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Abstract
The COVID-19 pandemic has dramatically affected mental health, creating an urgent need for convenient and safe interven-
tions to improve psychological distress. A comprehensive meta-analysis aims to systematically analyze whether randomized 
controlled trials of online mindfulness interventions could enhance mental health during the COVID-19 pandemic. Following 
a thorough database search, we included 34 randomized controlled studies that satisfied the criteria. The study quality score 
we included was based on the risk of bias assessment tool recommended by the Cochrane Collaboration. The Comprehensive 
Meta-Analysis Version 3.3 (CMA 3.3) was used in this study for the meta-analysis. Online mindfulness intervention programs 
had a small to medium impact on the results of interventions for stress (g = 0.278, p < 0.001; 95% CI = 0.119–0.437), anxi-
ety (g = 0.459, p < 0.001; 95% CI = 0.218-0.700), and depression (g = 0.458, p < 0.001; 95% CI = 0.239–0.676). The study 
shows that online mindfulness intervention can be useful in reducing people’s mental health issues during the epidemic. The 
quality assessment of the most of studies included was evaluated as “unclear”. It may affect the results of the meta-analysis. 
To confirm the intervention’s influencing variables, more research is required.
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Introduction

During the Covid-19 pandemic, the number of individuals 
suffering from common mental health problems such as 
stress, anxiety, and depression is increasing globally. Lock-
downs, the fear of Covid-19, and the variety of activities 
that had been heavily restricted may have had an impact on 
mental health. The psychological impact on mental health 
during Covid-19 that was reported in many countries was 
similar. It was estimated that during the Covid-19 epidemic, 
54% of Chinese people assessed the psychological impact 
of the pandemic as moderate to severe, with 29% experi-
encing anxiety symptoms (Wang et al., 2020). Similarly, a 

survey conducted in Europe revealed that 32.4% of persons 
had depressive illnesses, 23.8% have anxiety disorders, and 
31.9% have stress (Salari et al., 2020). The impact of the 
pandemic on mental health problems also increased in dif-
ferent populations. The survey conducted by the French 
National Public Health Agency found that young adult 
(18–24 year) was the most psychologically impacted with 
28.25% of these age groups on depression and 26.9% on anx-
iety (French Public Health Agency, 2021). Dai et al. (2020)
reported that 18.6% of patients with Covid-19 suffered from 
anxiety symptoms, and 13.4% were affected by depressive 
symptoms. The mental health problems caused by the virus 
and isolation urgently need to be tackled.

However, isolation made the difficult for being delivered 
in a face-to-face format, and online-based intervention can 
tackle these problems. The online-based mental interven-
tion has several advantages, such as being easily accessible, 
flexible time, suitable for any environment, and no direct 
involvement of the therapist is required, compared to being 
delivered in a face-to-face format. A meta-analysis dur-
ing the Covid-19 pandemic demonstrated that online base 
mental intervention has been efficient in alleviating general 
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anxiety, but the effects of different intervention methods 
were not reported. And the article pointed out that inter-
vention methods may impact the long-term sustainability of 
intervention at the end (Kurniawan et al., 2022).

The two most commonly utilized mindfulness-based thera-
pies, mindfulness-based stress reduction (MBSR) and mindful-
ness-based cognitive therapy (MBCT), successfully reduce prob-
lems with mental health. There is considerable evidence showing 
that mindfulness-based intervention has beneficial effects on 
stress, anxiety, and depression (Fischer et al., 2020). Given the 
efficacy of online mindfulness-based intervention before the 
Covid-19 outbreak, it may be worthwhile to investigate the effi-
cacy of online mindfulness intervention as a potential alternative 
intervention during the Covid-19 pandemic may be as effective 
as before (Flett et al., 2018).

There is a recently published meta-analysis, which 
included 8 studies investigating the efficacy of the online 
mindfulness intervention on stress, anxiety, and depression 
(Witarto et al., 2022). This meta-analysis included studies that 
recruited adults and studies designed with RCT in the early 
Covid-19 pandemic, and thus fewer studies were included, 
and lack of the potential effect influencing factor. Although 
this meta-analysis provided a piece of valuable evidence that 
online MBIs have beneficial effects on mental health during 
the Covid-19 pandemic. Despite its limitations, the research 
discussed earlier support the intervention’s effectiveness. As 
a result, hypothesis 1 is proposed: During the epidemic, mind-
fulness online intervention programs have proven effective for 
stress, depression, and anxiety.

