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Mindfulness-based interventions are found to have a positive effect on an

individual’s mental health. Using a meta-analysis method, this study examined

the effects of mindfulness-based interventions on alleviating anxiety among

Chinese college students. Using six international and two Chinese electronic

databases, we comprehensively researched literature published between 1

January 2012 and 31 December 2021. The literature was then carefully

selected and classified. The literature selection, data extraction, and quality

assessment were all independently conducted by two members of the

research team; any disagreements were resolved through consultation with

a third researcher. A total of 11 original articles met all the eligibility criteria

and were included in the meta-analysis. The meta-analysis revealed that

mindfulness-based interventions have a positive effect on the remission of

anxiety among Chinese college students. This confirms the need to generalize

mindfulness-based interventions as a form of treatment and prevention for

anxiety among Chinese college students.

KEYWORDS

mindfulness-based interventions, anxiety, Chinese college students, meta-analysis,
systematic review

1. Introduction

Anxiety is an unpleasant emotional state which involves the feeling of fear, tension,
entanglement, and irritability (Yi et al., 2022). Anxiety is often studied alongside
depression, which is another psychiatric condition. Together, they are the most common
psychiatric conditions in a general medical setting (Carek et al., 2011). There are a
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wide range of studies that focus on the interventions used
to alleviate depression, or the combination of depression and
anxiety (Hofmann and Gómez, 2017). However, few studies
focus solely on anxiety hence why this study is unique. Slightly
different from depression (Renner et al., 2018), anxiety is caused
by the excessive worry of a potentially miserable situation
(Pang et al., 2019), which can include lower-income, work
impairment, decreased quality of life and negative effects on
family relationships (Roemer et al., 2013).

Anxiety disorder has already become a serious public health
problem in China. Young people who enter higher education
are particularly affected (Cheng et al., 2020). Indeed, one third
of 6,032 Chinese college students were found to have mild to
very severe anxiety (Yu et al., 2022). Although a few experiences
of anxiety are found to have a positive impact on an individual
(Yi et al., 2022), chronic anxiety can lead to negative mental
and physical health status, which can further affect a student’s
studies and future career development (Zhang et al., 2021; Yu
et al., 2022). Hence, there is a need for effective interventions to
treat anxiety-related physical and psychological problems faced
by college students in China (Li and Qin, 2021). This study plans
to focus on anxiety among Chinese college student due to the
awareness of the following three factors: (1) high prevalence
of anxiety among Chinese college students; (2) current low
levels of intervention within Chinese universities, and amongst
families and society as a whole; (3) low levels of attention to
the phenomenon of anxiety among Chinese university students
when compared to other Western societies.

Multiple interventions can be used to relieve anxiety.
An effective psychotherapy treatment is mindfulness-based
intervention; it is also found to help other mental health
problems (Marchand, 2012; Liu Y.-C. et al., 2021). Mindfulness
originally developed from Buddhist traditions that combine
contemplation and meditation (Intarakamhang et al., 2020), and
is even defined by some as a state of consciousness (Grossman
et al., 2015). Practicing mindfulness entails experiencing the
present moment, rather than trying to change anything
(Marchand, 2012; Hofmann and Gómez, 2017; Sun et al.,
2021). This present-centered self-awareness skill can be further
developed through regular exercises (Repo et al., 2022),
eventually enabling the individual to release certain frustration-
like habitual reactions (Liu X. et al., 2021) such as anxiety.
Mindfulness could also be considered as the composition of both
self-regulation of attention and an orientation to the present
moment, characterized by curiosity, receptivity, and openness
(Hofmann and Gómez, 2017). It is confirmed that mindfulness
is effective at improving emotional wellbeing (Zhu et al., 2019).
In mindfulness-based interventions, instructors help individuals
increase their awareness and tolerance of thoughts and emotions
through the provision of training, including guided routines,
which help individuals to develop healthy and habitual problem-
focused coping mechanisms (Lo et al., 2022).

