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Abstract

The prevalence of posttraumatic stress disorder (PTSD) in
ex-combatants from illegal armed groups in Colombia has
been estimated at 37.4%. This high prevalence indicates a
need to explore alternative and adjunctive therapies in the
treatment of PTSD. A randomized controlled trial was
undertaken to evaluate the efficacy and safety of a protocol
based on Satyananda Yoga® in PTSD-diagnosed reintegrat-
ing adults in Colombia. One hundred reintegrating adults
(n = 50 for each of the yoga and control arms) from Bogota
and Medellin participated in this study. Yoga participants
engaged in a Satyananda Yoga intervention for 16 weeks
while the control group continued the regular demobiliza-
tion program. The Posttraumatic Stress Disorder Checklist
- Civilian Version (PCL-C) was used to evaluate the effects
of the applied therapy. Outcomes were assessed before entry
and after the treatment. T-tests revealed a treatment effect of
d=1.15 for the yoga group and a between-groups effect size
of d=.73. The difference in improvement in PCL-C scores
between both groups was 18.91% (p < 0.05). The highest
percentage of improvement was observed in the re-experi-
encing symptom cluster (23.71%; p < 0.05), with a treat-
ment effect of & = 1.40 for the yoga group and a between-
groups effect size of 4 = 1.15. The data suggest that
Satyananda Yoga methodology is an effective therapy for
reintegrating adults diagnosed with PTSD. Further research
is needed in order to evaluate prolonged effects of this alter-
native therapy.
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Introduction

Posttraumatic Stress Disorder (PTSD) is a clinical psychi-
atric condition that affects individuals that have been
exposed to traumatic experiences such as natural disasters or
combat. PTSD affects individuals as well as their families
and carries high costs for society, especially for individuals
who have been exposed to combat (Goldberg et al., 2014;
Ramchand, Rudavsky, Grant, Tanielian & Jaycox, 2015).
The term “reintegrating” is used to refer to ex-combatants
from illegal armed groups who gave up their weapons in
recent years. PTSD prevalence in reintegrating persons in
Colombia has been estimated at 37.4% (Baldovino, 2014)
to 57% (La Espriella & Falla, 2009). Another study of
1,570 individuals participating in the reintegration process
revealed a PTSD prevalence of 40% (Molina & Aponte,
2010). This finding is consistent with data from the
National Center for PTSD (2012) on the prevalence of
PTSD in American veterans (39%).

PTSD prevalence in reintegrating persons may be asso-
ciated with combat-related trauma acquired during the
ongoing domestic armed conflict that has been running in
Colombia for more than 50 years (Perez-Olmos, Fernandez-
Pifieres, & Rodado-Fuentes, 2005). In 2002, the
Colombian government initiated a peace transition pro-
gram coordinated by the Colombian Agency for
Reintegration (Agencia Colombiana para la Reintegracién;
ACR) that facilitates the demobilization and reintegration
of individuals from various illegal armed groups (ACR,
2013). The reintegration process involves participation in a
mandatory program that all individuals who have relin-
quished their weapons must follow in order to be integrat-
ed back into society. Individuals engaged in the armed
groups also often come from low income and violent back-
grounds and have lived through traumatic events associated
with rights violations, domestic violence, and lack of oppor-
tunities during their childhood and adolescence
(Castellanos et al., 2012).

According to the ACR, 26,712 persons were participat-
ing in the reintegration process at the end of 2014 (ACR,
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2015), which indicates that over 10,000 reintegrating per-
sons are likely suffering from PTSD. Until today, such cases
have been referred to public clinical care services for treat-
ment. Treatment alternatives for PTSD in Colombia are
limited due to a lack of public clinical care services.
Furthermore, there is not sufficient evidence on treatment
efficacy and adherence (Posada-Vila, Aguilar-Gaxiola,
Magafia & Gémez, 2004). Taken together, these factors
indicate a need for further research on alternative and
adjunctive therapies for the treatment of PTSD (Perez-
Olmos, Fernandez-Pifieres, & Rodado-Fuentes, 2005).

No rigorous study has been published to date on the
efficacy or effectiveness of alternative treatments for PTSD
in Colombia. Currently, publicly available treatments
include selective serotonin reuptake inhibitors (SSRIs) and
serotonin norepinephrine reuptake inhibitors (SNRIs),
whose effect on combat-related PTSD remains questionable
(Baciu et al., 2007; Brady et al., 2000; Cukor et al., 2009;
Davidson et al., 2006a, 2006b). A review of common
PTSD treatments by Cukor et al. (2009) suggested that
behavioral treatments, social and family-based treatments,
imagery-based treatments, distress tolerance-focused thera-
py; and technology-based treatments are the most common
and effective PTSD treatments. However, the majority of
these treatments are unavailable to reintegrating persons
seeking assistance through the public health services in
Colombia (Ministerio de Salud, 2015).

