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Abstract

Objectives Meta-analyses have identified benefits of meditation for many specific health outcomes, including depression,
diabetes, and smoking. However, the meditation literature lacks a comprehensive synthesis of meta-analyses on meditation—
health effects. This study used metasynthesis (i.e., second-order meta-analysis) to derive a comprehensive estimate of the effect of
meditation on health.

Methods Twenty-eight meta-analyses of randomized controlled trials, which collectively provided 404 meta-analytic effects
from over 31,000 participants, met criteria for inclusion. Information on the type of health outcome, meditation, and sample as
well as the methodological quality and average intervention length was extracted from each meta-analysis. An unweighted model
was used to aggregate data.

Results A medium-sized effect of meditation on health was obtained after aggregating across meta-analyses (d = 0.50, 95% CI
[0.42, 0.58]). The effect of meditation was stronger when examining yoga than mindfulness or focused attention, was similar for
mental and physical health, and was stronger in younger samples, higher quality studies, and studies with longer interventions.
Conclusions This metasynthesis provides among the most compelling evidence to date that meditation benefits health.
Nonetheless, current estimates of meditation—health effects may be inflated as a result of publication bias, low quality studies,
and use of inactive control conditions.
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Meditation has played an important role in philosophical tra-
ditions since its origin over 3,000 years ago (Dahl et al. 2015;
Sedlmeier et al. 2012). Meditation is defined as a form of
cognitive training that aims to improve attentional and emo-
tional self-regulation (Tang et al. 2015). There are many dif-
ferent types of meditation, each with a specific focus or inten-
tion. Meditation that involves fixation on a specific mantra,
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image, feeling, or idea is known as focused attention; medita-
tion that involves fixation on the present moment is known as
mindfulness; and meditation that combines ethical discipline
and physical postures, with an emphasis on harmony between
the body and mind, is known as yoga (Gong et al. 2015; Lutz
et al. 2008). Although ancient in origin, meditation remains a
popular activity. Along these lines, yoga is practiced by over
21 million Americans (9.5% of the population) and other
forms of meditation are practiced by over 18 million
Americans (8% of the population; National Institutes of
Health 2017). Further, the benefits of meditation for health
are often touted in popular magazines (e.g., Park 2017) and
best-selling books (e.g., Kabat-Zinn 2016).

Given its popularity, research on the effect of meditation on
health has become a major focus in psychology (Van Dam
et al. 2017), neuroscience (Atchley et al. 2016), and medicine
(Ludwig and Kabat-Zinn 2008). Emerging research suggests
that meditation is beneficial for mental health outcomes in-
cluding self-esteem, emotion regulation, and psychological
well-being (Davis and Hayes 2011; Kok et al. 2013), as well
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as physical health outcomes including heart rate, blood pres-
sure, respiratory rate, and immune function (Black and
Slavich 2016; Steinhubl et al. 2015). Hundreds of empirical
studies have explored the effect of meditation on specific
health outcomes and researchers have increasingly used
meta-analysis to estimate the average effect of meditation on
these outcomes. Major meta-analyses, for example, have iden-
tified beneficial effects of meditation on depression, stress,
and anxiety (Abbott et al. 2014), irritable bowel syndrome
(Aucoin et al. 2014), sleep quality (Gong et al. 2016), post-
traumatic stress disorder (Hilton et al. 2016), smoking cessa-
tion (Maglione et al. 2017), and quality of life (Veehof et al.
2016).

A key limitation to many meditation studies is their reliance
upon correlational designs, as opposed to experimental de-
signs with randomization and control, which prevents causal
conclusions (see Davidson and Kaszniak 2015; Tang et al.
2015; Van Dam et al. 2017). In response to this concern,
meditation researchers have increasingly used randomized
controlled trials (RCTs). Further, recent meta-analyses have
exclusively focused on RCTs to identify beneficial, causal
effects of meditation on health outcomes (e.g., Goyal et al.
2014; Spijkerman et al. 2016). In sum, there is now strong
meta-analytic support for the argument that meditation posi-
tively impacts a variety of specific health outcomes.

