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Abstract
There are increasing concerns about university students’ mental health with mindfulness-based interventions (MBIs) show-
ing promising results. The effect of MBIs delivered digitally to a broad range of university students and study attrition rates 
remain unclear. This review aimed to explore the effectiveness of online MBIs on university students’ mental health, aca-
demic performance and attrition rate of online MBIs. Four databases were searched; both randomised and non-randomised 
controlled trials were included. Outcomes included mental health-related outcomes and academic performance. Twenty-six 
studies were identified with outcomes related to mental health. When compared with non-active controls, small to medium 
statistically significant effect sizes in favour of online MBIs were found for depression, stress, anxiety, psychological distress 
and psychological well-being at post-intervention. However, these benefits were not seen when online MBIs were compared 
to active controls and other treatments at post-intervention or follow-up. University students in online MBI arms were more 
likely to drop out compared to non-active controls and active controls, but no differences were found compared to other 
treatments. Generally, the included studies’ risk of bias was moderate to high. Online MBIs appear beneficial for improving 
university students’ mental health when compared to non-active controls post-intervention, but not active controls or other 
treatments. Findings related to active controls and other treatments should be interpreted with caution due to the small number 
of studies, the small number of participants in included studies and the degree of heterogeneity in effect sizes.
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Introduction

There are increasing concerns about university students’ men-
tal health and well-being (Huang et al., 2018; Pedrelli et al., 
2015). In an extensive international survey of 21 countries, 
20% of college students met diagnostic criteria for at least one 

mental health condition over a 12-month period (Auerbach 
et al., 2016). University students are particularly at risk due 
to stressors such as academic pressure and difficulty of cop-
ing with failure, financial burden and transitional stressors 
(Aldiabat et al., 2014). Thus, this suggests a need to provide 
support to prevent and alleviate mental health difficulties in 
students (Aldiabat et al., 2014; Gazzaz et al., 2018).

Mindfulness is ‘awareness, cultivated by paying attention 
in a sustained and practical way: on purpose, in the present 
moment, and non-judgmentally’ (Kabat-Zinn, 2012, p. 1). 
Mindfulness-based interventions (MBIs) have been imple-
mented in many formats, in-person and online, in both group 
and individual settings. Recently, universities have started 
initiatives to develop and implement MBIs within the uni-
versity context in order to help students adapt to academic 
life and promote their mental health (Modrego-Alarcón 
et al., 2018). Furthermore, previous reviews have reported 
the effectiveness of MBIs for promoting university stu-
dents’ mental health (Bamber & Morpeth, 2019; Chiodelli 
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et al., 2020; Daya & Hearn, 2018; Halladay et al., 2019; 
McConville et al., 2017; O'Driscoll et al., 2017; Reangsing 
et al., 2022; Yogeswaran & El Morr, 2021). Most of these 
reviews reported beneficial effects such as reductions in lev-
els of depression, anxiety and stress levels. However, these 
reviews focused on specific university student populations, 
for example medical and health professional students (Daya 
& Hearn, 2018; McConville et al., 2017; Yogeswaran & El 
Morr, 2021) and health and social care students (O'Driscoll 
et al., 2017), included only in-person MBIs (Chiodelli et al., 
2020), or focused on certain mental health outcomes such as 
depression, anxiety and stress (Bamber & Morpeth, 2019; 
Halladay et al., 2019; Reangsing et al., 2022). This, how-
ever, limits the generalisability of findings to broader student 
populations, different MBI formats and other mental health 
outcomes.

One systematic review and meta-analysis that was not 
limited to a particular student population and explored the 
effectiveness of MBIs for improving mental and physical 
health and academic performance was conducted by Dawson 
et al. (2020). They included in-person and self-help MBIs 
comprising online, written and printed bibliotherapies. 
The results varied depending on outcomes and comparison 
groups. For example, there were improvements in levels 
of distress and well-being, but not in worry, sleep or life 
satisfaction when MBIs were compared to passive controls. 
They could not report on academic performance due to 
insufficient data. Although this was a comprehensive 
review, they excluded studies that included participants 
with a health diagnosis, for example clinical depression. 
Additionally, the findings need updating given that the 
searches were completed in 2017, and other studies may 
have been published since then.

To the authors’ knowledge, no review has examined 
the specific effectiveness of MBIs delivered online among 
broader university student populations or explored attrition 
rates for these interventions. Investigating the effect of 
MBIs on university students’ academic performance is 
also needed, as the previous review was unable to report 
on this. Although similar reviews have been conducted, 
they were not able to address this because they (I) 
focused on specific university student populations (Daya 
& Hearn, 2018; McConville et al., 2017; Yogeswaran & 
El Morr, 2021; O'Driscoll et al., 2017), (II) focused on 
specific mental health outcomes (Bamber & Morpeth, 
2019; Halladay et  al., 2019; Reangsing et  al., 2022), 
(III) included only in-person MBIs, both in-person and 
self-help MBIs, delivered via a range of delivery modes 
including online and via bibliotherapy, or delivery 
modes were unclear (Bamber & Morpeth, 2019; Dawson 
et al., 2020; Halladay et al., 2019), (IV) only included 
randomised controlled trials and excluded studies based 
on some participant characteristics (Dawson et al., 2020). 

Furthermore, findings need updating as literature database 
searches were completed a few years ago (e.g. 2017 in 
the case of Dawson et al., 2020). There is an increasing 
use of technology in providing health care and a growing 
interest in MBIs in recent years (Chiodelli et al., 2020; 
Plaza et al., 2013) and so more studies may have been 
published since then.