Studies based on mindfulness programs with war veter-
an samples have shown moderate benefits for veterans diag-
nosed with PTSD (Kearney, McDermot, Malte, &
Simpson, 2012; Kearney, McDermot, Malte, & Simpson,
2013; Vujanovic, Niles, Pietrefesa, Schmertz, & Potter,
2011). These studies mainly involve meditation associated
with the Buddhist Zen tradition, but they share the aim of
creating awareness with the yoga practices chosen for this
study. Other evidence-based interventions for PTSD, such
as prolonged exposure therapy (PET), have shown mixed
results and low adherence rates (Back, Killeen, Foa, Santa
Ana, & Gros, 2012; Nacasch et al., 2011; Powers, Halpern,
Ferenschak, Gillihan, & Foa, 2010; Tuerk, Grubaugh,
Myrick, Hamner, & Aciemo, 2011).

Recent studies have demonstrated the positive effects of
yoga therapy on PTSD symptoms, suggesting that multi-
component body-mind programs may be effective interven-
tions for PTSD (Clark et al., 2014; Descilo et al., 2010;
Dick, Niles, Street, DiMartino, & Mitchell, 2014; Mitchell
et al., 2014; Seppili et al., 2014; Staples, Hamilton, &
Uddo, 2013; van der Kolk et al., 2014). A meta-analysis by
Cabral, Meyer, and Ames (2011) promoted yoga as a bene-
ficial adjunct treatment and reported a mean effect size of -
3.25. In a study exploring the effect of a 10-week trauma-
informed yoga intervention for 64 women with chronic,

treatment-resistant PTSD, van der Kolk et al. (2014) estab-
lished a moderate overall treatment effect of 4 = .41 (group
x time interaction). Specifically, the yoga intervention pro-
duced a large effect size (4 = 1.07) whilst the control group
demonstrated moderate symptom reduction (d = 0.66). A
recent randomized controlled longitudinal study reported a
large effect size of 4= 1.16 for total PCL-M score reduction
in a sample of 21 U.S. Army Veterans after a one-week
Sudarshan Kriya program (Seppild et al., 2014).

Furthermore, a study of 12 war veterans in the United
States reported a moderate treatment effect of & = .36 for
hyperarousal symptom reduction after 12 yoga sessions
(Staples et al., 2013). Telles, Singh, and Balkrishna (2012)
reported effect sizes of 4= .5 and 4= .8 in a group of high
school students with PTSD from the Kosovo War after
completing a treatment program of meditation and breath-
ing techniques. However, these results should be interpret-
ed with caution due to the lack of a control group. Another
study of war-related PTSD reported a large treatment effect
of d=2.20 in a sample of 31 children exposed to war in Sri
Lanka after six sessions of meditation and relaxation (Catani
et al., 2009). The yoga nidra variant, iRest, has also ren-
dered positive results for combat-related stress (Stankovic,
2011). Whilst this is promising, it should be noted that
iRest is based on the practice of Satyananda Yoga Nidra,
which was developed by Swami Satyananda, the founder of
Satyananda Yoga (Saraswati, 1998). The present study uti-
lized Satyananda Yoga Nidra in the treatment protocol.

Other studies have indicated the beneficial nature of
yoga for PTSD and have encouraged further research on the
subject (Baciu et al., 2007; Cabral et al., 2011; Cocfield,
2007; Da Silva, Ravindran, & Ravindran, 2009; Descilo et
al., 2011; Dick et al., 2014; Salmon, Lush, Megan, &
Septhon, 2009; Mitchell et al., 2014; Stankovic, 2011;
Stoller, Greuel, Cimini, Fowler, & Koomar, 2012; Telles,
Singh, & Balkrishna, 2012; van der Kolk et al., 2014).
Nevertheless, other authors have suggested that controlled
studies in diverse cultures are needed to extend these find-
ings to other populations (e.g., Descilo et al., 2010). Yoga
for PTSD has also been recommended when first-line treat-
ments are not successful or require augmentation (Cukor et
al., 2009). Caution should be taken before employing any
emerging therapies outside of research protocols developed
to test their efficacy (Cukor et al., 2009; Descilo et al.,
2010). This study explores the efficacy of a Satyananda Yoga
program in a Colombian sample where first-line treatment
has not been sufficiently successful.

