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Objectives: The aim of this study is to evaluate the efficacy and tolerability of Sudarshan Kriya Yoga (SKY) course in 
generalized anxiety disorder (GAD) outpatients, who after eight weeks of an appropriate dose of traditional therapy had not 
yet achieved remission.

Subjects: The adult participants (18-65 years) were outpatients with a primary diagnosis of GAD with or without 
comorbidities on the Mini-International Neuropsychiatric Interview (MINI). Participants had a minimum of eight weeks 
standard treatment with an appropriate dose of a standard prescription anxiolytic, a clinician global impression-severity 
(CGI-S) score of 5-7, a Hamilton anxiety scale (HAM-A) total score ≥20 including a score of >2 on the anxious mood 
and tension items.

Materials and Methods: Forty-one patients were enrolled in an open-label trial of the SKY course as an adjunct to 
standard treatment of GAD at the START Clinic for Mood and Anxiety Disorders, a tertiary care mood and anxiety 
disorder clinic in Toronto. The SKY course was administered over five days (22 h total). Subjects were encouraged to 
practice the yoga breathing techniques at home for 20 min per day after the course and were offered group practice 
sessions for 2 h once a week led by certified yoga instructors. The primary outcome measure was the mean change 
from pre-treatment on the HAM-A scale. Psychological measures were obtained at baseline and four weeks after 
completing the intervention.

Results: Thirty-one patients completed the program (mean age 42.6 ± 13.3 years). Among completers, significant reductions 
occurred in the pre- and post-intervention mean HAM-A total score (t=4.59; P<0.01) and psychic subscale (t=5.00; P≤0.01). 
The response rate was 73% and the remission rate 41% as measured on the HAM-A.

Conclusion: The results of this small pilot trial suggest that the SKY course represents a potentially valuable adjunct to 
standard pharmacotherapy in patients with GAD or treatment-resistant GAD, and warrants further investigation. In particular, 
changes in worry and body symptoms showed significant improvements that may further our understanding of the mechanism 
of change in the tolerance of anxiety and worry.

Key words: Anxiety; cognitive behavioral therapy; generalized anxiety disorder; mindfulness based stress reduction;  
post-traumatic stress disorder; yoga.

ABSTRACT 

A multicomponent yoga-based, breath intervention program 
as an adjunctive treatment in patients suffering from 
generalized anxiety disorder with or without comorbidities

Martin A Katzman1,2,3,4, Monica Vermani1, Patricia L Gerbarg5, Richard P Brown6, Christina Iorio3, Michele Davis7,  
Catherine Cameron1, Dina Tsirgielis1

1START Clinic for Mood and Anxiety Disorders, Toronto, ON, 2Northern Ontario School of Medicine, Thunder Bay, ON, 3Lakehead University, 
Thunder Bay, ON, 4University of Toronto, Toronto, ON, Canada, 5New York Medical College, New York, USA, 6Columbia University, New York, 
USA, 7Guelph University, Guelph, ON, Canada

Address for correspondence: Dr. Martin A Katzman,  
C/o START Clinic for Mood and Anxiety Disorders, 32 Park Road, Toronto, Ontario, M4W 2N4, Canada.  

E-mail: mkatzman@startclinic.ca

Original Article

Access this article online

Website: 
www.ijoy.org.in

Quick Response Code

DOI: 
10.4103/0973-6131.91716

INTRODUCTION

Anxiety disorders are among the most prevalent psychiatric 
conditions in the United States, as indicated by a lifetime 
prevalence of 28.8%[1] and a 12-month prevalence rate of 
18.1%.[2] It is estimated that the cost of care for anxiety 
disorders was $42.3 billion US in 1990.[3] Direct costs 
of care include hospitalizations, emergency room visits, 
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prescription drugs, and counseling, whereas indirect 
costs include absenteeism from work or school, reduced 
productivity, unemployment, substance abuse/addiction 
often as ‘self-medication,’ and even suicide.[4]

Generalized anxiety disorder (GAD), with a one-year 
prevalence of approximately 3% and a lifetime prevalence 
of 5%,[5] has the potential to cause serious interference with 
a person’s daily living.[6] By definition, GAD is characterized 
by excessive anxiety and worry that lasts for at least six 
months and is associated with three or four or more of the 
following symptoms: restlessness, being easily fatigued, 
difficulty in concentrating, irritability, muscle tension, and 
sleep disturbance.[5] Excessive and uncontrollable worry 
is a core feature of GAD.[5] The content of worry is often 
about the individuals’ health, health of their significant 
others, personal finances and the future.[5]

