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MEDITATIVE THERAPIES FOR REDUCING ANXIETY:
A SYSTEMATIC REVIEW AND META-ANALYSIS OF
RANDOMIZED CONTROLLED TRIALS
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Background: Anxiety disorders are among the most common psychiatric dis-
orders and meditative therapies are frequently sought by patients with anxiety
as a complementary therapy. Although multiple reviews exist on the general
bealth benefits of meditation, no review has focused on the efficacy of medita-
tion for anxiety specifically. Methods: Major medical databases were searched
thoroughly with keywords related to various types of meditation and anxiety.
Over 1,000 abstracts were screened, and 200+ full articles were reviewed.
Only randomized controlled trials (RCTs) were included. The Boutron (Boutron
et al., 2005: § Clin Epidemiol 58:1233-1240) checklist to evaluate a report of a
nonpbarmaceutical trial (CLEAR-NPT) was used to assess study quality; 90% of
the authors were contacted for additional information. Review Manager 5 was
used for meta-analysis. Results: A total of 36 RCTs were included in the meta-
analysis (2,466 observations). Most RCTs were conducted among patients with
anxiety as a secondary concern. The study quality ranged from 0.3 to 1.0 on the
0.0-1.0 scale (mean = 0.72). Standardized mean difference (SMD) was —0.52 in
comparison with waiting-list control (p < .001; 25 RCTy), -0.59 in comparison
with attention control (p < .001; seven RCTs), and —0.27 in comparison with
alternative treatments (p < .01; 10 RCTs). Twenty-five studies reported statisti-
cally superior outcomes in the meditation group compared to control. No adverse
effects were reported. Conclusions: This review demonstrates some efficacy of
meditative therapies in reducing anxiety symptoms, which bas important clinical
implications for applying meditative techniques in treating anxiety. However,
most studies measured only improvement in anxiety symptoms, but not anxiety
disorders as clinically diagnosed. Depression and Anxiety 29:545-562, 2012.
© 2012 Wiley Periodicals, Inc.

Key words: meditation; meditative therapies; anxiety; systematic review; meta-
analysis

ICenter for Integrative Medicine, University of Maryland
School of Medicine, Baltimore, Maryland

2Center for Addictions, Personality & Emotion Research, De-
partment of Psychology, University of Maryland College Park,
College Park, Maryland

*Correspondence to: Kevin W. Chen, Center for Integrative
Medicine, University of Maryland School of Medicine, 520 W. Lom-
bard St. East Hall, Baltimore, MD 21201. E-mail: kchen@compmed.
umm.edu

Received for publication 31 October 2011; Revised 13 April 2012;
Accepted 28 April 2012

DOI 10.1002/da.21964
Published online 14 June 2012 in Wiley Online Library (wileyon-
linelibrary.com).

© 2012 Wiley Periodicals, Inc.

BACKGROUND
DESCRIPTION OF THE CONDITION

n a given year, approximately 40 million American
adults meet criteria for an anxiety disorder.[!! Although
pharmacological approaches and more traditional forms
of psychotherapy have strong empirical support for re-
ducing anxiety, many patients are turning to meditation
as an alternative approach to reduce stress and anxi-
ety for a few key reasons. Meditation offers a therapeu-
tic and often spiritual approach that avoids side effects
of medications, the stigma of psychiatric treatments, as
well as barriers related to issues of cost and accessibi-

lity.[>-6)
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MEDITATION: A DEFINITION AND AN
OVERVIEW OF ITS BENEFITS

Meditation can be defined to include any of a family of
practices in which the practitioner trains an individual to
consciously calm his/her mind in order to realize some
benefit or achieve inner peace or harmony. Despite lack
of consensus in the scientific literature on a definition
of meditation, most researchers agree that meditation
implies a form of mental training that requires either
stilling or emptying the mind, and its goal is to achieve a
state of “detached observation” or “restful alertness.”!’]
The foundation of meditation practice is rooted in the
principles of “self-observation of immediate psychic ac-
tivity, training one’s level of awareness, and cultivat-
ing an attitude of acceptance of process rather than
content.”(®]

From the perspective of traditional Chinese medicine
(TCM), all forms of meditation that are essentially mind-
body integrative exercises are categorized as “gigong”.
Qigong is defined as “the skill of mind-body exercises
that integrate body, breath, and mind adjustments into
one,”®) which addresses both psychological and phys-
iological aspects of health. Although qigong has both
dynamic (movement) and static forms, the meditative
state—body, breath, and mind into one—is common
among all of them. Given a lack of consensus in West-
ern psychology about the definition of meditation and
exactly what techniques it includes, in this review we use
the established definition of meditative therapies in Chi-
nese medicine. Specifically, we include all mind-body
exercises, both dynamic (moving) form and static (still)
form, which aim to integrate breath-body—mind adjust-
ments into one. As a result, this includes all meditations,
yoga, mindfulness training, Transcendental Meditation
(TM), gigong, tai chi (or Thaiji), and even guided imagery,
as guided imagery is an ancient technique in meditation
practice.

Numerous reviews have been conducted evaluating
the physical and psychological effects of meditation prac-
tice on health [e.g.®?12]. The majority of these reviews
illustrated a positive trend and/or health benefits, al-
though their results were often inconclusive due to re-
search design and sample limitations. More recently,
Ospina et al.[®/ conducted a large and thorough sys-
tematic review on meditation practices for health
(from 813 predominantly peer-reviewed studies). They
identified five broad categories of meditation prac-
tice (mantra meditation, mindfulness meditation [MM],
yoga, qigong, and tai chi) and reviewed the clinical
evidence for these practices for three important and
common health-related conditions: hypertension, other
cardiovascular diseases, and substance abuse. Their
meta-analyses of 55 studies indicated that meditation
practices suggested some clinical changes and possibly
positive outcomes in healthy participants, but no conclu-
sions were drawn from these studies on the clear clinical
benefits of meditation.