Some researchers argue that the acceptability of mind-
fulness interventions differs between the East and the West 
(Chen et al., 2012). Therefore, the geographical region of 
the participants may influence the effectiveness of mind-
fulness-based psychological therapy. As a result, hypoth-
esis 2 is proposed: intervention in the East is better than 
intervention in the West. Furthermore, studies have shown 
that persons like cancer patients and pregnant women are 
more vulnerable to infection during an outbreak than the 
general population. Strict control measures, such as isola-
tion, have a direct impact on the university and people in 
the community (Vione & Kotera, 2023; Weis et al., 2021). 
As a result, the effect of intervention might differ by group 
(Chiesi et al., 2022; Güney et al., 2022; Smith et al., 2021). 
We propose hypothesis 3 based on this: there is a differ-
ence in the intervention effects of college students, com-
munity residents, and clinical samples. Aside from area and 
sample type, a variety of factors have been demonstrated 
to influence the effectiveness of mental health interven-
tions. According to Kabat-Zinn, cultivating mindfulness 
is similar to strengthening muscles (Kabat-Zinn, 2003). 
The medical term “dose” was coined by researchers in the 
realm of mental health research to denote “the number and 
intensity of exercises received.“ The degree of mindfulness 

education and practice in a mindful mental intervention 
is commonly characterized as the dose. As a result, the 
dose is a concern in mindfulness intervention research 
(Strohmaier, 2020). Therefore, we propose hypothesis 4: 
dose significantly modifies the intervention effect. Further-
more, as people age, cognitive function decline affects the 
level of mindfulness in the elderly, and hence the effect of 
psychological intervention on them (de Frias & Whyne, 
2015). The epidemic’s health hazard will generate panic 
and worry among the elderly (Smith et al., 2020), which 
may lead to the elderly dealing with negative emotions in a 
confrontational manner. As a result, we suggest Hypothesis 
5: age can significantly regulate the intervention effect. 
Finally, most researchers agree that women are more likely 
than men to experience negative emotions (Liu et al., 2020; 
Wenham et al., 2020). And gender variations in interven-
tion effects are frequently studied by researchers (Smit & 
Stavrulaki, 2021; Wang & Chopel, 2017). Therefore, we 
suggest Hypothesis 6: The intervention impact is strongly 
moderated by gender. In this study, we focused on the influ-
ence of the following elements as moderating variables on 
the intervention effect based on the findings of previous 
studies and treatments.

In conclusion, the present meta-analysis focuses on the 
RCT during the overall Covid-19 pandemic, delivered non-
face-to-face, on stress, anxiety, and depression in adults. 
The meta-analysis also explores identifying potential mod-
erating factors that may influence the efficacy of the online 
mindfulness intervention (e.g., region, sample type, dose, 
age, and gender) to provide wider implications for psycho-
logical intervention management of major health events. 
The goal of this study also is to give a practical reference 
for future psychological interventions in significant health 
and safety emergencies.

Method

This meta-analysis followed the guidelines for Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses.

Search strategies

Between December 1, 2022, and March 14, 2023, three 
electronic databases were searched (Web of Science, Pub-
Med, and PsycINFO). Furthermore, two methods of collect-
ing articles were used as extra information sources: hand 
searches on the reference list of relevant systematic reviews 
or meta-analyses, and supplemented papers in Google 
Scholar.

Search terms were used for online mindfulness interven-
tion (online mindfulness intervention OR mindfulness-based 
intervention OR online-based intervention), psychological 
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outcomes (mental health OR stress OR depression OR anxi-
ety OR distress), the Covid-19 pandemic (Covid-19), and 
random controlled trial (RCT).

Selection study

A checklist was developed to facilitate the screening 
by the first author (FX). After eliminating duplicates, 
three authors (WZ, QC, and YT) evaluated each of the 
titles and abstracts and rejected 4140 articles in the first 
screening. After that, 98 articles were evaluated in the 
full-text screening stage independently by two authors 
(WZ and QC). WZ and QC coded with the “yes” and 
“no” for these articles and gave the excluded reason. 
Studies with a code of “yes” consistently underwent data 
extraction, while studies with a code of “no” consist-
ently underwent removal. The first author determined 
whether to include the study based on the excluded 
reason was gave by the two coders if the two coders’ 
evaluations were different. The process records of the 
full-text screening were recorded and sorted by YT. The 
supplementary material contains more information on the 
selection study (Supplementary Table 1).

