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The effect of mindfulness 
meditation on depressive 
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Currently, 280 million people worldwide experience depression, ranking it third in the global burden 
of disease. The incidence of depression has risen due to the COVID‑19 pandemic, making it essential 
to examine evidence‑based practices in reducing depressive symptoms during this unprecedented 
time. This systematic review and meta‑analysis aim to analyze randomized controlled trials during 
the COVID‑19 pandemic that evaluated the effect of mindfulness meditation on depressive symptoms 
in individuals with depression. Four databases (PubMed, Embase, Web of Science, and Scopus) were 
searched in November 2023 using search terms including meditation, mindfulness, depression, 
and depressive symptoms. The meta‑analysis was conducted using Review Manager 5.4 software 
(Cochrane Collaboration). A random model and Standard Mean Difference analysis with 95% CIs were 
used for continuous variables. The systematic review included 26 RCT studies. The meta‑analysis 
showed significant effects of mindfulness meditation interventions (SMD = − 1.14; 95% CI − 1.45 to 
− 0.83; P < 0.001) in reducing depressive symptoms compared to comparison groups. The findings 
suggest a positive effect of mindfulness meditation on depressive symptoms in individuals with 
depression during the COVID‑19 pandemic.
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Depression, a complex and multifaceted mental illness, affects millions of people worldwide and remains a sig-
nificant challenge to understand and treat due to its unclear pathogenesis and numerous contributing  factors2. 
About 280 million people in the world are currently suffering from  depression2. The symptoms of depres-
sion manifest in the cognitive, emotional, and neurological domains, and the resulting functional impairment 
increases with  severity3. The pathogenesis of depression is not yet fully understood, and the prevailing academic 
view is that depression occurs as a pathological result of the interaction of multiple  factors3. Several studies have 
shown that depression may be associated with levels and activity of serotonin and dopamine levels, changes in 
hypothalamic–pituitary–adrenal (HPA), hippocampal neuroplasticity, neurogenesis, structural changes in the 
brain, inflammation, genes and other  factor3–8. It is worth noting that the serotonin hypothesis, which is currently 
controversial, asserts that the behavior and functioning of people with depression are related to their levels of 
5-hydroxytryptamine (5HT) in the  brain6. A study by Moncrieff et al. shows that there is no compelling evidence 
for including serotonin levels as a contributing factor to depression. It is because of such a complex multifactorial 
nature that the treatment of depression is challenging.
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The COVID-19 pandemic significantly impacted global mental health, exacerbating depression and anxiety 
rates, and highlighting the urgent need for effective interventions to mitigate its  effects9. The severe respiratory 
symptoms, high mortality rates, and rapid spread of the virus have contributed to its classification as a serious 
illness affecting both physical and mental  health10,11. The widespread implementation of social distancing regu-
lations, mandatory lockdowns, and other psychosocial factors during the pandemic have further exacerbated 
 depression12. The rise in depression and anxiety during the pandemic has created a significant global burden 
on health systems and is expected to have long-term economic and social  repercussions11. The emergence of 
new variants has caused heightened concerns about reinfection, leading to increased psychological distress and 
the need for more mental health support, further exacerbating the risk of  depression13. Therefore, it is crucial 
to identify evidence-based interventions to provide timely and accessible mental health care to those affected, 
thereby reducing the burden of depression during the pandemic.

Approaches to treat depression
The use of antidepressant medications is the first-line treatment approach for depression, with a variety of 
classes of medications being used to target different symptoms and severity  levels14. Selective serotonin reuptake 
inhibitors (SSRIs) are the most commonly used antidepressants in clinical  practice15. Furthermore, serotonin 
and norepinephrine reuptake inhibitors (SNRI), monoamine oxidase inhibitors (MAOIs), and tricyclic anti-
depressants (TCAs) are also widely used in depression  treatment16,17. One article compared the efficacy and 
resistance of several existing antidepressant medications. They found that discontinuation rates were higher 
in most antidepressant groups than in the placebo  group18. Another meta-analysis showed that antidepressant 
efficacy increased incrementally with the severity of depression, but there was minimal improvement in mild 
or moderate  patients19. The effect size, advantages and disadvantages of antidepressants are shown in Table 1.