Depression and Anxiety

Despite the noted beneficial trend of meditation prac-
tices according to the Ospina’s review, ®! the effect of
meditation on anxiety was only relevant to those with a
cardiovascular condition. Additionally, the other reviews
focused on examining the effects of meditation on stress
and related symptoms!!*!*] suggested a positive stress
management function of meditation practice. However,
these studies have not examined effects on clinically rele-
vant anxiety symptoims per se, or anxiety disorders more
specifically. Examining the effect of meditative thera-
pies on anxiety outcomes has important clinical impli-
cations, particularly in considering how we can improve
anxiety outcomes using an approach that may improve
access and tolerability of treatment in a range of clinical
settings.

CONCEPTUAL FRAMEWORK OF MEDITATION
EFFECTS ON ANXIETY

In conceptualizing meditation’s impact on anxiety, it
is important to consider this relationship in light of exist-
ing biological, behavioral, and cognitive frameworks of
anxiety. For instance, prominent biological theories such
as the false suffocation alarm!!*) and hyperventilation!!®)
theories focus on the role of respiratory abnormalities
in anxiety. From a learning perspective, anxiety and fear
are a product of classical conditioning where a previously
novel and innocuous stimulus has come to elicit an aver-
sive, conditioned response due to the previous pairing
of that stimulus with an anxiety/fear-relevant uncondi-
tioned stimulus. Finally, from a cognitive perspective,
people with anxiety disorders may be prone to overesti-
mate danger and its potential consequences (e.g.[!7]).

Considering the combined impact of biological, be-
havioral, and cognitive vulnerabilities to anxiety, there
are several clear ways in which the role of meditation
in the management of anxiety is quite clear. Addressing
biological vulnerability, meditation and related breath
training can reverse abnormalities and alter the anx-
iogenic effects of biological challenges.['®!"] Indeed,
a rich literature on abdominal breathing, commonly
used in meditation, has been used as a tool for cop-
ing directly with panic attacks.’%?!l Moreover, at a
neurobiological level, meditation has consistently been
shown to reduce cortisol and catecholamine level (such
as epinephrine and norepinephrine) that may other-
wise trigger biologically based anxiety responses.[?>~>%]
In line with Wolpe’s work on reciprocal inhibition (i.e.
inhibiting anxiety by conditioning a feeling or response
that is not compatible with the feeling of anxiety in its
placel?’l), meditation may address behavioral vulnera-
bility when conducted in the context of the conditioned
stimulus. In this way, meditation is then serving to cre-
ate a newly conditioned response, thereby resulting in
the “extinction” of the anxious/fear-related conditioned
response. Finally, meditation may address cognitive vul-
nerability by using meditative skills to help the practi-
tioner remain “detached” yet not avoidant to address the
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cognitive misattributions accompanying anxiety as a sub-
stitute for avoidance. In other words, meditation can
serve as a training to control the mind as a means to re-
duce anxiety as well as to develop a helpful coping mech-
anism to facilitate a calm and nondestructive response
to stress and strain. Interestingly, these three compo-
nents of a conceptual framework of anxiety—biological,
behavioral, and cognitive—correspond to the three ad-
justments or regulations used in defining the medita-
tive therapies—the adjustments of breathing, body, and
mind.

LIMITATIONS OF PREVIOUS REVIEWS

Despite the absence of a systematic review focusing on
anxiety, there are numerous reports suggesting the 6p
tential benefits of meditation in reducing anxiety.2¢-8]
Studies have examined the effects of meditative ther-
apies on both stress and anxiety, primarily MM!?%-32]
and yoga,3*%] which largely have demonstrated posi-
tive outcomes on anxiety. However, to date, efforts to
synthesize evidence pertaining to the efficacy of medi-
tative therapies on anxiety have been very limited. This
next step in synthesizing the literature is necessary to in-
form our clinical understanding of which aspects of med-
itative therapies are most efficacious for anxiety specifi-
cally.

Existing efforts to examine the efficacy of meditation
for anxiety specifically have been scarce and limited in
a few distinct ways. A Cochrane review on “meditation
therapy for anxiety disorders”('%) identified only two el-
igible randomized controlled trials (RCTs), primarily
because many studies have not focused on meditation
for treating clinically relevant anxiety symptoms and/or
disorders specifically. Indeed, an inspection of the lit-
erature reveals that most studies on meditative thera-
pies, especially the high-quality RCTs, include anxiety
as a symptom or one of the multiple outcomes, but not
as a primary outcome, which may explain their omis-
sion from existing systematic reviews. Further, the small
number of studies included in previous reviews (e.g. of
Krisanaprakornkit!'”)) did not permit any conclusions to
be drawn, suggesting a systematic review with more in-
clusive meditation and anxiety symptoms is needed on
this topic.

In addition, most reviews to date focus on one type
of medltatlon only, such as yoga,3¢) MM, 2637381 " or
tai chi.’l These reviews typically included only a small
number of qualified studies, often with low quality ac-
cording to traditional review criteria, which also do not
permit conclusions to be drawn. Finally, the majority of
existing reviews have applied evaluation criteria based on
pharmaceutical RCT's that tended to underestimate the
actual quality of these studies, since some of these tra-
ditional criteria for quality assessment may not apply to
the study of meditative therapies (e.g. blindness, typically
used in pharmaceutical trials, may not be applicable to
meditation trials, in which blindness of the participants
or provider cannot be assured).

