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ABSTRACT
Mindfulness-based interventions (MBIs), with postures, breath,
relaxation, and meditation, such as Mindfulness-based Stress
Reduction (MBSR) and yoga, are complex interventions increasingly
used for trauma-related psychiatric conditions. Prior reviews have
adopted a disorder-specific focus. However, trauma is a risk factor
for most psychiatric conditions. We adopted a transdiagnostic
approach to evaluate the efficacy of MBIs for the consequences of
trauma, agnostic to diagnosis. AMED, CINAHL, Central, Embase,
Pubmed/Medline, PsycINFO, and Scopus were searched to
30 September 2018 for controlled and uncontrolled trials of mind-
fulness, yoga, tai chi, and qi gong in people specifically selected for
trauma exposure. Of >12,000 results, 66 studies were included in
the systematic review and 24 controlled studies were meta-
analyzed. There was a significant, pooled effect of MBIs (g = 0.51,
95%CI 0.31 to 0.71, p < .001). Similar effects were observed for
mindfulness (g = 0.45, 0.26 to 0.64, p < .001), yoga (g = 0.46, 0.26 to
0.66, p < .001), and integrative exercise (g = 0.94, 0.37 to 1.51,
p = .001), with no difference between interventions. Outcome
measure or trauma type did not influence the effectiveness, but
interventions of 8 weeks or more were more effective than shorter
interventions (Q = 8.39, df = 2, p = .02). Mindfulness-based inter-
ventions, adjunctive to treatment-as-usual of medication and/or
psychotherapy, are effective in reducing trauma-related symptoms.
Yoga and mindfulness have comparable effectiveness. Many psy-
chiatric studies do not report trauma exposure, focusing on dis-
order-specific outcomes, but this review suggests a transdiagnostic
approach could be adopted in the treatment of trauma sequelae
with MBIs. More rigorous reporting of trauma exposure and MBI
treatment protocols is recommended to enhance future research.
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Introduction

Exposure to a traumatic event, such as actual or threatened death, serious injury,
abuse, neglect, or sexual violence, is a diagnostic criterion in the DSM-5 for
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trauma- and stressor-related disorders, such as post-traumatic stress (PTSD),
attachment, and adjustment disorders (APA, 2013). Global prevalence of PTSD
is 6%, with the highest risk in interpersonal violence, such as rape (19%),
physical abuse by a romantic partner (12%), and kidnapping (11%) (Kessler
et al., 2017; Stein et al., 2014). However, most individuals, directly or indirectly,
will be exposed to a traumatic event in their lifetime. In the WHO’s World
Mental Health Surveys, 70% of all respondents reported one of 29 specific
lifetime traumas with an average of three per person (Kessler et al., 2017). This
demonstrates weak specificity for outcomes following trauma exposure and no
evidence that those diagnosed with traumatic disorders experience more serious
trauma than any other psychiatric disorder, particularly in childhood. Therefore,
this review departs from the disorder-centric model and adopts a trauma expo-
sure-based, transdiagnostic approach.

Trauma exposure is a risk factor for all psychiatric, and many physiologi-
cal, disorders. It has been causally associated with anxiety, mood, impulse,
psychosis, substance, personality, and conduct disorders as well as lifetime
suicidality (Kessler et al., 2005; Pietrzak et al., 2011). It has been identified in
both somatoform and alexithymic disorders, as well as disordered eating, and
self-harm behaviors (Ludwig et al., 2018; Molendijk et al., 2017; Witt et al.,
2019). It has been linked to cardiovascular, gastric, endocrine, and inflam-
matory diseases, as well as cancer (Brudey et al., 2015; Porges, 2007).
Therefore, negative consequences of trauma have individualized, polysymp-
tomatic, and polysyndromal presentations contrary to the disorder model
and more suited to a transdiagnostic approach.

The relationship between trauma exposure, proximity, and outcomes is
also not linear (Manning-Jones et al., 2017). Witnesses, first-responders,
family, and friends may also experience grave effects (Taylor et al., 2018).
While the risk of negative outcomes increases along a spectrum from one-off
/simple to multiple/complex trauma, a history of trauma exposure is prob-
abilistic, not deterministic, of a psychiatric disorder (Cloitre et al., 2013).
Other mediating factors include age, context, social support, prior trauma,
and posttraumatic growth (Cloitre et al., 2009).

Evidence supports the long-term efficacy of psychotherapy as the “gold-
standard” treatment for trauma, establishing safety and stabilization before
cognitive processing (Herman, 1997; Kline et al., 2018). Those with exposure
to complex trauma are often resistant to cognitive-based interventions,
dropout is high, and adherence can be poor (D’Andrea & Pole, 2012; Niles
et al., 2018). Symptoms of trauma are also physiologically affective, putatively
by the dysregulation of the autonomic nervous system (ANS) and immune
system via the hypothalamic-pituitary-adrenal (HPA) axis (De Kloet et al.,
2006; Yehuda, 2006). Trauma affects sensory systems and interoception.
When processing of signals from the body to the anterior insula and anterior
cingulate cortices is disrupted by emotion or dysfunction, physical symptoms
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of hyper- and/or hypo-arousal may be produced out of context (A. D. Craig,
2003). As a result, complex MBIs, with physiological and psychological
targets, are often used adjunctive to psychotherapy (Davis & Hayes, 2011).