Inclusion criteria

The following criteria had to be met by the articles.

Population Participants have to be at least 18 years old. 
Both college (e.g., young adult students), clinical (e.g., hos-
pitalized people), and community (e.g., healthy population) 
populations were eligible.

Intervention Participants were allocated to either the treat-
ment or control condition at random. Mindfulness-based 
approaches are required to be included in treatment condi-
tions and presented in a non-face-to-face format at the very 
least. Treatment conditions that used mindfulness-based 
techniques in conjunction with other treatments were also 
considered.

Comparator Conditions that were both active and non-active 
and did not involve any mindfulness-based techniques were 
eligible.

Outcome As one of the outcome measures, studies were 
required to report the intervention’s efficacy on stress, 
anxiety, and depression. These outcomes are required 
to be evaluated using a standardized measure that has 
been validated. Studies were also required to report on 
post-intervention outcomes. The article only included 
studies that were written in English and published in 
peer-reviewed publications.

Study design Only randomized controlled trials were 
included, study protocol for a randomized controlled trial, 
mixed methods papers, and review papers were excluded 
from the meta-analysis.

Data extraction

The first author prepared the preliminary coding rules for 
the study purpose. The five articles included in the analy-
sis were pre-coded following the preliminary coding rules 
by two authors (WZ and QC). And then the first author 
discussed with the two authors (WZ and QC) to determine 
the final coding rules. The last two authors formally coded 
all articles following the final coding rules. In general, the 
effect size of each article was coded only once; If more 
than one effect size was reported in the articles, multiple 
coding was performed. Two authors (WZ and QC) coded 
independently to ensure the accuracy of the coding of arti-
cle information and data. It is important to note that we 
included the findings from two distinct studies that were 
published in two articles (Ahmad et al., 2020). We think 
that these studies were independent of one another and 
entered independently given the differences in intervention 
substance, trial implementation, and participants reported 
in the literature. The supplementary material contains the 
data analyzed finally (Supplementary Table 2).

Quality assessment tool

The study quality score we included was based on the risk 
of bias assessment tool recommended by the Cochrane 
Collaboration (Higgins & Green, 2019), including the fol-
lowing six aspects: (1) random assignment method; (2) 
The distribution scheme is hidden; (3) Blinding the study 
subjects, the implementors of the treatment plan, and the 
study outcome measure; (4) Data integrity; (5) selective 
reporting of research outcomes; (6) Additional sources 
of bias (Liu, 2011). For the aforementioned six aspects, 
assessments of “low” (low bias), “high” (high bias), and 
“unclear” (lack of relevant knowledge or uncertainty about 
bias) were made. The final score of each study was calcu-
lated. The standard was that the “low bias” of each item 
was 1 point, and the “high bias” and “unclear” were both 
0 points.

The Cochrane Collaboration also provides a detailed 
explanation of the relevant risk of bias assessment crite-
ria and three assessment levels (Higgins & Green, 2019). 
Following a full explanation by two separate authors, the 
methodological quality of the included studies was first 
reviewed (WZ and QC), and then the assessed reason of the 
two authors was given in every article (mark or highlight). 
Any disagreement was resolved through discussion by two 
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authors (WZ and QC). To guarantee the accuracy of rat-
ings, one author (YT) assessed the methodological quality of 
three randomly selected papers. The supplementary material 
contains more information on the quality assessment (Sup-
plementary Table 3).

Data analysis

Publication bias of analysis This analysis first looks at the 
distribution of literature in the funnel plot and then looks at 
the results of the Egger linear regression test to conclusively 
identify publication bias. We can see the effect size distribu-
tion of each study from the funnel plot, preliminarily check 
the literature with relatively asymmetric distribution, and 
discuss if it should be removed. The Egger linear regression 
test was also performed to examine the included literature 
for publication bias.

Synthesis analysis The Comprehensive Meta-Analysis Ver-
sion 3.3 (CMA 3.3) was used in this study for the meta-
analysis (Borenstein et al., 2009). Due to the pre-and post-
measurement data of the included literature in the included 
study. The measurements were taken before and after had a 
link. There will be bias if SMD is utilized as the effect size. 
As a result, this analysis used Hedges’s g. Hedges’s g was 
directly calculated by CMA 3.3. The heterogeneity analysis 
was evaluated using the Q and I2 indices. Given the possi-
bility of high heterogeneity, a random effect model analysis 
was carried out.