IMPORTANCE OF THE CURRENT REVIEW

Conducting a more thorough systematic review of
the meditative therapies for reducing anxiety symptoms
is an important next step, given that many meditative
approaches overlap in terms of their effects, and many
similar mind-body practices that we term “meditative
therapies” may also have an effect on anxiety, but their
efficacy has not yet been fully reviewed. The current re-
view aimed to investigate all therapies under the rubric of
“meditative,” which will all be called qigong or medita-
tive therapy in China (such as yoga, MM, TM, qigong, tai
chi or Taiji,and guided imagery)! to examine their effects
on anxiety using more appropriate criteria for quality
assessment. The objective of this review was to system-
atically investigate the evidence on the overall efficacy,
effect size, and safety of all meditative therapies for re-
ducing anxiety symptoms across various types of partici-
pants and health conditions in RCT's to guide clinicians
and future research in this area.

METHODS
LITERATURE RESEARCH

A thorough literature search was independently carried out by
the reviewers through December 2010 using the following databases:
Pubmed, PsychINFO, Embase, Cochrane Central Register of Con-
trolled Trials, and Qigong database (by Qigong Institute;[*]). The
keywords used in the search included a combination of diagnostic or
anxiety measures (such as anxiety, anxious, phobic, panic, obsessive-
compulsive disorder (OCD), social phobia, post-traumatic stress
disorder (PTSD), stress disorder, neurosis or neurotic) and a
meditation-related intervention (such as meditation, mindfulness,
mindfulness-based stress reduction (MBSR), meditative, Vipassana,
Zen, yoga, yogic, pranayama, Kriya, Qigong, chi kung, Tai Chi, Taiji,
Kundalini, Reiki, Prana, TM, and guided imagery). Previously pub-
lished reviews of meditation for stress and other health issues were
also carefully screened to pick up missed clinical studies with anxiety
as secondary outcomes.

STUDY ELIGIBILITY

Two reviewers screened the abstracts of all publications obtained by
the search strategies. Studies meeting the following inclusion criteria
were selected for further review: (1) prospective RCT's with meditative
technique used as intervention; (2) anxiety or related diagnosis was
one of the outcomes with a psychometric measure; (3) total number
of randomized subjects greater than 20 (N > 20) with a control group
either inactive (waiting list) or active (attention or alternative active
treatment); (4) anxiety level data presented both at baseline and after
intervention or training.

Exclusion criteria included the following: (1) qualitative report; (2)
literature review; (3) case reports or trials with fewer than 20 subjects;

IThere is no single universally agreed upon categorization or defi-
nition of meditative therapies. We have decided to use the academic
definition of meditative therapy in Chinese college textbook to pro-
vide a more general focus on integrating breathing, mind, and body
adjustments into one, which allows us to consider a broad range of
meditation literature from which to draw a more comprehensive pic-
ture in the field. Moreover, the approach including various meditations
is consistent with the existing review in this (see Ospina et al.[o]),
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(4) combined measure of anxiety and stress, or anxiety and depression
(i.e. no psychometric measure for anxiety by itself); (5) children or
adolescent population.

DATA CODING

Of those papers that qualified for the review after the initial screen-
ing, the full articles were obtained and assessed for their relevance
based on the preplanned criteria for inclusion. Data were indepen-
dently extracted by two reviewers using predesigned data collection
form. Any disagreements were discussed with a third reviewer for final
data coding.

Study quality was assessed using the modified Boutron et al.
checklist!*!! to evaluate a report of a nonpharmaceutical trial (CLEAR-
NPT), which includes a checklist of 10 specific quality assessment crite-
ria. This was developed using the Delphi technique with experienced
researchers assessing report quality of NPT. We chose this check-
list instead of the traditional Jadad Scalel**! because it offers more
comprehensive quality details than Jadad (10 assessment criteria in-
stead of 5) and offers an alternative when blinding is not possible for
participants or clinicians in the trial. We added one criterion to the
CLEAR-NPT—"were the treatment and control groups comparable
atentry?” (see Table Al for a complete list). Because some criteria may
not apply to the specific study (e.g. when no providers were present
for some meditation study with waiting-list control), all studies could
not be evaluated equally on the 11-point scale. Therefore, we applied
a quality index (range 0.0-1.0) dividing number of met criteria by total
number of applied criteria. In the context of this metric, a score less
than 0.6 was considered low quality, a score between 0.6 and 0.8 was
considered acceptable, and a score greater than 0.80 was considered
good quality.

Most studies did not provide the full information needed for the
quality assessment (e.g. detailed randomization procedure, allocation
concealment, care providers’ experience for each arm, or necessary
quantitative data like means and standard deviations [SDs]). As a result,
we attempted to contact the authors to obtain additional information
when necessary to provide a more objective assessment of study qual-
ity. After three unsuccessful contact attempts, or if the author could
no longer access the pertinent data, we considered this information
“unclear” and ranked it as “no” for the quality assessments of these
studies.

DATA ANALYSIS

Quantitative data that could be aggregated were entered into the
Cochrane Collaborative Review Manager Software (RevMan v. 5.1)143]
and analyzed by RevMan analysis, one of the most popular and mostau-
thoritative literature review softwares. Since the entire outcome mea-
sures in the reviewed studies were continuous scales, the standard-
ized mean differences (SMD) and their 95% confidence intervals were
calculated using a random effect model built in RevMan 5.1. SMD
expressed the size of the intervention effect in each study relative to
the variability observed in that study. Outcomes were analyzed on
the changes from baseline to the endpoint of the treatment, including
only the subjects with both a baseline and a final (postintervention)
assessment. The outcomes at the later follow-up were not used for
meta-analysis unless they reported a larger effect than the endpoint of
treatment. When multiple anxiety outcomes were present in the same
study, such as state and trait anxiety scales, we chose the change of
SMD in the trait anxiety scale (more stable) rather than state anxiety
(less stable) to be included in the meta-analysis. When SD of the mean
difference was not available from the paper or from the authors, the
baseline SD (usually larger than that of after-intervention) was used to
avoid an overestimation of the SMD.