In contrast to Western pharmacological and cognitive therapeutic approaches,
other cultures treat trauma exposure with interventions such as mindfulness,
movement, rhythms, and action (Van der Kolk, 2014). MBIs are complex inter-
ventions consistent with the British Medical Research Council (MRC) definitions
(P. Craig et al., 2006). Mindfulness is derived from complex, eight-limb Buddhist
philosophy, and describes the training of present-moment attention or awareness,
cultivating compassion without judgment or criticism (Jon Kabat-Zinn, 2005).
Mindfulness-based interventions (MBIs) also use complex, eight-limbHindu, and
Daoist systems. For example, the eight limbs of yoga include: philosophy (two
limbs); physical postures/movement; breath training; relaxation; concentration;
meditation; and the integration or meditative absorption. Other reviews have
previously separated contemplative from physical practices (Cramer et al.,
2018). However, this review recognizes most MBIs as complex and systemic,
inherently having more than one ‘limb.’ As a result, we adopt a multi-limb
definition of MBIs, only excluding reductionist or mechanistic studies, such as
those that focus on physical postures- or breath-only designs.

Previous reviews of MBIs for psychological trauma have also maintained
a disorder-based approach, usually PTSD, following trauma exposure (Boyd
et al., 2018; Grasser & Javanbakht, 2019; Mahoney et al., 2019).

Mindfulness and meditation

Recent meta-analyses of controlled trials report small-moderate effect sizes for
MBIs on: PTSD (g = −0.34, −0.49 to −0.18, p < .001, nine studies, Gallegos et al.,
2017; g = −0.44, −0.61 to −0.27, p < .001, 18 studies, Hopwood & Schutte, 2017);
and post-traumatic growth (g = 0.34, 0.23 to 0.44, 11 studies, Shiyko et al., 2017).

Meditation-based interventions for PTSD show similar effect sizes (g = −0.38,
−0.63 to −0.14, p = .002, five studies, Gallegos et al., 2017; SMD = −0.43, −2.23 to
1.37, three studies, Hilton et al., 2017). Another recent meta-analysis of MBIs for
alcohol and drug use disorders reported small-moderate effects on abstinence
(d = 0.37, 0.30 to 0.45, p < .001, Cavicchioli et al., 2018).

Yoga

Two recent meta-analyses of yoga found strong effects on PTSD (SMD = −1.10,
−1.72 to −0.47, seven studies, Cramer et al., 2018; g = −0.71, −1.44 to 0.02, four
studies, Gallegos et al., 2017). However, both reviews were subject to small study
numbers and high heterogeneity. An earlier meta-review of 13 reviews of 185
studies found yoga beneficial for anxiety, depression, and PTSD, but with studies
lacking trauma-specificity and methodological quality (Macy et al., 2015).
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It wasn’t uncommon for these reviews to assess yoga, mindfulness, and
meditation together as MBIs (Niles et al., 2018). However, few reviews have
examined either intervention complexity or trauma exposure as
a transdiagnostic risk factor with polysymptomatic or polysyndromal pre-
sentation. Only Cramer et al. (2018) performed a subgroup analysis of yoga
with physical postures. Another meta-analysis investigated multiple out-
comes (PTSD, anxiety, and depression) in meditation interventions, but did
not distinguish between single-limb mantram repetition, and complex sys-
temic interventions, such as MBSR and yoga (Hilton et al., 2017).

Trauma exposure was scarcely reported in tai chi and qi gong literature.
One review examined these MBIs for psychiatric disorders, but no trauma
studies other than traumatic brain injury were reported (TBI, Abbott &
Lavretsky, 2013). Another meta-analysis of tai chi and qi gong for depressive
symptoms indicated moderate effect sizes, but did not report trauma expo-
sure (d = −0.48, −0.48 to −0.12, 30 studies, Liu et al., 2015). Another review
of MBIs for PTSD, included one case series for refugees and survivors of
torture (Kim et al., 2013). This field predominantly focuses on healthy aging
and fall prevention with recent work in chronic pain (Hall et al., 2017).

Therefore, this review will address three gaps in the existing literature.
Firstly, we adopt a transdiagnostic approach by requiring a trauma-exposed
sample rather than a trauma-related, diagnosed disorder. Secondly, we
include mindfulness, yoga, tai chi, and qi gong as integrative, mind-body
interventions with a historical and epistemological relationship. Lastly, we
recognize these interventions as complex, multi-limbed systems rather than
individual techniques. Therefore, we limit interventions considered to those
with two limbs or more of yoga to eliminate mechanistic studies.

As a result, this meta-analysis and systematic review aims to:

● Evaluate the effects of mindfulness-based and yoga interventions with at
least two limbs on outcomes in people with a reported history of trauma;

● Identify characteristics that influence the efficacy of these interventions.