Mindfulness-based interventions emphasize a non-
judgmental focus on and awareness of the present moment,
self-regulation of emotions and behavior, and mindfulness
meditation practice (Crane et al., 2017). Currently, the
most developed and commonly used mindfulness-based
interventions include mindfulness-based stress reduction
therapy (MBSR) (Keng et al., 2020), mindfulness-based
cognitive therapy (MBCT) (Compen et al., 2018), acceptance
and commitment therapy (ACT) (McCracken and Vowles,
2014), and dialectical behavior therapy (DBT) (Wang and Jiang,
2016). First-generation mindfulness-based interventions
such as MBSR and MBCT focus on both mindfulness
awareness and mindfulness meditation training (Kocovski
et al., 2009). However, later interventions such as ACT
and DBT only emphasize mindfulness consciousness and
ignore a formal mindfulness meditation practice (Hayes
et al., 1999; Gilbert, 2018). The last few years have seen
an increasing interest in the efficacy of mindfulness-based
interventions (Khoury et al., 2013); evidence suggests they
can be effective in adults with a range of mental and medical
conditions including anxiety disorders (Evans et al., 2008;
Vøllestad et al., 2012; Borquist-Conlon et al., 2017). For
example, a recent meta-analysis has investigated the effect
of mindfulness-based intervention on anxiety disorders,
reporting a moderate and significant effect on reducing anxiety
symptoms (Borquist-Conlon et al., 2017). In addition, initial
research has found that mindfulness-based intervention offers
a feasible and promising form of intervention for youths
and suggest a possibility of the focus of youth in clinical
setting for the future research (Burke, 2010; Zoogman et al.,
2015).

Current anxiety intervention programs regarding Chinese
college students comprise two main categories: physical
activities and psychotherapeutic interventions. Physical
activities generally include Taijiquan, Baduanjin, Five-Animal
Play, and other traditional Chinese medical health practices
(Zhang et al., 2021). Psychotherapeutic interventions include
motivational interviewing, self-compassion intervention,
forgiveness intervention, Zhong-Yong thinking-based DBT,
and cognitive-behavioral intervention (Zhang et al., 2014;
Cui et al., 2016; Li and Ren, 2019; Pan et al., 2020; Yang X.
et al., 2020; Huang et al., 2021). Although there is an existing
meta-analysis on the effects of physical activity interventions
on alleviating anxiety among Chinese college students (Zhang
et al., 2021), scarce meta-analysis evidence has identified any
effective psychotherapeutic intervention.

Although a few existing empirical studies focus on the
effectiveness of mindfulness-based interventions in the Chinese
context (Gu et al., 2016; Sun et al., 2021), little attention
has been given to synthesizing the evidence on outcomes of
mindfulness-based interventions on reducing anxiety, especially
among college students (Lei et al., 2022). In view of the
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research gap in existing literature, this study conducts a meta-
analysis that provides a systematic review of previous studies,
and synthesizes the evidences to show whether mindfulness-
based interventions are useful in alleviating anxiety among
Chinese college students, compared to those with no or
other types of interventions. This study has two aims: (1)
provision of a reliable empirical basis for the development
of interventions to reduce anxiety disorder among Chinese
college students; (2) establishment of effective clinical evidence
for the application of mindfulness-based interventions for
researchers and educators in China. Ultimately, this study
provides a comprehensive and transparent examination of
existing literatures in order to identify gaps in the current
evidence-based research, which can then serve as a guide for
future research and practice.

Specifically, this study aims to research the combination
of mindfulness with meditation with a particular focus on
MBSR and MBCT. MBSR was developed in the late 1970s
and places emphasis on stress reduction and improvements in
wellbeing; it has been applied widely across physical health,
mental health and non-clinical populations (Strauss et al., 2014).
MBCT was developed in the 1990s and has been extended to
people with current diagnoses of anxiety disorders in recent
years.

2. Materials and methods

The present meta-analysis is reported according to the
guidelines in the Preferred Reporting Items for Systematic
Review and Meta-analyses (PRISMA) 2020 statement
(Page et al., 2021). The randomized controlled trial
(RCT) studies included in this review are all published
articles, hence informed consent and ethical approval were
unnecessary.

2.1. Search strategy

The comprehensive literature search was conducted
using six international and two Chinese electronic databases,
including Web of Science (WOS), PubMed, EMBASE,
PsyCINFO, Scopus, Cochrane Library, Wanfang Data, and
China National Knowledge Infrastructure (CNKI). Only articles
published between 1 January 2012 and 31 December 2021 were
eligible for consideration because studies on mindfulness-based
interventions for anxiety among Chinese college students have
increased over the past decade. The search terms consisted of
three subsets: participant (“college students” and “university
students”); intervention (“mindfulness” and “meditation” and
“MBSR” and “MBCT” and “mindfulness-based intervention”
and “mindfulness-based stress reduction” and “mindfulness-
based cognitive therapy”); country restriction (“China” and

TABLE 1 Final search string.