Consequently, this review aimed to examine the effec-
tiveness of online MBIs on university students’ mental 
health and academic performance and to explore the attri-
tion rate of online MBIs among this population. This may 
facilitate students’ access to psychological support and 
may inform universities and policymakers about the provi-
sion of effective and efficient well-being services.

Method

Eligibility Criteria

The inclusion criteria were (1) randomised controlled 
trials (RCTs) and non-randomised controlled trials (non-
randomised CTs). Unpublished studies were included, to 
reduce publication bias; (2) part-time or full-time uni-
versity students aged ≥ 18 years old who were working 
towards any university-based undergraduate or postgradu-
ate degree; (3) mental health outcomes (i.e. any outcomes 
related to mental or psychological health such as depres-
sion or well-being) or measure of academic performance 
(i.e. changes in academic grades); (4) any MBIs. Mind-
fulness was defined as paying deliberate attention to and 
being aware of one’s experiences in the present moment 
non-judgmentally (Kabat-Zinn, 2012); (5) MBIs had to be 
delivered online via any digital format; and (6) both online 
MBIs with or without facilitators were included, as long 
as there was no in-person communication.

Studies were excluded if (1) they only explored behav-
ioural outcomes (e.g. eating, coping strategies, sleep-
related outcomes), cognitive outcomes (e.g. attention, 
reasoning) or trait outcomes (e.g. mindfulness, perfection-
ism) when none of the relevant outcomes was identified; 
(2) MBIs were delivered in-person, via offline bibliother-
apy, via a blended format (i.e. in-person and online), or 
were delivered via an online mindfulness practice during 
an in-person session; (3) mindfulness did not form the 
majority of the intervention; (4) the online MBI included 
components of other psychological treatments (e.g. mus-
cle relaxation training, behavioural activation); (5) online 
MBIs were delivered in experimental settings (e.g. listen-
ing to audio files of MBIs in laboratory-based settings); 
(6) non-English studies; and (7) they had a small sample 
size (i.e. ≤ 5 participants per arm) (Lin, 2018).
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Information Sources and Search Strategy

Four electronic databases (PubMed, Web of Science, Psy-
cInfo and Embase) were searched separately from date of 
conception to 25/11/2021. Search terms were developed 
based on key concepts relating to mindfulness, online inter-
ventions and university students (see Appendix A; Online 
Resource). There were no specific search limitations or 
restrictions. The reference lists of included studies, rel-
evant reviews and studies were searched manually by one 
researcher (DA).

Selection Process and Data Collection

After removal of duplicates, titles and abstracts were 
screened by two researchers (DA and KC) independently 
and blindly. Full-text articles were retrieved for potentially 
relevant studies and assessed against inclusion criteria by 
two researchers (DA and KC) independently and blindly. 
A standardised data extraction form was created, and data 
were extracted in relation to characteristics of studies, par-
ticipants, interventions, outcomes and results (see Appen-
dix A, Online Resource). Outcome data including mean, 
standard deviation and number of participants in each arm 
at pre-intervention, post-intervention and follow-up were 
also extracted. If necessary, authors were contacted to pro-
vide clarification about queries or obtain missing data. Data 
extraction was conducted by two researchers (DA and KC) 
independently and blindly. Disagreements were resolved via 
discussion with two other researchers (RG and CM).

Narrative Synthesis

A narrative synthesis was used for outcomes that were not 
entered into meta-analyses due to insufficient data.

Meta‑analyses

RevMan version 5.4 software was used to conduct meta-
analyses. Random effects meta-analyses using a DerSimo-
nian and Laird estimator based on inverse variance weights 
were conducted as studies were anticipated to be heterogene-
ous in terms of participant and intervention characteristics 
(Boland et at., 2017; Cochrane Collaboration, 2020).

Standardised mean differences (SMDs) were calculated 
within RevMan, with a 95% confidence interval for continu-
ous data, as studies measured outcomes using different vali-
dated self-reported scales (Boland et al., 2017). SMDs were 
calculated using means, standard deviations (or standard 
errors transformed into standard deviations) and number of 
participants for each outcome, in each arm, at post-intervention 
and follow-up timepoints. Studies with insufficient outcome 
data were not included in meta-analyses. Pooled SMDs were 

interpreted using standard convention: small (0.2), medium 
(0.5) and large (0.8) (Davies et al., 2014; Hofmann et al., 
2010).

Mantel–Haenszel odds ratios with a 95% confidence 
interval were calculated for dichotomous data (Davies 
et al., 2014). That is, outcome data related to attrition rate 
(defined as the number of dropouts after randomisation at 
post-intervention) were extracted in each arm and submitted 
into separate meta-analyses for different comparison groups, 
as highlighted below.

Statistical heterogeneity across studies was assessed 
using the chi-square test and the degree of heterogeneity was 
measured using the I2 statistic. Values of ≤ 30%, 31–49% 
and ≥ 50% were considered to reflect low, moderate and sub-
stantial heterogeneity, respectively (Higgins et al., 2019). 
Funnel plots (i.e. asymmetrical inspection) were used to 
assess publication bias when there were ≥ 10 studies, as 
previously recommended (Higgins et al., 2019).