Material and Methods

A literature search was performed in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines (Shamseer et al., 2015).

Inclusion and exclusion criteria

The aim of the search was to identify all published, peer-reviewed clinical
trials, including randomized controlled (RCTs), controlled, and uncontrolled
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pre-post trials using a mindfulness, yoga, tai chi, or qi gong intervention. To
be included, the intervention had to be conducted in adults with a recorded
exposure to trauma and have a minimum of two practice limbs, such as
postures and meditation. Studies with single-limb interventions, such as
transcendental meditation-only, and Sudarshan Kriya (SKY) and Sahaj
breath-only yoga studies, were excluded in this review.

Studies of MBIs in samples with any psychiatric disorder, except neurode-
generative disorders such as dementia, were included as long as trauma exposure
was ascertained and reported. Samples with explicit trauma exposure, such as
natural disaster or incarceration, were included, regardless of diagnosis.
However, studies were required to measure psychiatric outcomes. Primary out-
comes of state/trait mindfulness or other mechanistic designs were excluded.

Search strategy

Searches were conducted for (yoga OR Yogi* OR mindful* OR tai chi OR qi
gong) AND (trauma* OR PTSD OR [disorder]) to 30 September 2018 in:
Allied and Complementary Medicine (AMED); Cochrane Central Register of
Controlled Trials (Central); Cumulative Index to Nursing and Allied Health
Literature (CINAHL); Embase; Medline; PsycINFO; and Scopus.
Bibliographies of systematic reviews and author libraries were also searched
for relevant texts. A sample search is included in Table 1.

A PRISMA diagram is included as Figure 1. Search results yielded 12,576
studies. Duplicates of 3,356 were removed resulting in 9,220 studies being
screened for eligibility, with 8,105 studies excluded in the title and abstract
screening. The full text of 1,115 studies was reviewed. After duplicates were
removed, two reviewers (JT and ES) assessed articles by title and abstract and
full-text review using Covidence Systematic Review Software (Web-based,
Veritas Health Innovation, 2016). Eligibility was assessed in phases: title and
abstract; full-text review; quality assessment; and data extraction. Discrepancies
were resolved in consultation with the guarantor (NG) resulting in 66 studies
being included for a systematic review. Thirty-one studies had no/inadequate
controls. A further ten studies were excluded during quality review and data
extraction, leaving 25 studies for meta-analysis.

Risk of bias

Risk of Bias was performed at the level of individual studies using the Cochrane’s
Risk of Bias tool (Sterne et al., 2011). Due to the nature of the interventions,
participants could not be blinded and at least 18 studies used passive controls.
Therefore, five of the six Cochrane items were used: sequence generation;
allocation concealment; assessor blinding; incomplete outcome data; and
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selective outcome reporting. Meta-bias was also considered due to moderate
intervention heterogeneity.

Data analysis

Data analysis was performed on reported original score pre-post means,
standard deviations, and sample sizes. Only studies with control groups
and complete data were considered for meta-analysis. A glossary of outcome
measures is included in Table 2, and in the event of multiple outcomes,
PTSD, stress, or anxiety outcomes were preferred in that order. Intent-to-
treat (ITT) data was preferred where reported. The summary measure of
standardized mean difference (SMD) was used to calculate Cohen’s d and
Hedges’ g with 95% confidence intervals using Comprehensive Meta-
Analysis™ (CMA) software. Hedges’ g was reported here due to greater
sensitivity in small samples (Borenstein et al., 2009).

A positive effect size was used to indicate that the intervention group
effects exceeded those of the control group. Using standard measures of
effect size, factors of 0.2 were considered small, 0.5 moderate, and 0.8 large
(Higgins & Green, 2008). Heterogeneity of real effects across studies was
quantified using the I2 statistic to estimate the proportion of observed
variance not due to sampling error. DerSimonian and Laird method random
effects were used due to intervention heterogeneity (Higgins & Green, 2008,
p. 264). A funnel plot was generated to examine bias and systematic
heterogeneity.

Table 1. Sample search strategy.
Intervention Trauma Exposure Outcome/Main Condition

Yoga
Yogi*
Mindful*
MBSR

Trauma
Violence
Abuse
Neglect
Multiple Trauma [MESH]
Cumulative Trauma [MESH]

Trauma*
PTSD
Post-Traumatic Stress Disorder [MESH]
Personality Disorders [MESH]
Borderline Personality Disorder [MESH]
Depression [MESH]
Depressi*
Anxiety
Anxiety Disorders [MESH]
Anxi*
Eating Disorders [MESH]
Somatoform Disorders [MESH]
Somat*
Conversion
Substance
Substance Use Disorders [MESH]
Substance-Related Disorders [MESH]
Dissociat*
Dissociative Disorder [MESH]
Depersonalization
Self-harm
Self-injurious Behavior
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Results

Systematic review study characteristics

The characteristics of 66 systematic review studies are described in detail inTable 3.
These studies comprise an intent-to-treat (ITT) total population of 5,659 that is
50% female with 24% average attrition in intervention and 15% in control groups
(where used). The difference in these attrition rates is likely due to the inclusion of
uncontrolled studies for review compared to controlled studies used in meta-