Despite this progress, the meditation literature lacks a com-
prehensive synthesis of meta-analyses on the effect of medi-
tation on health, which is necessary for several reasons. First,
scholars and laypersons have long been interested in whether
and to what extent meditation generally benefits health, re-
gardless of the particular outcome under consideration (see
Dahl et al. 2015; Sedlmeier et al. 2012). Prior meta-analyses
have typically focused on one or a few specific health out-
comes and are, therefore, unable to address this broader ques-
tion. Further, knowledge of the overall size and variability of
meditation effects across health outcomes would provide use-
ful reference points with which to compare outcome-specific
effects, so that effects that are particularly large or small can be
identified.

Second, a comprehensive synthesis of meta-analyses is
necessary to explore whether the effect of meditation on health
is moderated by several theoretical and methodological vari-
ables. As we describe below, meditation—health effects may
vary as a function of the type of meditation or health outcome
category (i.e., mental health, physical health, or health behav-
ior) under consideration. However, because prior meta-
analyses typically focused on only one type of meditation or
health outcome category, they were unable to evaluate the
influence of these moderators. Moreover, aggregation of re-
sults across meta-analyses would facilitate comparisons of
whether methodological variables, such as the type of meta-
analytic model and presence of publication bias, influence
meditation—health effects.
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Third, a comprehensive synthesis is necessary to provide
an overview of meta-analyses on meditation-health effects,
thereby identifying the strengths and weaknesses of this liter-
ature, as well as topics in need of future research. Further,
whereas outcome-specific meta-analyses necessarily focus
on theoretical and methodological issues that are unique to
that outcome, a domain-general meta-analysis would integrate
findings across meta-analyses to provide an overview of the
meditation—health literature as a whole. By integrating dispa-
rate findings that are rarely discussed together in this literature,
a synthesis of prior meta-analyses would promote the devel-
opment of broader theoretical models on the effect of medita-
tion across various health outcome types.

When considering the overall effect of meditation on
health, current theory suggests that meditation should be gen-
erally beneficial for several reasons (see Holzel et al. 2011).
First, by facilitating an unemotional and detached perspective,
meditation may allow people to reappraise negative thoughts,
resulting in reduced emotional reactivity and improved emo-
tion regulation. Second, by requiring people to gently and
repeatedly bring a wandering mind back toward a desired
point of focus (e.g., one’s breath or a specific image), medita-
tion may improve attentional regulation, thereby enhancing
the ability to direct attention away from negative thoughts that
undermine health. Third, by increasing awareness of bodily
sensations, meditation may enhance the ability to identify
bodily reactions associated with negative affect and trigger
compensatory emotion regulation strategies. Thus, meditation
may cultivate attentional and emotional regulation strategies
that broadly manifest in improved health.

Although generally beneficial, meditation likely has differ-
ent effects when comparing the three major health outcome
categories studied in prior research: mental health, health be-
haviors, and physical health (see Strickhouser et al. 2017 for a
similar categorization scheme). Because physical health ef-
fects are determined by many factors and are presumably me-
diated by changes in mental health and health behavior (e.g.,
Hodes et al. 2014; Segerstrom and Miller 2004), it was antic-
ipated that the effect of meditation would be larger when ex-
amining outcomes that reflect mental health and health behav-
ior than outcomes that reflect physical health. Furthermore,
the proposed mechanisms of meditation—health effects (i.e.,
attentional and emotional self-regulation) are psychological
variables that may yield direct effects on mental health and
health behavior, that later result in changes in physical health.
Consistent with this position, Mindfulness-to-Meaning theory
asserts that meditation benefits health via psychological vari-
ables such as positive reappraisal of stressful events and other
negative stimuli (Garland et al. 2015).

