulness cognitive training and
mindfulness interoceptive training for two
intervention groups

Significant effects for depressive symptoms,
compared with a no-intervention control group

Gu et al. 2017 Undergraduates with ADHD Mindfulness-based cognitive therapy
(MBCT)

Significant effects for depressive symptoms at
post-intervention, but not 3-month follow-up,
compared with a waitlist control group

Premedical and medical students
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them showed evidence of an effect at 6-month follow-up and
the other found evidence in support of the mindfulness condi-
tion at 12-month follow-up.

Risk of Bias Assessment

The results of risk of bias assessment are presented in Table 3.
The kappa (κ) coefficients for each domain of potential risk of
bias and overall study quality rating ranged from 0.78 to 1.00,
underscoring high inter-rater agreement between the two re-
viewers. Eighteen trials (72%) described the random sequence
generation process such as the use of a computer random
number generator. Five trials (20%) stated that the allocation
process was concealed. Six trials (24%) stated blinding of
assessors for the outcome measurements. Ten trials (40%)
reported the use of intent-to-treat analysis to handle the incom-
plete outcome data. As a result, five trials (20%) showed high
risk of bias within 1 domain or less and were categorized as
high quality.

Quantitative Synthesis of Overall Effect Sizes

Data from 22 trials were eligible for inclusion of the meta-
analysis. As one trial assessed two different MBIs compared
with the same control condition (Delgado-Pastor et al., 2015),
these trials in total resulted in 23 comparisons. A summary of
all effect sizes under corresponding measures is presented in

Table 1. Effect sizes of these comparisons ranged from 0.13 to
1.31. No comparisons produced negative effect sizes. The
mean effect size was 0.52 (95%CI 0.39, 0.65), which was
considered moderate. The heterogeneity across these studies
was low to moderate (I2 = 39.3%). The funnel plot had some
asymmetry, which suggested indications of publication bias.
After adjusting for possible publication bias with the trim-and-
fill method, seven hypothetical studies were incorporated into
the meta-analysis and the mean effect size dropped to 0.38
(95%CI 0.24, 0.53). In the influence analyses, there was no
substantial change over the effect sizes, which ranged from
0.45 (95%CI 0.36, 0.55) to 0.52 (95%CI 0.42, 0.63) on ex-
clusion of each study. In addition, as two mindfulness condi-
tions were compared with the same control condition in one
trial, these comparisons were not independent of each other
and findings of the meta-analysis may be biased. Therefore,
we conducted additional meta-analyses in which only one
comparison of this study was included. The overall effect sizes
remained around 0.52 after exclusion of either comparison.

Effect Sizes of Universal, Selective, and IndicatedMBIs

Meta-analysis results of universal, selective, and indicated MBIs
are presented in Figure 2. Data from ten comparisons contributed
to themeta-analysis of universalMBIs, which produced an effect
size of 0.41 (95%CI 0.28, 0.55). There were few indications of

Table 2 (continued)

Author Population Mindfulness-based interventions Findings

Shapiro et al.
1998

8-week meditation-based stress reduction in-
tervention

Significant effects for depressive symptoms,
compared with a waitlist control group

Warnecke et al.
2011

Medical students in their final 2
years of study

The intervention comprised an audio compact
disk (CD) of guided mindfulness practice
which participants were asked to follow
independently 30 minutes every day over a
period of 8 weeks

No significant effects for depressive
symptoms at post-intervention and 8-week
follow-up, compared to a usual care control
group

Chen et al. 2013 First-year nursing students Mindfulness meditation 30 min daily for 7
consecutive days

No significant effects for depressive
symptoms, compared to an assessment-only
control group

Dvorakova et al.
2017

First-year college students Learning to BREATHE (L2B) program, a
mindfulness program adapted to match the
developmental tasks of college transition

Significant effects for depressive symptoms,
compared with a waitlist control group

Gallego et al.
2015

First-year students from the
Bachelor of Education

Mindfulness-based cognitive therapy
(MBCT)

Significant effects for depressive symptoms,
compared with a non-intervention control
group

Kang et al. 2009 Juniors and seniors nursing students Stress coping program based on the MBSR No significant effects for depressive
symptoms, compared to a non-intervention
control group

Moir et al. 2016 2nd- and 3rd-year medical students Peer-support and mindfulness program No significant effects for depressive
symptoms, compared to a non-intervention
control group

Song and
Lindquist
2015

Undergraduate nursing students Mindfulness-based stress reduction (MBSR) Significant effects for depressive symptoms,
compared with a waitlist control group
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heterogeneity across universal MBIs (I2 = 2.3%). Six compari-
sons were categorized as selective MBIs, which resulted in an
effect size of 0.44 (95%CI 0.18, 0.70). The heterogeneity across
theseMBIswasmoderate (I2 = 48.8%). Seven comparisonswere
categorized as indicated MBIs and pooled effect size of these
comparisons was 0.88 (95%CI 0.64, 1.11). Heterogeneity was
zero across indicated MBIs.