Satyananda Yoga classes focus on four key aspects of
yoga: asana (physical postures), pranayama (breathing exer-
cises), yoga nidra (deep relaxation), and meditation
(Saraswati, 2008). The practices of asana and pranayama are
drawn from the hatha yoga tradition, while the practices of
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yoga nidra and meditation are taken from the raja yoga tra-
dition. All Satyananda Yoga practices are aimed at creating
awareness in an integral or holistic approach, which harmo-
nizes the body, mind, emotions, and spiritual aspects of the
practitioner (Saraswati, 1996; Vivekananda, 2005). The
asana and pranayama component can reduce anxiety,
depression, and stress symptoms by helping participants to
focus on awareness of the present moment (Vivekananda,
2005), rather than focusing on traumatic events of the past
or future uncertainties. Asanas and pranayamas also have a
significant effect on hormone secretion, including increased
dopamine and serotonin secretion and reduced emission of
the stress hormone cortisol (Thirthalli et al., 2013), which
could account for an improvement in hyperarousal and re-
experiencing symptoms.

Deep relaxation has also been linked to an improve-
ment in sleep patterns, including a positive increase in elec-
troencephalographic (EEG) alpha waves, as well as signifi-
cant changes in galvanic skin response (GSR; Kumar,
20006). Both of these metrics are associated with the fight-
or-flight response. Meditation, the fourth component of a
Satyananda Yoga class, has also been associated with regain-
ing the sense of control that is often lost during a traumat-
ic event (Posadzki, Parekh, & Glass, 2010). Meditation has
been shown to lead to an increased sense of self-efficacy,
which could improve coping in trauma survivors (Waelde,
Thompson, & Gallagher-Thompson, 2004). Meditation
has further been associated with an increase in telomerase
activity (Jacobs et al., 2011), 5-hydroxyindole-3-acetic acid
(5-HIAA) and serotonin levels, as well as a decrease in vanil-
lic-mandelic acid (VMA), each of which may engage the
relaxation response rather than the fight-or-flight response
(Bujatti & Biederer, 1976). Finally, Satyananda Yoga medi-
tation has been associated with an increase in low frequen-

cy EEG activity (Thomas, Jamieson, & Cohen, 2014),

Methods

A randomized controlled trial (RCT) design was imple-
mented to test the efficacy of Satyananda Yoga in PTSD-
diagnosed reintegrating adults. The Independent Ethics
Committee of the Military Central Hospital approved the
protocol, the informed consent form, and the researchers.
The research was performed at all times in strict compliance
with the principles established in the Declaration of
Helsinki (World Medical Association, 2013). The research
was conducted by Los Andes University and the
Colombian non-profit Dunna Corporation. The research
was funded sponsored y the Bolivar Davivienda Foundation

and the ACR.

Participants

One hundred reintegrating individuals were recruited from
a total population of 417 reintegrating individuals from
Bogotd and Medellin, the two largest cities in Colombia.
The 417 individuals were pre-selected by the ACR in
Bogotd and Medellin as per prior PTSD-risk assessment or
preliminary clinical observations by ACR psychologists.
The sample size calculation was conducted using the EPI-
DAT statistics package and resulted in a sample size propor-
tional to the following values: alpha .05%, power 80%, an
expected effect size of -3.25 (as reported by Cabral et al.,
2011), and a ratio of one yoga group participant per one
control group participant. A sample of 92 individuals (46
per arm) was calculated. Adding an expected loss of 10%,
the investigative group decided to invite a total of 100 indi-
viduals after obtaining informed consent from participants.
The 417 individuals were invited to a session where the
yoga intervention was explained in detail. The first 100
individuals who signed the informed consent form after this
session were invited to the study. See Figure 1.

which could be responsible for an
improvement in hyperarousal and other

417 DEMOBILIZED INDIVIDUALS
SIGNED INFORMED CONSENT IN
BOGOTA AND MEDELLIN

PTSD symptoms. Satyananda Yoga was
selected for use in the present study

'

because the classes incorporate the bene-
fits of these four practices in a holistic

PCL-C APPLICATION

approach so that all PTSD symptom

clusters are addressed in the most integral
way.

The aim of the present study was to

CONFIRMED MODERATE TO SEVEREPTSDIN | ) 249 WERE EXCLUDED DUE TO THE ABSENCE
168 INDIVIDUALS OF MODERATE OR SEVERE PTSD
. 68 LEFT THE STUDY DUE TO
AFTER RANDOMIZATION -
100 INDIVIDUALS WERE ADMITTED RANDOMIZATION
AN 2 PARTICIPANTS OF THE YOGA GROUP

test the efficacy of an intervention based
on a Satyananda Yoga protocol for PTSD

YOGA GROUP

n=50 WERE ASSIGNED TO THE

A4

n=50 WERE ASSIGNED TO THE
CONTROL GROUP

AND 8 PARTICIPANTS OF THE CONTROL
GROUP LEFT THE STUDY DUE TO CHANGE
IN DOMICILE FOR SECURITY REASONS

on reintegrating adults exposed to the
Colombian armed conflict.
hypothesized that a 16-week Satyananda
Yoga intervention would significantly
improve PTSD symptoms.