Depression and Anxiety
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Figure 1. PRISMA flow-chat of meditation for anxiety review.

Given the fact that the SMID was highly correlated with the type of
control in the study design, we decided to conduct the meta-analysis
separately by three types of control conditions (i.e. waiting list or treat-
ment as usual [TAU], attention/education control, and alternative ac-
tive therapy) so that we could provide greater details regarding the
accumulated findings and level of evidence in different control con-
ditions. We evaluated heterogeneity using the I? statistic,[**] which
indicates the proportion of variability across trials not explained by
chance alone. Roughly, I? values of 50% or greater represent substan-
tial heterogeneity, whereas I? values of 40% or less is considered no
problem in heterogeneity.I¥}] We also checked for heterogeneity by
visual examination of forest plots. When substantial heterogeneity was
observed, we attempted to determine potential reasons for it by re-
moving the study with largest effect on overall SMD to examine the
magnitude of the effect from that study. When possible, a sensitivity
analysis was performed separately for higher quality studies. Studies
in which means and SDs were not reported and could not be obtained
from the authors were not entered into the meta-analysis and were
reviewed only narratively.

RESULTS

SEARCH RESULTS

The original search identified more than 1,000 ab-
stracts from various databases. After careful screening of
these abstracts, 201 full-text articles were obtained for
further assessment for eligibility. Of these articles, 155
were excluded for reasons described in Fig. 1.

After inclusion and exclusion criteria were applied to
the remaining 46 studies with additional information
from the authors as available, six trials were excluded—
two studies were based on inappropriate randomization
procedures!*#1; one study had an incompatible anxiety
measure(*; two studies were not true RCTs,[?1471 and
one study was a comparison between gigong and qigong
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plus the rehabilitation.[*8] A summary flow chart with all
numbers of included and excluded studies is presented
in Fig. 1.

CHARACTERISTICS OF INCLUDED STUDIES

Table 1 presents the summary characteristics of the
included studies on various meditative therapies used to
treat anxiety symptoms. Among the 40 reviewed RCTss,
14 studies applied MM or MBSR, 10 used yoga, three
taiji, four gigong, three TM, and six used guided im-
agery. Sixteen of the studies (mostly MM) were con-
ducted in the United States, six in India, three in other
Asian countries, seven in European countries (Sweden,
UK, and Spain), two in Brazil, one in Israel, two in
Canada, and two in Australia. A majority of the stud-
ies (29) were conducted among patients who had health
problems other than anxiety disorders but included anx-
iety symptoms as one of the outcome measures. Eight
studies were conducted among healthy subjects, and
four studies were conducted among patients with anxi-
ety disorders or had anxiety as the primary outcome. The
most frequently used anxiety measures were the Spiel-
berg State-Trait Anxiety Inventory (STAI),!* Wthh
was used in 20 studies, and the Hospital Anxiety and
Depression Scale (HADS) (597 which was used in seven
studies.

The sample sizes ranged from 20 to 298 (effective cases
in data analysis ranged from 18 to 207). Thirty-six studies
had sufficient data to be included in the meta-analysis for
quantitative comparison. The pooled sample was com-
posed of 2,466 effective unique subjects in the meta-
analysis, where 1,151 were in the meditation groups,
whereas 1,315 were in control/comparison groups (six
studies included more than one control group). RCT's
with meditative therapies were then be divided into three
categories in terms of the type of control conditions used
for comparison: waiting-list or TAU control, attention
control (education or nondirective therapies), and alter-
native active treatment (such as music therapy, pharma-
cotherapy, or other exercises).

The general quaht%/ of these RCT's were acceptable as
per CLEAR- NPT sixteen (40%) studies had a qual-
ity score of 0.8 or better, indicating a good quality in re-
search design; 17 studies (42.5%) fell into the category of
moderate or acceptable quality (0.6-0.8), and only seven
studies (17.5%) had a quality score lower than 0.6.

MAIN OUTCOME MEASURES

Meta-analyses with SMD for various meditative ther-
apies were conducted by three types of control used for
comparison. Most of the RCT's (28 in total) investigated
the efficacy of meditative therapies for reducing anxi-
ety symptoms by comparing the meditation plus TAU
with the TAU only (for clinical samples of Iz)atients, or
waiting-list control for healthy subjects).!!3:28:51=76] A]]
studies in this category reported greater reduction of
anxiety symptoms in the meditative group than that in
the waiting list or TAU group, although not all were

statistically significant (see Fig. 2). Eighteen of the 25
studies in meta-analysis (72%) reported statistically sig-
nificant differences in reducing anxiety between medi-
tation group and the control; 12 studies (48%) showed
significant differences in SMD in comparison with the
TAU or waiting-list control (which may be related to
the fact that we used the baseline SD in calculation of
SMD when SD of change was not available). Pooling
the results, we found a statistically significant SMD of
-0.52 (p < .001; 95% CI: -0.62, —0.41) based on 1,608
unique observations (788 in meditative groups and 820
in control group).