Associations Between Putative Moderators
and Intervention Effects

Results of moderator analyses are presented in Table 4.
Categorical and continuous moderators were assessed separate-
ly. We found that participant risk status was significantly asso-
ciated with the effect size (p = 0.04); indicated MBIs produced
stronger effects as compared with universal MBIs (p = 0.03),
while there were few indications for selective MBIs to be dif-
ferent from either indicated or universal MBIs (p > 0.05). There
was a trend for greater proportion of female students to be
associated with larger reductions in depressive symptoms
(slope = 0.007, p = 0.10). There were few indications for the

effect size to be associatedwith other participant demographics,
including age of participants, whether the participants were
first-year students, and whether the participants were medical
students (p > 0.05). We did not find that length of intervention
was significantly associated with the effect size for the whole
studies (slope = − 0.005, p = 0.68). Because the length of
intervention varied in a wide range with a few atypical lengths
and there was evidence that interventions with medium length
could be more successful in reducing depressive symptoms
(Calear and Helen 2010), we further explored the association
between length of intervention and the effect size in two ways.
We first conducted a meta-regression analysis in which inter-
ventions longer than the average (> 7 weeks) were excluded.
This analysis indicated a positive association between the effect
size and length of intervention (slope = 0.079, p = 0.05). We
then repeated the analysis in which interventions shorter than
the average (< 7 weeks) were excluded. This analysis demon-
strated a negative association between the effect size and length
of intervention (slope = − 0.038, p = 0.04). We found that
frequency of delivery was significantly associated with the ef-
fect size (p = 0.03); MBIs delivered weekly produced stronger

Table 3 Risk of bias assessment
Author Selection

bias
Allocation
bias

Detection
bias

Reporting
bias

Overall
quality

Cavanagh et al. 2013 Low High High Low Low

Chen et al. 2013 Low High High High Low

Delgado-Pastor et al.
2015

High High High High Low

Dundas et al. 2017 Low Low High Low High

Dvorakova et al. 2017 Low High High Low Low

Eustis et al. 2018 Low High High High Low

Falsafi 2016 Low High High High Low

Gallego et al. 2015 High High High High Low

Gregoire et al. 2018 Low High High Low Low

Gu et al. 2017 High High Low Low Low

Hall et al. 2018 Low High High High Low

Holly and Yelena 2017 Low High High High Low

Kang et al. 2009 Low High Low High Low

Ko et al. 2018 High High High High Low

Levin et al. 2016 Low High High Low Low

McIndoo et al. 2016 Low Low High Low High

Moir et al. 2016 Low Low High High Low

Nidich et al. 2009 Low Low Low High High

Panahi and Faramarzi
2016

Low High Low High Low

Rasanen et al. 2016 Low High High High Low

Shapiro et al. 1998 High High High High Low

Song and Lindquist 2015 High High High High Low

Taylor et al. 2014 Low High Low Low High

Warnecke et al. 2011 Low Low Low Low High

Weytens et al. 2014 High High High Low Low

Inter-rater agreement 1.00 0.78 0.88 1.00 0.78
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effects than those delivered more frequently. There were few
indications for the effect size to be associated with other
intervention conditions, including format of administration,
type of MBI, and assignment of self-practice (p > 0.05). In
addition, we examined whether sample size, study quality,
and attrition rate had an influence on the effect size. Sample
size was found to be significantly related with the effect size
(slope = − 0.002, p = 0.02); smaller sample sizes demonstrated
greater reductions in depressive symptoms. There were few
indications that the effect size was affected by study quality
or attrition rate (p > 0.05).