The age of onset for GAD is often prior to age 20 and 
women are more likely to be diagnosed than men.[7] 
This disorder also exhibits a high degree of chronicity, 
and is often complicated by a high prevalence (45-91%) 
of comorbidity with other psychiatric and/or medical 
conditions including panic disorder, agoraphobia, social 
phobia, major depressive disorder, and dysthymia,[8,9] as 
well as a variety of cardiovascular, gastrointestinal and 
respiratory diseases.[7] Relapse rates are fairly high for 
people suffering with GAD with two thirds of patients 
suffering a recurrence within one-year.[10]

Current pharmacotherapeutic options for GAD include 
antidepressants such as selective serotonin reuptake 
inhibitors (SSRIs), serotonin-norepinephrine reuptake 
inhibitors (SNRI) e.g., venlafaxine, O-desmethyl-
venlafaxine, duloxetine, milnacipran, buspirone, 
hydroxyzine, benzodiazepines,[11] low-dose anti-psychotics, 
and pregabalin.[12] Nevertheless, all pharmacological 
treatments for GAD can cause troublesome side effects, 
including nausea, sexual dysfunction, and weight gain 
for the antidepressants[13,14] and anterograde memory 
impairment, sedation and the risk of dependence with 
benzodiazepines, which are, therefore, not recommended 
for long-term use.[15] Response to these treatments tends 
to be highly variable, ranging from 40% to 70%.[16-19] 
Furthermore, limits in terms of efficacy and tolerability 
often result in poor patient adherence to medication and 
thus, long-term remission is often difficult to achieve.[20] 
On average, only a third of GAD patients achieve remission 
within a year of follow-up, while patients who do achieve 
an initial response often relapse.[21]

A variety of nonpharmacological treatments are available, 
and a great deal of evidence supports the use of cognitive 
behavioral therapy (CBT) in GAD.[22] However, this form 

of treatment is limited by high drop-out rates and poor 
treatment adherence, as well as suboptimal remission 
rates.[23] Indeed, in two trials evaluating CBT in subjects 
with GAD, 16-17% had dropped out before the mid-point 
of treatment.[23]

Hatha yoga (in the US commonly called “yoga”) as it 
originated in ancient India, consists of a system of spiritual, 
moral and physical practices. Two central and common 
aspects of yoga practice today are physical postures (asanas) 
and breathing exercises (pranayamas). These breathing 
exercises aim to focus the mind, facilitate relaxation 
and enhance wellness. Evidence suggests that these 
practices result in physiological effects such as increased 
parasympathetic drive, calming of stress response systems, 
neuroendocrine release of hormones, and modulation of 
thalamic generators.[24] A review of the literature evaluating 
the different forms of yoga suggests potential beneficial 
effects on individuals with depressive disorders[25] as well 
as on anxiety, stress reduction and general well-being.[24,26-30] 
However, the results need to be interpreted cautiously, since 
the sample sizes of many of these published studies are 
relatively small and many are not rigorous, controlled trials.

Positive effects of yoga on stress reduction have been 
demonstrated with Sudarshan Kriya Yoga (SKY), also 
known as The Art of Living Course, sponsored by a non-
profit organization, the Art of Living Foundation. SKY is a 
well-described yoga-based stress reduction program that 
has been reported to relieve severe major depression[31] 
and dysthymia.[32,33] In a randomized controlled study, 
Janakiramaiah and colleagues (2000)[31] found that the 
level of depression significantly decreased (68-73%) in 
subjects hospitalized for major clinical depression who 
were given one week of instruction in SKY, followed by 
30 min of practice (mean of 4.5 days a week) for three 
weeks, and this intervention was as effective as imipramine 
150 mg/day. The SKY course has also been used to treat 
substance abusing populations,[34] military veterans with 
post-traumatic stress disorder (PTSD),[35] non-military 
patients with PTSD,[27,36,37] and victims of war or mass 
disasters.[38-40] In a controlled trial of three comparison 
refugee groups, from the 2004 Southeast Asia tsunami, an 
8-h yoga breath program with SK resulted in a 60% drop 
in mean scores on the post-traumatic stress checklist (PCL-
17) and a 90% drop in mean scores on Beck depression 
inventory (BDI) in one week. Scores continued to improve 
at six-month follow-up. [38] Practitioners of this form of yoga 
are reported to have concurrent high activity of both alpha 
and beta waves as measured by electroencephalography 
(EEG), indicating simultaneous increased mental focus 
and relaxation.[40] A drop in blood lactate levels, with 
a concomitant increase in the antioxidant enzymes 
superoxide dismutase, catalase, and glutathione, suggests 
favorable effects on antioxidant status.[41]
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The breathing techniques associated with SKY are all done 
in a sitting posture, either in a chair or on the floor with 
eyes and mouth kept closed while breathing through the 
nose. The breathing practices of the SKY program include:
a. Three-Stage Pranayama with Ujjayi, also called Victory 