12576 references imported 

for screening

9220 title and abstract screened

1115 full-text assessed for eligibility

25 studies included for meta-analysis

3356 duplicates removed

8105 studies ineligible

1648 Irrelevant

78 Single-limb

252 Wrong intervention

2356 Wrong literature type

74 Wrong outcomes

1464 Wrong population

2233 Wrong study design

1049 studies excluded from meta-analysis

31 Adverse medical event caused by Yoga

81 No full text accessible

40 Secondary analysis

76 Single-limb

22 Wrong intervention

173 Wrong literature type

116 Wrong outcomes

202 Wrong population

133 Wrong study design

175 No trauma measurement

66 studies included for systematic review

41 studies excluded from meta-analysis

31 No control

10 Quality

1 outlier excluded from meta-analysis

1 Hedges’ g=2, Std Residual>3

Figure 1. PRISMA diagram.
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Table 2. Glossary.
Abbreviation Description

AAQ-II Acceptance and Action Questionnaire second version
ANEDT Attachment Narrative Emotional Disclosure Task
ANT Attention Network Task
BIS Barrett Impulsivity Scale
BSI Brief Symptom Inventory
BREQ Behavioral Regulation in Exercise Questionnaire
BRUMS Brunel Mood Scale
CES-D Center for Epidemiological Studies – Depression Scale
CAPS Clinician-Administered PTSD Scale
CAR Cortisol Awakening Response
CEQ Credibility/Expectancy Questionnaire
CES Combat Exposure Scale
CDRS-SR Cornell Dysthymia Rating Scale – Self Report
CRP C-Reactive Protein
CT Controlled Trial
CTQ Childhood Trauma Questionnaire
DTS Davidson Trauma Scale
DAS Dysfunctional Attitudes Scale
DASS Depression Anxiety Stress Scale
DES Dissociative Experiences Scale
DERS Difficulties in Emotion Regulation Scale
DTCQ Drug Taking Confidence Questionnaire
ECR Experiences in Close Relationships Questionnaire
ERQ Emotion Regulation Questionnaire
FAQ Feasibility and Acceptability Questionnaire
FFMQ Five Facet Mindfulness Questionnaire
GFQ General Follow-Up Questionnaire
GLTEQ Godin Leisure-Time Exercise Questionnaire
GPSE General Perceived Self-Efficacy Scale
GIC Global Impression of Change
GODIN Godin Leisure-Time Exercise Questionnaire
HDRS Hamilton Rating Scale for Depression
HR-QOL Health-related Quality of Life
HRV Heart Rate Variability
ISI Insomnia Severity Index
ILS Institute of Living Scale
ICQ Instructor Credibility Questionnaire
IPV Interpersonal Violence
ITS Intrusive Thoughts Scale
IASC Inventory of Altered Self-Capacity
LEC Life Events Checklist
MAAS Mindful Attention Awareness Scale
MBSR Mindfulness-based Stress Reduction
MBI Mindfulness-based intervention
MICAS Mindfulness Intervention for Child Abuse Survivors
MPQ McGill Pain Questionnaire
OCSS Overall Course Satisfaction Survey
PHQ-9 Patient Health Questionnaire
PACS Penn Alcohol Craving Scale
PEQ Program Evaluation Questionnaire
PSQI Pittsburgh Sleep Quality Index
PANAS Positive and Negative Affect Schedule
PET Positron-Emission Tomography
PC-PTSD Primary Care Post-Traumatic Stress Disorder

(Continued )
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analysis. However, it is also possible that mindfulness-interventions face other
challenges, such as engagement and nocebo bias.

Systematic review study attributes are further summarized in Table 4.
There was a relatively even distribution of MBSR (k = 18/66, 27%), other
mindfulness (k = 21/66, 32%), and yoga studies (k = 22/66, 33%). MBSR
participants accounted for n = 2724/5659 (48%) of total participants and
were 60% male, mostly due to one large correctional study (Samuelson et al.,
2007). Yoga studies were conducted in n = 1166/5659 (21%) of total parti-
cipants and were 58% female.

The number of studies and sample proportions were also matched
between trauma types of combat (k = 27/66, 41%, n = 1,397/5,659, 25%)
and other lifetime trauma (k = 29/66, 44%, n = 1,593/5,659, 28%). However,
incarceration studies and participants (k = 6/66, 9%, n = 2,466/5,659, 44%)
were also impacted by Samuelson et al. (2007). For this reason, and only
having a ‘quasi’ control, this study was removed from meta-analysis. Only
nine (k = 9/66, 14%) systematic review studies used active controls. Most

Table 2. (Continued).

Abbreviation Description

PCL PTSD Checklist. Also known as the PCL-17, PCL-C (Civilian), PCL-M (Military), and PCL-S
(Specific).