Research terms

Participant “College students” and “university students”

Intervention “Mindfulness” and “meditation” and “mindfulness-based
stress reduction therapy (MBSR)” and “mindfulness-based
cognitive therapy (MBCT)” and “mindfulness-based
intervention” and “mindfulness-based stress reduction”
and “mindfulness-based cognitive therapy”

Country “China” and “Chinese”

“Chinese”). We combined the terms with two Boolean operators
(i.e., AND and OR) to search for relevant articles in both English
and Chinese. The final search string is shown in Table 1.

2.2. Inclusion and exclusion criteria

Articles that met the following four criteria were included
in this systematic review: (1) the study design had to be RCT;
(2) the experimental sample had to be Chinese college students;
(3) the intervention strategy used in the experimental group had
to be mindfulness-based intervention methods that included
meditation, MBSR, or MBCT; (4) the primary outcome had to
be anxiety, but with no specific measurement.

Articles were then examined based on the following
exclusion criteria: (1) articles that were neither Chinese nor
English; (2) repeated articles; (3) articles without full text
available; (4) articles that did not report anxiety as the outcome;
and (5) articles with control groups that use a mindfulness-
based intervention.

2.3. Study selection

The literature screening and selection were conducted
independently by two of the researchers in accordance
with the PRISMA statement (Page et al., 2021). They
first screened the titles and abstracts of the candidate
articles and excluded irrelevant articles. Second, they
fully read the remaining texts in order to choose which
articles met the inclusion criteria of this meta-analysis. Any
disagreements between the two researchers were addressed
through consultation with a third researcher. EndNote X20
software was used for the selection and classification of
articles.

2.4. Date extractions

Following the selection of eligible studies, the two
researchers independently extracted data in accordance with the
format designed by Sturt et al. (2012). A data extraction form
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FIGURE 1

PRISMA diagram of included studies in the meta-analysis.

was then generated to summarize the basic characteristics of
the included studies, such as the literatures (e.g., title, author,
abstract, and year of publication), the participants (e.g., age and
gender), the intervention and control groups (e.g., method of
intervention, number of interventions, and the characteristics
of control groups), and the outcome measures [e.g., anxiety
scale, mean, and standard deviation (SD)]. A third researcher
intervened whenever any differences existed between the two
researchers.

2.5. Quality assessment

The two researchers independently evaluated the literature
quality by using the Cochrane risk of bias (RoB) assessment
tool (Higgins et al., 2019). Any discrepancies in the assessment
were discussed by the two researchers, and a third researcher
participated to re-check evaluation results and help reach a
consensus. A total of six domains of RoB were evaluated in the
following contents: (1) selection bias (e.g., sequence generation
and allocation concealment); (2) performance bias (blinding
of participants and personnel); (3) detection bias (blinding
of outcome assessors); (4) attrition bias (incomplete outcome
data); (5) reporting bias (selective outcome reporting); and
(6) other (other potential threats to validity) (Higgins et al.,
2019). The RoB for each domain was assessed as low, high, or

unclear. Studies with a high RoB were considered to be of low
quality.

2.6. Data analysis

Review Manager 5.4 software was used to perform the meta-
analysis of the effectiveness of mindfulness-based interventions.
We selected the data (mean and SD) from all articles
that provided pre-to-post intervention scores. I2 was used
to examine the heterogeneity across literature included in
quantitative statistics.

When I2
≥ 50%, p < 0.10, i.e., there is high heterogeneity

among eligible literatures, hence a random-effect model is
chosen to report the results; the fixed-effect model is adopted
when I2 < 50% (Chen et al., 2021). When using a fixed-effect
model, it is assumed that the population effect sizes are the
same across all studies (Cheung et al., 2012). Contrastingly, the
random-effect model attempts to generalize findings beyond
the included studies by assuming that the selected studies are
random samples from a larger population (Lim et al., 2018).