Breath or Ocean Breath
b. Bhastrika or Bellow’s Breath
c. Sudarshan Kriya or the Rhythmic Breath Technique
d. Alternate Nostril Breathing

Victory Breath (Ujjayi, Ocean Breath) uses a sound like 
one hears inside a seashell throughout inhalation and 
exhalation while breathing through the nose. The sound 
is created by a slight contraction of the laryngeal muscles 
and partial closure of the glottis. This creates airway 
resistance and enables control of the rate of air flow such 
that the breath cycle can be prolonged. Ujjayi is a slow, 
deep breathing technique at 4 to 6 breaths per minute. 
Three-Stage Pranayama with Ujjayi employs arm postures, 
a specific ratio for the duration of inhalation and exhalation 
phases, and breath-holds. During SKY, this is practiced 
for approximately 8 min. Ujjayi tends to be calming and 
to produce a sense of well-being.

Bellows breath (Bhastrika) involves forceful rapid deep 
breathing through the nose at a rate of 20 to 30 breaths 
per minute. Each set of 20 breaths is called a “Round.” 
Bhastrika is done in a seated position with the eyes 
and mouth closed. Three 1-min rounds of Bhastrika 
are each followed by 30 seconds of normal breathing. 
Arm movements are used to increase the force and 
depth of respiration. This breathing exercise lasts for 
approximately 5 min. The effects include increased 
ventilation, circulation, and alertness.

Rhythmic breath technique (Sudarshan Kriya or SK): 
The translation of Sudarshan Kriya from Sanskrit is ‘right 
vision through purifying action.’ SK involves rhythmic, 
cyclical forms of breathing in which there are no pauses 
between inhalation and exhalation. During the Art of 
Living Course, a tape recording of Sri Sri Ravi Shankar’s 
voice is used during SK to time the breaths using the sound 
so-hum (‘so’ for inhale and ‘hum’ for exhale). This Long 
Kriya involves multiple rounds of slow (8-14 respiratory 
cycles per minute), medium (40-50 respiratory cycles per 
minute), and fast (60-100 cycles per minute) cycles with 
varying rhythms and intensities. The Long Kriya lasts 
about 30 min. The daily home practice is a Short Kriya 
with simpler patterns and takes approximately 10 min.

The purpose of this study is to investigate the SKY course 
as an adjunctive treatment for patients suffering from 
unremitted GAD, who were on medications and who 
had previously received a variety of treatments including 
CBT and mindfulness-based therapies (MBT). This study 

evaluated the addition of the SKY course to the standard 
treatments being given to patients suffering from GAD 
despite having received previous courses of standard 
treatments, including pharmacotherapy, CBT, MBT, and 
psychotherapy.

MATERIALS AND METHODS

Subjects

Subjects were enrolled in the study after being referred from 
practitioners at the START Clinic for Mood and Anxiety 
Disorders, a tertiary care clinic in Toronto. Subjects with a 
primary diagnosis of GAD (with or without comorbidities) 
as assessed using the mini-international neuropsychiatric 
interview (MINI) were eligible for enrollment in the study.