Despite their widespread use, antidepressants have significant drawbacks that warrant consideration, includ-
ing potential side effects, limited treatment options for drug-resistant cases, and high costs associated with 
long-term  management26,27. Antidepressants can cause significant changes in body weight, nausea, and headache 
symptoms, and even negatively affect sexual  function15,16,28,29. In drug-resistant clinical cases, other treatment 
alternatives are used such as electroconvulsive therapy (ECT)3. However, accessibility to treatment options for 
drug-resistant cases is  limited30. This kind of intervention is not suitable for all patients because electroconvulsive 
therapy may cause cognitive impairment and loss of autobiographical  memory31. Depression is a chronic condi-
tion with a high relapse rate and requires expensive long-term counseling and  medication32. Hospitalization may 
be required if somatization symptoms are severe, which will add additional costs. Given the above-mentioned 
issues, there is an urgent need for novel and effective therapies for depression.

Effective non-pharmacological interventions (Table 1), including psychotherapy, exercise, dietary treatment, 
and music therapy, have emerged as viable alternatives to antidepressant medications for reducing depressive 
symptoms, offering a safer and potentially more effective treatment option for individuals with  depression33,34. 
Cognitive behavior therapy (CBT) is the combination of basic behavior and cognitive principles, can help patients 
understand and check how their thoughts, emotions and behavior interact, leading to or aggravate depression, 
to teach patients how to use more adaptive thoughts and behavior to replace dysfunctional thoughts and behav-
ior, which can reduce pain and improve  mood35. Currently, cognitive behavioral therapy has been a mature 
and effective psychotherapy for the treatment of  depression36. Exercise therapy, especially tai chi, has also been 
reported to be beneficial in the non-pharmacological treatment of  depression4. It emphasizes soothing and fluid 
movement along with rhythmic deep breathing to help relieve stress and  depression37. In terms of dietary therapy, 
saffron is credited with antidepressant potential. Another article revealed that saffron’s antidepressant effect may 
be comparable to the effects of several antidepressant medications, with fewer side  effects38. Music therapy uses 
music as a means of intervening with depressed patients through both active and receptive  approaches39,40. In 
summary, these treatments can be used in addition to medication or as stand-alone treatment options to help 
patients reduce their depressive symptoms.

While non-pharmacological interventions for depression have been shown to be effective in reducing symp-
toms and improving quality of life, they can also have potential side effects that should be considered. Adverse 
effects reported in CBT include distress, worsening of symptoms, and strains in family  relations41. Music therapy 
may cause anxiety, depression, disorientation, mental fatigue, emotional distress, or physical discomfort due 
to factors such as maladaptive use, altered states, repetition, negative associations, or uncomfortable sound 

Table 1.  Comparative effect sizes of pharmacological and non-pharmacological treatments for depression.

Treatment Effect size Advantages Disadvantages

Antidepressants  − 0.320

Currently available to prevent relapse and recurrence of 
depression
In long-term antidepressant treatment, antidepressants can be 
administered by non-psychiatric physicians without special-
ized training 21

Adverse effects, higher cost, social stigma 22, gastrointestinal 
symptoms, sexual disfunction, weight gain, sleep disturbances, 
require high  compliance21, low remission rate, and high recur-
rence  rate23

CBT  − 0.7524 Cost-effective, superior relapse  prevention25 Time-consuming, costly and not easily accessible in some 
countries, may not be effective for all  individuals25

Exercise

Walking and  jogging22: − 0.62
Yoga22: − 0.55
Tai chi or Qi  Gong22: − 0.42
Strength  training22: − 0.49
Mixed aerobic  exercise22: − 0.43

Fewer adverse effects than antidepressant treatment, easy to 
perform, low cost, no  stigma23 High drop-out rate than antidepressant  treatment22
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 properties42. The adverse effects commonly reported in exercise interventions, including muscle or joint pain, 
headache, and fatigue, can be exacerbated if pre-existing orthopedic injuries are  present43.

Mindfulness meditation for depression
Mindfulness meditation, a non-pharmacological intervention, has been shown to have a significant impact on 
depressive symptoms in various populations and has emerged as a promising adjunct therapy for depression. 
According to the National Institutes of Health, mindfulness meditation focuses on the interactions between the 
brain, mind, body, and  behavior44. Mindfulness meditation can also be a form of mental training to help improve 
concentration and  mood45. Modern mindfulness meditation techniques can be categorized as loving-kindness 
meditation, focused attention meditation, open-monitoring meditation, mind–body meditation, and transcen-
dental  meditation46. Mindfulness meditation is commonly defined clinically as non-judgmental attention to the 
energies of the present  moment45. Mindfulness meditation is often used in everyday life to reduce stress and 
 anxiety47. In recent years, many studies have shown the positive effects of mindfulness meditation on depressive 
symptoms in several  populations48–51. Mindfulness meditation can lead to a calming of attitudes, help people to 
modulate their attention, and guide them to focus on their feelings in the present  moment45. People can increase 
their self-awareness when practicing mindfulness meditation, which helps them to better comprehend their own 
emotions and states, thus increasing flexibility of thought and driving positive  thoughts45. In addition, mindful-
ness meditation can help people relieve stress and detach from negative  feelings50,52–54. Results of a meta-analysis 
showed a significant effect of mindfulness meditation on depressive symptoms and recommended the use of 
meditation-based interventions as evidence-based  treatments55. In another study on mindfulness meditation 
and mental disorders, meditation was shown to be an effective adjunct therapy for  depression46. In addition, the 
simplicity and safety of the procedure are the biggest advantages of mindfulness meditation over other depres-
sion treatment methods, such as ECT. It is less restricted by environment and time and can be done anywhere at 
any  time37. Furthermore, mindfulness meditation can help treat depression and alleviate depressive symptoms 
at a lower cost compared with CBT, usual care, and maintenance antidepressant  medication37,56. In the context 
of social distancing and lock down experienced in the COVID-19 pandemic, mindfulness meditation interven-
tions could be remotely  administered57. Another advantage of mindfulness meditation during the pandemic is 
that it can be delivered to a large number of people at once in group sessions led by trained instructors, making 
it a more scalable intervention compared to other approaches for depression.