It was

ANALYSIS
ANALYZED 48 ANALYZED 42

Figure 1. Flow chart of study participants.
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After baseline assessments, participants were randomly
assigned by computerized randomization to one of two
groups: the intervention group (7 = 50) or the control
group (7 = 50), using the EPIDAT statistical package, ver-
sion 3.1. Researchers who performed statistical analyses
were blinded to the assignment of the participants. During
the 16-week trial, the intervention group received the
mandatory ordinary assistance for reintegrating individuals
plus two weekly sessions of Satyananda Yoga, while the con-
trol group only received the mandatory ordinary assistance
protocol designed by ACR for reintegrating individuals,
which included a monthly appointment with a trained psy-
chologist designed to follow up on individual progress in
the reintegration process. The control group was placed on
a waiting list for yoga classes.

In the intervention group, two individuals withdrew
due to a change in domicile for security reasons. In the con-
trol group, four individuals withdrew the informed consent.
Assistance to Satyananda Yoga sessions was rigorously con-
trolled during the trial.

Measures

Trained psychologists applied the Posttraumatic Stress
Disorder Checklist - Civilian Version (PCL-C)
(Andrykowski, Cordova, Studts, & Miller, 1998;

McDonald & Calhoun, 2010), which an expert psychiatrist
interpreted to confirm the diagnosis of PTSD. The PCL-C
was chosen as it has been validated as an accurate measure-
ment tool in Spanish for the Colombian population
(Marshall, 2004; Miles, Marshall, & Shell, 2008; Pineda,
Guerrero, Pinilla, & Estupindn, 2002). The factors used to
measure the severity of PTSD were the occurrence and
prevalence of symptoms in each participant. The yoga inter-
vention was evaluated by comparing PCL-C scores in the
group that participated in yoga classes against PCL-C scores
in the group receiving no treatment. Inclusion criteria
involved signing informed consent and a diagnosis of PTSD
confirmed by a minimum total PCL-C score of 44 (Pineda
et al, 2002). Exclusion criteria included the non-signature
of the informed consent and absence of PTSD.

Yoga Intervention
The 16-week intervention consisted of yoga classes taught
twice a week by 8 yoga teachers; each city had four groups,
each of which were taught by a different teacher. Each yoga
teacher had 10 or more years of experience with Satyananda
Yoga. In addition, a yoga expert and a psychiatrist guided
the design of a handbook for participants and a teacher pro-
gram for each session. The protocol was peer-reviewed by a
Satyananda Yoga teacher with extensive experience working
with war veterans affected by PTSD in Australia.

The yoga techniques and practices included in the

study protocol were drawn from the Satyananda Yoga tradi-
tion, which was developed by Swami Satyananda Saraswati,
and were adapted to meet the needs and requirements of
reintegrating persons affected by PTSD in Colombia. In the
spirit of Swami Satyananda's teachings, participants were
encouraged to listen to and respect their bodies rather than
to push for perfectly executed poses. The protocol also
encouraged them to practice slowly so that awareness of the
present moment was maintained. Satyananda Yoga does not
use props, which facilitated the process of accepting, appre-
ciating, and trusting one's body as it is. Regarding physical
assists, Satyananda Yoga teachers generally refrain from
adjusting students, trusting that they are able, in the short
or long term, to adjust the practices to their own capabili-
ties and will.

Classes were taught in an undisclosed location due to
security reasons. The room was spacious and adequately lit.
Each one-hour class included a component of asana (pos-
tures), pranayama (breathing techniques), yoga nidra (deep
relaxation), and meditation techniques to facilitate the
process of reconnecting body, mind, and emotions, and to
develop acceptance of and trust in one's own self. All refer-
ences to devotional aspects of yoga were removed. Postures
were drawn from the beginners and intermediate
Satyananda Yoga asana series (Saraswati, 1996). Relevant
pranayama practices may be found in the same manual on
pages 372-403 (Saraswati, 1996). Guided meditations
(Saraswati, 2001) and full transcripts of Satyananda Yoga
Nidra are also publicly available (Saraswati, 2006). Each
class included five sections: (1) settling the mind and body
and establishing awareness (5 minutes); (2) asana (20 min-
utes); (3) pranayama (5 minutes); (4) Satyananda Yoga
Nidra (20 minutes); and (5) meditation (10 minutes).

Participants in the intervention group were encouraged
to practice yoga at home during and after the intervention.
To facilitate this process, individuals that were part of the
intervention group were given a CD of Satyananda Yoga
Nidra and various meditations, as well as a handbook detail-
ing the postures and breathing exercises practiced during
the intervention. Participants did not receive compensation
for their participation in the study. However, the interven-
tion group received a light snack after each session.
Participants whose data were included in the final analysis
attended at least 75% of the sessions offered during the
intervention; their attendance was acknowledged by the
government in a formal closing session where attendance
diplomas were delivered.