Patient inclusion/exclusion criteria

Patients were eligible for inclusion in the study if they were 
outpatients (aged 18-65 years) who provided informed 
consent, with a primary diagnosis of GAD according to 
the Diagnostic and Statistical Manual Fourth Edition 
Text Revision (DSM-IV-TR),[5] a minimum of eight weeks 
history of standard treatment with an appropriate dose 
of a traditional prescription anxiolytic, a clinical global 
impression-severity of illness (CGI-S) score of 5-7, and a 
Hamilton Anxiety Scale (HAM-A) total score ≥20 including 
a score of >2 on the anxious mood and tension items. 
Patients were excluded from the study if they met criteria 
for alcohol or drug abuse or dependence (currently or 
within the last six months), had mania or hypomania in 
the previous six months according to the MINI, a history of 
schizophrenia, bipolar disorder Type I, any other psychotic 
disorder (as defined in the DSM-IV-TR), any other serious 
medical condition, those having serious suicidal risk 
(investigator judgment), or had undertaken changes in 
their use of medication or therapy within two weeks of 
initial screening.

Study design

This was an open-label study to examine the efficacy and 
tolerability of the SKY course as an adjunctive therapy 
for GAD in outpatients who had not achieved remission 
(HAM-A ≤ 7) following at least eight weeks of an adequate 
and stable dose of conventional therapy.

Sudarshan Kriya Yoga procedure

The Sudarshan Kriya Yoga (SKY) course is a well-
described, yoga-based stress reduction program usually 
taught over five or six consecutive days for a total of 22 h. 
This multi-component program includes yoga postures, 
advanced yoga breath techniques, brief guided meditation, 
self-reflection, and cognitive-based stress education and 
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coping strategies. The instructor (RPB) is a physician and 
an experienced yoga teacher certified to teach the SKY 
course who has had more than five years experience in the 
presentation of similar programs internationally.

During the SKY course, Victory Breath and Bellows Breath 
were introduced on the first day over a 3-h training session. 
A 30-min balanced set of yoga stretches was learned 
and practiced on day 2 during a 6.5-h training session, 
and the Long Sudarshan Kriya practice was learned on 
day 3 and repeated on day 4 (10 h training over 2 days). 
All techniques were performed every day from day 3. The 
breath protocol was followed by a guided meditation, 
body scan, and rest. The home practice with Short Kriya 
was introduced on day 5. Discussion of cognitive coping 
and stressor evaluation strategies took place at different 
times throughout the course. Subjects were provided with 
a chart demonstrating the yoga postures to guide their 
home practice.

After completion of the SKY course, subjects were 
encouraged to practice the yoga breathing techniques at 
home for 20 min per day. In addition, they were offered 
group practice sessions for 2 h once a week led by other 
certified yoga instructors.

Assessments

Subjects were administered a variety of scales and test 
measures in the week prior and one month following the 
SKY course. The primary efficacy endpoint was the mean 
change from pre- to post- treatment on the HAM-A. The 
secondary efficacy endpoints were the mean changes 
from pre- to post- treatment in the Penn state worry 
questionnaire (PSWQ), anxiety sensitivity index (ASI), 
beck anxiety inventory (BAI), coping inventory for stressful 
situations (CISS; subscales for task oriented coping, 
emotion oriented coping, and avoidance oriented coping), 
beck depression inventory (BDI), intolerance of uncertainty 
(IUS), multidimensional perfectionism scale (MPS) 
subscales for self (MPSSelf), other (MPSOther), and social 
(MPSSocial), social phobia inventory (SPIN), and Liebowitz 
social anxiety scale-self report total (LSAS_SRTotal), as well 
as the fear and anxiety (LSAS_SRF and A) and avoidance 
(LSAS_SRAvoidance) subscales.

Instruments

Two of the investigators (MV and PLV) and two graduate 
students who were trained in the administration of the 
scales and instruments by MV administered the following 
scales and/or test instruments:
1. MINI: The MINI (clinician rated) (MINI CR) is a short, 

semi-structured diagnostic inventory for DSM-IV and 
International Classification of Diseases 10th Revision 
(ICD-10) used to explore seventeen Axis I psychiatric 

disorders. The MINI has good reliability and validity 
as compared to the Composite International Diagnostic 
Interview and the Structured Clinical Interview for 
DSM-IV (SCID), but has a much shorter format than the 
above mentioned and therefore, can be administered 
quickly and easily[42] and exhibits a high inter-rater 
reliability kappa of 0.98.[43]

2. HAM-A: The HAM-A is a 14-item test measuring 
overall anxiety, psychic anxiety (mental agitation, 
psychological distress, fears, feelings of tension, 
and difficulty concentrating) and somatic anxiety 
(physical complaints related to anxiety, for example, 
muscular pain, weakness, cardiovascular problems, 
and restlessness).[44] In anxiety studies, the definition 
of treatment response has been based upon a ≥50% 
drop in the HAM-A while the definition of remission 
has been based upon a score ≤7 on the HAM-A.[45]