Data were entered into separate meta-analyses for dif-
ferent comparison groups: (1) intervention vs. non-active 
controls (e.g. waiting list group, treatment-as-usual), (2) 
intervention vs. active controls (defined as any placebo com-
parator that controls for non-specific therapeutic effects such 
as social support and attention, e.g. a discussion group or 
psychoeducation) and (3) intervention vs. other treatments. 
Separate meta-analyses were conducted for different out-
comes (e.g. depression, stress and anxiety). Separate meta-
analyses were also conducted for different assessment time-
points: (1) post-intervention, (2) ‘shorter follow-up’ (defined 
here as ≤ 8 weeks) and (3) ‘longer follow-up’ (defined here 
as > 8 weeks).

Data were entered into meta-analyses when reported by at 
least two studies at the same assessment timepoint (Cochrane 
Consumers & Communication Review Group, 2016; Valentine 
et al., 2010). As some studies reported multiple types of analy-
ses (e.g. intention-to-treat vs. completer analyses), used multiple 
measures to assess the same facet of mental health, included mul-
tiple follow-up timepoints, assessed multiple types of MBIs, data 
were selected for inclusion based on rules outlined in Appen-
dix B; Online Resource to avoid data duplication and enhance 
homogeneity.

Risk of Bias Assessment

The Revised Cochrane Risk-of-Bias Tool for Randomised 
Trials (ROB-2) was used to evaluate the risk of bias in 
the RCTs (Sterne et al., 2019). It assesses five domains: 
randomisation process, deviations from the intended inter-
vention, missing outcome data, outcome measurement and 
selection of the reported result. Risk of bias was rated as 
‘low’, ‘some concern’ or ‘high-risk’. The Cochrane Risk-
of-Bias in Non-randomised Studies of Interventions (ROB-
INS-1) was used for non-randomised CTs (Sterne et al., 
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2016). The assessment domains were risk of bias on con-
founding, participants’ selection, intervention classification, 
deviations from the intended intervention, missing outcome 
data, outcome measurement and selection of the reported 
result. Risk of bias was rated as ‘low’, ‘moderate’, ‘serious’, 
‘critical’ or ‘no information’. Two researchers (DA and KC) 
evaluated the risk of bias independently and blindly and any 
disagreements were resolved via discussion.

Results

Study Selection

Figure 1 presents the PRISMA flowchart. The search iden-
tified 1637 records, with 26 studies being included in the 
review after screening for inclusion criteria.

Study Characteristics

Study characteristics are presented in Tables 1–5, Appendix 
C; Online Resource. Twenty-three studies were RCTs, and 
three studies were non-randomised CTs. Out of these stud-
ies, one was an unpublished PhD thesis (Rhine, 2020). Most 
studies (76.9%) were published in the past 5 years (≥ 2018). 

Studies were conducted in eleven different countries in 
which the majority (84.6%) were from Western countries. 
All studies recruited participants from non-clinical univer-
sity settings, except for one study that recruited participants 
from the waiting list of a university counselling centre 
(Levin et al., 2020a).

Sample sizes ranged from 23 (Levin et al., 2020a) to 
427 (Chung et al., 2021), with a total of 3364 participants 
included across all studies. Half of the studies conducted an 
a priori power analysis to determine the sample size, with 
4 failing to recruit the targeted sample size. Participants 
ranged in age from 18 to 57 years old, with a mean age 
of 22.6 years old across studies reporting these data. Par-
ticipants were predominantly female (64–100% of the total 
sample) in the majority of studies (76.9%). Ethnicity was 
not reported in 12 studies (46.1%). In those studies that did 
report this, participants self-identified as white (20–94%) 
in 11 out of 14 studies, while participants self-identified as 
Chinese or Malay in the remaining three studies.

Students were recruited from different university depart-
ments and courses (e.g. psychology, social care, mixed 
health and non-health courses) in 22 studies (84.6%), and 
medical and health-related courses in 4 studies (15.3%). 
Six studies involved students with mental health difficulties 
including self-reported stress and self-criticism (Andersson 

Fig. 1   PRISMA flowchart for studies selection. From Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The 
PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. https://​doi.​org/​10.​1136/​bmj.​n71

https://doi.org/10.1136/bmj.n71
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et al., 2021), exposure to traumatic events and meeting self-
reported criteria of complex/post-traumatic stress disorder 
(Dumarkaite et al., 2021), exposure to traumatic event and 
unwanted memories (Knabb et al., 2021), being in the wait 
list of the counselling and psychological services centre at 
the university (Levin et al., 2020a), and elevated levels of 
anxiety and depression symptoms (Rodriguez et al., 2021; 
Sun et al., 2021). Twelve studies (46.1%) recruited under-
graduate students, 6 studies (23%) included a mixed sample 
of undergraduates and postgraduates, and 8 studies (30.7%) 
did not report students’ educational level.

No academic-related outcomes were identified in any 
study. All reported outcomes were related to mental health, 
which varied from psychological distress to psychological 
well-being. The majority of studies (20/26, 76.9%) also 
measured mindfulness. Six studies (23%) specified an inclu-
sion criterion in relation to mental health: all of these relied 
on self-report questionnaires rather than clinical diagnosis. 

All studies reported findings at post-intervention. However, 
18 studies (69.2%) had no follow-up, 7 studies (26.9%) had 
a short follow-up (≤ 8 weeks) and only one study had a long 
follow-up (6 months) (Phang et al., 2015).