Statistical Analysis

Participant data, including demographics, trauma history,
and PTSD symptom duration, were collected at baseline.
One week after the intervention was completed, study par-
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ticipants in both groups were readministered the PCL-C.
Data were analyzed using IBM SPSS Statistics Version 22.0.

Both the yoga and control groups were compared to
verify PTSD scores and comparability and homogeneity of
demographic variables. Chi-square tests and t-tests were
used to determine group comparability depending on each
variable. Hypothesis tests at the 5% level (one-tailed tests)
were performed to evaluate the differences (X* and #distri-
bution for each arm, depending on the case). There was no
data imputation since lost values did not exceed 5%. Once
homogeneity was confirmed, we conducted #tests to estab-
lish the efficacy of yoga in improving PTSD symptoms.
Cohen’s d effect sizes were calculated, alongside the percent-
age of improvement, which is considered clinically signifi-
cant above 12% in the context of mental health (Long,
2011). Finally, regression analyses were performed to deter-
mine whether demographic variables influenced symptom
recovery.

Researchers kept a strict record of serious and non-seri-
ous adverse events according to good clinical practice
(GCP) (Idinpidin-heikkild, 1994). No serious adwerse
events occurred. Two participants reported minor
headaches. The pre-test was conducted during the first week
of the yoga intervention at the Satyananda Yoga venues. The
post-test was conducted the week after the final yoga ses-
sion, followed by qualitative analyses based on findings
derived from focus groups conducted at the end of the
intervention (7#=16; 5 questions on the perceived benefits of
the program by participants). Experienced clinical psychol-
ogists conducted both assessments and analyses.

Results

The PCL-C detected a PTSD prevalence of 86% [95% CI:
80.56%, 92.81%], which is markedly higher than the aver-
age prevalence reported for Colombia in other studies con-
cerning reintegrating persons (De la Espriella & Falla,
2009; Molina & Aponte, 2010). However, a study on
PTSD with internally displaced persons reported a preva-
lence of 92.27% (Sinisterra, Figueroa, Moreno, Robayo, &
Sanguino, 2010). Yoga group and control group partici-
pants did not differ significantly on any demographic vari-
able after performing chi-square tests (see Table 1).

Mean and standard deviations for total PCL-C scores
and symptom cluster scores for both groups before and after
the intervention are reported in Table 2. Group compar-
isons of PCL-C total scores and symptom-cluster scores at
pretest and post-test are also reported. Both groups experi-
enced significant decreases in PCL-C total scores (as indi-
cated by statistically significant linear trends and statistical-
ly significant differences) and symptom cluster scores.
However, the yoga group demonstrated a large treatment
effect (4= 1.15), whilst the control group exhibited a small-
medium treatment effect (4= 0.42). Large treatment effects
were also observed in the yoga group for each symptom
cluster, including re-experiencing symptoms (yoga group: d
= 1.40; control group: 4= 0.25); avoidance symptoms (yoga
group: d = 1.09; control group: 4 = 0.43) and hyperarousal
symptoms (yoga group: & = 0.99; control group: 4 = 0.46).

Control Group Treatment Group X
Variable
Sex Male Female Male Female
76.20% 23.80% 70% 30% 0.64
None Incomp. Incomp. None Incomp. Incomp.
Education Elemen. Highsch. Elemen. Highsch.
24% 23.80% 47.60% 2% 22% 46% 0.93
Marital status Single With partner Separated Single With partner Separated
26.20% 66.60% 7,10% 42% 52% 4% 0.38
Religion Catholic Christian Atheist Catholic Christian Atheist
69% 26.20% 4.80% 72% 26% 2% 0.75
Geographic Rural Town City Rural Town City
origin 35.70% 35.70% 28.60% 34% 42% 24% 0.8
Wounded Yes No Yes No
in combat 69% 31% 54% 46% 0.1
Death of peers in Yes No Yes No
combat 88% 11.90% 88% 10% 0.53
Prior Yes No Yes No
Treatment 7.10% 92.90% 10 86% 0.43

Table 1. Baseline analysis of demographic variables by control and treatment group
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Descriptives
Pre-treatment Post-treatment Pre-treatment-Post-treatment
change
Measure Mean SD Mean SD b t Cohen d
PCL-C Total
score
Control 54.9 17.403 48.26 14.099 0.20** 3.407 0.42
Yoga 56.3 15.484 38.84 14914 0.50%** 9.593 1.15
Rexperiencing
symptoms
Control 16.17 5.717 14.86 4.519 0.13* 2.027 0.25
Yoga 17.16 4.613 11.7 4.765 0.57*** 9.356 1.40
Avoidance
symptoms
Control 22.26 7.768 19.31 5.62 0.21** 2.759 0.43
Yoga 22.88 6.73 15.84 6.156 0.48*** 8.246 1.09
Hyperarousal
symptoms
Control 16.48 5.474 14.1 4.863 0.22** 3.740 0.46
Yoga 16.26 5.314 11.3 4.661 0.44*** 7.317 0.99
*p<0.05 **p<0.005 ***p<0.001
Abbreviations: & = unstandardized regression coefficients. PCL-C = PTSD Checklist Civilian Version