Recent meta-analyses have explored the efficacy of mindfulness meditation interventions in treating depres-
sion across various age groups, yielding valuable insights into the benefits and limitations of this therapeutic 
approach. One meta-analysis confirmed the effectiveness of mindfulness meditation interventions in the treat-
ment of depression by comparing 45 studies that concluded that mindfulness meditation improved depression 
to some extent in emerging  adults50. Another meta-analysis conducted included depressed adults over the age 
of 65, and the final results included a total of 19  studies51. They concluded that mindfulness meditation can 
effectively improve the development of depression in older adults and can be used as an adjunct or alternative 
therapy to conventional treatment for depression in the  elderly51. A meta-analysis analyzed individual differences 
in meditation interventions. They included and analyzed 51 studies and showed that individuals with higher 
levels of psychopathology or depression had poorer mental health after the meditation  intervention58. However, 
participant demographics, psychological characteristics, and practice duration did not significantly influence 
the effects of the meditation  intervention58. It is important to note that the COVID-19 pandemic has presented 
a unique and unprecedented situation, and the effectiveness of mindfulness meditation in addressing depres-
sion symptoms during this specific timeframe remains uncertain and may provide valuable information. For 
instance, the evaluation of efficacy of mindfulness meditation is important because it can guide researchers and 
clinicians to consider mindfulness meditation as an alternative therapeutic option in times of natural disasters 
or unprecedented situations such as the COVID-19 pandemic.

As the incidence of depression continues to rise in the wake of the COVID-19  pandemic11, it is essential to 
investigate the effectiveness of evidence-based practices, such as mindfulness meditation, in this unique and 
timely context. Although we have already resumed to the new-normal after the COVID-19 pandemic, it is 
unclear that if mindfulness meditation might still provide benefits in any future possible outbreaks. Previous 
systematic reviews on mindfulness meditation and depression did not include the follow-up period in the meta-
analyses50,51. Therefore, the long-term efficacy of mindfulness meditation deserves to be explored. In terms of 
the intervention period, one meta  analysis50 concluded that a short-term meditation intervention did not affect 
reducing depression. In contrast, the results of another meta  analysis58 contradicted this. Therefore, it is crucial 
to determine whether the duration of the mindfulness meditation intervention has an impact on the reduction 
of depressive symptoms. It is uncertain if mindfulness meditation can still alleviate depression during disasters, 
such as the COVID-19 epidemic. Given the uncertainty of future outbreaks, it is important to assess the efficacy of 
this evidence-based treatment within this specific timeframe. Therefore, this systematic review and meta-analysis 
aim to analyze the effectiveness of mindfulness meditation in reducing depressive symptoms in individuals 
with depression in randomized controlled trials conducted during the COVID-19 pandemic. Specifically, this 
study aims to compare the effects of different durations of mindfulness meditation interventions, examine how 
different control group conditions influence the benefits of meditation, assess the differential effects of face-
to-face offline versus online and app-based meditation interventions, and evaluate the relative effectiveness of 
meditation interventions alone versus in combination with other treatments. The research questions guiding 
this systematic review and meta-analysis are: What is the overall effect of mindfulness meditation on depressive 
symptoms in individuals with depression, and does the duration of the intervention influence its effectiveness? 
Do different control group conditions (e.g., waitlist, standard care, or active control) affect the observed benefits 
of mindfulness meditation? Are face-to-face offline and online/app-based mindfulness meditation interventions 
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equally effective in reducing depressive symptoms, and what are the potential advantages or limitations of each 
format? Finally, does combining mindfulness meditation with other treatments enhance its benefits for depres-
sive symptoms, and if so, which combinations are most effective?