Eight RCTs evaluated the efficacy of meditative ther-
apies for anxiety in comparison with similar or compa-
rable attention.?®77-83) Two of the studies reported a
plying supportive counseling in the control group,®" 2)
but did not give any details on how the counseling was
delivered, so we treated them as attention control. All
studies in this category reported significantly greater re-
duction of anxiety in the meditative group than that in
control, and four of them (57 %) showed statistically sig-
nificant SMID in comparison with the attention control.
Overall, we observed a statistically significant SMD of
-0.59 (p < .001; 95% CI: -0.79, —0.39) based on 466
unique subjects (245 in meditation, and 221 in attention
control) (see Fig. 3).

Ten RCTs compared the meditative therapies with
other active therapies for a health issue or anxiety in
their research design (six had more than one control

Th th tive th luded physical
group). [54623660 er active therapies include 4]]3 ysica

exercises, pharmaceutical therapy,'®>** music
therapy, [72) progresswe muscle relaxation, s 1 a reha-

bilitation H;rogram I'or a corporate stress management
program.® Three studies (30%) reported significantly

greater reduction of anxiety in the meditative group than
that in control. Although most of these studies did not
show statistically significant differences between medi-
tative therapy and the active therapy, meditative therapy
seemed to do just as well as, or better than, other active
therapies in comparison. Overall, we found a statisti-
cally significant SMD of -0.27 (p = .003; 95% CI: -0.46,
—0.09) based on 581 unique observations (307 in medita-
tive group and 274 in active therapy group) (see Fig. 4).
If we removed the study with the largest effect!*”) from
the analysis (treated it as an outlier), the SMD would be
reduced to -0.19 (p = .03; 95% CI: -0.36, -0.02), which
was much less robust but still significant.

By examining the I’ in heterogeneity analysis, we
found that heterogeneity in the reviewed studies with the
waiting-list control, attention control, and active therapy
control were all at an acceptable level (since I? is equal
to 8, 10, or 15% accordingly, under the 30% guideline
for p0551ble Froblem in heterogeneity as per Cochrane

)-

handbook!®”

SUBGROUP ANALYSIS

We conducted subgroup analyses to explore the possi-
ble differences in SMD among studies with waiting-list

Depression and Anxiety
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Std. Mean Difference

Review: Meditative Therapies for Reducing Anxiety

Std. Mean

Difference

Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% CI
Branstrom et al. 2010 3.9% -0.32[-0.84, 0.19] —
Carson et al. 2010 3.5% -0.31[-0.85, 0.24] —
Foley et al. 2010 7.0% -0.48 [-0.85, -0.11] -
Frye et al. 2007 3.4% -0.46 [-1.02, 0.10] I
Gonzales et al. 2010 3.0% -0.40 [-0.99, 0.20] - |
Kozasa et al. 2008 1.2% -1.22 [-2.18, -0.27] | —
Lengacher et al. 2009 5.1% -0.60 [-1.05, -0.16] -
Leon-Pizarro et al. 2007 4.2% -0.57 [-1.06, -0.08] I —

Li et al. 2002 3.8% -0.67 [-1.20, -0.15]

Malathi & Damodaran, 1999 2.9% -1.15[-1.75, -0.55] e
Manzanque et al. 2009 2.1% -0.73 [-1.44, -0.02]

McMillan et al. 2002 4.9% -0.40 [-0.85, 0.06] T
Moffatt et al. 2010 4.6% -0.21[-0.68, 0.27] I
Nidich et al. 2009 11.4% -0.41[-0.69, -0.13] _—
Nunes et al. 2007 2.3% -0.39 [-1.08, 0.30] L
Oken et al. 2004 2.8% -0.34 [-0.95, 0.27] —
Schmidt et al 2010 6.9% -0.42 [-0.80, -0.05] I
Shapiro et al. 1998 4.7% -0.55[-1.01, -0.08] -
Speca et al. 2000 5.3% -0.80 [-1.24, -0.37] -

Stein et al. 2010 2.6% -0.41[-1.05, 0.22] -1
Stenlund et al. 2009 4.5% -0.23 [-0.70, 0.25] I
Tacon et al. 2002 1.2% -0.75[-1.71, 0.22] —
Taneja et al. 2004 1.5% -0.06 [-0.92, 0.80] —
Tsai et al. 2003 4.2% -1.31[-1.80, -0.81] e —

Williams et al. 2007 3.2% -0.39 [-0.96, 0.19] -
Total (95% CI) 100.0% -0.52 [-0.62, -0.41] ¢

555

Heterogeneity: Tau? = 0.01; Chi? = 26.09, df =24 (P =0.35); ?=8% |

Test for overall effect: Z = 9.55 (P < 0.00001)

1 2
Favours control

2 -1
Favours meditation

o

Figure 2. Forest plot of comparison: Meditation versus waiting-list control standardized mean differences.

or attention control, given the large number of RCTs
that were included in the review. There were no sig-
nificant differences between the waiting-list control and
attention control in the majority of the pooled outcomes
(see Table 2 for the results of these exploratory subgroup
comparisons in SMD of meditative therapies for reduced
anxiety).

Overall, there were no statistically significant differ-
ences in the pooled results of SMD among the major-
ity of subgroup comparisons with two exceptions: study
quality and region of the study being conducted. There-
fore, we cannot draw conclusions solely based on these
comparisons. The subgroup comparisons suggest that
moving meditation such as qigong, tai chi, or yoga prac-
tice seemed to produce the larger effect in terms of

pooled SMD (-0.68 to —0.63) of reduced anxiety than
those by the static meditation such as guided imagery
(-0.39) or mindfulness (-0.51). The longer meditation
duration did not add any additional effect. No difference
was found in terms of density of meditation, or type of
study subjects, or homework assignment; however, we
did see a trend in which studies with group delivery re-
ported higher SMD (-0.58) than those with individual
delivery (-0.44). Again, most of the subgroup differences
were not statistically significant. We also noticed that all
studies with healthy subjects (six in total) reported sig-
nificant differences in reduced anxiety between the med-
itation group and control group.

