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Abstract 

Background Posttraumatic stress disorder (PTSD) can occur after trauma. While PTSD management strategies 
include first‑line pharmacotherapy and psychotherapy, mind–body therapies, such as yoga, are applied in the PTSD 
population. This overview aimed to summarize the effectiveness of yoga interventions on PTSD symptoms in adults 
in a systematic review (SR) including randomized controlled trials (RCTs).

Method We searched for SR with or without meta‑analysis of RCTs involving adults with PTSD diagnosis or trauma 
history. The search was conducted until April 2022, through six databases (Cochrane Database, MEDLINE (Pub‑
med), Scopus, Embase, CINHAL and PEDro). The primary outcome was the evolution of PTSD symptoms through‑
out the intervention. Secondary outcomes included follow‑up, safety, adherence, and cost of the intervention. Two 
authors independently performed the selection, data extraction and risk of bias assessment with the AMSTAR 2 tool 
and overlap calculation. This overview is a qualitative summary of the results obtained in the selected studies.

Results Eleven SRs were analyzed, of which 8 included meta‑analyses. The overlap between studies was consid‑
ered very high (corrected covered area of 21%). Fifty‑nine RCTs involving 4434 participants were included. Yoga 
had a significant small‑to‑moderate effect‑size on PTSD symptom decrease in 7 SRs and non‑significant effects in 1 
SR with meta‑analysis. All SR without meta‑analysis found beneficial effects of yoga on PTSD. Secondary outcomes 
were not sufficiently assessed to provide clear evidence. Results should be interpreted with caution as 1 SR was rated 
as at moderate risk of bias, 3 as low and 7 as critically low.

Conclusions While yoga therapy seems promising for decreasing PTSD symptoms, future research should standard‑
ize yoga therapy duration/frequency/type and consider long‑term efficacy to better delineate yoga therapy efficacy 
in PTSD patients.
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activity

*Correspondence:
Maxime Billot
maxime.billot@chu‑poitiers.fr
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12906-023-04074-w&domain=pdf


Page 2 of 15Laplaud et al. BMC Complementary Medicine and Therapies          (2023) 23:258 

Introduction
Post-traumatic Stress Disorder (PTSD), is  diagnosed 
when intrusion, avoidance, alterations in cognition and 
mood, alterations in arousal and reactivity last for more 
than a month [1, 2], can occur after a trauma, such as 
exposure to death or to a death threat, to serious inju-
ries or to sexual violence [1]. Considering all origins of 
the trauma, 4% of the population risk developing PTSD 
worldwide [2] leading to psychological distress, social 
impairments and alteration of global health [1, 3]. In 
attempts to improve the challenging management of 
PTSD symptoms, which is conventionally treated by 
psychotherapy and pharmacotherapy [4–7], comple-
mentary approaches including yoga are nowadays well-
considered [8].

Initially practiced to cultivate an inner state of equa-
nimity, and to reach a higher level of consciousness [9, 
10], yoga is currently practiced mainly as a way to pro-
mote physical activity and mental well-being [10, 11]. 
Yoga is based on the practice of three main principles 
with physical postures, breathing techniques and medita-
tion [10–13] and is carried out by more than 300 million 
people around the world. Yoga claims to provide health 
benefits including physical, metabolic, physiological, 
mental health and well-being in the general population 
[14, 15] and in populations presenting with psychologi-
cal impairments [13]. In an overview including 13 sys-
tematic reviews (SR) and 1 meta-analysis published in 
2015, Macy and al. [16] synthesized the impact of yoga 
on mental health problems. While the authors reported 
overall positive results on PTSD symptoms, the level of 
evidence was limited by the inclusion of clinical trials 
both with and without a  controlled randomized design. 
The new recommendations of the International Soci-
ety for Traumatic Stress Studies emphasized a need for 
additional studies to determine the efficacy of yoga on 
PTSD symptoms [7]. In a recent bibliometric analysis of 
SR, Wieland et al. [13] highlighted the growing interest in 
yoga therapy and retrieved 332 SR of which 8 specifically 
focused on PTSD. The authors recommended examining 
the quality of SRs regarding yoga, the objective being to 
establish a new global synthesis of literature by provid-
ing current evidence of yoga efficacy on PTSD symptoms 
and recommendations for future research.