Method
Search strategy
An electronic search using PubMed, Embase, Web of Science, and Scopus was conducted on November 1st, 
2023. The search terms and search strategy are shown in Table 2. Two reviewers were independently involved in 
the literature search and study selection process. Discrepancies in the study selection were resolved by a third 
investigator.

Study selection
The inclusion criteria were (1) randomized controlled trial studies that compared the intervention to a control 
condition were included, (2) participants were adults above 18 years of age, (3) mindfulness-meditation inter-
vention was used as the main intervention alone or combined with treatment as usual, (4) data collection was 
conducted during the COVID-19 pandemic, (5) studies that measured depression symptoms using validated 
tools were included. Studies were excluded if they (1) were reviews, meta-analyses, dissertations, book chapters, 
or study protocols, (2) did not evaluate mindfulness meditation on depression or depression was the second 
outcome, (3) were not published in English, (4) did not include results from statistical data analysis of the out-
comes of interest.

Risk of bias
Two independent reviewers assessed the methodological quality using the Cochrane Randomized Trials Risk of 
Bias tool (RoB2). The risk assessment considered the randomization process, deviations from intended interven-
tions, missing outcome data, measurement of the outcome and selection of the reported result to evaluate the 
overall bias. The outcomes of the assessment were categorized as “High Risk”, “Low Risk” and “Some concerns”. 
In case of discrepancies, the final decision was made by discussion or consultation with a third author.

Statistical analysis
The meta-analysis was conducted to compare the effect of mindfulness meditation interventions on depres-
sion symptoms with the control group. The Review Manager version 5.4 (Cochrane Collaboration) was used to 
perform the meta-analysis. To analyze the effect of mindfulness meditation on depression, quantitative data of 
depressive symptoms measured using validated scales were extracted at baseline, post-test and follow-up. Sub-
group analyses were conducted to explore the long-term effects of the mindfulness meditation interventions. 
Considering the variability of the data, standardized mean differences (SMD) were used to generate effect sizes 
for the forest plot. A random effect model for meta-analysis was  used59. For each meta-analysis, hedge’s g and 
the 95% confidence interval (CI) were  calculated60. Comprehensive Meta-Analysis (CMA) software version 3.0 
was used to conduct univariate meta-regression analysis with depression (baseline depression level), patient’s 
demographics (age, gender), intervention-related variables (total number of sessions, total duration of the inter-
vention, duration per session), and type of control.

Results
Study selection
A total of 1599 records were retrieved from PubMed (n = 120), Embase (n = 149), Web of Science (n = 1151) and 
Scopus (n = 179) (Fig. 1). 191 duplicate records were excluded and the title and abstract of 1408 were screened. 
1105 articles were removed after title and abstract screening. Of the remaining 303 studies, 277 papers were 

Table 2.  Databases and research strategy.

Databases Search strategy

PubMed

((Meditation[MeSH Major Topic]) OR (Meditation[Title/Abstract]) OR (Transcendental Meditation[Title/Abstract]) OR 
(Mindfulness[Title/Abstract]) OR (Mindful[Title/Abstract])) AND ((Depression[MeSH Major Topic]) OR (Emotional 
Depression[Title/Abstract]) OR (Symptom, Depressive[Title/Abstract]) OR (Depressive Symptom[Title/Abstract]) OR 
(Depressive Symptoms[Title/Abstract])) AND ((RCT[Title/Abstract]) OR (Randomized controlled trial[Title/Abstract]))
Refined by: 2020–2023

Embase
(’meditation’/exp OR meditation OR ’transcendental meditation’:ti,ab,kw OR mindfulness:ti,ab,kw OR mindful:ti,ab,kw) 
AND (’depresison’ OR ’depressive symptoms’:ti,ab,kw OR ’depressive symptom’:ti,ab,kw OR ’symptom, depressive’:ti,ab,kw 
OR ’emotional depression’:ti,ab,kw) AND [randomized controlled trial]/lim AND [2020–2023]/py

Web of Science
TS = (meditation OR Transcendental Meditation OR Mindfulness OR Mindful) AND TS = (depression OR Depressive 
Symptoms OR Depressive Symptom OR Symptom, Depressive OR Emotional Depression) AND TS = (RCT OR rand-
omized control trial)
Refined by: Date: 2020–2023