Additional analysis If the data were heterogeneous, the 
sources of heterogeneity were also investigated. Partici-
pants’ region and type (college, clinical, and community) 
were examined by subgroup analysis, and dose (length of the 
program), gender (the percentage of women), and age (the 
mean age of the participants) were examined by meta-regres-
sion. In addition, the Knapp-Hartung adjustment which is 
based on t distribution would reduce false positives in our 
analysis and was used in the meta-regression analysis to test 
our moderating variables if the analysis included a small 
number of effect sizes.

Results

Study characteristics

A total of 34 papers were identified as eligible for inclu-
sion. Figure 1 shows the identification and screening pro-
cess based on PRISMA guidelines. 17 studies documented 
the efficacy of stress, 28 studies documented the efficacy 
of anxiety and 18 research that documented the efficacy 

of depression. Table 1 shows the characteristics of the 
included studies.

The 34 studies include a total of 4714 participants, 
ranging from 26 to 587. Most studies were conducted 
in Asia (n = 14), followed by North America (n = 11) 
and Europe (n = 9). 50% of studies that included 2 stud-
ies’ participant was graduate student recruited college 
student as their participant (n = 17), 9 studies recruited 
healthy people and 8 studies’ participant is patient. The 
average age of the participants was reported in 32 stud-
ies. In ten studies, the average age of the participants 
was between 18 and 25 years, while in only one study, 
the average age was 58.2 recruited older adults. In the 
majority of studies (n = 27), women made up more than 
half of the participants. In a word, the most participants 
in the analysis were college females living in Asia and 
North America.

The dose was described in 33 studies, ranging from 
1 day to 26 weeks, and most interventions took place 
over 4 weeks or 8 weeks. Most sessions took place once 
a week. 19 interventions were delivered in groups, and 
32% of interventions had homework after the interven-
tion. Therefore, the majority of the format utilized were 
group-delivered weekly, with no homework, taking place 
4 weeks or 8 weeks.

The most of included studies utilized a non-active control 
group (n = 30), and it included waitlist control (n = 21), treat 
as usual (n = 9). 17 studies reported the efficacy of stress. 
Most studies used the Perceived Stress Scale (PSS), while 
others study used Depression, Anxiety, and Stress Scale 
(DASS). 28 studies reported the efficacy of anxiety. 8 dif-
ferent measures were used in included studies. Depression, 
Anxiety, and Stress Scale (DASS) (29%) was a commonly 
used measure in these studies, followed by Generalized 
Anxiety Disorder-7 (GAD-7) (21%). 18 studies reported 
the efficacy of depression. 7 different measures were used 
in included studies. Patient Health Questionnaire-9 (PHQ-
9) (39%) was a commonly used measure in these studies, 
followed by Depression, Anxiety, and Stress Scale (DASS) 
(33%).

Methodological quality and risk of bias assessment

The quality of the studies included in the analysis varied. 
Therefore, before quantitative analysis, we conducted a 
quality assessment for each randomized controlled trial. 
For detailed information, see Supplementary Table 2. Ten 
of the studies were of low quality, scoring 1–2 points; By 
comparison, nine studies scored between 5 and 6. In each 
assessment item, the scoring rate of the blind method is 
low (only 12% for subjects and researchers, and 23.53% 
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for results evaluation), while the scoring rate of the ran-
dom allocation method is relatively high (79%), which 
may be due to researchers’ emphasis on the randomness 
of the experiment and the control group used in the lit-
erature (Fig. 2). On the contrary, the important indicators 
of randomized controlled trials such as blind method and 
assigned concealment are reported less.

Publication bias

In the analysis of stress, we first looked at the funnel plot, 
which showed that the distribution of effect size was more 
uniform, and the initial judgment was a small publication 
bias. The Egger linear regression test result was p = 0.102. 
The Egger linear regression test results larger than 0.05 
indicates that there is no major publication bias in the 
study of pressure in this analysis.

In the analysis of anxiety, we first looked at the funnel 
plot, which showed that the distribution of effect size 
was more uniform and the initial judgment was small 
publication bias. The Egger linear regression test result 
p = 0.110. The Egger linear regression test results larger 
than 0.05 indicates that there is no major publication bias 
in the study of anxiety in this analysis.