To achieve this goal, we conducted an overview of SR 
including RCTs only. The main aim was to provide cur-
rent evidence of the effect of yoga treatment on PTSD 
symptoms. In addition, retention of benefits, safety, 
adherence and cost were considered as secondary out-
comes likely to provide recommendations for future 
studies.

Method
Design and protocol
Our overview was conducted following the Cochrane 
recommendations [17] and the Preferred Reporting 
Items for Overviews of SRs Including Harms (PRIO-
harms) [18]. The PRIO-harms tool is a modified ver-
sion of PRISMA recommendations concerning SRs [19]. 
PRIO-harms recommendations aim to structure an over-
view through 27 items.

Search strategy
To ensure screening a maximum amount of items in the 
literature, and to avoid missing out on any SR, six data-
bases were consulted the Cochrane Database, MEDLINE 
(Pubmed), Scopus, Embase, CINHAL and PEDro. The 
search was performed up until April 2022. Keywords in 
titles and abstracts were used to select the SRs: yoga AND 
posttraumatic stress disorder (see details in Appendix 1). 
Keywords were selected with MeSH terms to ensure the 
inclusion of synonyms in our research. In addition, grey 
literature was considered in the present overview.

Eligibility criteria and selection
The research question and eligibility criteria were defined 
following the PICOS (Population/Patient/Problem, Inter-
vention, Comparison, Outcome, Study design) method 
[20]. The inclusion criterion were SRs assessing the effec-
tiveness of yoga intervention on PTSD symptoms of 
affected adults, as the  primary outcome, in comparison 
with active control groups or no intervention. Changes 
in PTSD symptoms had to be reported with scales or 
quantified data. SRs were included only when the results 
of yoga were reported with independent analysis, even 
though other interventions were reported. No restriction 
on trauma type or on type of yoga intervention was con-
sidered. SRs had to include Randomized Controlled Tri-
als (RCTs) only and had to be entirely in English. Study 
selection was performed by two independent reviewers 
(NL and MB) in four steps: removal of duplicates, reading 
of the titles, reading of the abstracts and integral reading. 
Disagreements between reviewers were solved by discus-
sion and if necessary, with a third independent reviewer 
(AP). Microsoft Excel ® and Zotero ® software were used 
to save every step of research.

Data extraction
Data extraction was conducted independently by two 
authors (NL and AP), and disagreements were resolved 
with a third independent author (MGG).

The following information was collected:
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• Metadata: first author’s name, publication date, 
country, type of study, number of primary studies 
included

• Objectives of the study
• General characteristics of the population: number of 

participants, age, gender, type of trauma
• Intervention details: type of intervention, control 

group, duration, frequency of intervention, scales 
used, first outcome measurement, additional out-
comes

• Results after intervention
• Conclusions of first and secondary outcomes

If complementary information was needed, the authors 
of the selected studies were contacted.

Study quality assessment
All studies included were evaluated with the AMSTAR 
2 scale (A MeaSurement Tool to Assess systematic 
Reviews) [21]. Two reviewers (NL and MGG) indepen-
dently read and assessed the risk of bias for each study. 
Discrepancies were resolved by discussion or with a third 
reviewer if needed (AP) and noted to report the disagree-
ment rate.

Overlap
When similar primary studies were included, called over-
lap, we calculated the corrected covered area (CCA), to 
avoid any risk of attributing a disproportionate power to 
the conclusions of a given study [22].

Results
Search results
A total of 271 records were identified. After removing 57 
duplicates and screening eligible criterion in 27 SRs, 11 
articles were included and analyzed. Figure 1 presents the 
flow chart of the selected reviews, and justifications for 
excluded reviews are detailed in Appendix 2.

Description of the included studies
SRs were published between 2015 and 2022, including 
3 to 22 RCTs dated from 1985 to 2020. Eight SRs were 
supplemented by a meta-analysis [3, 23–29]. One SR was 
presented as a short communication [23]. The CCA was 
21%, showing a very high overlap.

Participants and interventions
The characteristics of the 4434 participants included in 
the 11 SRs are summarized in Table 1.