Scopus

(TITLE-ABS-KEY (transcendental AND meditation) OR TITLE-ABS-KEY (meditation) OR TITLE-ABS-KEY (mind-
fulness) OR TITLE-ABS-KEY (mindful) AND TITLE-ABS-KEY (depressive AND symptoms) OR TITLE-ABS-KEY 
(depressive AND symptom) OR TITLE-ABS-KEY (symptom, AND depressive) OR TITLE-ABS-KEY (emotional AND 
depression) OR TITLE-ABS-KEY (depression) AND TITLE-ABS-KEY (rct) OR TITLE-ABS-KEY (randomized AND 
control AND trial)) AND PUBYEAR > 2019 AND PUBYEAR < 2024 AND (LIMIT-TO (DOCTYPE, "re"))
Refined by: 2020–2023
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excluded because they were not RCTs, missing data, data collection was not during the COVID-19 pandemic 
or depression was not the primary outcome. Finally, 26 studies were included in both the systematic review and 
meta-analysis.

Quality and characteristics of included studies
The results of the quality assessment are shown in Figs. 2 and 3. Most articles have a low risk of bias for random 
sequence generation. All articles have unclearly and high risk of bias in the measurement of the outcome because 
it was difficult to blind the participants due to the nature of the intervention.

The populations included in the studies were adults. A total of 3440 participants were included in the selected 
studies with 1756 participants in the intervention group and 1684 participants in the control group. Six studies 
included women  only61–65. Some studies investigated different cohorts of participants with depression-related 
conditions such as post-stroke  depression66 (1.40%), treatment-resistant  depression67 (1.31%), major depressive 
 disorder62 (0.90%), emotion-related  disorder68 (2.18%) or other health conditions that included measurement 
of depressive symptoms such as early-stage breast  cancer69 (1.48%), autism spectrum  disorder70 (1.45%), acute 
myocardial  infarction71 (2.91%) and COVID-19  infection72,73 (6.05%).

Fig. 1.  PRISMA flowchart of study selection.
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In total, 12 studies had longer interventions with more than 8  weeks of mindfulness meditation 
 practice61–64,65,67,69,70,74–77. Ten articles included follow-up  measurements62,37–67,69,70,75,77,78. Six studies included 
meditation combined with other treatments such as  Yoga63,69,74 (n = 288),  rTMS66 (n = 48), sleep  coaching76 
(n = 1026) and mindful  hypnotherapy72 (n = 31). A total of 635 participants from 8 studies received mindfulness 
meditation interventions delivered  offline61,62,64,65,66,69,71,75 and the other 18 studies received online or app-based 
mindfulness meditation interventions (n = 2732). There are 3 types of control groups: active  control65,68,77,79 
(n = 158), passive control or waiting  list61,62,70,74,76,78,80–83 (n = 991), and treat as usual  group63–37,66–69,71–73,75,84 
(n = 535).

The most frequently tools used to assess depressive symptoms were the Beck Depression Inventory (BDI‐II), 
the Depression Anxiety Stress Scale (DASS) and the Hamilton Depression and Patient Health Questionnaire-9 
(PHQ-9) (see Appendix 1).

Fig. 2.  Traffic Light Plots of the Risk of Bias for RCTs.
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Results of the statistical analysis
The results of the meta-analysis showed a significant overall effect (standard mean difference (SMD) = − 1.14; 95% 
CI − 1.45 to − 0.83; P < 0.001, Fig. 4). The statistical analysis showed that subjects effectively reduced depressive 
symptoms in the mindfulness meditation groups.

The long-term effects of mindfulness meditation to reduce depression symptoms were investigated at follow-
up (see Fig. 5). The SMD was − 1.28 (95% CI − 1.93 to − 0.62) with statistical significance (P < 0.001). In addition, 
the meta-analysis indicates that mindfulness meditation interventions that lasted more than 8 weeks (see Fig. 6) 
reduced participants’ depressive symptoms slightly better (SMD = − 1.44; 95% CI − 2.00 to − 0.87) than those 
that lasted less time (see Fig. 6; SMD) =  − 0.90; 95% CI − 1.28 to − 0.53).

Subgroup analyses conducted based on different types of control groups (Figs. 7, 8, and 9) revealed that mind-
fulness meditation interventions either delivered online or offline, reduced depressive symptoms regardless of 
the type of comparison group, including, active or passive control groups. The largest SMD was observed when 
the comparison was done against active control with an SMD of − 1.60 (95% CI − 2.97 to − 0.23), followed by 

Fig. 3.  Weighted Bar Plots of the Risk of Bias for RCTs.