The type of meditation practice may also be an important
consideration when understanding meditation—health effects.
Three types of meditation are commonly studied in this liter-
ature: focused attention, mindfulness, and yoga. Focused
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attention involves fixing attention on a particular thought, im-
age, idea, or mantra; mindfulness involves focusing on the
present moment with nonjudgmental acceptance of thoughts;
yoga emphasizes harmony between body and mind through
physical postures and ethical discipline. These different types
of meditation are often regarded as part of a single family of
strategies that seek to improve the regulation of emotion and
attention (Lutz et al. 2008). Further, the effect of meditation
may be produced by overlapping psychological mechanisms
regardless of the type of meditation (Chen et al. 2012). Thus,
prior theory suggest that these three major forms of meditation
should produce beneficial effects on health and that these ef-
fects are likely comparable in size.

Finally, meditation studies vary in methodological quality,
which is commonly assessed using standardized checklists
(e.g., Boutron et al. 2008; Brozek et al. 2009). Whereas some
studies are relatively high quality in that they contain elements
such as adequate sample sizes, baseline measures, random
assignment to conditions, and blinding of participants and
researchers to condition assignment, other studies that neglect
these elements are considered relatively low quality. As a re-
sult of systematic error in one or more stages of the research
process, lower quality studies may result in inflated estimates
of meditation—health effects (see A-Tjak et al. 2015; Khoury
et al. 2013). Thus, meta-analyses that primarily included
higher quality studies should yield more conservative esti-
mates of meditation—health effects than meta-analyses that
primarily included lower quality studies.

In sum, because prior meta-analyses have primarily fo-
cused on specific health outcomes, the extent to which medi-
tation generally affects health remains unclear. In the current
study, data from 28 meta-analyses of randomized controlled
trials—which included 404 meta-analytic effects and over
31,000 participants—were aggregated to explore the overall
effect of meditation on health and to identify moderators of
this effect. Thus, the present analysis is the most comprehen-
sive examination of the causal effect of meditation on health in
the literature to date. Specifically, the aims of the current re-
search were to (1) estimate the average size of the effect of
meditation on health across prior meta-analyses of RCTs using
metasynthesis, (2) examine whether the effect of meditation
on health is stronger for some health outcomes and types of
meditation than others, and (3) explore whether sample char-
acteristics and methodological factors moderate the effect of
meditation on health.

Method

This metasynthesis followed recommended procedures for
second-order meta-analysis (Cooper and Koenka 2012; Zell
and Krizan 2014). First, an exhaustive literature search was
conducted to identify potentially relevant papers. Next, effect

sizes and other statistical information were extracted from the
meta-analyses. Finally, quantitative aggregation procedures
were used to synthesize the obtained meta-analytic effects.

Article Identification

A search of scholarly databases, including Psyclnfo,
CINAHL, and Medline was conducted on April 23, 2017, to
identify meta-analyses on the effect of meditation on health in
any age group. Specifically, databases were searched for re-
cords that mentioned both meditation and meta-analysis in the
title, abstract, or keywords. Meditation search terms included
the term “meditation” and also names of specific meditation
types (i.e., “mindfulness-based stress reduction,” “MBSR,”
“mindfulness-based cognitive therapy,” “MBCT”). Meta-
analysis search terms included “meta-ana*,” “systematic re-
view,” and “quantitative review.” After removing duplicates,
the search yielded 556 potentially relevant articles. Two addi-
tional articles were identified by scanning January through
April 2017 issues of the following journals: Clinical
Psychology Review, Journal of Psychosomatic Research,
Mindfulness, and Psychological Bulletin.

Inclusion and Exclusion Criteria Next, articles were evaluated
to determine whether they were eligible for inclusion (see
Fig. 1). To be included in the metasynthesis, articles had to
provide meta-analytic effect sizes indicating the causal effect
of meditation on one or more health-related outcomes. Thus,
excluded papers either (a) did not refer to meditation or a type
of meditation in the title, abstract, or keywords (n =221), (b)
were not meta-analyses (n =234), (c¢) did not examine health-
related outcomes, broadly defined as any outcome related to
mental health, health behavior, or physical health (n = 16; see
the Article Coding section below for more details about health
outcome categories), (d) did not consist only of RCTs (n = 48),
or (e) did not report relevant effect size information, such as
Cohen’s d, Hedges’ g, or an odds ratio (n=5). Taking these
exclusions into account, 34 meta-analyses of the effect of
meditation on health using RCTs remained.