Intervention Characteristics

Studies varied in terms of the content and intensity of online 
MBIs, ranging from brief mindfulness breath techniques to 
courses based on mindfulness-based stress reduction and mind-
fulness-based cognitive therapy programme. Studies delivered 
the intervention via an external platform (e.g. website, Zoom; 
38.4%), followed by a software application (30.7%).

Intervention duration ranged from 10 days (Flett et al., 
2019) to 11 weeks (Lyzwinski et al., 2019). One study did 
not report the intervention duration (Rhine, 2020). Twenty-
one studies (80.7%) were two-armed trials that compared 

Fig. 2   The revised Cochrane 
risk of bias assessment for 
included randomised studies. 
Note: overall high-risk was 
judged when there was at least 
one high-risk domain or ≥ 4 
‘some concerns’ domains
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online MBIs to non-active controls (46.1%), active controls 
(19.2%) or other treatments (15.3%). The remaining studies 
were three-armed trials in which three studies (11.5%) had 
two mindfulness intervention arms vs. non-active controls 
or active controls (Ahmad et al., 2020; Flett et al., 2019; 
Nguyen-Feng et al., 2017) and two studies (7.6%) had one 
intervention arm and two control arms (active controls or 
other treatments and non-active controls) (Andersson et al., 
2021; Messer et al., 2016). Non-active controls comprised 
solely of wait list controls. Active controls comprised of 
expressive writing, psychoeducation, social support or cog-
nitive training. Other treatments included cognitive behav-
ioural therapy, acceptance-based therapy, mindfulness in 
conjunction with other elements or a brief version, medita-
tion, compassion or relaxation. All comparison arms were 
delivered online.

Several studies (65.3%) incorporated online interaction 
forums which allowed communication between research-
ers, psychologists or other trained professionals and par-
ticipants during the implementation of online MBIs. Meth-
ods of interaction with research participants varied. Some 
studies (26.9%) had live virtual communication (e.g. Zoom 
classes) and real-time communication such as peer-to-peer 
support and group-based board discussion. Several stud-
ies sent e-mails or messages as reminders when modules 
were available (30.7%) to encourage participants to practice 
and complete tasks (11.5%), or when participants missed 
practice training (3.8%). One study (3.8%) encouraged par-
ticipants to turn on the application notification to serve as a 
reminder. A third of studies (30.7%) did not incorporate any 
form of interaction during the intervention.

Treatment fidelity (i.e. assessing participants’ basic 
knowledge and attention to the contents of the interven-
tion) was measured in one study, but the findings were 
not reported (Knabb et al., 2021). Participants’ attendance 
and completion of the intervention and its practice were 
reported by 21 studies (80.7%). Measures of engagement 
varied across studies, from measuring session completion 
to mindfulness exercises completion (see Table 5; Appendix 
C; Online Resource).

Risk of Bias

Figures 2 and 3 show the risk of bias in included studies: 
risk of bias was rated as moderate to high in all studies, with 
no study receiving a rating of low risk of bias. All studies 
measured outcomes subjectively through self-reported ques-
tionnaires, leading to a rating of ‘some concerns’ for bias in 
measurement of outcomes. The pre-specified study protocol 
was not reported in most RCT studies (78.2%), which led 
to a rating of ‘some concerns’ for the reporting bias. Two 
studies had a ‘high’ risk of bias due to incomplete report-
ing (Ritvo et al., 2021; Rodriguez et al., 2021). Most RCTs 
used appropriate randomisation methods (86.9%). However, 
blinding was not conducted in any RCT, except for one study 
which conducted a single-blind trial (Warnecke et al., 2011).

Narrative Synthesis Results

Six mental health outcomes (quality of life, post-traumatic stress 
or complex post-traumatic stress symptoms, rumination, trauma-
related symptoms, worry, and positive and negative affect) were 
not entered into meta-analyses due to insufficient data. Quality 
of life was significantly increased among university students 
who received a full or partial mindfulness virtual community 
compared to a waiting list at post-intervention (Ahmad et al., 
2020). There was a statistically significant reduction in com-
plex post-traumatic stress disturbances in self-organisation 
symptoms in students who received the intervention compared 
to waiting list at post-intervention. However, this reduction 
was not observed for overall post-traumatic stress symptoms 
(Dumarkaite et al., 2021).

Inconsistent findings were reported for the effects of MBIs 
on different types of rumination; cognitive-affective rumina-
tion was significantly reduced in students who received the 
intervention compared to the waiting list at post-intervention 
(Hosseinzadeh Asl & İl, 2021). However, traumatic-based 
rumination did not differ between students who received the 
intervention to those in the waiting list at post-intervention 
(Knabb et al., 2021).

Fig. 3   The Cochrane risk of 
bias assessment for included 
non-randomised controlled 
trials
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Furthermore, no statistically significant differences were 
found when MBIs were compared to control groups in (1) 
other trauma-related symptoms at post-intervention (Knabb 
et al., 2021); (2) worry at post-intervention or at 2/4-week 
follow-up (Nguyen-Feng et al., 2017); and (3) positive and 
negative affect at post-intervention (Noone & Hogan, 2018).

Meta‑analyses Results

A total of 16 meta-analyses were conducted. Five out-
comes reported in 21 studies were entered into separate 
meta-analyses: depression, stress, anxiety, psychologi-
cal distress and psychological well-being. Table 1 shows 
meta-analytic findings. Figures are presented in Appendix 
D; Online Resource.