In the analysis of depression, we first looked at the fun-
nel plot, in which the effect sizes were distributed asym-
metrically, and the preliminary judgment was that there 
might be publication bias. The result of the Egger linear 
regression test was p = 0.001. Egger’s test result of less 
than 0.05 indicates that there may be major publication 
bias in the study on depression in this analysis. While 
much of the research included in the meta-analysis had 
small sample sizes, asymmetry may also be connected to 
the fact that there are fewer studies on depression.

Fig. 1  PRISMA flow diagram 
of the different phases of the 
meta-analysis

Records identified in database 
searching(n = 4155):
PubMed=733;Web of 

Science=322;PsycINFO=420;Google 
Scholar=2680

Records after duplicates removed
(n = 2660)

Records excluded did not meet inclusion 
criteria

(n = 2562)

Full-text articles assessed for eligibility
(n = 98) Remove with reasons:

(n = 64)

1.No online mindfulness-based 
intervention(17)
2.non-randomized controlled trial (41)
3.Insufficient information(6)

Studies included for Meta-analysis  
(n = 34)

Abstract and titles screened
(n = 2660)

Additional records identified through 
other sources: scanning of reference list

(n = 83)
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Main results

Stress The efficacy of the online mindfulness intervention 
on stress was documented in 17 studies. One study had 
two different test groups (both online mindfulness-based), 
resulting in 18 comparisons included in the meta-anal-
ysis. The effect size on stress was evaluated using a ran-
dom effect model. Stress had a modest to big overall effect 
size (g = 0.278, p < 0.001; 95% CI = 0.119–0.437). The 
study effect sizes were highly heterogeneous (Q = 64.550, 
I2 = 73.664, p < 0.001).

Anxiety The efficacy of the online mindfulness intervention 
on anxiety was documented in 28 studies. One study had 
two different test groups (both online mindfulness-based), 
resulting in 29 comparisons to be included in the meta-
analysis. A random effect model was used to evaluate the 
effect size on anxiety. Anxiety had a modest to big overall 
effect size (g = 0.459, p < 0.001; 95% CI = 0.218-0.700). The 
study effect sizes were highly heterogeneous (Q = 317.467, 
I2 = 91.180, p < 0.001).

Depression The efficacy of the online mindfulness interven-
tion on depression was documented in 18 studies. One of 
those studies, which used two different test groups (both based 
on online mindfulness), led to the inclusion of 19 comparisons 
in the meta-analysis. The extent of the effect on depression 
was assessed using a random effect model. Depression had 
a modest to big overall effect size (g = 0.458, p < 0.001; 95% 
CI = 0.239–0.676). The study effect sizes were highly hetero-
geneous. (Q = 114.062, I2 = 84.219, p < 0.001).

Additional analysis

Stress regulation analysis Subgroup analysis showed no sig-
nificant differences in intervention effectiveness (p = 0.555) 
between North America (g = 0.322), Europe (g = 0.177), and 
Asia (g = 0.299). Intervention programs varied significantly 
(p = 0.026) among college students (g = 0.257), the commu-
nity (g = 0.177), and the clinical population (g = 0.671). The 
study included a small clinical population, so the results 
should be interpreted with caution.

Meta-regression analysis showed that dose (β = 0.007, 95% 
CI = -0.025-0.040, SE = 0.015, p = 0.630), age (β = 0.001, 
95% CI = -0.022-0.023, SE = 0.011, p = 0.956), and gender 
(β = -0.006, 95% CI = -0.021-0.009, SE = 0.007, p = 0.435) 
did not significantly regulate the effect of the intervention 
on stress.

Anxiety regulation analysis Subgroup analysis revealed 
significant differences (p = 0.004) across regions. The inter-
vention effect was the best in Asia (g = 0.956), followed 
by Europe (g = 0.487), and the least in North America (g 
= -0.052). However, there was no significant difference 
(p = 0.063) in the effectiveness of intervention among col-
lege students (g = 0.202), the community (g = 0.808), and the 
clinical population (g = 0.752).

Meta-regression analysis showed that dose (β = -0.110, 
95% CI = -0.227-0.006, SE = 0.057, p = 0.063), age 
(β = 0.027, 95% CI = -0.014-0.067, SE = 0.020, p = 0.187) 
and gender (β = -0.021, 95% CI = -0.045-0.003, SE = 0.012, 

Fig. 2  Bias potential (presented by percentage across all included studies)
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p = 0.081) did not significantly modulate the effect of the 
intervention on anxiety.