Accordingly, the influence of heterogeneity led us to utilize a
random-effect model to carry out this meta-analysis. Subgroup
analysis was used to explore the sources of heterogeneity. In
addition, a high heterogeneity (I2

≥ 50%, p < 0.10) usually
requires a subgroup analysis and sensitivity analysis (Shou et al.,
2022). Therefore, a subgroup analysis was used to explore the
sources of heterogeneity, and a sensitivity analysis was used
to “investigate the influence of a single study on the overall
pool estimation” (Bai et al., 2022). With regards to different
anxiety assessment methods, standard mean differences (SMDs)
with 95% confidence intervals (CIs) are applied to analyze the
levels of anxiety among Chinese college students. A bilateral
p < 0.05 is considered statistically significant in the overall
effect. The conducted sensitivity analysis is used to report the
stability of outcomes. In analyses that included 10 studies or
more, we generated the funnel plot and Egger’s test to assess the
publication bias.

3. Results

3.1. Study selection outcomes

Initially, 917 articles were identified from six English and
two Chinese databases, of which 359 duplicates were removed
and the remaining 558 articles were exported to EndNote X20
software for further screening and selection. The abstracts and
titles were screened and 537 articles were then excluded based
on the inclusion and exclusion criteria. After a full text review of
the remaining 21 articles, a further 10 studies were excluded for
the following reasons: (1) the study design was not RCT (n = 2);
(2) the control group included a mindfulness-based intervention
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(n = 2); (3) the study revealed inconsistent outcome indicators
(n = 5); and (4) the study had inconsistent research objects
(n = 1). Eventually, 11 articles were included in this review.
A PRISMA flow diagram was produced to record the literature
selection process (see Figure 1).

3.2. Risk of bias

Figure 2 shows a summary of the RoB for the included
studies. The 11 studies were all evaluated as having a low or
medium RoB. A random sequence generation saw four of the
studies evaluated as having a high RoB. Three studies did not
report the status of allocation concealment (e.g., Guo and Wang,
2017). Nine studies did not report the blinding of participants
and personnel (e.g., Chen et al., 2013). One study was rated with
a high risk of selection bias based on the blinding of outcome
assessment (Wan, 2020), and nine were unclear (e.g., Chen
et al., 2013). All studies were considered to have a low RoB
in terms of random sequence generation, measurement results,
data reporting, and other bias.

3.3. Characteristics of studies

Table 2 summarizes the basic characteristics of the 11
systematically reviewed RCT studies. Based on the inclusion
and exclusion criteria, all of the included studies were published
between 2013 and 2021, and were conducted in China. Study
sample sizes range between 54 (Gu et al., 2016) and 800 (Niu,
2020). The total sample size is 1,602, with 801 participants
in the experimental groups, and the remaining 801 in the
control groups. Seven different types of stress scales were used
in the 11 studies to evaluate the outcome of anxiety: (1) Self-
rating Anxiety Scale (SAS) (used in five studies, e.g., Chen
et al., 2013); (2) Hamilton Anxiety Scale (HAMA) (Wan, 2020);
(3) Depression Anxiety Stress Scale-21 (DASS-21) (Yang L.
et al., 2020); (4) Symptom Checklist-90 (SCL-90) Scale (Lu
et al., 2020); (5) Beck Anxiety Inventory (BAI) Scale (Gu et al.,
2016); (6) Affective Control Scale (ACS) (Li and Qin, 2021); and
(7) General Anxiety Disorder-7 (GAD-7) Scale (Sun et al., 2021).

3.3.1. Characteristics of participants
The participants in the included studies were all college

students in China. The mean age of the sample participants
in the nine studies ranged from 18.6 to 22.21 years; the other
two studies did not report the age of participants (Guo and
Wang, 2017; Yang et al., 2018). Two of the studies questioned
participants during the COVID-19 pandemic (Yang L. et al.,
2020; Sun et al., 2021). In three studies, the participants were
medical and nursing undergraduates (Chen et al., 2013; Yang
et al., 2018; Lu et al., 2020). In two studies, participants were
identified as college students with anxiety problems caused by
cell phone over-use (Zhang and Zhu, 2014; Niu, 2020). These

FIGURE 2

Literature quality evaluation using Cochrane risk of bias (RoB)
assessment tool.

students were proven to have a higher level of anxiety when not
using their cell phone.