Discussion

This meta-analytic review of 25 RCTs examined the efficacy
of MBIs for prevention of depressive symptoms in university
students. Of the 25 reviewed trials, over two-thirds (n = 19)
produced significant reductions in depressive symptoms.
Significant intervention effects have replicated across trials
with MBSR, MBCT, and ACT. In the meta-analysis, all the
MBIs produced positive effect sizes. The average effect size
was moderate (0.52), which is comparable and even more
favorable to those found in previous meta-analyses of MBIs

for other populations (Abbott et al. 2014; Dhillon et al. 2017;
Hofmann et al. 2010; Rogers et al. 2017). The mean effect
sizes were quite robust in the influence analyses and hetero-
geneity remained low to moderate in most analyses. Although
findings may be somewhat overestimated by small-sample
studies, the adjusted effect size still provided strong indica-
tions to support the use of MBIs for prevention of depressive
symptoms in university students. These results suggest that
mindfulness-based interventions, which are thought to pro-
mote emotional stability through regulation of attention to
the present experience and encouraging attitude of curiosity,
openness, and acceptance, could indeed help university stu-
dents prevent depressive symptoms and alleviate their
suffering.

Our findings provided strong evidence that universal, se-
lective, and indicated MBIs were all associated with signifi-
cant reductions in depressive symptoms for university stu-
dents. There was a relatively large effect size for indicated
MBIs, while the effect sizes for universal and selective
MBIs were considered small. These findings reinforce that
MBIs could be effective for university students with a wide
range of risk status. In particular, our analyses found that in-
dicated MBIs produced greater effects as compared with uni-
versal MBIs. This has been supported by previous meta-

NOTE: Weights are from random effects analysis
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Fig. 2 Meta-analysis of universal,
selective, and indicated MBIs for
prevention of depressive
symptoms in university students
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analyses of other depression prevention programs, which
showed evidence in favor of indicated interventions to univer-
sal ones (Horowitz and Garber 2006; Stice et al. 2009). The
distress that characterizes individuals of indicated MBIs could
motivate them to engage more effectively in the prevention
programs, providing greater opportunities for symptom reduc-
tion (Stice et al. 2009). While we found indicated MBIs were
more effective than universal MBIs, universal MBIs were still
effective for reducing depressive symptoms relative to control
conditions. Universal MBIs may have benefits beyond symp-
tom reduction: they intervene with preventative inoculation

for the whole population without identifying those at risk, they
minimize the risk of stigmatizing factors that make individuals
reluctant to participate in the intervention programs, and they
could be embedded in current curriculums to be delivered in
conjunction with other educational programs (Barrett et al.
2006; Tugade et al. 2004). Such advantages could make uni-
versal MBIs more acceptable, available, and cost-effective. In
addition, despite few indications for selective MBIs to be dif-
ferent from either universal or indicatedMBIs, selectiveMBIs
were effective as well for reducing depressive symptoms rel-
ative to control conditions. In contrast to universal and

Table 4. Analyses on categorical and continuous moderators of effect sizes

No. Pooled SMDa (95%CI) Heterogeneity (I2) (%) Slope P valueb

Categorical characteristics

Participant risk status

Universal 10 0.41 (0.28, 0.55) 2.30 0.04
Selective 6 0.44 (0.18, 0.70) 48.80

Indicated 7 0.88 (0.64, 1.11) 0.00

Medical students

Yes 4 0.47 (0.04, 0.91) 66.40 0.91
No 19 0.54 (0.41, 0.66) 26.20

First-year students

Yes 3 0.39 (0.14, 0.64) 0.00 0.23
No 20 0.55 (0.40, 0.70) 44.80

Program content

MBSR 5 0.67 (-0.04, 1.37) 57.40 0.61
MBCT 4 0.71 (0.32, 1.10) 59.20

ACT 4 0.50 (0.28, 0.72) 24.20

Others 10 0.38 (0.22, 0.54) 11.60

Self-practice assignments

Yes 20 0.52 (0.39, 0.65) 49.30 0.89
No 3 0.52 (-0.16, 1.19) 69.50

Format of administration

Individual 8 0.53 (0.34, 0.71) 20.10 0.80
Group 15 0.52 (0.35, 0.70) 48.30

Frequency of delivery

Weekly 13 0.64 (0.45, 0.83) 50.40 0.03
> Once per week 8 0.30 (0.13, 0.47) 0.00

Study quality

High 3 0.31 (0.05, 0.57) 0.00 0.33
Low 20 0.55 (0.41, 0.69) 42.40

Continuous characteristics

Sample size 23 − 0.002 0.02

Attrition rate 23 − 0.163 0.71

Proportion of female students 23 0.007 0.10

Age of participants 22 − 0.005 0.77

Length of intervention (overall) 23 − 0.005 0.68

Length of intervention (> 7 weeks excluded) 14 0.079 0.05

Length of intervention (< 7 weeks excluded) 10 − 0.038 0.04

a SMD, standard mean difference; bP value for categorical characteristics was assessed using ANOVA and P value for continuous characteristics was
assessed using meta-regression
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indicated MBIs, selective MBIs were administered to individ-
uals who have one or more known risk factor(s) of depression.
Thus, indicated, selective and universal MBIs may be all ap-
propriate for prevention of depressive symptoms in university
students, depending on the context of particular participants.