Reported in 7 SRs, age ranged from 18 to 70 [3, 24, 25, 
27–29, 31] and sex ratio from 32.9% to 100% of women 
[24, 25, 27–31] (concerns only the yoga group in the SR 
of Liu et al. [30]). As regards trauma type, the population 

was heterogeneous with veterans and active military 
representing about half of the trauma population in 6 
SRs [23–27, 30]. In the other 4 SRs, traumas were vari-
ous in the civilian sample population (victims of natural 
disasters, interpersonal violence, patients with treatment-
resistant PTSD, inmates’ wives, nurses, patients with 
multiple sclerosis and PTSD, in-patients in psychiatric 
unit) [3, 28, 31, 32], and trauma type were not specified in 
one review [29]. Gallegos et al. [26], Hilton et al. [27], and 
Björkman and Ekblom [24] (9 RCTs including 4 of yoga) 
analyzed the influence of veteran versus non-veteran 
population [24, 26], and trauma type [27] on PTSD symp-
toms, and found no significant difference.

Trauma diagnostic was specified in 5 reviews [3, 24, 
25, 28, 32] mostly thanks to the Diagnostic and Statisti-
cal Manual (DSM), PTSD Checklists (PCL) or Clinician-
Administered PTSD Scale (CAPS).

Three SRs included only yoga interventions [25, 28, 
32], whereas 8 associated yoga with other interventions: 
mindfulness, meditation, relaxation interventions, body-
mind-spirit interventions, or physical activity (anaero-
bic, aerobic and/or resistance-based exercises), or other 
interventions [3, 23, 24, 26, 27, 29–31]. Three of the SRs 
with mixed interventions provided overall results and 
reported specific forest plot analysis for yoga interven-
tion [3, 24, 29], while 5 SRs reported specific results and 
figures of yoga interventions [23, 26, 27, 30, 31]. The 11 
SRs included 59 primary studies, of which 13 were only 
yoga interventions.

One SR specifically focused on trauma-sensitive yoga 
[28], while the others had no restriction on the  type of 
yoga. Eight different types of yoga were assessed: trauma-
informed yoga [3, 24–27, 29–32], Kripalu yoga [3, 24–27, 
29–32], Kundalini yoga [24–27, 29, 31, 32], Sudarshan 
Kriya yoga [25, 29, 31, 32], Satyananda yoga [25, 29, 32], 
Hatha yoga [29, 32], online yoga [24, 29], Mindfulness-
based stretching and deep breathing exercise [26, 32], 
while the type of yoga was not specified in one SR [23].

The duration of the yoga interventions ranged from 
5  days to 6  months, with daily to monthly practice 
including 7 to 32 sessions lasting from 1 to 4.4 h. A sub-
group analysis by Zhu et al. [29] showed that a duration 
of 8 to 16  weeks with 60 to 150  min per session would 
increase the benefits of mindfulness exercises on PTSD. 
Four reviews reported that yoga was delivered in group 
or individual sessions [24, 26, 30, 31].

Outcomes
PTSD symptoms
Fifteen scales were used to assess PTSD symptom 
changes, of which the most recurrent were CAPS for 10 
SRs and PCL for 9 SRs. Seven SRs reported significant 
effects in favor of yoga with small to moderate effect 
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size compared to control [3, 23–27, 29] and 1 review 
indicated no significant changes [28]. Bjorkman and 
Ekblom [24] found no significant difference between 
low- and high- intensity activities (yoga vs aerobic and/
or resistance training). Liu et al. [30] reported that 2 out 
of 3 RCTs had significant PTSD symptoms relief after the 
yoga intervention. Sciarrino et al. [32] reported that 5 out 
of 7 RCTs had significant positive results after yoga com-
pared to control condition. Niles et al. [31] reported that 
4 out of 6 RCTs had significant between group-effects in 
favor of yoga, with moderate to large effect-size.

Secondary outcomes, follow‑up, safety, adherence, cost
Yoga effectively reduced depression in 4 SRs (3 to 6 
RCTs of yoga) [3, 24, 27, 29] while not in one (3 RCTs 
of yoga) [28]. No significant difference in anxiety was 
reported in two SRs (7 RCTs including 3 on yoga) [24, 

27], while one found positive significant effects in 5 
RCTs of mind–body therapies on anxiety (4 RCTs of 
yoga) [29]. One SR reported significant sleep ameliora-
tion with moderate effect size (4 RCTs with 2 of yoga) 
[24], while another did not [3].