Sample Overlap Exclusions To promote independence of ob-
servation, articles were evaluated to identify meta-analyses
that were reliant upon the same or similar samples. A decision
rule was used such that meta-analyses were included if most
of their samples were unique (i.e., sample overlap was 49% or
below; Nater and Zell 2015). This resulted in the exclusion of
6 meta-analyses that used the same samples as later, more
comprehensive meta-analyses on the same health outcome
(sample overlap ranged from 50 to 100%; see the online sup-
plemental materials), leaving a total of 28 meta-analyses in-
cluded in the metasynthesis (see the online supplemental
materials). Of the included meta-analyses, 18 were indepen-
dent in that they used samples that did not overlap with any
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other meta-analyses. The other 10 meta-analyses did contain
some overlap, but in all instances the amount of overlap was
between 5 and 43% (see the online supplemental materials).

The total number of effect sizes (k) across the 28 meta-
analyses was 404 and the total number of participants (V)
was 31,492. Most meta-analyses (m) compared the effect of
meditation to a variety of different control conditions (M=
4.41, SD=2.48, range =[1, 10]) (e.g., treatment as usual,
wait-list, progressive muscle relaxation, aerobic exercise, ed-
ucation support group). Two meta-analyses did not report the
number or type of control conditions. The control conditions
examined in each meta-analysis are reported in the online
supplemental materials.

Effect Size Extraction and Conversion

Effect sizes indexing the effect of meditation on health out-
comes were extracted from the 28 included meta-analyses.
Most meta-analyses reported effect sizes in the form of a stan-
dardized mean difference, Cohen’s d or Hedges’ g, but 1 re-
ported odds ratios. To facilitate data aggregation, odds ratios
were converted to Cohen’s d (see Borenstein et al. 2009).
Effect sizes were coded uniformly such that positive effects
indicate that meditation was beneficial for health and negative
effects indicate that meditation was detrimental for health.
Finally, most meta-analyses provided effects that were weight-
ed by sample size (i.e., used fixed-effect, random-effects, or
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other approaches). Two papers did not specify the model used
for data aggregation.

When meta-analyses reported effect sizes indexing the ef-
fect of meditation on multiple health outcomes (26 meta-
analyses had multiple outcomes), these effects were averaged
before entering them into the final model. This approach en-
sured that each meta-analysis was given equal weight in the
final model.

Coding and Extraction of Moderators

Coding Coding of each meta-analysis was done by 2 raters
(i.e., the first and third authors) and disagreements between
raters were resolved through discussion (all k > 0.86; see the
online supplemental materials for correlations among
moderators). Along these lines, the type of meditation exam-
ined in each meta-analysis was coded as focused attention,
mindfulness, yoga, or various.

Further, the type of health outcome examined in each meta-
analysis was coded as mental health, health behavior, physical
health, or various (see Strickhouser et al. 2017 for a similar
coding scheme). Mental health was broadly defined to include
any outcome that reflected cognitive, emotional, or social well-
being and therefore included outcomes such as anxiety, depres-
sion, quality of life, and stress. Health behaviors were defined
as any health promoting or deteriorating activities, such as
smoking. Finally, physical health was defined as objective
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measures of the fitness of the body including blood pressure,
blood sugar, hemoglobin, and pain, as well as diagnosed health
conditions including irritable bowel syndrome and insomnia.