Table 2. Outcomes by PCL-C total and symptom cluster scores pre-treatment and post-treatment

The yoga group demonstrated a clinical improvement
of 31.01%, compared to an improvement of 12.10% in the
control group. According to Long (2011), significant clini-
cal difference is indicated by a difference of 12%. The dif-
ference in PTSD symptom improvement between groups in
the present study is 18.91% (p < .005). This suggests that
the Satyananda Yoga program elicited significant clinical
improvement in PTSD symptoms (see Figure 2a). As shown
in the figure, the mean PCL-C score for the yoga group
post-intervention (38.84) is below the cutoff score for
establishing the presence of PTSD (44.00). However, the
mean PTSD score in the control group (48.26) indicates
persistent PTSD symptoms that reintegrating persons who
did not complete the yoga program continue to suffer.

Similar results were obtained in analyses by symptom
clusters (see Figures 2b, 2c, 2d). We observed a significant
clinical improvement (>12%) for all symptom clusters,
especially in the re-experiencing symptom cluster, which
elicited a clinical improvement of 23.71% (see Figure 2b).

Linear regression analyses were performed to identify
factors associated with greater improvement in PCL-C
scores. Results suggest that decreases in PCL-C scores (total
scores and specific symptom-cluster scores) reflect the work
of the yoga intervention rather than other demographic or
social variables (see Table 3).

56.30

55 e Yoga
50 54.90 8.26 s Control
45
40 31.01% 18.91 % (p<0.05)
35 38.:84

Pre Post

Figure 2a.

Percentage of clinical improvement for both groups in
PCL-C scores.

25
- Yoga
20 1716 = Control
8.10 %
15 86
16.17 ‘
10 31.81% 23.71 % (p<0.05)
11.70
5
Pre Post

Figure 2b.

Percentage of clinical improvement for both groups in
Re-experiencing symptoms scores from the PCL-C.
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20 7 0 |
is 287070 | 17.51% (p<0.05)
15.84
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Figure 2c.

Percentage of clinical improvement for both groups in
Avoidance symptoms from the PCL-C.

20

16 14.44 % = s
15 16.26 — 1410 s Control
30.50 % ‘ 16.06 % (p<0.05)
10 11.30
5 .
Pre Post
Figure 2d.

Percentage of clinical improvement for both groups in
Hyperarousal symptoms from the PCL-C.

Regarding participant safety, no serious adverse effects
according to GCP standards were present during the one-
month post-intervention follow-up period.

Discussion

Colombia’s persistent civil unrest creates a need to evaluate
alternatives for treating the population affected by PTSD.

Results of this study suggest that yoga is a safe, non-phar-
macological alternative for former combatants from
Colombian illegal armed groups, whose mental health is
key to successful reintegration into society as civilians. Only
two participants left the yoga group due to a change of
address, which demonstrates that Satyananda Yoga gener-
ates high adherence rates in the reintegrating population.

The central finding in this study shows that the group
that received Satyananda Yoga decreased its PCL-C scores
with a statistically significant difference (p < .005) post-
intervention. PCL-C scores for the control group also
decreased but at a lower rate. Mitchell et al. (2014) report-
ed similar results, and other studies also show that the con-
trol group also improved their PTSD symptoms (Telles et
al., 2012; van der Kolk et al., 2014). The decrease in the
total PCL-C scores for the control group in this study may
be attributed to the fact that all reintegrating persons have
to go through a reintegration program that includes psy-
chosocial support in the form of monthly individual ses-
sions with trained psychologists. It is important to note,
however, that the mean PCL-C score for the yoga group
after the intervention, but not for the control group, falls
below the cutoff point for PTSD diagnosis as suggested by
the PCL-C scale. This is comparable to the findings report-
ed in a recent study (van der Kolk et al., 2014) where 52%
of the intervention group no longer met PTSD diagnostic
criteria according to the Clinician Administered PTSD
Scale (CAPS) after completing a yoga program.