3.3.2. Characteristics of intervention and
control groups

The degree of mindfulness-based intervention duration
varied across the 11 studies, ranging from 10 days (Yang L.
et al., 2020) to 8 weeks (Guo and Wang, 2017; Yang et al.,
2018; Lu et al., 2020; Niu, 2020). Regarding the intervention
format, two studies provided participants with mindfulness-
based interventions in an online format (Yang L. et al., 2020;
Sun et al., 2021), while the nine remaining study interventions
were conducted in a face-to-face format. With regards to who
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implemented the interventions, three studies were implemented
by trainers with experience in mindfulness (Chen et al., 2013;
Gu et al., 2016; Yang et al., 2018), two were conducted by
experienced university professors and students in this area (Lu
et al., 2020; Li and Qin, 2021), one was conducted by experienced
research assistants trained by the first author (Sun et al., 2021),
and the remaining five studies either made no mention of
who implemented the interventions or simply stated that the
interventions were implemented by the trainers (Zhang and
Zhu, 2014; Guo and Wang, 2017; Niu, 2020; Wan, 2020; Yang L.
et al., 2020).

There were four types of interventions used in the 11
studies: (1) mindfulness-based stress reduction therapy, i.e.,
MBSR (Yang et al., 2018; Lu et al., 2020; Yang L. et al., 2020;
Li and Qin, 2021); (2) mindfulness-based cognitive therapy,
i.e., MBCT (Zhang and Zhu, 2014; Gu et al., 2016); (3) MBSR
combined with MBCT (Sun et al., 2021); (4) mindfulness with
meditation therapy in general (Chen et al., 2013; Guo and Wang,
2017; Niu, 2020; Wan, 2020).

Regarding the characteristics of the control groups, two
studies provided participants with usual care (Yang et al., 2018;
Niu, 2020), one study provided social support intervention (Sun
et al., 2021), and the other eight studies provided either a delayed
intervention or no intervention.

3.4. Results of the effects of
mindfulness-based intervention

3.4.1. Overall effects
A meta-analysis of the 11 studies showed that mindfulness-

based interventions overall alleviated anxiety among Chinese
college students. Figure 3 shows that mindfulness-based
intervention results in a decrease in anxiety scale scores
among participants, with a mean decrease of 1.07 points (95%
CI −1.73 to −0.42). For the sample of 1,602 participants,
the overall combined effect corresponding to mindfulness-
based interventions was statistically significant (p < 0.05),
which demonstrates the effectiveness of mindfulness-based
intervention on reducing anxiety in Chinese college students.
There was found to be large heterogeneity between studies
(Chi2 = 292.59, p < 0.05, I2 = 97%).

3.4.2. Results of subgroup analysis
In the subgroup analysis, we presented the effects

of mindfulness-based interventions according to the
intervention type. As discussed in the previous section
about the intervention method, four studies used MBSR,
two used MBCT, one used MBSR and MBCT, and the
rest four used mindfulness with meditation therapy in
general. As suggested in Figure 4, the subgroups were
significantly different (Chi2 = 14.05, p < 0.05, I2 = 78.6%),
which indicates a statistically significant subgroup effect.

The subgroups with intervention methods of MBSR and
MBCT were not statistically significant, which moderate
unexplained heterogeneity (SMD = −0.01, 95% CI −0.40 to
0.37, p > 0.05).

3.4.3. Results of sensitivity analysis
In order to test the stability of the results of this meta-

analysis, we excluded the study with an obvious larger
sample size to test its impact on the overall conclusion,
as large differences in sample size between the studies will
cause bias (Nakagawa et al., 2021). As shown in Table 2,
Niu’s (2020) study included a sample of 800 participants
(400 in the experimental group and 400 in the control
group), which was noticeably larger than that of the other
studies. After excluding this study (see Figure 5A), the
overall effect was proven to be significant (p < 0.01). The
result was consistent with the one before the sensitivity
analysis, indicating that the conclusion of this combination was
reliable.

Moreover, Zhang and Zhu’s (2014) study was the only
one with high risk because it reported on the complexity of
participants’ absence. After excluding this study (see Figure 5B),
the overall effect was shown to be significant (p < 0.01),
which was consistent with the results before the sensitivity
analysis. It reflected the reliability of the entire conclusion of this
combination.

Of the 11 studies, only Wan’s (2020) study reported a high
risk of selection bias on the blinding of outcome assessment.
After excluding this study (see Figure 5C), the results showed
p < 0.05, indicating that the overall effect was significant. It was
also consistent with the findings before the sensitivity analysis,
showing that the overall result of the combination was reliable.