PDS PTSD Diagnostic Scale
PSS Perceived Stress Scale
PSS-I PTSD Symptom Scale – Interview
PSS-SR PTSD Symptom Scale – Self-Report
PTCI Post-traumatic Cognitions Inventory
QOLS Flanagan’s Quality of Life Scale
QPA Questionnaire of Automatic Thoughts (le Questionnaire des pensées automatiques)
REAC2 H Restoring Embodied Awareness, Compassionate

Connection, and Hope
RCT Randomized Controlled Trial
RRQ Rumination-Reflection Questionnaire
RSQ Relationship Structures Questionnaire
RS-25 Resilience Scale
RSQ Response Style Questionnaire
SCID Structured Clinical Interview for DSM-X
SD Standard Deviation
SEE Self-Efficacy for Exercise (transtheoretical model measure)
SMD Standardized mean difference
SLESQ Stressful Life Events Screening Questionnaire
STAI Speilberger State-Trait Anxiety Inventory
TLEQ Trauma Life Events Questionnaire
TMMS Trait Meta-Mood Scale
TMT Trail Making Test
TNF Tumor Necrosis Factor
UPID UCLA PTSD Index for DSM-IV
UPPS Impulsive Behavior Scale (Urgency, Premeditation, Perseverance, Sensation Seeking)
URICA University of Rhode Island Change Assessment
WHOQOL World Health Organization Quality of Life
Y-BOCS Yale-Brown Obsessive-Compulsive Scale
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studies (k = 27/66, 41%) used passive controls, but k = 30/66 (45%) did not
use controls and were also excluded from meta-analysis.

Of the remaining 35 studies, a further ten studies were excluded for
methodological or quality issues. Butler et al. (2008) investigated long-term
depression and screened for trauma, but did not report trauma exposure.
Caldwell and Shaver (2015) examined attachment-based mindfulness in
women maltreated in childhood, but used outcomes of rumination and
emotion regulation. Marzabadi and Zadeh (2014) used nonspecific quality
of life outcomes. Despite follow-up, Clark et al. (2014) did not have sufficient
control data and Garland et al. (2010) had a sample without 100% trauma
exposure. Ghahari et al. (2017), Omidi et al. (2013), and Michalopoulou et al.
(2015) reported insufficient data for extraction, and Spidel et al. (2017)
reported low baseline symptoms.

Meta-analysis

Initial meta-analysis with 25 studies demonstrated a pooled moderate effect
with moderate-large heterogeneity (g = 0.57, 0.38 to 0.76, I2 = 69.45%,
p < .001). However, as demonstrated in the funnel plot at Figure 2, there
was a significant outlier in Garland et al. (2016). This transdiagnostic study
had large effects, g = 1.99, 1.54 to 2.43, p < .001, and a relative weight of
4.59% with a high standard residual of 3.19. There were also three other
potential outlier studies with effect sizes greater than one and residuals
greater than two. However, the funnel plot did not show other significant
asymmetry on 25 (Egger’s β = 1.09, −1.73 to 3.90 two-tailed p = .43) or 24
studies (β = 1.48, −0.39 to 3.34, two-tailed p = .12).

To check this, a Duval and Tweedie’s trim and fill analysis with random
effects were run on 25 studies, trimming five studies to the right of themean, and
strengthening effects (g = 0.70, 0.51 to 0.89, Q = 118.16). After removing
Garland et al. (2016), a Duval and Tweedie’s trim and fill on 24 studies trimmed
just one study to the right of the mean with a marginal reduction in effects
(g = 0.51, 0.37 to 0.64, Q = 39.64). This confirmed the 24-study analysis.

The final meta-analysis of 24 studies demonstrated a pooled, significant,
moderate effect (g = 0.48, 0.35 to 0.62, p < .001) with more moderate
heterogeneity (Q = 35.70, df = 23, p = .04, I2 = 35.58). Subgroup analysis
by intervention in Figure 3 marginally strengthened the pooled effect
(g = 0.51, 0.31 to 0.71, p < .001). Twelve MBSR and other mindfulness
studies were combined for a significant, moderate, overall pooled effect
(g = 0.45, 0.26 to 0.64, p < .001) with low heterogeneity (Q = 9.00, df = 11,
p = .62, I2 < 0.001). Ten yoga studies had a similar effect (g = 0.46, 0.26 to
0.66, p < .001) with moderate-large heterogeneity (Q = 21.69, df = 9, p = .01,
I2 = 58.50). Integrative exercise had a strong overall effect, but just two
studies (g = 0.94, 0.37 to 1.51, p = .001) and some heterogeneity (Q = 1.62,
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Figure 2. Funnel plot of 25 studies.