The clinical improvement observed was 31.01% in the
yoga group compared to 12.10% in the control group,
which demonstrates the efficacy of the program for this
population. Furthermore, regression analyses indicate that
the effect is attributable to the yoga intervention and not to

Total PCL-C scores | Re-experiencing symptoms Avoidance symptoms | Hyperarousal symptoms
Beta R’ Beta R’ Beta R’ Beta R’

Model 1a -9.611** | 0.090 3.195** 0.090 -3.571% 0.085 -2.846** 0.07
Model 2b -9.91* | 0.091 -3.285*** 0.089 -3.701** 0.088 -2.923** 0.066
Model 3¢ -10.29*| 0.110 -3.405%** 0.102 -3.907** 0.113 -2.982** 0.069
Model 4d -9.20* | 0.075 -3.132%* 0.073 -3.491* 0.085 -2.581* 0.036
Model 5e -8.99* 0.084 -3.103** 0.06 -3.373* 0.111 -2.512* 0.043
Model 6f -8.49* 0.095 -2952* 0.074 -3.215* 0.114 -2.326 0.062
Model 7¢g -8.67* 0.112 -2962* 0.073 -3.293* 0.147 -2.415 0.073

*5<0.05 **p<0.005 ***»<0.001

a= adjusted model by age

b= adjusted model by * and sex

c= adjusted model by ** and marital status

d= adjusted model by **< and education

e = adjusted model by *"<¢ and religion

f= adjusted model by **<¢¢ and wounded in combat

g= adjusted model by **<<f and death of peers in combat

Table 3. Linear regression models for analysis of treatment effect over demographic and social variables in PCL-C

scores and subscales.
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other demographic variables. The yoga group demonstrated
a large treatment effect (4 = 1.15), while the control group
only reported a small-medium effect size (4 = .42). There
was an overall treatment effect of & = .73. This finding is
consistent with effect sizes reported for a smaller sample (n
= 21) of U.S. Army Veterans from Iraq and Afghanistan
after a one-week Sudarshan Kriya program (Seppili et al.,
2014). The study reported an effect size of 4 = 1.16 one
week after the intervention, d = .96 one month after and d
= 1.00 one year after the intervention for total PCL-C
scores.

The effect size for this study was larger than the effect
reported by van der Kolk et al. (2014; 4= .41), although the
effect size for the yoga group (4 = 1.07) was similar to that
obtained in the present study (4 = 1.15). The differences
may be attributable to the type of PTSD (combat-related
vs. domestic-violence related), to the yoga protocol, or to
differences in the population, as the study conducted by van
der Kolk et al. (2014) only included women affected by vio-
lence in a domestic setting. Effect sizes observed in this
study were also larger than those reported for children
affected by the war in Kosovo (Telles et al., 2012), which
may be due to the fact that this study also included asana
and deep relaxation and these additional components may
have contributed to a larger effect size. On the other hand,
the effect size of d = 1.15 obtained in this study is smaller
than the effect size reported for children exposed to war and
tsunami in Sri Lanka (4 = 2.20) in a study with no control
group. This could be explained by the presence of higher
resilience levels in children (Keyes et al., 2014) as compared
to reintegrating adults.

Clinical improvement by symptom cluster was more
than 12%, which is the suggested minimum for clinical
conditions (Long, 2011). Improvement was especially large
for re-experiencing symptoms, with an effect size of 4 =
1.40 in the intervention group. Positive effects of this inter-
vention on individuals affected by combat-related trauma
can be explained by a mind shift that results from the yoga
practice, specifically in the reduction of emotional suppres-
sion (Dick et al., 2014); yoga group participants became
aware of their mind, became more detached, and learned to
accept and let go of worries (Vivekananda, 2005; Waelde et
al., 2004).

The effect size for hyperarousal symptoms (4 = .99) is
larger than that reported for a sample of U.S. military vet-
erans (d = .30) after 12 yoga sessions (Staples et al., 2013).
This difference could be attributable to the longer interven-
tion chosen for this study or to the yoga protocol. Another
study, however, reported an effect size of &= 1.40 for a sam-
ple of 21 veterans after a Sudarshan Kriya program, which
could suggest that a decrease in hyperarousal symptoms
could be associated with intensive breathing practices. The

positive effect on hyperarousal symptoms could also be
explained by the hypothesis that Satyananda Yoga medita-
tions help participants to experience somatosensorial with-
drawal as evidenced by Thomas, Jamieson, and Cohen
(2014) when examining EEG patterns in individuals prac-
tising Satyananda Yoga meditations. Increased alpha wave
activity could also occur as a result of deep relaxation prac-
tices, as reported by Kumar (2006) in a study of a yoga
nidra program. This experience is likely to reduce startle
and other hyperarousal symptoms, as the participant is con-
sciously able to withdraw from outside stimuli into a
calmer, meditative state. Hormonal regulation, as reported
in other studies (Bujati & Biederer, 1976; Jacobs et al.,
2011, Thirthalli et al., 2013), could also aid in the reduc-
tion of hyperarousal symptoms in reintegrating persons par-
ticipating in this study.