3. ASI: The ASI is a self-report scale depicting the 
tendency to experience fear and anxiety-related 
symptoms.[46] It contains 16 items in response to 
which participants indicate how much each item 
applies to them using a 5-point Likert type scale 
ranging from 0 = ‘very little’ to 4 = ‘very much.’ The 
ASI has been shown to possess good reliability and 
validity.[47-49]

4. BAI: The BAI is a self-report scale designed to evaluate 
the severity of physical symptoms of anxiety during the 
previous week.[50,51] Participants rate the 21 items on a 
4-point Likert type severity scale from 0 = ‘not at all’ 
to 3 = ‘severely, I could barely stand it.’ Total response 
scores range from 0 to 63, with higher scores indicating 
more severe anxiety. The BAI possesses adequate test-
retest reliability and convergent validity.[52]

5. CISS: The CISS is a 48-item self-report measure that 
assesses how much an individual engages in various 
coping activities during stressful situations using a 
5-point Likert scale ranging from 1 = ‘not at all’, to 
5 = ‘very much.’ The CISS includes three 16-item 
scales that assess emotion-oriented coping (emotion 
scale), task-oriented coping (task scale), and avoidance 
(avoidance scale). The CISS has a test-retest reliability 
of between 0.6 and 0.7 over a period of six weeks.[53]

6. PSWQ: The PSWQ is a 16-item instrument that 
evaluates the trait of pathological worry by measuring 
generality, excessiveness and uncontrollability. Each 
item describes characteristics corresponding to an 
aspect of worry, and ratings are made on a 5-point 
Likert type scale from 1 = ‘not at all typical of me’ to 
5 = ‘very typical of me.’ This self-report measure has 
demonstrated good internal consistency and good test-
retest reliability.[54]

7. Beck depression inventory II (BDI II): The BDI-II is a 21-
item self-report measure designed to assess the presence 
and severity of depression. Items are based on DSM-IV 
diagnostic criteria for MDD and are rated on a 4-point 
present-state severity scale.[55] Test items describe 
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possible feelings within the past two weeks, and 
subjects are asked to rate how much these statements 
parallel their own feelings using a 4-point Likert scale 
(higher scores coinciding with a greater degree of 
depression). The scores range from 0 to 63, with scores 
of 0 to 13 indicating minimal depression, 14 to 19 mild 
depression, 20 to 28 moderate depression, and 29 to 
63 severe depression. The BDI II has demonstrated 
excellent psychometric properties with good internal 
consistency (α = 0.91).[56]

8. IUS: The IUS assesses intolerance to uncertainty, and 
follows a four-factor structure representing the ideas 
that uncertainty i) is stressful and upsetting, ii) leads 
to the inability to act, iii) uncertain events are negative 
and should be avoided, and iv) being uncertain is unfair. 
This 27-item scale includes items such as “Uncertainty 
keeps me from living a full life” and “Unforeseen events 
upset me greatly.” Subjects rate each item on a 5-point 
Likert scale ranging from 1 = ‘not at all characteristic 
of me’, to 5 = ‘entirely characteristic of me.’ The IUS 
has demonstrated good test-retest reliability over five  
weeks (r=.78) and has excellent internal consistency 
(α=0.91).[57,58]

9. MPS: The MPS is a 45-item self-report questionnaire 
containing three subscales including self-oriented 
perfectionism, which entails being severely critical 
of one’s own behaviors and setting demanding 
standards for oneself; other-oriented perfectionism, 
which refers to unreasonably high expectations of 
behavior for significant others; and socially prescribed 
perfectionism, based upon the perception that 
significant others have unrealistic standards for oneself, 
stringently evaluate one’s behavior, and essentially 
pressure one to be perfect.[59] Ratings are made on a 
7-point scale from 1 = strongly disagree to 7 = strongly 
agree. The MPS possesses good psychometric properties 
in clinical samples.[60]