Integrative Exercise
Study Outcome Intervention n Control n Hedges' g (95%  CI) Z P Weight (% ) Residual

Goldstein, 2017 PTSD - CAPS 21 26 0.71 (0.12 to 1.29) 2.38 0.02 68.12               -1.14
1111LCP-DSTP3102,miK 1.41 (0.50 to 2.31) 3.05 0.002 31.88               1.14
73232llarevO 0.94 (0.37 to 1.51) 3.25 0.001

Tests for group heterogeneity: Q=1.62, df=1, P=0.20, I2=38.35

Mindfulness
nlortnoCnnoitnevretnIydutS Hedges' g (95%  CI) Z P Weight (% ) Residual

Bremner, 2017 PTSD - CAPS 17 9 1.05 (0.22 to 1.88) 2.47 0.01 3.82                 1.31
4242LCP-DSTP8102,ibsaJ 0.78 (0.20 to 1.36) 2.65 0.01 7.06                 0.98

Kearney 2013 PTSD - PCL 25 22 0.25 (-0.32 to 0.81) 0.85 0.40 6.91                 -0.61
Kearney, 2016 PTSD - PSSI 26 29 0.69 (0.15 to 1.23) 2.52 0.01 8.09                 0.75
Kelly, 2016 PTSD - PCL 24 21 0.63 (0.04 to 1.22) 2.09 0.04 6.62                 0.53

7102SPAC-DSTP3102,gniK 0.66 (0.01 to 1.31) 1.99 0.05 5.44                 0.57
941SPAC-DSTP6102,gniK 0.39 (-0.43 to 1.20) 0.93 0.35 3.38                 -0.14

O'Connor, 2014 PTSD - HTQ 12 18 0.25 (-0.47 to 0.96) 0.68 0.50 4.41                 -0.50
Polusny, 2015 PTSD - PCL 58 58 0.41 (0.04 to 0.77) 2.20 0.03 17.06               -0.16
Possemato, 2016 PTSD - CAPS 36 26 0.10 (-0.39 to 0.60) 0.41 0.68 9.12                 -1.14

7647RS-SSP-DSTP8102,ecirP 0.43 (0.09 to 0.76) 2.51 0.01 20.74               -0.10
Wahbeh, 2016 PTSD - PCL 25 25 0.11 (-0.44 to 0.66) 0.40 0.69 7.35                 -1.04

52355321llarevO 0.45 (0.26 to 0.64) 4.55 <0.001

Tests for group heterogeneity: Q=9.00, df=11, P=0.62, I2<0.001

Yoga
nlortnoCnnoitnevretnIydutS Hedges' g (95%  CI) Z P Weight (% ) Residual

Bilderbeck, 2013 Stress - PSS 45 55 0.47 (0.08 to 0.87) 2.34 0.02 6.89                 0.04
Danielly, 2017 Stress - PSS 33 17 0.70 (0.11 to 1.30) 2.33 0.02 3.44                 0.70
Jindani, 2015 PTSD - PCL 49 21 1.43 (0.87 to 1.99) 5.02 <0.001 4.82                 2.94
Kerekes, 2017 Stress - PSS 77 75 0.18 (-0.13 to 0.50) 1.14 0.25 10.47               -1.20
Mitchell, 2014 PTSD - PCL 20 18 -0.10 (-0.72 to 0.52) -0.31 0.75 2.62                 -1.57
Quinones, 2015 PTSD - PCL 48 42 0.74 (0.31 to 1.16) 3.41 0.001 6.20                 1.01
Reinhardt, 2017 PTSD - CAPS 26 25 0.24 (-0.30 to 0.79) 0.88 0.38 3.51                 -0.67
Telles, 2010 Anxiety - VAS 11 11 0.45 (-0.37 to 1.26) 1.08 0.28 1.52                 -0.03
Thoradardottir, 2014 Stress - PSS 31 35 0.18 (-0.29 to 0.66) 0.76 0.45 4.55                 -0.94
Van der Kolk, 2014 PTSD - CAPS 32 32 0.44 (-0.05 to 0.93) 1.76 0.08 4.41                 -0.07

13327301llarevO 0.46 (0.26 to 0.66) 4.57 <0.001

Tests for group heterogeneity: Q=21.69, df=9, P=0.01, I2=58.50
Test for overal random effect between groups: Q=2.67, df=2, p=0.26
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Figure 3. Meta-analysis by intervention type – 24 studies.
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df = 1, p = .20, I2 = 38.35). In random effects analysis, there was no
significant heterogeneity between intervention types (Q = 2.67, df = 2,
p = .26), although fixed effects sensitivity analysis showed greater hetero-
geneity within studies (Q = 32.30, df = 21, p = .055). At this stage, only two
studies remaining in the meta-analysis were classified as high risk of bias,
both of yoga. All others were low risk. A sensitivity analysis to excluding
these two high-risk studies resulted in a very small increase in effect size for
yoga from 0.46 to 0.48. Publication bias was also further tested with a p-curve
analysis at Figure 4.

The results of other subgroup analysis are described in Table 5. There was
no significant different between trauma types in this meta-analysis. Studies in
combat-related (k = 13/24, 54%, g = 0.45, p < .001), incarcerated (k = 3/24,
13%, g = 0.56, p = .02), and lifetime (k = 6/24, 25%, g = 0.58, p < .001),
trauma demonstrated significant, moderate effects, but not in natural disaster
(k = 2/24, 8%, g = 0.27, p = .32). Lifetime trauma showed moderate-large
heterogeneity (I2 = 68.75%): O’Connor et al. (2014) investigated elderly
bereavement; Kim et al. (2013) assessed occupational trauma exposure in
nurses; and the remaining four studies examined community samples
exposed to a high proportion of interpersonal violence, including childhood
sexual abuse.