Two significant subgroup differences were found in
the region where the study was conducted and in the

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% CI

Banjeree et al. 2007 11.4% -1.10 [-1.66, -0.53]

Gross et al. 2010 24.2% -0.32 [-0.69, 0.05] T

John et al. 2007 14.2% -0.71[-1.21, -0.21] -

Kondwani et al. 2005 7.9% -0.52 [-1.21, 0.17] e

Ljotsson et al. 2010 17.0% -0.78 [-1.23, -0.33] I

Rao et al. 2009 9.0% -0.36 [-1.01, 0.28] -

Vadiraja et al. 2009 16.4% -0.49 [-0.95, -0.03] - = |

Total (95% CI) 100.0% -0.59 [-0.79, -0.39] ‘

Heterogeneity: Tau? = 0.01; Chi2 = 6.68, df = 6 (P = 0.35); 12 = 10% =_2 1 0 1 2=

Test for overall effect: Z=5.80 (P < 0.00001)

Favours experimental Favours control

Figure 3. Forest plot of comparison: Meditation versus attention control standardized mean differences.
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Study or Subgroup

Chen et al.

Std. Mean Difference
Weight IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

Frye et al. 2007
Gross et al. 2011
Li et al. 2002

McMillan et al. 2002

Oken et al. 2004

Schmidt et al 2010

Sheppard 1997

Smith et al. 2007
Stein et al. 2010
Wang et al 2010

Total (95% Cl)

Heterogeneity: Tau? = 0.01; Chi*=10.62, df = 9 (P = 0.30); I = 15%

9.5% -0.06 [-0.61, 0.49]
4.9% -0.18 [-0.98, 0.62]
9.6%  -1.06[-1.60, -0.51]
12.7% -0.20 [-0.66, 0.27]
7.0% -0.03 [-0.69, 0.63]
17.5% -0.23 [-0.61, 0.14]
6.1% -0.54 [-1.25, 0.17]
18.9% -0.18 [-0.54, 0.18]
7.2% -0.01 [-0.66, 0.63]
6.6% -0.33[-1.01, 0.35]

100.0% -0.27 [-0.46, -0.09]

Test for overall effect: Z=2.93 (P = 0.003)

—_—
—_—
—_—
—_—
R

A 4

1 0 1

Favours meditation Favours alter therapy

2

Figure 4. Forest plot of comparison: Meditation versus Alternative active therapy group standardized mean differences.

study quality. Those studies conducted in the eastern
countries (India, China, and Japan) had a significantly
larger effect than those conducted in the western coun-
tries (-0.77 versus —0.46; p =.04), where meditation may
be considered of less mainstream. As to the differences in

study quality, the lower quality studies tended to report
a larger effect than the high-quality studies. Those stud-
ies with a CLEAR-NPT score less than 0.6 reported a
mean SMD twice as much as those studies with a quality
score greater than 0.8 (-0.83 versus —0.40; p = .02).

TABLE 2. Exploratory comparisons of subgroup differences in SMD of reduced anxiety among studies with waiting-list

control or attention control

Subgroups No. of studies No. of subjects SMD (95% CI) p values (grp differences)
Total 32 2,074 —0.53 (—0.62, —0.44)
By type of meditation®
Mindfulness meditation 11 869 —0.51 (—0.64, —0.37) 48
Yoga 9 424 —0.63 (—0.88, —0.38
Qigong or tai chi 5 288 —0.68 (—1.07, —0.29)
Guided imagery 5 252 —0.39 (—0.64, —0.14)
By duration of study
4 weeks or shorter 9 453 —0.57 (=0.77, —0.36) .81
6-10 weeks 12 771 —0.56 (—0.71, —0.42)
12 weeks or longer 11 850 —0.50 (—0.66, —0.33)
By density of meditation training®
Weekly or less 20 1,379 —0.51(=0.62, —0.40) 46
2+ a week to daily 10 612 —0.60 (—0.81, —0.39)
By training/therapy delivery method
Group or group plus Individual 23 1,402 —0.58 (-0.70, —0.46) 17
Individual 9 672 —0.44 (-0.60, —0.29)
By homework assignment®
With homework 26 1,735 —0.52 (-0.61, —0.42) .83
Without homework 5 279 —0.56 (—0.98, —0.15)
By Region of studies
From Western countries 24 1,631 —0.46 (—0.56, —0.27) .04
From Eastern countries 8 443 —0.77 (—1.04, —0.50)
By quality of the study
CLEAR-NPT > 0.8 12 981 —0.40 (—0.53,—-0.27) .02
CLEAR-NPT: 0.6—0.8 14 858 —0.61 (—0.75, —0.46)
CLEAR-NPT < 0.6 6 235 —0.83 (=0.15, —0.50)
By Type of Subjects
Patients with other health issues 22 1,410 —0.53 (—0.65, —0.41) 91
Healthy subjects (not patient) 489 —0.54 (-0.73, —0.35)
Patients with anxiety issue 3 127 —0.61 (—0.97, —0.25)

*Two studies of TM were not included in subgroup analysis.

bTwo studies ran only one session of meditative training and were not included.
€One residential study was not included.

4One study with mixed subjects was not included.
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A close examination of these studies for possible ad-
verse effects found no reported side effects and most did
notreport the procedure for addressing adverse effects or
mention safety examination. Among the studies that ex-
amined safety issues in the paper,’3”¢7-8] none reported
any adverse effect from meditative therapies.