Fig. 4.  Forest plot assessing the effectiveness of mindfulness meditation interventions on people with depressive 
symptoms.
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the passive control group (SMD = − 1.22), and treatment as usual group (SMD = − 0.96). The results also indicate 
that offline or in-person interventions (SMD = − 0.99; 95% CI − 1.37 to − 0.60) had a similar effect size to online 
or app-based meditation interventions (Fig. 8; SMD = − 1.22; 95% CI − 1.63 to − 0.82). Mindfulness meditation 
in combination with other interventions (SMD = − 1.31; 95% CI − 2.09 to − 0.53) were more effective than using 
mindfulness meditation alone (see Fig. 9; SMD = − 1.11; 95% CI − 1.47 to − 0.75). The univariate meta-regression 
analysis revealed that the total duration of intervention (p = 0.0015) was significant. This may indicate that the 
longer the duration, the more efficacious the intervention to reduce depression symptoms (Table 3). The regres-
sion scatterplot figures can be found in Appendix 2.

Fig. 5.  Forest plot comparing follow-up effects.

Fig. 6.  Forest plot for interventions that: (a) lasted longer than 8 weeks; and (b) lasted less than 8 weeks.
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Discussion
The COVID-19 pandemic has affected all aspects of human  health11. Many individuals and families are experi-
encing significant COVID-19-related stress and are struggling to find useful coping mechanisms. In response 
to this, there has been growing interest in the potential of mindfulness meditation as a means of alleviating 
these  symptoms82. However, the evidence regarding the effectiveness of mindfulness meditation in the context 
of disaster-induced depression, such as that experienced during the COVID-19 outbreak, remains inconclusive. 
This systematic review and meta-analysis focused on RCTs that evaluated the effects of meditation interventions 
on depression symptoms after the COVID-19 pandemic. The current evidence indicates that mindfulness and 
meditation intervention may have certain beneficial effects in reducing depression levels during the COVID-19 
period. Once people learn mindfulness meditation strategies, they can practice it anytime, anywhere and incor-
porate it into their  lives82. Mindfulness meditation is a potentially practical life skill that can be used to deal with 
a variety of health  issues55. This systematic review marks an important step in the use of mindfulness meditation 
as an adjunctive therapy to reduce depression symptoms under pandemic conditions.

Follow-up data were analyzed to examine whether short-term effects were maintained over time. Although 
our data suggest that mindfulness meditation interventions have long-term efficacy (p < 0.001), 6 of the 10 articles 

Fig. 7.  Forest plot for studies that used: (a) active control group; (b) passive control or waiting list control; and 
(c) TAU  treat as usual group.
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showed that the treatment effect was not statistically significant compared with the control group after follow-
up65,67,69,70,75,78. The treatment effect decreased at follow-up. This suggests that mindfulness meditation interven-
tions need to be practiced consistently to maintain the benefits gained and to provide patients with emotion and 
symptom management skills that are effective in the long  term69. In addition, the result in this meta-analysis also 
suggests that longer-term interventions (lasting more than 8 weeks) were more adequate to reduce depressive 
symptoms more substantially. This indicates that sustained and consistent practice of mindfulness meditation 
may be necessary to achieve substantial improvements in depressive symptoms, particularly in the context of 
disaster-induced depression such as that experienced during the COVID-19 pandemic. The effectiveness of 
longer-term mindfulness meditation interventions is supported by previous studies on mindfulness meditation 
that have indicated that the mental health benefits tend to amplify over  time85.

It is worth noting that the control group settings were not uniform across the reviewed articles. When com-
pared with active control groups (SMD of -1.60), mindfulness meditation interventions were more effective than 
when compared with passive control groups (SMD =  − 1.22). However, only a few studies used active control 
groups with a small sample size in the comparison group. The larger effect observed when comparing mindfulness 
interventions and active control groups as opposed to passive control groups may be explained by the nature of 
the conditions of the active controls. It has been previously suggested that active controls used in mindfulness 
should be structurally equivalent to the  intervention1. For instance, conditions such as the number and duration 
of sessions, therapist training and qualification, format (i.e., individual or group-based), and group discussion 
(if applicable) of the active control should match the conditions of the mindfulness-based intervention  group1. 
The structural differences between the active control and the intervention group of the studies included in the 
subgroup analysis may be responsible for the larger effect observed when compared with passive controls. In 
one  study65, the intervention group used a group-based format, whereas the active control involved individual 
consultation sessions. This difference in format may have contributed to a more significant disparity between 
the two groups, as the group-based intervention could lead to enhanced participant engagement and support. 
Therefore, it is crucial for future studies to ensure structural equivalence when selecting an appropriate active 
control, thereby verifying that the structural conditions are comparable to those of the intervention.

Fig. 8.  Forest plot for interventions that were (a) offline or in-person and delivered (b) online or app-based.
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Fig. 9.  Forest plot for interventions, including (a) mindfulness meditation only (mind-only) or (b) mindfulness 
meditation combined with other interventions (mind + other).