In terms of methodological factors, coding was done to
assess the type of meta-analytic model used to aggregate ef-
fects including fixed-effect, random-effects, or other ap-
proaches, sample type including clinical samples of patients
with diagnosed mental or physical health conditions or both
clinical and non-clinical samples, sample age category includ-
ing children and adolescents, adolescents and adults, adults, or
older adults, and whether or not unpublished studies were
included in the meta-analysis.

Additionally, the methodological quality of included meta-
analyses was coded using 5 criteria outlined in previous work:
(1) the eligibility criteria for the studies included in the meta-
analysis was clearly stated, (2) the search for studies included
in the meta-analysis used at least 3 sources, including 1 elec-
tronic source, (3) coding of studies was done by at least two
independent raters, (4) a strategy was used to assess statistical
heterogeneity, and (5) the primary synthesis method was clear-
ly stated (see Higgins et al. 2013). These 5 criteria were coded
dichotomously (1 = criteria met, 0 = criteria not met) and
summed to create an index of methodological quality (M=
4.64, SD =0.56, range = [3, 5]).

Extraction When possible, the following data were extracted
from the final set of meta-analyses: mean sample age (m =17,
M=45.56, SD =9.90, range =[28.70, 60.66]), mean percent-
age of female participants (m =16, M=71.5%, SD=21.2%,
range =[32%, 100%]), and mean length of intervention (m =
18, M=9.33 weeks, SD = 3.34 weeks, range =[6.66, 20.94]).

Information regarding the quality of studies included in each
meta-analysis was also extracted. Of the 28 meta-analyses, 6 did
not report any study quality information and 13 broadly
discussed study quality but did not categorize individual studies
based on their methodological quality. However, 9 meta-analyses
categorized individual studies as being high, medium, or low in
quality. To explore potential differences in effect size as a func-
tion of the average study quality of included meta-analyses, high,
medium, and low quality studies were assigned the scores of + 1,
0, and — 1, respectively. Then, an overall study quality score was
calculated for each of the 9 meta-analyses by summing the indi-
vidual study quality scores and dividing them by the total number
of studies included in the meta-analysis (M =—0.10, SD =0.20,
range = [— 0.40, 0.23]). In addition, 3 meta-analyses provided
effect sizes both when including and excluding low quality stud-
ies and 2 meta-analyses provided separate effect sizes for low,
medium, and high quality studies.

Statistical Analysis

An unweighted average of each of the 28 meditation—health
effects was used to estimate the population effect (see Zell and

Krizan 2014; Zell et al. 2015). Past research found that un-
weighted averages in meta-analysis tend to perform as well or
better in predicting population effects than averages that
weight by study sample size or other criteria (see Bonett
2009; Shuster 2010). Nonetheless, exploratory analyses that
weighted by sample size (N) or the number of effects (k)
included in prior analyses were also conducted to evaluate
whether these weighting procedures influenced effect size es-
timates. Most effects are standardized mean differences (d)
and are interpreted as follows: 0.20 = small, 0.50 = medium,
0.80 = large (Cohen 1988; cf. Lipsey 1990). A few effects are
correlations () and are interpreted as follows: 0.10 = small,
0.30 = medium, 0.50 = large.

Results
Primary Model

There was a robust, medium-sized effect of meditation on
health when averaging across the 28 independent meta-
analytic effects, d=0.50, 95% CI [0.42, 0.58], SD =0.20,
range = [0.16, 0.98], which remained after weighting meta-
analytic effects by their respective sample size (d=0.48) or
total number of effects (d=0.49). All of the meta-analytic
effects were positive in direction, suggesting that meditation
consistently improved health. There was considerable vari-
ability, however, in the size of the meta-analytic effects (see
Fig. 2). Further, of the 24 meta-analyses that reported hetero-
geneity tests, 21 (88%) indicated that significantly heteroge-
neous effects were obtained, which further suggests that the
effect of meditation on health is variable across conditions.