Niles et  al. [31] reported that 3 out of the 6 yoga 
interventions showed that symptom relief was main-
tained from 1 month to 1 year after completion of yoga 
intervention. In the SR of Liu et  al. [30], 1 yoga RCT 
[33] reported no significant CAPS score changes after 
1 month of follow-up.

Cramer et al. [34] reported no adverse events in two 
RCTs, while exacerbations of preexisting breathing 
problems were observed in one RCT. Hilton et al. [27] 
and Rosenbaum et al. [3] did not report adverse events 
in yoga interventions.

Fig. 1 Flow chart
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Two SRs reported that attrition was between 0 and 62% 
[30, 31].

None of the SRs evaluated the cost of interventions.

Comparators
Control groups consisted of usual treatment, wait-list, 
active treatment and/or non-active treatment, delayed 
intervention control group and/or assessment control. 
The three SRs performing a meta-analysis showed no 
significant difference between the  active and non-active 
control group [24, 26, 27].

Methodological quality, risk of bias, quality of evidence 
and funding
Seven SRs reported risk of bias tool assessment using 
the Cochrane risk of bias tool [25, 26], the Grading of 
Recommendations, Assessment, Development and 
Evaluation (GRADE) [23, 27], the Delphi list [30], the 
modified Physical Therapy Evidence Database scale 
(PEDro) [29] or the Swedish agency for Health Tech-
nology Assessment and Assessment of Social Services 
(SBU) [24]. As they reported unclear to high risk of bias 
in their analyses, level of evidence was downgraded to 
very low [23, 25, 27] or moderate quality [24].

AMSTAR-2 assessment is presented in Table 2. Two 
authors agreed at 97% (NL and MGG) in their rat-
ings. The mean score was 7/16, with a minimum of 2 
[30] and a maximum of 12 [27]. None of the included 
reviews presented the fundings of included RCTs. 
Cramer’s review was rated as moderate [25] in overall 
confidence, 3 as low [26, 27, 29] and 7 reviews as criti-
cally low [3, 23, 24, 28, 30–32].

Discussion
This overview was aimed at gathering recent evidence 
considering the potential positive effects of yoga on 
PTSD symptoms by including 11 SRs with additional 
meta-analysis in 8 of them. All in all, yoga provides ben-
efits for PTSD symptoms, although the quality of evi-
dence is low, given the heterogeneity and methodological 
concerns.

In 13 SRs dated from 2005 to 2013, the overview by 
Macy et  al. [16] reported that yoga intervention could 
relieve negative outcomes of trauma (depression, anxi-
ety, and PTSD). However, as only 30% of the primary 
studies were RCTs, their main recommendation was to 
increase the level of evidence by applying randomized 
control trial design. Close to ten years later, our over-
view included only SRs with RCTs, and additionally 
assessed quality of evidence using the AMSTAR-2 tool. 
The current overview highlights the fact that 3 SRs 
without meta-analysis [30–32] and 7 SRs with meta-
analysis [3, 23–27, 29] reported significant positive 

effects of yoga compared to control interventions in 
PTSD symptoms with small to moderate size effect, 
while one failed to report significant benefit of yoga 
[28]. The quality of evidence was rated as very low to 
moderate in 4 SRs [23–25, 27], and 6 SRs concluded 
that yoga could only be considered as an adjunctive 
treatment to conventional approach [3, 24–26, 29, 30]. 
For the sake of the PTSD patient, our overview sup-
ported the use of yoga as a complementary approach 
in clinical practice, while we recommend performance 
of RCTs comparing yoga with and without conven-
tional treatment, the objective being to delineate the 
effectiveness of yoga intervention more precisely in the 
PTSD population.