Depression

As shown in Fig. 1, there was a small statistically significant 
pooled SMD of − 0.41 (95% CI =  − 0.59, − 0.23) in favour of 
online MBIs, in comparison to non-active controls at post-
intervention, with moderate but non-significant heteroge-
neity in effect sizes being found (I2 = 33%). This benefit 
was not seen when online MBIs were compared to active 
controls at post-intervention or at short follow-up (pooled 
SMD − 0.02 [95% CI =  − 0.32 to 0.29]; pooled SMD − 0.10 
[95% CI =  − 0.48 to 0.28], respectively) (Figs. 2 and 3). 
However, there was evidence of statistically significant, 
substantial heterogeneity in effect sizes at both timepoints 
(I2 = 67% and 73%, respectively). Similarly, there was no 
statistically significant benefit seen when online MBIs were 

Table 1   Meta-analytic findings of included outcomes

df degree of freedom, FU-Int short follow-up, MBIs mindfulness-based interventions, N number, post-Int post-intervention

Outcome Comparison group Time (N-studies, 
N-participants)

Result, Std. mean difference (IV, 
fixed, 95% CI); p-value

Chi2 (df; p-value), I2

Depression Non-active controls Post-Int. (9, 832) Favour online MBIs, − 0.41 
[− 0.59, − 0.23]; p < 0.00001

Chi2 = 12 (df = 8; p = 0.15); I2 = 33%

Active controls Post-Int. (4, 540) Non − significant, − 0.02 [− 0.32, 
0.29]; p = 0.91

Chi2 = 9.10 (df = 3; p = 0.03) I2 = 67%

Active controls FU-Int. (3, 404) Non − significant, − 0.10 [− 0.48, 
0.28]; p = 0.61

Chi2 = 7.52 (df = 2; p = 0.02) I2 = 73%

Other Tx Post-Int. (2, 265) Non − significant, 0.16 [− 0.13, 
0.44]; p = 0.28

Chi2 = 1.21 (df = 1; p = 0.27) I2 = 17%

Stress Non-active controls Post-Int. (11, 964) Favour online MBIs, − 0.40 
[− 0.53, − 0.27]; p < 0.00001

Chi2 = 7.28 (df = 10; p = 0.70) I2 = 0%

Active controls Post-Int. (3, 436) Non − significant, − 0.16 [− 0.63, 
0.32]; p = 0.52

Chi2 = 11.74 (df = 2; p = 0.003) 
I2 = 83%

Active controls FU-Int. (2, 290) Non − significant, − 0.11 [− 0.34, 
0.13]; p = 0.37

Chi2 = 0.25 (df = 1; p = 0.62) I2 = 0%

Other Tx Post-Int. (4, 404) Favour other Tx, 0.32 [0.13, 0.52]; 
p = 0.001

Chi2 = 1.99 (df = 3; p = 0.57) I2 = 0%

Anxiety Non-active controls Post-Int. (8, 728) Favour online MBIs, − 0.45 
[− 0.63, − 0.28]; p < 0.00001

Chi2 = 9.31 (df = 7 p = 0.23) I2 = 25%

Active controls Post-Int. (3, 464) Non − significant, 0.09 [− 0.16, 
0.33]; p = 0.49

Chi2 = 3.52 (df = 2; p = 0.17) I2 = 43%

Active controls FU-Int. (3, 404) Non − significant, − 0.09 [− 0.42, 
0.25]; p = 0.61

Chi2 = 5.78 (df = 2; p = 0.06) I2 = 65%

Other Tx Post-Int. (2, 265) Non − significant, 0.20 [− 0.09, 
0.48]; p = 0.18

Chi2 = 1.21 (df = 1; p = 0.27) I2 = 17%

Psychological distress Non-active controls Post-Int. (4, 172) Favour online MBIs, − 0.54 
[− 0.85, − 0.23]; p = 0.0007

Chi2 = 0.21 (df = 3; p = 0.98) I2 = 0%

Other Tx Post-Int. (2, 138) Non − significant, 0.13 [− 0.21, 
0.46]; p = 0.46

Chi2 = 0.83 (df = 1; p = 0.36) I2 = 0%

Psychological well-being Non-active controls Post-Int. (5, 391) Favour online MBIs, 0.45 [0.24, 
0.65]; p < 0.00001

Chi2 = 1.85 (df = 4; p = 0.76) I2 = 0%

Other Tx Post-Int. (2, 200) Non − significant, 0.20 [− 0.08, 
0.48]; p = 0.16

Chi2 = 0.57 (df = 1; p = 0.45) I2 = 0%
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compared to other treatments at post-intervention (pooled 
SMD 0.16 [95% CI =  − 0.13 to 0.44]) (Fig. 4). There were 
not enough studies to permit any other meta-analyses.

Stress

As shown in Fig. 5, there was a small statistically significant 
pooled SMD of − 0.40 (95% CI =  − 0.53, − 0.27) in favour of 
online MBIs, in comparison to non-active controls at post-
intervention. However, this benefit was not seen when online 
MBIs were compared to active controls at post-intervention 
or at short follow-up (pooled SMD − 0.16 [95% CI =  − 0.63, 
0.32]; − 0.11 [95% CI =  − 0.34, 0.13], respectively), with 
statistically significant, substantial heterogeneity in effect 
sizes being found at post-intervention (I2 = 83%) (Figs. 6 and 
7). Furthermore, there was a small statistically significant 
pooled SMD of 0.32 (95% CI = 0.13, 0.52) in favour of 
other treatments, in comparison to online MBIs at post-
intervention (Fig. 8). There were not enough studies to 
permit any other meta-analyses.