10. SPIN: The SPIN is a 17-item self-report inventory used 
to assess fear, phobic avoidance, and physiological 
symptoms related to social anxiety disorder. 
Participants rate each item on a 5-point Likert-type 
scale ranging from 0 = ‘not at all’, to 4 = ‘extremely.’ 
Scores for the SPIN can range from 0 to 68, with 
higher scores indicating greater symptoms related to 
social anxiety. The SPIN has demonstrated good test-
retest reliability, internal consistency, convergent and 
divergent validity.[61]

11. LSAS-SR: LSAS-SR is a 24-item self-report questionnaire 
used to assess fear or anxiety and avoidance in relation 
to social and performance situations. Each question 
is rated on a 4-point scale, from 0 to 3, with zero 
representing no fear or avoidance and 3 representing 
severe fear and unusual avoidance (67-100% of the 
time). The scale has been tested, and results indicate a 
high correlation with other measures of social anxiety 
along with high internal consistency.[62]

Statistical analysis

All analyses employed the last observation carried 
forward (LOCF) in the intent-to-treat (ITT) population, 
which included all individuals enrolled in the study 
(i.e., completers and non-completers). The results were 
also analyzed by a subgroup of completers and non-
completers to show possible differences between these 
two groups. Results of primary and secondary efficacy 
outcome measures were analyzed using a 2-tailed Student’s 
t-test at a 5% alpha level. Within-group comparisons 
were made from pre-treatment measures for efficacy. 
Because of the multiple comparisons, a Bonferroni 
correction was undertaken for all the within subject 
variables, with a P value of <0.025 for significance. This 
correction was undertaken using the formula of α/n, 
(where α = significance and n=number of within-subject 
variables), thus lowering the significance level and making 
it harder for any of the results to reach significance, and 
consequently lowering the number of false positives.[63]

RESULTS

Forty-one subjects enrolled in the study with 31 completers. 
The primary reason for drop out, given by nine of the 
10 subjects, was difficulty in managing the time required 
for participation. The one other drop out felt that the 
spirituality presented in the study did not match his 
belief system. Mean baseline scores for all scales used for 
completers and non-completers are included in Table 1. 
Patient demographics and pre-treatment scores for all 
of the enrolled subjects (i.e., ITT population) as well 
as for the subsets of those who dropped out and who 
completed the study are presented in Table 2.

Table 3 highlights the changes four weeks after completing 
the SKY course for the ITT population. Significant 
changes were noted for the HAM-A total score (t=4.59; 
P<.01) and the psychic subscale (t=5.00; P<.01), as well 
as near significance (given the Bonferroni correction) of 
the somatic subscale (t=3.25; P<.01). Only 29 subjects 
completed the HAM-A. The response rate was 73% (21 out 
of 29 subjects, defined as a decrease ≥50% on the HAM-A) 
and remission rate of 41% (12 out of 29 subjects, defined 
as a HAM-A score ≤7).

No significant differences were noted in the BDI II pre- and 
post-treatment (t=1.30; P=ns), but the difference between 
pre-and post treatment approached significance for the 
BAI (t=1.83; P<.08). Significant changes were also noted 
in the ASI (t=3.60; P<.01) and on the PSWQ (t=2.04; 
P<.05). This is in contrast to the lack of significant changes 
noted on the IUS (t=1.38; P=ns) as well as MPS subscales 
for self (t=1.61; P=ns), others (t=-0.75; P=ns), and for 
social interactions (t=1.60; P=ns). While no significant 
differences were noted in the SPIN (t=1.21; P=ns), total 
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Table 1: Baseline scores on scales for study completers and non-completers
Scale For completers For non-completers

N M SD N M SD
Hamilton anxiety scale 33 17.73 9.69 8 21.00 8.49
HAM psychic 32 11.44 6.07 8 14.38 5.18
HAM somatic 33 6.45 4.56 8 6.62 4.27
Anxiety sensitivity index 31 24.94 12.29 5 22.20 12.15
Beck anxiety inventory 31 14.35 11.74 5 16.80 9.96
Coping inventory for stressful situations (CISS) 29 135.72 25.51 4 145.50 24.20
Task-oriented coping (CISSTask oriented coping) 30 50.20 9.59 4 53.75 6.26
Emotion-oriented coping (CISSEmotion oriented coping) 31 49.06 12.76 5 11.80 5.29
Avoidance-oriented coping (CISSAvoidance oriented coping) 31 36.61 10.53 5 6.18 2.76
Penn state worry questionnaire 29 48.55 9.14 5 55.60 9.92
Beck depression inventory II 29 16.50 12.59 4 18.75 12.99
Multidimensional perfectionism scale total 18 187.22 23.79 1 240.00 NA
MPS self total 23 66.22 10.50 2 81.50 7.78
MPS other total 28 59.25 8.83 3 62.33 11.24
MPS social total 23 61.09 10.25 2 82.00 1.41
Social phobia inventory 30 25.97 14.71 5 23.20 19.65
Self report Liebowitz social anxiety scale total (SR-LSAS) 28 55.71 26.79 4 16.98 8.49
Self report Liebowitz social anxiety scale fear and anxiety subscale (SR_LSASF and A) 28 29.79 13.76 4 12.75 9.43
Self report Liebowitz social anxiety scale avoidance subscale (SR_LSASAvoidance) 28 25.93 13.82 4 11.00 7.62