Publication Bias

Publication bias was assessed in 11 of the included meta-anal-
yses, of which 6 reported Egger’s test for funnel plot
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asymmetry (Egger et al. 1997) and 5 analyzed the symmetry
of funnel plots without mentioning Egger’s test. Evidence of
publication bias, as reflected either by a significant Egger’s
value (7 = 2) or by simply describing the funnel plot as asym-
metrical (m = 3), was identified in 5 of the 11 meta-analyses.
The remaining meta-analyses either did not report publication
bias tests (m = 10) or were unable to adequately test for pub-
lication bias due to a small number of studies (m = 7).

Moderation Tests

Type of Meditation Although all types of meditation yielded
robust effects on health, the effect of yoga (d = 0.77) was more
pronounced than the effect of focused attention (d=0.54),
mindfulness (d=0.44), or various meditation types (d=
0.40; see Table 1). Nonetheless, there were far more meta-
analyses on mindfulness (m = 17) than yoga (m =5), various
meditation types (m =4), or focused attention (m = 2).

Type of Health Outcome Contrary to predictions, the effect of
meditation was similar, but slightly larger when examining
physical health (d=0.60) than mental health (d=0.53). The
effect of meditation was somewhat smaller when examining
health behavior (d=10.37) and various health outcome types
(d=0.45). However, these results should be interpreted with
caution given that there were far more meta-analyses on men-
tal health (m = 13) and various health outcome types (m=11)
than physical health (m =3) or health behavior (m=1)
(Maglione et al. 2017; smoking cessation). Effects for each
health outcome type within each type of meditation are pre-
sented in the online supplemental materials.

Sample Characteristics Meditation effects were comparable
when examining meta-analyses that only included clinical
samples (d=0.50) versus meta-analyses that included both
clinical and non-clinical samples (d=0.50). Most meta-
analyses were conducted on adult samples (d=0.49, m =
25), but meta-analyses on other samples such as adolescents
and adults (d=0.56, m=1), children and adolescents (d =
0.56, m=1), and older adults yielded similar results (d=
0.59, m =1). In addition, when examining meta-analyses that
provided a mean sample age, there was a medium-sized asso-
ciation between sample age and effect size (r=—0.26, m=
17), such that effect sizes were smaller in older samples.
Finally, when examining meta-analyses that provided a mean
percentage of participants who were female, there was a small
association between gender and effect size (r=0.10, m = 16),
such that effect sizes were slightly higher in women versus
men.

Methodological Factors The effect of meditation was similar

when examining meta-analyses that used a fixed-effect model
(d = 0.56), random-effects model (d = 0.50), or another
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Table 1 Average Cohen’s d for the effect of meditation on health by
moderator
Moderator d SD Range m

Type of meditation

Mindfulness 0.44 0.16 (0.16, 0.83) 17

Focused attention 0.54 0.03 (0.52, 0.56)

Yoga 0.77 0.19 (0.59, 0.98)

Various 0.40 0.10 (0.29, 0.52)
Type of health outcome

Mental health 0.53 0.16 (0.31, 0.83) 13

Physical health 0.60 0.33 (0.37, 0.98) 3

Health behavior 0.37 - - 1

Various 0.45 0.21 (0.16, 0.95) 11
Sample type

Clinical only 0.50 0.23 (0.16, 0.98) 19

Clinical and non-clinical 0.50 0.10 (0.31, 0.59) 9
Sample age

Adults 0.49 0.21 (0.16, 0.98) 25

Adolescents and adults 0.56 - - 1

Children and adolescents 0.56 - - 1

Older adults 0.59 - - 1
Model type

Random-effects 0.50 0.18 (0.29, 0.98) 19

Fixed-effect 0.56 0.26 (0.37,0.74) 2

Other 0.50 0.26 (0.16, 0.95) 7
Publication status

Published only 0.50 0.21 (0.16, 0.98) 23

Published and unpublished 0.50 0.13 (0.31, 0.65) 5
Meta-analysis quality

3 0.65 - - 1

4 0.46 0.13 (0.29, 0.59) 8

5 (highest) 0.51 0.22 (0.16, 0.98) 19
Study quality 1

High 1.37 1.36 (0.40, 2.33) 2

Medium 0.39 0.31 (0.17,0.61) 2

Low 0.92 0.13 (0.83, 1.01) 2
Study quality 2

High, medium, and low 0.33 0.02 (0.31, 0.35)