Table 3.  Results of meta-regression of moderators for the effect sizes of depression symptoms. TAU  Treatment 
as usual. *p < 0.05.

Moderators N Univariate coefficient Z-value p-value

Demographics:

 Mean age (years) 25 0.0053 0.56 0.5751

 Gender (percentage of female patients) 26  − 0.0103  − 1.78 0.0748

Baseline:

 Baseline depression level 24  − 0.0028  − 0.33 0.7433

Intervention:

 Total number of sessions 22  − 0.0119  − 1.22 0.2206

 Duration per session 21 0.0008 0.35 0.7248

 Total duration of intervention 21  − 0.0009  − 3.17 0.0015*

Type of control:

 Passive vs. Active

26

0.5433 1.14 0.2535

 Passive vs. TAU 0.062 0.18 0.8593

 TAU vs. Active  − 0.5171  − 1.02 0.3056
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It is important to consider the comparison groups used in RCT studies of mindfulness interventions (David-
son & Kaszniak 2015), and most published mindfulness intervention RCTs use TAU or wait-list controlled 
comparison groups. These studies provide a valuable initial evaluation of whether mindfulness interventions 
have an impact on outcomes above and beyond standard care or no treatment. Researchers have made impressive 
efforts to develop active treatment comparison programs that control for non-mindfulness-specific treatment 
factors (e.g., group support, home practice exercises, relaxation, placebo expectancies). These programs provide 
opportunities to evaluate whether mindfulness interventions have unique treatment effects above and beyond 
non-mindfulness-specific factors and whether mindfulness interventions can outperform gold-standard active 
pharmacological or behavioral treatments.

Mindfulness meditation interventions reduced depressive symptoms when compared with TAU. Therefore, 
standardizing the treatment provided to the control group is a challenge that should be addressed in future 
research as the intensity of treatment received by the control group can directly impact the effectiveness of the 
intervention measures undertaken by the experimental group.

There are a variety of interventions on mindfulness meditation to reduce symptoms associated with depres-
sion, which include mindfulness-based stress reduction (MBSR), Mindfulness-Based Cognitive Therapy (MBCT), 
yoga, combined with rTMS and online  programs48,55,86. Our result is similar to previous research that meditation 
can be combined with other interventions to reduce depression  symptoms87–89. MBSR and MBCT are the most 
frequently used interventions in mindfulness meditation for alleviating depression symptoms, as indicated by 
their utilization in many research  articles61,64,65–69,71,75,78–80,82–84,86. Some studies believe that mindfulness medita-
tion can help individuals cope with depression during the COVID-19 pandemic by reducing over-identification 
with one’s own negative emotions through self-compassion62,77–80,83. Self-compassion is the ability to treat oneself 
with kindness (with care and understanding rather than self-judgment)78. Improved self-compassion increases a 
person’s openness and heightened ability to adapt to stressful  situations90,91. Another article highlighted "decen-
tering" as a clinically meaningful mechanism linked to reducing depression relapse/recurrence79. Furthermore, 
potential mechanisms contributing to the effectiveness of MBCT in reducing depression symptoms include 
increasing mindfulness and decreasing experiential avoidance, reductions in cognitive reactivity, improvements 
in autobiographical memory specificity, and reductions in  rumination79. In the future, a more comprehensive 
exploration of these mechanisms may aid in refining mindfulness meditation, enhancing its effectiveness, and 
potentially eliminating aspects of the treatment that do not yield positive outcomes while incorporating com-
ponents that do.

Three articles within the reviewed literature incorporate yoga as part of their intervention  strategies63,69,74. 
Mindfulness-based yoga intervention, also included elements like body scanning and sitting meditation, designed 
to teach individuals how to observe the present moment in a non-reactive and non-judgmental  manner69. MBSR 
participants acquired the ability to approach even intense negative emotions with this non-reactive and non-
judgmental mindset. In the context of the COVID-19 pandemic, 18 articles have been implemented online or 
smartphone-used meditation and they have similar effects in reducing depression symptoms compared with in-
person intervention. It is lower in cost and broader in coverage compared to traditional face-to-face intervention 
and is more in line with the development of the times. The benefits of Internet-based interventions lie mainly 
in the high degree of autonomy and privacy. They can be used from any location and are usually offered for free 
or at a low cost. They are not intended to replace traditional psychotherapy, but rather to expand the scope of 
traditional  therapy92. One article found that expected treatment outcomes and attitudes toward Internet and cell 
phone interventions were correlated with frequency of  use81. The more positive the attitude and the more positive 
the expected outcome, the more frequently the self-help smartphone application was used. Participants with 
higher expectations and greater hope for treatment outcomes also experienced greater reductions in depressive 
symptoms. In addition, digital interventions are more effective when they include customized therapist support 
that provides feedback, questions, and clarifying  answers93. These variables can have an impact on determining 
the effectiveness of methods to improve efficacy, which needs further investigation.