CONCLUSIONS

SUMMARY OF MAIN RESULTS

The current review and meta-analysis of a number
of small-to-medium scale quality RCTs showed some
consistent and robust evidence that meditative therapies
may be an effective treatment for patients with anxiety
symptoms. The pooled effects of meditative therapies for
anxiety were clinically relevant when compared with the
waiting-list (or TAU) and the attention controls, but not
as robust when compared with other active or alterna-
tive therapies. In other words, evidence from this review
indicates that meditative therapies are more effective
than waiting-list control or attention control, and may
be considered as effective as other alternative therapies
used in these studies (such as music therapy, exercises,
or relaxation practice) for reducing anxiety symptoms.

Differing from the findings in previous reviews of
meditation, we found that quality of the reviewed RCT's
was improved, mostly acceptable, and some of them
(40%) were of good quality. This different finding in
study quality may be related to several factors. The first
factor is the quality criteria used to assess the studies.
Specifically, most previous reviews used a standard Jadad
scale,!*?! which emphasizes significance of blindness. Be-
cause blindness is hard to implement in a meditation
study, we believe this is an overly strict criteria and there-
fore we used a more practical quality checklist (11 crite-
ria instead of 5) that was designed for nonpharmaceutical
trials. The second factor is the procedure of review. We
tried to contact most authors for clarifications in detailed
research design, treatment outcomes, and other qual-
ity issues while most previous reviews, including Ospina
et al.[®l] did not appear to apply this critical procedure.
"The third factor is the overall quality of meditation stud-
ies have increased continuously in the past 10 years. Our
analysis of study quality over time indicates that stud-
ies published prior to 2000 had a relatively lower qual-
ity score (CLEAR = 0.66), studies published in 2000—
2005 had slightly higher quality score (CLEAR = 0.69),
whereas studies published after 2006 had a mean quality
score of 0.75. Obviously, our new review included more
recently published high-quality studies, which likely in-
dicate better data quality but also better control condi-
tions and checks to limit specious findings.

Our analysis revealed that quality of the RCT di-
rectly affects the magnitude of the observed effect size.
Although somewhat speculative, this implies that the re-
sults of low-quality studies may reflect a greater exper-
imenter effect or other research biases. This is partic-
ularly problematic, because study quality is extremely

important when evaluating the efficacy of a specific
therapy. We also found that the studies conducted
in Eastern countries (India, China, and Japan) had a
significantly larger effect than those conducted in the
Western countries (-0.77 versus —0.46; p = .04). This
finding may reflect a few factors, including the follow-
ing: (1) differing degrees of acceptance of meditation
as part of mainstream interventions (Eastern countries
have higher acceptance than Western countries); (2) the
quality of study design (researchers in Western countries
may apply higher standard or quality control procedures
than those in Eastern countries, or there may be more
room for experimenter bias in the Eastern studies where
experimenters may believe more strongly in the benefits
of these approaches); and (3) differing degrees of expe-
rience with meditation (researchers in Eastern countries
may be more experienced with meditation).

LIMITATIONS AND CHALLENGES

Although the findings of this review suggest some
promising clinical benefits of meditative therapies for
anxiety, we also must acknowledge some limitations that
reduce our ability to draw conclusions from these re-
sults. First and foremost, the diversity of meditation
modalities and study designs make it difficult to draw
a general conclusion based on the evidence, particularly
because the effects of meditative therapies on anxiety dif-
fer depending on whether the meditation is compared
with a waiting list (or TAU), additional attention con-
trol, or alternative active therapies, and depending on
the quality of studies. The clinically relevant effects of
meditative therapies for anxiety when compared with a
waiting-list or usual care control, or with the attention
control, may be partially attributable to possible placebo
effects of meditative settings (for example, relaxing mu-
sic in most meditation settings, or belief that meditation
works before signing up for the study). It is a method-
ological challenge to design a compatible control when
the intervention or treatment involves the patient’s ac-
tive participation, making it impossible to blind the par-
ticipants to which group they were assigned to, and to
have a meaningful control group that will take the same
amount of time and effort in treatment without substan-
tial benefits to the studied health condition. The tradi-
tional double-blind placebo-controlled design used for
pharmaceutical clinical trials is not applicable to this kind
of therapy,®® as in RCTs evaluating psychotherapy.(®”]
However, different from research design in psychother-
apy, meditation studies involved more elements of ac-
tive participation and daily practice from the study sub-
jects, and thus it may be even more difficult to apply
the standardization procedure for quality control and
for therapy compliance. Therefore, results in this type
of RCT may be more influenced by potential placebo ef-
fects and suggest the need to identify more innovative re-
search designs and comparable control conditions to en-
able true evaluation of effectiveness in reducing anxiety
outcomes.
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Figure 5. Funnel plot of studies comparing meditation group
with waiting-list control.

Participants’ preferences and expectations may also
partially explain the findings. For example, we found
more patients discontinued study participation in both
waiting-list and attention control groups than those in
active meditation groups in many of the reviewed studies
(although this difference was not statistically significant).
It also was evident that the pooled effect size or SMD in
comparison with attention control (-0.59) was actually
slightly higher than those in comparison with waiting-
list or TAU control (-0.52), suggesting that participants
did worse in an attention control compared to a usual
care or waiting-list control (two of seven studies using an
attention control group actually reported increased anx-
iety following the control condition). This may reflect
participants in an attention control group being more
aware of their assignment to a control. It is difficult to
ascertain how observed benefits are attributable to spe-
cific effects of meditation.