Anxiety

As shown in Fig. 9, there was a small statistically significant 
pooled SMD of − 0.45 (95% CI =  − 0.63, − 0.28) in favour of 
online MBIs, in comparison to non-active controls at post-
intervention. However, this benefit was not seen when online 
MBIs were compared to active controls at post-intervention or 
short follow-up (pooled SMD 0.09 [95% CI =  − 0.16, 0.33]; 
pooled SMD − 0.09 [95% CI =  − 0.42, 0.25], respectively) 
(Figs. 10 and 11). However, moderate heterogeneity (I2 = 43%) 
and substantial heterogeneity (I2 = 65%) in effect sizes were 
found at post-intervention and follow-up, respectively, though 
neither were statistically significant. There was no statistically 
significant benefit seen when online MBIs were compared to 
other treatments at post-intervention (pooled SMD 0.20 [95% 
CI =  − 0.09 to 0.48]) (Fig. 12). There were not enough studies 
to permit any other meta-analyses.

Psychological Distress

Psychological distress refers to outcome measures that exam-
ined overall psychological distress across a range of conditions. 
These as are outlined in Appendix E; Online Resource. As 

shown in Fig. 13, there was a medium statistically significant 
pooled SMD of − 0.54 (95% CI =  − 0.85, − 0.23) in favour of 
online MBIs, in comparison to non-active controls at post-
intervention. However, this gain was not observed when online 
MBIs were compared to other treatments at post-intervention 
(pooled SMD 0.13 [95% CI =  − 0.21, 0.46]) (Fig. 14). There 
were not enough studies to permit any other meta-analyses.

Psychological Well‑being

Psychological well-being comprised different components of 
well-being including personal, social, environmental, emo-
tional, and cognitive aspects, and life satisfaction (Keyes, 
2005; Lukat et al., 2016; McDowell, 2006; Tennant et al., 
2007). See Appendix E; Online Resource for measures that 
were grouped to define this outcome. As shown in Fig. 15, 
there was a small statistically significant pooled SMD of 
0.45 (95% CI = 0.24, 0.65) in favour of online MBIs, in com-
parison to non-active controls at post-intervention. However, 
this gain was not observed when online MBIs were com-
pared to other treatments at post-intervention (pooled SMD 
0.20 [95% CI =  − 0.08, 0.48]) (Fig. 16). There were not 
enough studies to permit any other meta-analyses.

Attrition Rate

Twenty-three studies were included in 3 meta-analy-
ses (Table  2). In total, 33.8% of participants dropped 
out of online MBI arms regardless of comparison arms 
(n = 497/1470). Participants were significantly more likely 
to drop out of online MBI arms (37.7%) compared to non-
active controls (20%) (Fig. 17). Likewise, participants were 
significantly more likely to drop out of online MBI arms 
(25.3%) compared to active controls (16.7%) (Fig. 18). How-
ever, no significant difference was observed in attrition rate 
between online MBIs (31.5%) and other treatments (35%), 
with statistically significant, substantial heterogeneity being 
observed (I2 = 59%) (Fig. 19).

Publication Bias

Funnel plots were used to assess publication bias when 
there were ≥ 10 studies, as recommended. Visual analysis 
of funnel plots did not suggest any significant evidence of 

Table 2   Meta-analytic findings of attrition rate

df degree of freedom, M-H Mantel–Haenszel odd ratio, N number, post-Int post-intervention

Comparison group Time (N-studies, 
N-participants)

Result, odds ratio (M-H, random, 95% CI); p-value Chi2 (df; p-value), I2

Non-active controls Post-Int (14, 1757) Favour non-active controls, 2.39 [1.82, 3.14]; p < 0.00001 Chi2 = 12.19 (df = 13; p = 0.51) I2 = 0%
Active controls Post-Int (6, 792) Favour active controls, 1.64 [1.06, 2.54]; p = 0.03 Chi2 = 6.64 (df = 5; p = 0.25) I2 = 25%
Other treatments Post-Int (5, 547) Non-significant, 0.82 [0.42, 1.57]; p = 0.54 Chi2 = 9.66 (df = 6; p = 0.05) I2 = 59%
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publication bias for online MBIs vs. non-active controls for 
stress at post-intervention or for attrition rate when compar-
ing online MBIs vs. non-active controls (Figs. 20 and 21).

Discussion

This systematic review explored the effectiveness of online 
MBIs on university students’ mental health and academic 
performance. The studies revealed noticeable growth in this 
field, as most (76.9%) were published in the past 5 years. 
All identified outcomes were related to mental health, with 
none being related to academic performance. When com-
pared with non-active controls, online MBIs significantly 
reduced levels of depression, stress, anxiety and psycho-
logical distress symptoms and increased well-being at post-
intervention, with small to medium effect sizes being found.

In contrast, no statistically significant differences were 
found between online MBIs and active controls for any out-
come at post-intervention or at short follow-up. However, mod-
erate to substantial heterogeneity in effect sizes was detected 
across studies for these outcomes, indicating high variability 
among them, which limits the conclusions that can be drawn. 
One reason for this could be the variability in content of the 
active controls, including expressive writing, stress manage-
ment psychoeducation, social support and cognitive training. 
Additionally, potentially beneficial effects of MBIs on health 
outcomes may have been ‘diluted’ by placebo attention con-
trols that were more akin to alternative treatments, given their 
previously reported effectiveness, rather than active controls 
(e.g. expressive writing: Pennebaker & Beall, 1986; stress 
psychoeducation: Amanvermez et al., 2020). Another possi-
ble explanation for the statistically non-significant differences 
might be that analyses were insufficiently powered to detect 
meaningful group differences due to small number of included 
studies (k = 2–4).