Outcomes were also not significantly different, although most outcomes
were trauma-related. Seven (k = 7/24, 29%) studies used the Clinician-
Administered PTSD Scale (CAPS) as primary outcome with moderate effects
(g = 0.46, p < .001). Nine studies (k = 9/24, 38%) used the self-report PTSD
checklist (PCL-5) with stronger effects (g = 0.58, 0 < 0.001). Four studies (k = 4/
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Figure 4. P-curve analysis for publication bias.
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24, 17%) used the Perceived Stress Scale (PSS) in mostly acute settings, three
correctional; and one natural disaster, with weaker effects (g = 0.35, p = .02).

Other outcomes demonstrated moderate effects (g = 0.47, p = .01). A natural
disaster study used a visual analogue stress scale (VAS, Telles et al., 2010).
A study with a depression primary outcome, also measured trauma symptoms
with the Harvard Trauma Questionnaire (HTQ) so this was extracted
(O’Connor et al., 2014). Another study used the short-form McGill Pain
Questionnaire (MPQ) as primary outcomes, but also used the PTSD Symptom
Scale Interview (PSS-I) and this was extracted (Kearney et al., 2016). The final
study used mindfulness and interoception as primary outcomes, but also mea-
sured trauma symptoms with the self-report PTSD Symptom Scale (PSS-SR) so
this was used in meta-analysis (Prince & Hooven, 2018; Price et al., 2018).

Study funding sources did show significant between-group heterogeneity
(Q = 11.15, df = 2, p < .001). Two studies without funding declarations
reported strong effects (g = 1.12, p < .001), compared to NGO- (g = 0.53,
p < .001) or publicly funded (g = 0.38, p < .001) studies. NGO-funded studies
were smaller and used marginally more yoga (k = 4/7, 57%, n = 250/368,
64%) than mindfulness interventions (k = 3/7, 43%, n = 118/368, 32%).
Publicly funded studies were larger and used more mindfulness (k = 8/15,
53%, n = 554/1,176, 47%), than yoga (k = 5/15, 33%, n = 546/1,176, 46%) or
integrative exercise (2/15, 13%, n = 76/1,176, 7%).

Total intervention duration was also significant between-groups (Q = 8.39,
df = 2, p = .02), and interventions of 8–9 weeks were more effective (g = 0.69,
p < .001) than longer (g = 0.42, p < .001) or shorter durations (g = 0.18,
p = .26). Ten studies (10/24, 42%) used interventions of 8–9 weeks: eight
mindfulness; one yoga; and one integrative exercise. Ten studies (10/24, 42%)
used longer interventions: seven yoga; two mindfulness; and one integrative
exercise. Of four studies (4/24, 17%) with durations less than 8 weeks, two
were yoga and two were mindfulness.

Other factors were not significantly different between-groups. Sessions up
to 75 minutes were as effective (g = 0.50, p < .001) as longer sessions
(g = 0.47, p < .001). Interventions with up to 600-min total contact time
(75 min once a week for 8 weeks) were only marginally less effective
(g = 0.41, p < .001) than interventions with more contact time (g = 0.50,
p < .001). Effect sizes were also similar between studies with active (g = 0.49)
and passive control groups (g = 0.48), with (g = 0.52) and without (g = 0.41)
homework, and with (g = 0.53) and without (g = 0.48) a retreat.

Although trauma-specific interventions had marginally larger effects
(g = 0.53, p < .001) than those without (g = 0.45, p < .001), the difference
was not statistically significant. Similarly, these interventions had greater
effects on chronic (g = 0.52) rather than acute (g = 0.36) trauma exposure,
but the difference between groups was not significant.
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Four studies reported adverse effects and these were mild (Kearney et al.,
2013; Mitchell et al., 2014; Quinones et al., 2015; Telles et al., 2010). Wider
search results returned 32 reports of adverse medical events caused by yoga
and most of these were individual, musculoskeletal case-studies. There was
one case study of psychosis relapse following a Bikram yoga instructor
training seminar.

Discussion

In this meta-analysis, mindfulness (g = 0.45, p < 0001) and yoga (g = 0.46,
p < .001) interventions showed similar, moderate effects, and two studies of
integrative exercise showed large effects (g = 0.94, p < .001). As other reviews
found, heterogeneity was significant and moderate-high in yoga interventions
(Q = 21.69, df = 9, p = .01, I2 = 58.50). However, it may be due to greater clinical
diversity, such as trauma types, intervention complexity, and settings, rather
than methodological diversity, given 70% of yoga studies used passive controls.
Small sample sizes also contribute to this finding (Higgins & Green, 2008).

This review found that only 55% (36/66) of all published studies evaluating
the effectiveness of mindfulness, yoga, and integrative exercise for trauma-
exposed people, used controls to assess intervention efficacy. Moreover, 75%
(27/36) of these used passive controls. Therefore, as other reviews have
found, more randomized, active-controlled studies are needed.