Depression regulation analysis Similar to the results of the 
anxiety analysis, subgroup analysis showed significant differ-
ences (p = 0.038) across regions. The intervention effect was 
the best in Asia (g = 1.103), followed by Europe (g = 0.293), 
and the least in North America (g = 0.179). However, there 
was no significant difference (p = 0.055) in the effectiveness 
of intervention among college students (g = 0. 223), the com-
munity (g = 1.856), and the clinical population (g = 0.494).

Meta-regression analysis showed that neither dose (β = 
-0.083, 95% CI = -0.226-0.060, SE = 0.068, p = 0.236) nor age 
(β = 0.044, 95% CI = -0.002-0.089, SE = 0.022, p = 0.058) sig-
nificantly moderated the effect of the intervention on anxiety. 
But gender (β = -0.029, 95% CI = -0.055–0.002, SE = 0.013, 
p = 0.036) is significantly moderated.

Discussion

Using a meta-analysis approach, the study investigated the 
efficacy of an online mindfulness intervention on stress, 
anxiety, and depression in adults. The analysis outcome 
indicated that online mindfulness intervention had a small 
effect on stress, a small to medium effect on anxiety, and 
a small to medium effect on depression. The analysis 
results confirm hypothesis 1. The study also looked into 
potential moderating factors that could affect the effective-
ness of the online mindfulness intervention. In general, 
the findings support certain hypotheses 2, 4, and 6. The 
online mindfulness intervention was significantly effective 
different in different populations on stress, while these 
effects were no longer statistically significantly different 
for region, dose, age, and gender. The difference is that 
online mindfulness intervention was significantly effective 
different in different regions on anxiety, while these effects 
were no longer statistically significantly different for the 
sample type, dose, age, and gender. In contrast, the online 
mindfulness intervention was significantly effective differ-
ent in different regions and gender on depression, while 
these effects were no longer statistically significantly dif-
ferent for the sample type, dose, and age.

The efficacy of the intervention in the current study is 
larger than the meta-analytic results from Spijkerman et al. 
(2016) on online mindfulness intervention for adults (anxi-
ety, g = 0.22; depression, g = 0.29). It indicates that online 
mindfulness intervention may be a better way for people 
who were isolated during the pandemic. Furthermore, online 
mindfulness intervention can be a main delivery to assist 
psychological crisis intervention workers to deal with the 
mental health problems of isolated residents.

The research from Witarto et al. (2022) only included the 
articles that the intervention method was mindfulness-based 
interventions (MBIs), while the current study also included 
the articles that the intervention method was multiple com-
ponent interventions. Therefore, the current study suggests 
that the intervention including mindfulness train can have a 
larger efficacy during the epidemic.

In the analysis of the overall model and publication bias 
of the 34 articles included, it was found that the effect size 
studied by Zhang et al. (2021) had a significant deviation. It is 
most likely since the actual sample size did not reach the sam-
ple estimate, that is, Zhang et al. reported that their minimum 
sample estimate was 84, while the actual sample size was 
57. This may have impaction on the results to overestimate 
the actual treatment effect. As this study can be regarded as 
a small sample pilot study and there is no reasonable reason 
to exclude it, we ultimately decided to include the article. In 
addition, some of the included studies had small effect sizes 
(Kranenburg et al., 2022; Pheh et al., 2020; Rackoff et al., 
2022; Sun et al., 2022). After reviewing the relevant articles, 
we found that most of these articles reported a high attrition 
rate in research. Although missing data are common in online 
intervention studies, missing data may impair data efficiency. 
Therefore, it is a particular concern in longitudinal and inter-
vention studies. From the current study, we found that only 
two of these articles explicitly mentioned this limitation in 
their studies and provided their statistical treatment of this 
problem (Rackoff et al., 2022; Sun et al., 2022).

The results for anxiety and depression suggest that 
online interventions are still influenced by cultural dif-
ferences. Analyses revealed that the Eastern intervention 
performed more effectively than the Western one. The 
finding suggests that the acculturation of mindfulness 
interventions still exists in online interventions during the 
pandemic. As a result, when utilizing mindfulness online 
intervention to deal with psychological crises in compa-
rable occurrences in the future, greater thought should be 
paid to the locations from which the intervention objects 
emanate, as well as the cultural variations that they affect. 
Of course, improving online mindfulness psychotherapy 
programs to better serve people from different cultures and 
countries is an additional vital topic for clinical psychol-
ogy researchers to address in the future.