High and medium 0.24 0.05 (0.19, 0.28)

d, average effect size; SD, standard deviation; m, number of meta-
analyses

approach for data aggregation (d = 0.50). Further, meta-
analyses that included both published and unpublished studies
(d = 0.50) yielded a comparable effect to meta-analyses that
included only published studies (4 = 0.50). In general, the
obtained meta-analyses were relatively high in methodologi-
cal quality and there was only a slight difference in effect size
when comparing meta-analyses that received a 4 out of 5 in
quality (d = 0.46) versus meta-analyses that received a 5 out of
5 (d = 0.51). Finally, when examining meta-analyses that
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provided a mean intervention length, there was a small to
medium association between intervention length and effect
size (r=0.23, m = 18), such that longer interventions yielded
larger effects.

Study Quality The potential moderating effect of study quality
was assessed in three analyses. First, among 2 meta-analyses
that provided separate effect sizes for low, medium, and high
quality studies, the effect of meditation was much larger for
high quality (d =1.37) and low quality (d = 0.92) studies than
medium quality studies (d=0.39). Second, among 3 meta-
analyses that provided effect sizes both including and exclud-
ing low quality studies, the effect of meditation was slightly
larger when low quality studies were included (d =0.33) ver-
sus excluded (d=0.24). Finally, when examining meta-
analyses for which a mean study quality score could be calcu-
lated, there was a medium-sized association between study
quality and effect size (r=0.27, m=9) such that meta-
analyses with relatively high quality studies yielded larger
effects than meta-analyses with relatively low quality studies.

Discussion

Research on the benefits of meditation for health has fascinat-
ed scholars and laypersons in a variety of disciplines for de-
cades (see Dahl et al. 2015; Sedlmeier et al. 2012). Meta-
analyses have identified beneficial effects of meditation on
many specific health outcomes, including depression (Lenz
et al. 2016), diabetes (Kumar et al. 2016), and smoking
(Maglione et al. 2017). However, the meditation literature
lacks a comprehensive synthesis of meta-analyses on the ef-
fect of meditation on health, which is necessary to appraise the
overall size and variability of this effect, to evaluate potential
moderators, and to provide an overview of previous meta-
analytic findings. In the present research, a metasynthesis of
28 independent meta-analyses of randomized controlled trials
(RCTs), that collectively included 404 meta-analytic effects,
over 31,000 participants, and a wide variety of health out-
comes, was conducted to explore the effect of meditation on
health. In addition, analyses tested the potential moderating
influence of several variables on meditation—health effects.
Several novel contributions emerged from this
metasynthesis. First, there was a robust, medium-sized effect
of meditation on health when aggregating across meta-analy-
ses. By aggregating data from a relatively large and highly
diverse set of meta-analyses, the current research provides
among the most compelling evidence to date that meditation
benefits health. Further, by focusing exclusively on meta-
analyses of RCTs, the current research suggests that medita-
tion is not merely associated with health but that it causes
important health benefits, which addresses a key limitation
of prior analyses that incorporated both experimental and

correlational studies (see Tang et al. 2015; Van Dam et al.
2017). Although meditation was generally beneficial for
health, there was considerable variability in the size of these
effects, with some meta-analytic effects being very small and
others being very large. Moreover, the majority of included
meta-analyses reported heterogeneous results, which further
suggests that the effect of meditation on health is variable
across conditions.