In one of the studies, Repetitive Transcranial Magnetic Stimulation (rTMS) was combined with Mindfulness-
Based Stress Reduction (MBSR) as an intervention, and it proved effective in reducing depression  symptoms66. 
Patients who underwent this combination therapy demonstrated significant improvements in various aspects, 
including their depressed mood, cognitive functioning, daily living activities, and sleep quality. An  article66 
proposed that depressive symptoms are closely linked to cognitive deficits. The use of rTMS, which incorporates 
positive thinking meditation and MBSR, appears to enhance the ability of depressed patients to suppress negative 
stimuli. This improvement is achieved by elevating the Dorsolateral Prefrontal Cortex (DLPFC) activation level 
and enhancing cognitive functioning. This observation is in line with previous research  findings45,94,95. These 
findings align with the Mindfulness-to-Meaning Theory, which posits that interventions focused on promoting 
positive thinking effectively enhance cognitive functioning and reduce negative cognitive biases associated with 
cognitive deficits in individuals with  depression96. Moreover, the synergistic effect of MBSR enables the state 
of depression among patients receiving rTMS to remain stable and valid over the 8-week follow-up  period66.

The studies included did not report any adverse events arising from the mindfulness meditation interventions 
evaluated. However, it is important to consider safety and potential adverse effects associated with mindfulness 
meditation practices. In recent years, as mindfulness meditation has become more widely used, concerns about 
its potential adverse effects have also grown. Several adverse effects associated with mindfulness meditation such 
as pain, anxiety, and even more serious issues like episodes of psychosis or mania, have been  reported97–99. While 
some studies have attempted to standardize the reporting of meditation-related adverse reactions (MRAEs), defi-
nitions have remained  inconsistent100. Studies specifically focused on contraindications and adverse events expe-
rienced by individuals who learn how to meditate in mindfulness-based practices (MBP) have found that serious 
adverse events are relatively rare, typically occurring during intensive meditation  practice101. These reported 
adverse events are not shown to have more serious consequences or require  hospitalization2,3. Mindfulness 
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meditation is still considered a safe intervention due to the rare occurrence of adverse  events97,102. Nevertheless, 
it should be noteworthy that mindfulness meditation may not be suitable for everyone. Therefore, mindfulness 
meditation teachers and mindfulness researchers should be cautious and carefully screen participants to identify 
severe symptoms of anxiety, psychosis, trauma, or any physical condition such as asthma or breathing difficulties 
before the implementation of mindfulness meditation  interventions103. Furthermore, mindfulness meditation 
teachers and researcher must receive the relevant training to screen for potential risks regarding mindfulness 
meditation practices and to identify adverse events, without causing panic, trauma memory or other discomfort 
to help patients practice mindfulness meditation  safely98.

Limitations
Despite the use of rigorous search criteria and comprehensive reporting of the reviews, there are limitations to the 
reviews that need to be considered. Firstly, the selected articles were limited to English, which may have resulted 
in a lack of high-quality articles not written in English. Secondly, the methodological differences between the 
studies evaluated limits the generalizability of the results. For example, there was a lack of consistency in the 
outcome measures, with depression assessed using five different scales, each of which may have defined each 
outcome in a slightly different way. Finally, some characteristics of the participants varied from study to study, 
such as age, medication taken, and daily activities varied between studies and this variability in the study popula-
tions needs to be considered to interpret the overall findings.

Conclusions
Considering the unpredictability of future outbreaks, it is crucial to evaluate the effectiveness of mindfulness 
medication based on data within this particular timeframe. The systematic review and meta-analysis incorporated 
data from 26 studies, and the findings suggest that mindfulness meditation interventions alleviate depressive 
symptoms during the COVID-19 epidemic outbreak, thus improving people’s overall physical and mental health. 
The findings of suggest that prolonged intervention (more than 8 weeks) may be more effective in reducing 
depressive symptoms. Mindfulness meditation may have long-term benefits, but continuous practice is needed. 
Online meditation has similar effects compared with offline interventions. Meditation can be combined with 
other interventions to reduce depressive symptoms. Furthermore, upcoming studies investigating meditation 
interventions for individuals with depressive symptoms should carefully consider factors such as the dosage of 
the intervention and the standardization of control groups.

Data availability
All data generated or analyzed during this study are available from the corresponding author on request.
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