Similarly, no differences were found between online 
MBIs and other treatments for any outcome at post-inter-
vention, with the exception of stress whereby other treat-
ments outperformed online MBIs for reducing stress at post-
intervention. This might be due to the similarity between the 
other treatments and online MBIs, which was either the same 
MBI combined with stress management skills (Nguyen-
Feng et al., 2017); a less comprehensive version of the MBI 
(e.g. without peer support) (Rodriguez et al., 2021); used 
similar potential mechanisms of change such as compas-
sion (Andersson et al., 2021); or examined another third-
wave therapy such as acceptance and commitment therapy 
(Levin et al., 2020b). These findings must be interpreted 
with caution given the small number of studies (K = 2–4) 
and total participants (N = 138–404) included in analyses: 
analyses might be insufficiently powered to examine differ-
ences between other treatments and MBIs.

The current findings are in line with the broader ben-
efits reported in previous reviews that have examined the 
effect of MBIs delivered via mixed modes on university 
students’ levels of depression, stress and anxiety symptoms 
(Bamber & Morpeth, 2019; Dawson et al., 2020; Daya & 
Hearn, 2018; Halladay et al., 2019; McConville et al., 2017; 
Reangsing et al., 2022). This review found no significant dif-
ferences between online MBIs and active controls in relation 
to depression, stress and anxiety at post-intervention or at 
short follow-up, with moderate to high heterogeneity being 
observed across studies. The finding for depression was con-
sistent with other reviews (Dawson et al., 2020; Halladay 
et al., 2019). However, previous research has reported mixed 
findings for stress and anxiety. Dawson et al. (2020) reported 
a reduction in levels of stress and anxiety at post-interven-
tion, whereas Halladay et al. (2019) did not observe any 
significant reduction in these two outcomes. These mixed 
findings might be due to heterogeneity in inclusion criteria 
and definitions of outcomes, MBIs and active controls. Fur-
thermore, Reangsing et al. (2022) reported an overall sig-
nificant improvement in depressive symptoms in comparison 
to controls, unlike this review’s findings. The most likely 
reason for the discrepancy between this review’s findings 
and those of Reansing et al. is that the current review dis-
tinguished between non-active and active controls whereas 
Reansing et al. did not.

Psychological distress comprised measures of overall psy-
chological distress such as the total score on the Depression, 
Anxiety and Stress Scale. Overall psychological distress 
was not examined in other reviews and so no comparisons 
can be made with previous findings. Regarding well-being 
outcomes, the results were consistent with Dawson et al.’s 
(2020) findings on enhancing subjective well-being com-
pared to passive controls at post-intervention.

The current review found that attrition rates were higher 
in online MBIs compared to non-active and active controls. 
This might be because non-active controls did not require 
time and/or effort apart from enrolment, while active con-
trols included tasks that were simple in nature and/or less 
demanding than online MBIs, such as expressive writing 
and psychoeducation. However, encouragingly, there were 
no attrition rate differences between online MBIs and other 
treatments, which may indicate that attrition reflected an 
issue common to all active conditions rather than a specific 
consequence of receiving online MBIs (Davies et al., 2014).

Certainly, our findings reflect similar patterns of attri-
tion reported for internet-based psychotherapies compared 
to non-active controls, but not active controls (Davies et al., 
2014). The reason for inconsistent results in attrition rate 
when online interventions were compared to active controls 
is unclear, but might be due to the type of intervention itself 
(i.e. MBIs vs. different type of psychotherapies). Clearly, 
further research is needed before conclusions can be drawn 
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about attrition in online MBIs compared to active controls. 
Future research should also seek to explore ways of enhanc-
ing students’ engagement and adherence in online MBIs, for 
example by incorporating human interaction through peer 
support into online MBIs (Rodriguez et al., 2021).

Interestingly, almost half of the studies in this review 
(12/26) have been included in previous meta-analyses: 8 
studies by Reangsing et al. (2022), 6 studies by Halladay 
et al. (2019), 3 studies by Dawson et al. (2020), 2 studies 
by McConville et al. (2017) and 1 study by Bamber and 
Morpeth (2019). Differences in included studies across 
reviews are mostly due to differences in eligibility criteria 
and when previous searches were conducted, in addition to 
an explosion of studies in this area in the past few years. 
These reviews unanimously agreed on the effectiveness 
of MBIs for students’ mental health despite differences in 
meta-analytic methods used. Nonetheless, 14/26 studies 
included in this review have not been explored in previous 
reviews, which may also have contributed to the discrepancy 
between the current review’s findings and those of others 
(e.g. Reangsing et al., 2022).

A final issue that needs to be addressed is that of clinical 
significance vs. statistical significance. It is important to 
determine whether functional health outcomes are not just 
statistically significant, but also clinically meaningful (e.g. 
Ferguson et al., 2002). Halladay et al. (2019) transformed 
meta-analytic effect estimates of MBIs back into clinical 
scores and found that although these estimates were statisti-
cally significant for certain outcomes such as depression, 
anxiety and perceived stress, they might not reflect clinically 
relevant changes, therefore indicating clinical uncertainty. 
Given that online MBIs in this review were beneficial for 
depression, stress, anxiety, psychological distress and psy-
chological well-being only at post-intervention and only 
when compared to non-active controls, much uncertainty 
remains as to whether these effects were clinically meaning-
ful. Few studies (19.2%) included in this review reported 
on clinical significance. Therefore, future studies should 
examine minimum clinically important differences or reli-
able change indices when examining the effects of online 
MBIs on mental health outcomes.