Another potential limitation of the studies reviewed
is the relatively small sample size in most studies, espe-
cially those studies using other active therapies as the
comparison conditions. Most reviewed studies included
fewer than 100 participants (average » = 80). Addition-
ally, there was a wide range of study duration, with med-
itation training ranging from 1 day to 1 year. Although
a funnel plot of all studies in waiting-list control indi-
cates a relatively symmetric pattern, suggesting no ob-
vious publication bias in the literature itself (see Fig. 5),
most studies with nonsignificant SMD were with smaller
samples (larger standard error in y-axis). This limitation
makes it hard to draw any firm conclusions regarding
effectiveness. Future larger scale studies are needed to
continue to assess the efficacy and effectiveness of med-
itative therapies.

Finally, several issues must be considered in terms of
the clinical implications of the observed effects. First, the
large majority of the reviewed studies measured the re-
ductions in nonclinical levels of anxiety symptoms, and
few studies have assessed the clinical efficacy of medita-
tive interventions for diagnosed anxiety disorders, which
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is what most clinicians are confronted with in clinical set-
tings. Therefore, conclusions about the impact of med-
itational approaches must be tempered as they relate to
clinically relevant manifestations of anxiety. Addition-
ally, existing literature has not reported on the effect of
meditation quality or compliance on the treatment out-
come, although it is assumed that quality of meditation
will affect the effect size or overall conclusion. Similar
to the need for monitoring drug-intake during phar-
maceutical trials, studies of meditative therapies should
take into account the quality of meditation and propor-
tion of participants who are able to comply with pro-
tocol to truly assess the therapy’s feasibility and effec-
tiveness. Among the reviewed studies, 20 of 40 studies
(50%) examined the quality or compliance of meditation
practice as part of research design; however, few actu-
ally compared the differences in outcomes between the
low-compliance group and the high-compliance group.
Future studies of meditation should more carefully ad-
dress this issue.

IMPLICATIONS AND FUTURE DIRECTIONS

This review indicates the potential effectiveness of
meditative therapies in reducing anxiety. However, a
few key considerations must guide future work. Med-
itative therapy is not a stand-alone therapy in the
traditional clinical setting, and may not be able to be ad-
equately studied using traditional double-blind placebo-
controlled trial methodology. Therefore, it may not be
appropriate to apply all traditional clinical criteria to as-
sess the safety and efficacy issues in meditative thera-
pies. Meditation is a whole package of mind-body exer-
cise with possibility of change in life style or attitude,
which includes both specific and nonspecific effects.
These reviewed studies suggest that people with anxiety
symptoms may find meaningful benefits through med-
itation or related exercise, although it cannot be deter-
mined whether these benefits may be mediated through
placebo, expectation, or self-suggestion.

Second, application of the modified quality assessment
tool in our review suggests that most studies of medi-
tative therapies for anxiety are actually of good or ac-
ceptable quality, and the results of these studies can be
taken into consideration in future work. As quality of the
studies may directly affect the reliability of the results,
it is relevant that many high-quality studies in this re-
view reported significant differences in reducing anxiety
between the meditation and control groups. Thisis a dis-
tinct difference between this review and what previous
reviews have concluded.

In conclusion, our systematic review and meta-
analysis suggests that meditative therapy may be an effec-
tive option for reducing anxiety symptoms. Our findings
suggest that meditation works significantly better than
TAU or attention control and works as well as other
active therapies used in these studies for reducing anx-
iety. However, to date, clinical efficacy of meditative
intervention for anxiety disorders has not been well
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documented. Although more large-scale studies with im-
proved quality are needed to develop more specific clin-
ical guidelines for its applications and firm conclusions
regarding its efficacy, the current review does suggest
meditation to be a potential intervention for anxiety.
Highlighting the effects of meditation on anxiety is im-
portantin thatit may provide a useful alternative to exist-
ing pharmacotherapy and psychotherapy approaches to
treatanxiety. Given the fact that meditative therapies are
so easy to carry out without any known adverse effect, and
the fact that no existing treatment is effective for all pa-
tients or for all anxiety disorders, clinicians may consider
recommending meditation for patients of anxiety and
promoting meditative therapies for anxiety and related
disorders.
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APPENDIX

TABLE Al. Meditation for anxiety review—quality
assessment

Criterion Yes No Unclear

1 Was the generation of allocation
sequences (group assignment
procedure) adequate?

2 Was the treatment allocation
concealed?
3 Were details of the intervention

administered to each group
stated or made available?

4 Were care providers experience or
skill in each arm (group)
appropriate?

5 Was participant adherence or
compliance assessed
quantitatively?

6 Were participants adequately
blinded?

B If NO, please go to 6.1.1 and
6.1.2.
M If YES, please go to 7

6.1.1  Were other treatments and care
(i.e. co-interventions) the same
in each randomized group?

TABLE Al. Continued

Criterion Yes No Unclear

6.1.2  Were withdrawals and
lost-to-follow-up the same in
each randomized group?

7 Were care providers for the
participants adequately blinded?

- If NO, please go to 7.1.1 and
7.1.2.
- If YES, please go to 8.

7.1.1  Were all other treatments and care
(co-interventions) the same in
each randomized group?

7.1.2 Were withdrawals and
lost-to-follow-up the same in
each randomized group?

8 Were outcome assessors
adequately blinded to assess the
primary outcomes?

8.1 If outcome assessors were not
adequately blinded, were specific
methods used to avoid
ascertainment bias (systematic
differences in outcome

assessment)?

9 Was the follow-up schedule the
same in each group? (parallel
design)

10 Were the treatment and control

group comparable at entry (any
significant differences at
baseline)?

11 Were the main outcomes analyzed
according to the
intention-to-treat principle?

Total  Total scores (number of Yes)

[Adapted from Boutron et al. (2005)#!]

Checklist to evaluate a report of a nonpharmacological trial
(CLEAR NPT)

Quality score = total number of yes/total number of applied criteria.
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