As aforementioned, PTSD symptoms can originate 
from several traumas. Referring to PTSD patients as 
a homogeneous population could be considered as a 
restrictive point of view. Even though our results, as 
previously reported [16], failed to demonstrate that dif-
ferent PTSD origins could cause more or fewer benefits, 
it bears mentioning that psychological and social fac-
tors might influence response to therapy, as previously 
demonstrated in the low back pain population [37–39]. 
For instance, the process of PTSD management in male 
veterans and active military persons, predominantly rep-
resented in our overview [24, 26, 27], cannot be equated 
to sexual abuse of women. Far from placing populations 
in opposition, specific yoga therapy programs might 
strengthen the effectiveness of this approach. Social fac-
tors, such as social gradient of health [38], professional 
status [39] or gender, should be taken into account and 
systematically assessed to guide yoga teachers to modu-
late their programs. Considering the numerous types of 
yoga, including the 8 identified in our overview, it is safe 
to suggest that a multidisciplinary approach, includ-
ing Acceptance and Commitment Therapy (ACT) [40] 
with medical and yoga teachers would help to shed light 
on this specific issue. So as to standardize therapeutic 
approach we recommend determining a specific yoga 
program dedicated to people presenting with PTSD asso-
ciated with specific modules for the different types of 
PTSD. In addition, the duration and frequency of yoga 
therapy sessions should be considered. Yoga therapy 
could be modeled on other complementary approaches 
such as mindfulness [41, 42] (e.g., Mindfulness Based 
Stress Reduction or Mindfulness-Based Cognitive ther-
apy) and clinical hypnosis [43], which recommend prac-
ticing for at least 8 weeks with a professional in order to 
achieve significant effects on anxiety or pain, potentiated 
by home self-practice [44, 45]. Subgroup analysis by Zhu 
et al. [29] showed that 8 to 16 weeks with 60 to 150 min 
per session improved the benefits of mindfulness exer-
cises on PTSD symptoms. Future research is needed to 
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Table 2 Methodological quality assessment

a Items 9 and 11 are presented without 9.1/9.2 and 11.1/11.2 distinction as there is only RCT in this overview
b Data available in previous publications [7, 35, 36]

°AMSTAR 2 critical domains, Y Yes, P Partially yes, N No, n.a not applicable

Rating overall confidence in the results of the review:

High: No or one non-critical weakness. The systematic review provides an accurate and comprehensive summary of the results of the available studies that address 
the question of interest

Moderate: more than one non-critical weakness. The systematic review has more than one weakness but no critical flaws. It may provide an accurate summary of the 
results of the available studies that were included in the review

Low: one critical flaw with or without non-critical weaknesses. The review has a critical flaw and may not provide an accurate and comprehensive summary of the 
available studies that address the question of interest

Critically low: more than one critical flaw with or without non-critical weaknesses. The review has more than one critical flaw and should not be relied on to provide an 
accurate and comprehensive summary of the available studies

AMSTAR 2 
criteriona

USE PICO METHOD INCLUSION SEARCH 
STRATEGY

SELECTION × 2 EXTRACTION × 2 EXCLUSIONS DESCRIPTION ROB RCT 

Systematic 
review

1 2 3 4 5 6 7 8 9

Niles, 2018 [31] Y P Y P N N N P N

Rosenbaum 
2015 [3]

Y P N P Y N N P P

Cramer 2018 
[25]

Y P N P Y Y Y Y Y

Hilton 2017 
[27]

Y Y Y Y Y Y N Y Y

Gallegos 2017 
[26]

Y P Y P Y Y N Y Y

Sciarrino 2017 
[32]

Y N Y P N N N P N

Kysar‑ Moon 
2021 [28]

Y N Y P N N N Y N

Björkman 2021 
[24]

Y P N P Y N N P P

Liu 2018 [30] Y P N P N N N P P

Bisson  2020b 
[23]

Y P Y Y N Y N N Y

Zhu 2021 [29] Y Y N P Y N N Y P

% of "No" 0 18 45 0 45 63 91 9 27

AMSTAR 2 
criteriona

FUNDING MA METHOD MA ROB IN 
RESULTS

ROB 
DISCUSSION

HETEROGENEITY MA ROB 
DISCUTED

COI & 
FUNDINGS

Overall 
confidence in 
the results of 
the reviews

Systematic 
review

10 11 12 13 14 15 16 Rating (/16)

Niles, 2018 [31] N n.a n.a N N n.a Y 3 Critically low

Rosenbaum 
2015 [3]