Strengths and Limitations

This is a comprehensive pre-registered systematic review 
and meta-analysis that evaluated the effectiveness of online 
MBIs for improving mental health and academic perfor-
mance in undergraduate and postgraduate students and 
explored the attrition rate of online MBIs among this popu-
lation. However, there are a number of limitations of the 
review. The risk of bias was rated as moderate to high in all 
studies, leading to possible methodological flaws that might 

affect the findings of included studies (Furuya-Kanamori 
et al., 2021). As a result, the findings of this review may be 
partially explained by biases due to the poor methodological 
quality of included studies. It was not possible to conduct 
sensitivity analyses to examine the effects of removing high-
risk studies as all included studies were rated as having a 
moderate to high risk of bias.

A priori power calculations were not performed by half 
of the included studies and among those studies who con-
ducted it, few (30.7%) did not reach the targeted sample 
size. Performing a priori power calculations is important 
to determine the sample size needed to detect meaningful 
effects (Kyonka, 2019) and when a trial has an inadequate 
sample size, it may lack the power to detect an intervention’s 
effects (van Hoorn et al., 2017). Pooled sample sizes were 
adequate when comparing online MBIs with non-active con-
trols, indicating robust findings. In contrast, pooled sample 
sizes were much smaller when online MBIs were compared 
to active controls and other treatments. This made it difficult 
to draw robust conclusions regarding online MBIs compared 
to active controls or other treatments.

There was a lack of information on the effect of online 
MBIs at both short- and long-term follow-up. Most studies did 
not conduct follow-up assessments and focused only on the 
period immediately after the intervention, or they did not report 
descriptive follow-up data. Therefore, it is unclear whether the 
effects of online MBIs are maintained beyond post-intervention.

This review included all university populations; however, 
the generalisability of findings is limited by the fact that 
most participants were female, and most studies were con-
ducted in Western countries. This means that the results of 
the review may not generalise to broader populations.

There was variability in content of the active controls, 
with some of the placebo attention controls containing non-
specific therapeutic components (e.g. expressive writing 
and stress psychoeducation). Although it would have been 
informative to analyse the effectiveness of online MBIs in 
relation to different types of active controls, it was not pos-
sible to conduct this analysis due to the limited number of 
studies, which constrained the interpretation of findings.

No studies reported academic outcomes; therefore, this 
review could not evaluate the effect of online MBIs on aca-
demic performance. Additionally, no pre-specified subgroup 
analyses could be conducted for undergraduates versus 
postgraduates, intervention duration or for different types 
of MBIs due to insufficient data.

Studies that did not report descriptive results were not 
included in meta-analyses and non-English publications were 
excluded; therefore, this review might have missed relevant 
studies. Finally, this review conducted random effect meta-
analyses when there were two or more studies following pre-
vious guidance (Cochrane Consumers & Communication 
Review Group, 2016; Valentine et al., 2010). However, others 
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have suggested that a minimum of five studies is required to 
conduct such analyses (Tufanaru et al., 2015).

Future Implications

Future research should measure outcomes at follow-up 
timepoints, to explore the longer-term effects of online 
MBIs. Also, future research should explore the effect of 
online MBIs on university students’ academic performance. 
Recruiting more diverse participants in terms of gender and 
examining online MBIs in non-Western countries is also 
needed. Additionally, further adequately powered research 
is needed to examine the effect of online MBIs in compari-
son to active controls and other treatments, to draw more 
robust conclusions about the effect of online MBIs in com-
parison to counterpart interventions. Future studies should 
also investigate whether online MBIs can alleviate distress 
levels and enhance well-being among university students 
meeting clinical thresholds at baseline. Regarding attrition, 
future systematic reviews should examine whether attrition 
rates differ when online interventions are interactive, such 
as including reminders and virtual discussions, compared 
to online interventions without interaction. This was not 
addressed in this review due to insufficient data.

Conclusion

This review aimed to explore the effect of online MBIs 
on university students’ mental health and academic per-
formance and to explore the attrition rate of online MBIs 
among this population. Twenty-six studies were identi-
fied. Online MBIs appear to be better alternatives than 
no intervention for improving students’ mental health and 
well-being at post-intervention, but not when compared to 
active controls and other treatments. However, these find-
ings should be interpreted with caution due to moderate to 
high risk of bias among the included studies, small sample 
sizes and heterogeneity across studies in some analyses and 
participant characteristics. These findings and limitations 
restrict the recommendations that can be made with respect 
to clinical practice at this time, and uncertainty remains 
about the clinically meaningful effects of online MBIs on 
university students’ mental health.

Registration and Protocol

This review follows the preferred reporting items for sys-
tematic reviews and meta-analyses (PRISMA) (Page et al., 
2021). See Appendix F; Online Resource for the PRISMA 

checklist. The protocol for this review was pre-registered 
with PROSPERO (CRD42021296717). Several amendments 
were undertaken (see Appendix G; Online Resource). The 
data that supports the findings are available in the Online 
Resource of this study.
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