Findings of this meta-analytic review indicated that MBIs
with medium length (about 7 weeks) could be associated with
optimal intervention effects. While prolonged MBIs within
the optimal length could produce increased intervention ef-
fects, our analyses also highlighted that adverse effects could
occur if the optimal length was surpassed. Theoretically, lon-
ger interventions provide participants with larger exposure to
information, practice, reflection, and advice on attitudinal and
behavioral change skills. However, extremely long programs
may not appeal to the participants, resulting in greater attrition
rates and smaller intervention effects. Participant compliance
commonly attenuates as intervention continues. This may pro-
duce an influence on the intervention effects. On one hand, it
may take time for the intervention conditions to show de-
creases in depressive symptoms relative to the control condi-
tions. On the other hand, the intervention effects may be ta-
pered over time as participant compliance begins to decrease.
Thus, for extremely long MBIs, intervention effects could
increase first and reach the strongest at some time amid the
interventions, which then become smaller as the interventions
continue. This is consistent with the results of a few other
meta-analyses of depression prevention programs, which
found that greater length was associated with smaller effects
(Eng and Reime 2014; Sockol et al. 2013; Stice et al. 2009).
Meanwhile, there is evidence that depressive symptoms may
naturally remit over time (Kelly and Mezuk 2017). This nat-
ural decrease of depressive symptoms could also have an in-
fluence on the intervention effects. While there could be de-
creases in depressive symptoms for the intervention condi-
tions, the control conditions may also show natural decreases
in depressive symptoms in the long term. As a result, the
decreases in the intervention conditions relative to the control
conditions may attenuate over time as depressive symptoms in
the control conditions begin to remit. As we found optimal
intervention effects exhibited for MBIs with medium length,
those developed in very brief or extremely long versions may
not be recommended for university students.

Supports were exhibited for the hypothesis that greater effects
would emerge for female than male students. This occurs possi-
bly because of the higher levels of depressive symptoms and
greater prevalences of depression experienced by female than
male students (Puthran et al. 2016). Our analyses have found that
high-risk students of indicated MBIs were associated with larger
reductions in depressive symptoms. Another possible explana-
tion is that female students may respond more favorably than
male students to the intervention they have received. Compared
with male students, female students appear to havemore engage-
ment in the intervention content and are more likely to discuss

sensitive issues that may negatively affect their emotions
(Brunwasser et al. 2009; Stice et al. 2009). Such a difference in
the response may contribute to an excess of the intervention
effects for female students. While MBIs could be a favorable
approach for female students, these data also imply the need
for more effective interventions to target male students.

Another novel contribution was that MBIs delivered weekly
were more effective than those delivered more frequently, imply-
ing that higher-intensity MBIs may not be recommended for
university students. One possible explanation for this finding
may be that higher-intensity MBIs could lead to adverse effects
as participants may need sufficient time between sessions to
absorb the knowledge and practice the skills. This is particularly
true for university students who commonly have a crowded
agenda. Another interpretation may be that MBIs delivered
weekly were more likely to have medium lengths that accompa-
nied the optimal intervention effects. Our analyses have indicated
that MBIs with medium length (about 7 weeks) could produce
the largest effects. In addition toMBSR andMBCT that typically
lasted for 8 weeks and were delivered on a weekly basis, other
weekly delivered MBIs in this meta-analytic review also tended
to have medium lengths. In contrast, those delivered more fre-
quently tended to have more extreme lengths that were either too
short or too long. These MBIs have been suggested by our anal-
yses to be associated with smaller effects.

Our analyses found that small sample sizes were associated
with greater intervention effects. This could mean that meta-
analysis findings may be overestimated by larger effects of those
small-sample studies. Such small-study effects are common in
meta-analyses (Sterne et al. 2000; Thornton and Lee 2000). This
occurs in part because small sample sizes lead to insufficient
statistical power and significance would be reached only if
chance exaggerates any true difference (Angell 1989;
Newcombe 1987). This will result in publication bias as small
studies are more likely to be published when they report signif-
icant results. In this meta-analytic review, 16 out of 25 trials had a
sample size smaller than 100 and our analyses did indicate small
sample bias for the reviewed studies. After adjusting for possible
publication bias, the overall mean effect size turned somewhat
smaller but continued to be significant. These findings suggest
that MBIs could be proposed as a reliable candidate for preven-
tion of depressive symptoms in university students.