The finding also suggests that online mindfulness inter-
ventions were effective in reducing anxiety and depres-
sion in college students (e.g., postgraduate students, young 
adult students, medical students), the community popula-
tion (e.g., healthy people, nonclinical population, health 
care workers), or the clinical population (e.g., emotional 
disorder Patients, patients with fever, obstetrics and gyne-
cology patients). It demonstrated that Online mindfulness 
interventions were effective in treating anxiety symp-
toms and depressive symptoms in broader populations. 
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Mindfulness online intervention projects for similar events 
can be widely used in universities, communities, and hos-
pitals to assist college mental health education teachers, 
community psychological intervention workers, and doc-
tors in alleviating mental health problems caused by the 
epidemic and isolation measures.

These findings from the meta-analysis suggest that 
online mindfulness interventions can be effective dur-
ing a pandemic. The results of this analysis further sup-
port that online mindfulness interventions are culturally 
influenced but can be universally applicable to different 
populations. To summarize, the online mindfulness inter-
vention program has a small to moderate effect on the 
impact of the epidemic and isolation, and it can be used as 
an auxiliary means of psychological crisis intervention to 
assist psychological intervention workers in schools, com-
munities, and hospitals in dealing with people’s mental 
health problems. It should be noted that the intervention 
effect differs by region. As a result, before employing the 
online mindfulness intervention program, psychological 
crisis intervention workers should consult the intervention 
effect report in the same region.

Limitations and future research

The study has some significant limitations. First, the most 
of participants in the meta-analysis were 60 or younger. One 
study looked into online mindfulness interventions for older 
adults (Herschel et al., 2022). Given the growing number 
of older adults worldwide, more research focusing on this 
population is required. Furthermore, the mean age of the 
participant included in the meta-analysis was under 60 years 
old. It may be indicated that online mindfulness interven-
tion has an aged limit. The elderly are a vulnerable group in 
the pandemic. Future research should focus on testing the 
efficacy of older adults and developing online intervention 
programs tailored to their needs.

Second, the meta-analysis did not examine how the effects 
of an online mindfulness intervention varied according to 
participant income. The availability of online mindfulness 
is the advantage of online intervention, the psychological 
intervention was cost-effective and can be further considered 
(Witarto et al., 2022). However, it is not clear whether these 
findings in the meta-analysis can be generalized to people of 
different income levels. Therefore, focusing on the effect of 
online mindfulness intervention in low- and middle-income 
groups can be considered as a research question to be dis-
cussed in future analysis.

There are some limitations to comparing treatment char-
acteristics in the meta-analysis that should be considered 
when interpreting the results. The online program allows 
the combination of different techniques into one intervention 

program. There may be differences in intervention effects 
between multicomponent programs and traditional single-
technology programs. However, because the included stud-
ies’ research characteristics were reported inconsistently, 
further subgroup analysis was not possible in the study (e.g., 
session duration, the calculation method of the proportion of 
mindfulness technology in the project).

Finally, ethnicity during the pandemic may be a potential 
moderating variable that impacts the effect of psychological 
therapies, based on the study of area as a potential vari-
able. However, because several of the studies included in 
this analysis failed to report participants’ ethnicity or were 
inconsistent in their representation, we did not examine this 
moderating variable.

Future studies can consider comparing the impact of 
differences in intervention content on intervention effec-
tiveness, testing differences in intervention effectiveness 
between active and non-active intervention groups, and 
exploring whether the intervention effect persisted after 
a longer follow-up period. Finally, future research needs 
to focus more on improving the quality of research. The 
article should more clearly describe the method of allo-
cation concealment, whether researchers and data evalu-
ators are informed about the allocation scheme, and more 
specifically a statistical method for missing values.

Conclusion

The findings confirm the efficacy of an online mindfulness 
intervention to address stress, anxiety, and depression in 
adults during the Covid-19 pandemic. However, the inter-
vention content of online intervention needs more explora-
tion. More study is required to establish the efficacy of the 
online mindfulness intervention in low- and middle-income 
populations, as well as older adults. The future study also 
should improve the quality of research such as clearly 
describing the method of allocation concealment and more 
specifically statistical method for missing values.
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