Second, moderation tests provide tentative evidence sug-
gesting that the effect of meditation varies as a function of the
type of meditation and health outcome under consideration.
Along these lines, yoga yielded stronger effects than focused
attention or mindfulness, but all types of meditation yielded
robust positive effects. Additionally, the effect of meditation
was surprisingly similar for mental and physical health out-
comes, which deviates from the hypothesis that effects on
mental health should be larger since they may exert down-
stream effects on physical health (Hodes et al. 2014;
Segerstrom and Miller 2004). Nonetheless, only 3 meta-
analyses exclusively focused on physical health. Further, only
1 meta-analysis was obtained for health behavior, which pre-
vents broad conclusions.

Third, moderation tests in the present research suggest that
meditation—health effects were largely resistant to several
methodological variables, such as the inclusion of non-
clinical samples, type of statistical model used to aggregate
effects, inclusion of unpublished data, and methodological
quality of the included meta-analyses. However, moderation
tests also suggest that the effect of meditation may be some-
what larger when examining younger versus older samples,
women versus men, and studies that used longer versus
shorter interventions. Thus, aspects of the sample and medi-
tation intervention itself may influence the size of meditation—
health effects.

Limitations and Future Research

Although the present research suggests that meditation may be
generally beneficial for health, such conclusions should be
tempered by the possibility of publication bias in the medita-
tion literature. Of the 11 included meta-analyses that conduct-
ed publication bias tests, 5 obtained evidence of publication
bias. Thus, it remains possible that meta-analytic estimates of
meditation—health effects are inflated due to selective publica-
tion of positive results. Further, the majority of the included
meta-analyses did not report publication bias tests. It is ad-
vised that future meta-analyses include publication bias tests
so that the potential contaminating influence of publication
bias can be better understood in this literature.

Another limitation of the present research was that it was
unable to discern whether the effect of meditation in RCTs is
altered by the nature of the control condition. Whereas some
studies used an active control condition such as relaxation,
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stress management, or health enhancement, others used a non-
active (i.e., wait-list) control condition. Active controls are
highly desirable because they allow for a comparison of
whether meditation is beneficial above and beyond other
established interventions (Davidson and Kaszniak 2015;
Tang et al. 2015). However, included meta-analyses did not
provide separate effects for meditation studies that used active
control conditions versus those that used inactive control con-
ditions. Future meta-analyses should specifically explore the
degree to which meditation is beneficial above and beyond
other treatments.

Moreover, the present research did not yield conclusive
information regarding the influence of low quality studies on
estimates of meditation effects (see A-Tjak et al. 2015;
Khoury et al. 2013). One analysis found that effect sizes were
slightly larger when meta-analyses included low quality stud-
ies, but a second analysis found larger effects in high quality
studies than low quality studies, and a third analysis found that
the average quality of studies included in a meta-analysis was
positively correlated with meta-analytic effect size.
Nonetheless, several meta-analyses did not provide sufficient
information to evaluate the potential influence of study quality
on effect size estimates. Thus, future research is needed to
evaluate whether and to what extent meditation—health effects
are reduced after accounting potential inflation by low quality
studies.

Finally, the present research identified types of meditation
that have so far received less attention. Specifically, there are
relatively few meta-analyses on the health effects of focused
attention or yoga, in contrast to the much larger number in-
vestigating mindfulness meditation. The present research also
found that key details are sometimes missing from published
meta-analyses on meditation effects. Future meta-analyses
should be sure to report the nature of the included control
conditions, statistical model used to aggregate data, methodo-
logical quality of the included studies, heterogeneity tests,
publication bias tests, and other essential details.

In sum, the present research synthesized an enormous
body of data, originally collected by scholars from several
disciplines and specialty areas, to evaluate the effect of
meditation on health. Results suggest that meditation
yields robust, beneficial effects on health regardless of
the particular type of meditation or health outcome under
consideration. However, additional study is needed to as-
sess the degree to which publication bias and low quality
studies have inflated estimates of meditation effects.
Future study is also needed to evaluate how the effect of
meditation compares with other established treatments. By
synthesizing the current state of the literature, the present
investigation will inform future studies and meta-analyses
examining the effect of meditation on health. The benefits
of meditation for health remain tantalizing and should
occupy researchers for decades to come.
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