While the lack of active controls in this literature may be funding-related,
it may also be a product of the characteristics of such interventions. MBIs are
low-cost, moderate-high acceptability interventions that can be delivered
safely in adjunctive and trauma-informed modalities. They demonstrate
moderate overall effects on psychiatric symptoms and appear effective for
different trauma types with minimal adverse effects.

Two characteristics of MBIs, funding source and intervention duration,
were significantly different between groups in this review. Seven NGO-
funded studies reported higher effect sizes compared to 15 publicly funded
studies, but with only one more yoga than mindfulness intervention. This is
insufficient evidence of publication bias by intervention type and, as such,
public funding of yoga and integrative exercise, as well as mindfulness
research, should not be discouraged. This and the overall findings of this
review are contrary to the current exclusion of yoga in contemporary public
health funding (Department of Health, 2019; Patwardhan & Lloyd, 2017).

Intervention duration also demonstrated a statistically significant differ-
ence between groups. Interventions less than 8 weeks duration was not
effective, and those lasting 8–9 weeks were more effective (g = 0.69), than
longer studies (g = 0.42). While this is encouraging from a cost and imple-
mentation perspective, it may also be due to consistent use of the 8-week
MBSR protocol, even in ‘other mindfulness’ interventions.
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In the mindfulness literature, the MBSR protocol is notable for its lengthy
1620 min total contact time, with 2.5-h weekly sessions and 7-h retreat over 8
weeks (J. Kabat-Zinn et al., 1992). However, this analysis did not find
significant between-group differences in these characteristics. Interventions
with a session duration of 75 minutes or less were as effective, although non-
significant, as those with longer sessions. Interventions with a total contact
time of 600 minutes or less, as well as those without a retreat, reported
similar non-significant effects. This is relevant in trauma-informed care
where participant attention, engagement, and adherence may already be
challenging. Nonetheless, yoga and integrative exercise interventions should
adopt such a consistent, minimum protocol to reduce heterogeneity.

A minimum protocol might include a minimum of weekly 1-h sessions
over 8 weeks with an active control and optional intensive session. The
intervention might be trauma-informed, but may not need to be trauma-
specific. While trauma screening should be undertaken and trauma symptom
measurement included, eligibility should not be limited to trauma-specific
disorders in line with a transdiagnostic approach.

This review identified key gaps in the literature surrounding trauma and
MBIs. The second most common reason for excluding a study of an MBI from
the systematic review was lack of systematic ascertainment of trauma exposure,
or at least a failure to report this, in clinical samples defined by diagnoses other
than PTSD. This information is commonly gathered in diagnostic or clinical
interviews rather than being screened for like most other risk factors or known
causes of mental ill-health. Systematic ascertainment of key trauma exposure
characteristics such as type, frequency and number of events and age at the event
should be standard enabling the impact of trauma to be evaluated across the
spectrum of conditions. A useful transdiagnostic approach is to evaluate MBI
effectiveness in samples defined by their exposure to trauma by either context (as
in four studies of incarceration or occupation in this review) or events (three
studies of natural disaster or bereavement), with results suggesting lower efficacy
in people targeted for exposure to natural disasters.

Of the remaining “clinical” studies that we could include in the meta-
analysis, 15/18 (83%) were of samples defined by a PTSD diagnosis, two by
SUD and one each by depression and bereavement, preventing any trans-
diagnostic analysis or interpretation. Given trauma is a risk for all psychiatric
conditions and MBIs are not defined by diagnoses, intervention studies in
mixed clinical samples from primary and secondary care settings, rather than
very restricted and poorly generalizable “diagnostic-based” samples, such as
combat-related or gender-related PTSD, are warranted.

The other gap in the literature appears to be ameasurement of trauma exposure
and psychiatric symptoms for occupational or secondary traumatic stress. It is
widely accepted in military occupations, but studies in trauma-exposed civilian
occupations, such as first-responder,medical, and health-care professionals, prefer
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to measure stress and burnout rather than trauma exposure or psychiatric symp-
toms which warrants further investigation (Argentero et al., 2015; Chopko &
Schwartz, 2013; Christopher et al., 2016; Palmer et al., 2014).

Limitations

These findings should be interpreted with caution. While there are common
treatment components, the complexity of the mindfulness and yoga interven-
tions discussed impacts analysis. It is also a limitation that this analysis has been
constrained to published studies. We are unaware if the inclusion of unpub-
lished studies would have yielded higher or lower effects, although the latter is
more likely as null trials are less likely to be submitted and/or published (Song
et al., 2017). This analysis has also used immediate post-intervention outcomes
in the analysis which may under- or overstate medium and long-term inter-
vention impacts, depending on whether the effect decays or leads to longer-
term changes. Several of these complex interventions also included cognitive
therapeutic components that may influence findings (Jasbi et al., 2018; A.P.
King et al., 2013; O’Connor et al., 2014; C. J. Price et al., 2018).

Conclusion

Mindfulness, yoga, and integrative exercise interventions are effective
adjuncts to clinical programs targeting trauma-exposed people. Further
research with long term follow-up is required, but a transdiagnostic approach
that treats trauma exposure as a psychiatric risk, rather than diagnostic,
factor is advised.
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