Regarding re-experiencing symptoms, Satyananda Yoga
produced a larger effect than Sudarshan Kriya as reported
by Seppilid et al. (2014). This could be explained by the
effects of yoga nidra and Satyananda Yoga meditation prac-
tices, which are aimed at re-wiring the brain and introduc-
ing a non-judgemental witness attitude that allows individ-
uals to accept the past (Satyananda, 2006). Regarding
avoidance symptoms, Sudarshan Kriya reported a slightly
smaller between-groups effect size (4 = .55). Improvement
in avoidance symptoms could be explained by the focus on
the present moment brought by the practices (Satyananda,
2008). The Satyananda yoga approach, which is based on
awareness, breathing, and relaxation, was intended to bring
participants’ minds to the present moment, helping them
learn to live in the here and now, which may have lowered
the prevalence of intrusive memories (related to living in the
past) and anxiety (related to living in the future). This could
explain the improvement in re-experiencing symptoms,
which may also be associated with regaining a sense of con-
trol (Engel et al., n.d; Posadzki, Parekh, & Glass, 2010).

Avoidance symptoms were also reduced for participants
in the study, but the effect size was smaller than the one
observed for other DSM-IV symptom clusters. This may be
due to the fact that avoidance has been associated with
poorer treatment response for chronic PTSD (Badour,
Blonigen, Boden, Feldner, & Bonn-Miller, 2012).

Contrasting with other studies that explore the effect of
alternative treatments for PTSD, the present study takes
into account a significantly larger sample and presents min-
imal subject loss. In addition, the randomized and con-
trolled nature of the study enables the research community
to scientifically demonstrate the efficacy of the Satyananda
Yoga-based protocol in the management of PTSD symp-
toms. This data support requirements regarding validation
studies in different cultures (Descilo et al., 2010).
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It is important to consider that the intervention took place
during an ongoing armed conflict. Specifically, disarmed
individuals are still threatened by armed groups where the
latter are chased and forced by the former to re-arm, re-join
the group, and continue combat. In this sense, the threaten-
ing environment in which the intervention participants live
may have hindered the alleviation of their symptoms. In
other words, it is critical to understand the changes the par-
ticipants had as a result of the intervention in light of the
ongoing violent setting in which they live. Thus, it may be
possible that within a peaceful environment the interven-
tion results, or more specifically the improvement of PTSD
symptoms and the number of subjects lost, may have been
better. This hypothesis may be important in terms of polit-
ical and social views that determine reintegration programs
and expectations of peace.

In summary, the present study demonstrates that
Satyananda Yoga-based programs are effective in reducing
PCL-C total scores, and therefore PTSD symptoms. The
large effect sizes observed for different symptom clusters,
especially for re-experiencing symptoms, indicated a signif-
icant clinical improvement in the intervention group.

Study Limitations and Future Directions

A limitation of the study was the inability to determine the
long-term effects of the intervention; further research on
the subject is necessary. Specifically, information on any
relapses of PTSD symptoms, as well as the possibility of
returning to an armed group during the three months after
completing the intervention, is unavailable. Thus, it is not
possible to determine whether the positive effects of yoga
will be retained. However, the intervention trained partici-
pants to practice yoga at home, which was intended to guar-
antee a long-lasting effect.

Further research could compare specific features of the
Satyananda Yoga methodology for the management of
PTSD symptoms with other types of treatments, such as
pharmacological and cognitive-behavioral treatments (e.g.,
PET; Powers et al., 2010). For instance, Satyananda Yoga
therapy can be assessed both alone and as an adjunctive
treatment. This issue is especially important because alter-
native therapies, such as yoga, are recommended after first-
line treatments (Cukor et al., 2009), and their use requires
multicultural validation studies (Descilo et al., 2010).

Given the positive effects observed in the present study,
further research on the impact of Satyananda Yoga on other
trauma survivors of the Colombian armed conflict is strong-
ly encouraged.

Conclusions

This study suggests that yoga is effective for reducing PTSD
symptoms in ex-combatants from the illegal armed groups
in Colombia. The practical relevance of the results of the
present intervention for yoga teachers and the Colombian
healthcare system are notable. On the one hand, yoga group
participants culminated their yoga sessions with significant
satisfaction levels. Some participants showed interest in
training as yoga teachers themselves; this outcome is very
important since it entails the possibility of making yoga
interventions and projects with non-privileged individuals
more sustainable in the long-term. In this sense, former
reintegrating populations diagnosed with PTSD can be
trained to alleviate the suffering in other victims of violence,
which, in turn, becomes an employment opportunity for a
trauma survivor. Training as a yoga teacher has the potential
to change his or her life and break the cycle of violence by
promoting knowledge, awareness, and peace through holis-
tic yoga.
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