Limitations and Future Research

Our findings may be limited to the small sample sizes and
suboptimal study quality of the included trials. Most of the
trials had small sample sizes and showed high risk of bias in 2
domains or more following the Cochrane Collaboration’s
Tool. As indicated by our and previous meta-analyses, the
inclusion of smaller-sample and lower-quality studies may
result in an inflated estimate of the efficacy of assessed
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interventions (Cuijpers et al. 2010). It would be necessary for
future trials to use larger sample sizes and more rigorous
designs.

This meta-analytic review was limited to the examination
of short-term efficacy of MBIs. Given the frequent relapse of
depressive symptoms, it is important to evaluate the length of
any positive effects of MBIs. Such information could help
understand the cost-versus-benefit ratios of these programs.
Unfortunately, follow-up effects were not possible to be
assessed in this meta-analysis, owing to insufficient follow-
up data and variable follow-up intervals. When the literature
matures to include more sufficient trials, a further meta-
analytic review would be valuable to determine the follow-
up efficacy ofMBIs for prevention of depressive symptoms in
university students.

While MBIs were found in the current analysis to be
effective for the prevention of depressive symptoms in
university students, different students may respond differ-
ently, and some MBIs may produce more favorable results.
A range of potential moderators were identified in this
meta-analytic review and it would be helpful for future
trials to incorporate features associated with stronger ef-
fects. For instance, future MBIs could be developed in
medium length and delivered on a weekly basis to target
female students with elevated depressive symptoms.
However, these findings were based on subgroup and
meta-regression analyses, which only provided correla-
tional associations. Future research may experimentally
manipulate key moderators (e.g., length of intervention,
frequency of delivery, gender of participants, and partici-
pant risk status) to examine if the moderator effects are real
with causal relations. Meanwhile, it is noteworthy that a
number of trials employed multifaceted interventions (e.g.,
MBSR, MBCT, and ACT) that combined mindfulness with
other components. We were unable to conclude whether
the observed effect size was attributable to the mindfulness
rather than other components. It would be useful for future
trials to determine whether incorporation of other compo-
nents would truly contribute to additional effects as com-
pared with mindfulness alone. We were also unable to as-
sess whether baseline depression score (initial depression
severity) was associated with the effect size as it was mea-
sured by a wide array of instruments. Baseline depression
score could exert an influence on the intervention effects,
which should be taken into account and further investigat-
ed. For instance, it is likely that the larger interventions
effects for indicated trials could be ascribed to an average
higher level of baseline depression score for the partici-
pants. This would create more room for an intervention
effect to occur among them, as compared with those who
already have a low level of depressive symptoms. In addi-
tion, non-specific characteristics (e.g., socioeconomic sta-
tus, perceived social support, and coping ability) that have

shown significant associations with depression among uni-
versity students were not assessed as most studies provided
insufficient information on these data (Hefner and
Eisenberg 2009; Ibrahim et al. 2013b; Mahmoud et al.
2012). It would be beneficial for future trials to investigate
whether these characteristics would moderate the effects of
MBIs for the prevention of depressive symptoms in uni-
versity students.

Furthermore, although the overall number of studies
included in this meta-analysis is favorable to previous
meta-analyses of MBIs for other populations (Abbott
et al. 2014; Dhillon et al. 2017; Strauss et al. 2014),
several of the subgroup analyses were based on a small
number of studies. For instance, there were only three
trials targeting first-year students, four trials targeting
medical students, three trials without self-practice as-
signments, and three trials categorized as high-quality
studies. The lack of statistical power in these subgroups
may result in the failure to find significant differences
between subgroups. Because of these concerns, findings
with respect to these moderator analyses should be
interpreted with caution.

Finally, this meta-analytic review was limited to trials
assessing the efficacy of MBIs compared with inactive
control conditions (e.g., waiting list, no-intervention, as-
sessment-only, and usual care). Head-to-head trials
would be necessary to establish the comparative effects
of MBIs and other psychological interventions. And it is
hoped that when a sufficient and larger number of stud-
ies are available, a comprehensive review would be
valuable to synthesize the efficacy of MBIs for preven-
tion of depressive symptoms in university students, par-
ticularly compared with active control conditions.
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