N N N N Y Y N 5 Critically low

Cramer 2018 
[25]

N Y Y Y N Y Y 11 Moderate

Hilton 2017 
[27]

N Y Y N Y N Y 12 Low

Gallegos 2017 
[26]

N N N Y Y Y Y 11 Low

Sciarrino 2017 
[32]

N n.a n.a N N n.a Y 3 Critically low

Kysar‑ Moon 
2021 [28]

N Y N N Y N Y 6 Critically low

Björkman 2021 
[24]

N Y Y N Y Y Y 7 Critically low

Liu 2018 [30] N n.a n.a Y N n.a N 2 Critically low

Bisson  2020b 
[23]

N N Y Y N N Y 8 Critically low

Zhu 2021 [29] N Y Y Y Y Y N 9 Low

% of "No" 100 9 27 54 45 27 27 Mean score = 7
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determine the “dose–response” relationship for yoga 
therapy delivered to PTSD patients.

Based on three main pillars (physical postures, breath-
ing techniques and meditation), yoga therapy is prom-
ising insofar as it helps to manage PTSD symptoms. In 
addition to subjective benefits, clinical research has inves-
tigated neuroimaging in different populations to support 
yoga-related neuroplasticity. In a recent review, van Aalst 
et al. [46] synthesized neurobiology advances determined 
from a neuroimaging framework. First, the authors stated 
that despite heterogeneous practice of yoga and target 
assessment, cerebral structural and functional changes 
were consistent in the 34 included studies. Morphologi-
cal studies showed an increase in regional grey matter 
density or volume in yoga practitioners compared to 
controls, with a higher grey matter localized at the insula 
[47–49] identified as central in interoceptive body aware-
ness and empathy [50, 51]. In addition, studies reported 
grey matter volume increase in hippocampus [47, 48, 52, 
53] and decrease in the amygdala, which was likely asso-
ciated with lower experienced stress due to yoga practice 
[54–57]. Furthermore, yoga meditation showed increased 
frontal region activation of several frontal regions [58–
61], known to be key to decision-making [62, 63], motor 
control [64, 65] and sustained attention [66]. In line with 
this result, one study reported that yoga meditation sig-
nificantly increased dopaminergic release in the ventral 
striatum [67], playing an important role in the circuitry 
underlying goal-directed behaviors, changes in affective 
states [68], and in the reward/motivation circuitry [69]. 
All in all, both bottom-up (physical posture and breath-
ing) and top-down (focused attention) mechanisms of 
action were involved in yoga therapy [70]. While these 
findings have not been collected in PTSD patients, the 
consistency of the results suggest that similar morpho-
logical and functional pathways are involved after yoga 
therapy in PTSD patients. Specific neuroplasticity after 
yoga therapy in PTSD patients has to be determined.

Limitations
Although providing new insight, this overview has sev-
eral limitations. First, the high overlap rate (CCA of 
21%) could have over-estimated conclusions from SRs 
including similar studies. In addition, the sample size of 
included studies was unequally distributed across the SRs 
(from 3 to 22) and the overall low methodological qual-
ity of included SRs (7 SR reported high risk of bias of 
included studies [23–27, 29, 30]) should nuance our con-
clusion. Our overview included SRs focusing on PTSD 
symptoms but avoiding considering secondary outcomes 
such as pain and physical activity [71] that have been 
shown to be associated with psychological distress [72–
75]. The heterogeneity of the yoga practices did not allow 

us to highlight which type of yoga would potentially the 
best approach for the PTSD population. Finally, future 
studies should include long- term follow-up periods to 
better establish yoga therapy efficacy.

Conclusion
The current overview, including 11 SR with RCT studies, 
highlighted promising results of yoga effectiveness for 
management of PTSD symptoms. In collaboration with 
clinicians and psychotherapists, this overview suggests 
a need for specific yoga programs taking into account 
social factors and having a standardized duration of 
8 weeks (or more), the objective being to assess not only 
PTSD symptoms, but also secondary outcomes such as 
pain and physical activity. Future studies should include 
long-term follow-up duration and neuroimaging to spe-
cifically delineate efficacy and neuroplasticity in PTSD 
patients.
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