4. Discussion

This study used a systematic literature review and meta-
analysis to summarize the practical evidence regarding the
effectiveness of the mindfulness-based interventions in reducing
anxiety among Chinese college students. Specifically, four types
of interventions were summarized within the 11 studies. The
first type is mindfulness-based stress reduction therapy, i.e.,
MBSR. This type is proven in reducing fear of emotions in
university programs (Li and Qin, 2021); improving mental
health and sleep quality (Lu et al., 2020; Yang L. et al.,
2020); reducing anxiety level, improving self-control ability
and learning effect of medical undergraduates in the military
academy (Yang et al., 2018).

The second type is mindfulness-based cognitive therapy,
i.e., MBCT. This type is confirmed in improving participants’
ADHD symptoms, mindfulness, and sustained attention (Gu
et al., 2016); and reducing the level of college students’ mobile
phone over use (Zhang and Zhu, 2014).
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TABLE 2 Basic characteristics of the included studies.

References Participants Country Number of
participants

(E/C)

Mean age Treatment type Duration of
intervention

Outcome
measure

Control
group

Experimental
group

Wan, 2020 Class of 2018
students at a
university

China 30/30 19.57 No intervention Mindfulness group
intervention

2 weeks Hamilton
Anxiety Scale
(HAMA)

Yang L. et al.,
2020

College students
during
COVID-19

China 53/51 18.6 No intervention Mindfulness-based
stress reduction
therapy (MBSR)

10 days Depression
Anxiety Stress
Scale-21
(DASS-21)

Lu et al., 2020 Medical
undergraduates

China 40/40 19.78 No intervention Internet-based,
self-management
cognitive behavior
therapy

8 weeks Symptom
Checklist-90
(SCL-90)

Niu, 2020 College students
with cell phone
dependence

China 400/400 22.135 Usual care Mindfulness group
intervention

2 months Self-rating
Anxiety Scale
(SAS)

Zhang et al.,
2014

College students
with cell phone
dependence

China 30/30 22.02 No intervention Mindfulness-based
cognitive therapy
(MBCT)

4 weeks SAS

Yang et al., 2018 College students
with cell phone
dependence

China 60/56 – Usual care MBSR 8 weeks SAS

Guo and Wang,
2017

Freshmen China 28/30 – No intervention Mindfulness
meditation therapy

8 weeks SAS

Gu et al., 2016 Undergraduate
students

China 28/26 20.29 Delayed
intervention

MBCT 6 weeks Beck Anxiety
Inventory
(BAI)

Sun et al., 2021 Undergraduate
students

China 52/52 22.21 Delayed
intervention

An intervention
combining
mindfulness-based
stress reduction and
mindfulness-based
cognitive

1 month General
Anxiety
Disorder-7
(GAD-7)

Chen et al., 2013 Chinese nursing
students

China 30/30 19.5 Social
support-based
intervention

Mindfulness
meditation therapy

1 week SAS

Li and Qin, 2021 Undergraduate
students

China 50/56 21.04 No intervention MBSR 6 weeks Affective
Control Scale
(ACS)

The third type is MBSR combined with MBCT. This type
is shown promise in reducing distress among young adults in
quarantine and addressing the psychological consequences of
the pandemic (Sun et al., 2021).

The last type is mindfulness with meditation therapy in
general. This type is beneficial for Chinese nursing students
in reducing anxiety symptoms and lowering systolic blood
pressure (Chen et al., 2013); relieving the anxiety and reducing
the loneliness among the college students with mobile phone
overuse problem (Niu, 2020); improving the general mental
health of college students (Wan, 2020); and with Satya
meditation has been found to be useful as a mindfulness training

model to effectively intervene in the mental health of college
students (Guo and Wang, 2017).

Based on the analysis of the 11 selected articles, mindfulness-
based interventions were shown to have an overall significant
positive effect on alleviating anxiety levels among Chinese
college students. In addition, after excluding the data from
Niu (2020) due to a larger sample size, data from Zhang
and Zhu (2014) due to the risky-high and the complexity of
participants’ absence, and finally, data from Wan (2020) due to
the selection bias on blinding of outcome assessment, the results
still indicated that the overall effect was significant (p < 0.01,
p < 0.01, p < 0.05), which was consistent with the findings
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FIGURE 3

Forest plot of total effects of mindfulness-based intervention on anxiety of Chinese college students.

FIGURE 4

Forest plot of effects of mindfulness intervention based on intervention types.

foregoing sensitivity analysis, and confirmed the overall stability
in the result of the combination. It is noteworthy that anxiety
and its mental health implications among college students is a
common concern worldwide (Halladay et al., 2018). In line with
findings in much western research (Smit and Stavrulaki, 2021),
this study concludes that mindfulness-based interventions are
indeed beneficial to reducing anxiety among college students.

However, it should be noted that the quality of the literature
is unbalanced. Use of the Cochrane RoB assessment tool

(Higgins et al., 2019) in the preceding sections revealed different
levels of bias within existing studies, such as the RoB in
terms of random sequence generation, measurement results,
and data reporting. For example, Wan’s (2020) study was rated
as high risk of selection bias on blinding of outcome assessment,
indicating it was not a high-quality study, which would affect the
accuracy of the research results. In this case, this study’s findings
should be considered preliminary. More in-depth higher quality
empirical research is thus required in the future.
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FIGURE 5

Forest plot of effects of sensitivity analysis. (A) Sensitivity analysis without Niu (2020); (B) sensitivity analysis without Zhang and Zhu (2014);
(C) sensitivity analysis without Wan (2020).

There are also another thing worth considering in future
research and practices. The 11 studies use seven stress scales for
the assessment of students’ anxiety levels. These scales may have
more or less disadvantages when assessing the anxiety levels
of Chinese college students. For example, as the SAS scale’s
sensitivity and specificity rely on self-assessments rather than
medical records, the validity of the self-assessment may cause
some bias (Dunstan and Scott, 2020). Moreover, as our target
population is Chinese college students, cultural variation may
affect the use of the DASS-21 scale due to the lack of validation
among Asian samples (Oei et al., 2013). Additionally, the GAD-7
scale has been criticized for only focusing on one type of anxiety
disorder and ignoring others such as social phobia (Spitzer
et al., 2006). Moreover, the use of multiple measurements is

acceptable (McShane and Böckenholt, 2021) but may still cause
some bias to the results. The sensitivity and specificity for
different stress scales may also be misleading. Furthermore, the
complicities of different scales mean this study is not subdivided
according to the levels of anxiety disorder. For example if
the student were diagnosed with anxiety disorder or to what
extend is their anxiety level. Due to the limitation of all existing
stress scales, and Chinese students even possibly to develop
different stresses within college rather than elsewhere, there is
currently no recommended measurement for assessing anxiety
among Chinese college students. Therefore, further research is
required in order to validate these scales and decrease statistical
heterogeneity.
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Upon overall reflection, this study has certain limitations
due to the constraints of time, knowledge, and academic
resources. The primary concern is the heterogeneity. Large
heterogeneity was found between the studies (Chi2 = 292.59,
p < 0.05, I2 = 97%). This may be due to differences in academic
competency amongst the researchers and the differences
between specific intervention methods. The heterogeneity could
influence the results of the meta-analysis with regards to the
effectiveness of the mindfulness-based interventions.

Although with limitations, this study still make
contributions to not only synthesize the effectiveness of
mindfulness-based interventions on Chinese college students’
anxiety alleviation, but also identify the possible research gap
that might lead to future’s empirical research. Particularly,
since the differences in the educational system within China
may contribute to different levels of stress and anxiety, the
generalization of these research findings should be carefully
considered. The reasons behind anxiety in Chinese college
students could be further researched, such as the link with
problematic cell phone use. Researchers could also pay attention
to (1) potential gender differences in the effectiveness of the
mindfulness-based intervention in reducing anxiety; and (2)
which mindfulness-based interventions are most effective for
different types of college student populations (e.g., students
with different majors).

5. Conclusion

The results from the meta-analysis and evidence from
prior studies demonstrate that mindfulness-based interventions
significantly decrease anxiety scale scores among Chinese
college students. Mindfulness-based intervention is thus a
proven form of psychotherapy that offers effective treatment
for anxiety. Higher education policymakers in China should

focus more on the mental and physical health of college
students and may use this study as a reliable empirical basis
for developing interventions for reducing anxiety disorder issues
amongst students.
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