Table 2: Comparison of mean baseline scores for completers and non completers
Scale For completers (mean and 

standard deviation)
For non completers (mean and 

standard deviation)
t score and significance

Age 42.59 ± 13.30 37.60 ± 10.12 t=0.80; P=ns
Female/total 22/33 = 67% ± 0.51 6/8 =  75% ± 0.52 t=0.279; P=ns
Meeting criteria for more  
than one axis-I disorder

1.09 ± 0.292 1.13 ± 0.354 t=-0.29 P=ns

% meeting criteria for  
depression recurrent

25/33 = 76% ± 0.47 7/8 = 87.5% ± 0.52 t=-1.87*; P=ns
*f=43.20 P=0.000
*Levene’s test for equal variances 
significant: Equal variances not assumed

% meeting criteria for MDE 
current

21/33 = 63.63% ± 0.35 7/8 = 87.5% ± 0.52 t=0.852; P=ns

% meeting criteria for social 
anxiety disorder

21/33 = 63.63% ± 0.35 5/8 = 62.5% ± 0.46 t=-1.102; P=ns
*f = 8.289 P=0.006
Levene’s test for equal variances 
significant: Equal variances not assumed

*ns = not significant

LSAS score (t=1.51; P=ns), or the avoidance subscale 
(t=0.88; P=ns), there was a near significant difference 
noted in the fear and anxiety subscale of the LSAS (t=1.91; 
P<.07). On measures of strategies of coping, no significant 
difference was noted in avoidance oriented coping and 
were found in task-oriented coping (t=-2.04; P<.05) and 
significant decreases were noted in emotion-oriented 
coping (t=-3.45; P<0.02).

DISCUSSION

Significant improvements were documented in patient anxiety 
four weeks after completing the SKY course, supporting the 
potential efficacy of this approach in people suffering from 
GAD. These findings are confirmed by the response rate (73%) 
and remission rate (41%) following the SKY course.

The lack of significant changes noted on the IUS and 
MPS subscales for self, others and social interactions 

suggests that the mechanisms that are targeted by these 
tests (intolerance of uncertainty and perfectionism) are 
not likely to account for the changes in anxiety associated 
with taking the SKY course. Conversely, data derived from 
measures of coping strategies approached significance 
on task-oriented coping and reached significance on 
emotion-oriented coping, which suggests that the changes 
in anxiety subsequent to attending the SKY course might 
have led to these improvements. This interpretation would 
be consistent with the lessons of the program that focus 
on improving acceptance of experiences and limiting 
catastrophization of terrifying thoughts or worries. Thus, 
the decrease in anxiety induced by the yoga practices may 
have been sufficient to increase task-oriented coping, an 
adaptive coping strategy. Similarly, from the improvement 
in emotion-oriented coping, it can be inferred that 
changes in less adaptive personality trait behaviors such 
as neuroticism which are associated with psychological 
distress are improved. The lack of differences noted in 
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avoidance oriented coping, may have been a function 
of time, that is, the time to assessment may have been 
too short to detect the more long-term changes such as 
avoidance.

The near significant difference in the fear and anxiety 
subscale of the LSAS may be analogous to changes in 
other anxiety symptoms in that one would expect to 
detect improvements in fear and anxiety long before the 
appearance of changes in avoidance. Again, the time frame 
of this study may have been too short to allow for changes 
in avoidance to emerge.

Interestingly, significant differences were not noted on 
the BDI II scale, suggesting that depressive symptoms in 
patients diagnosed with GAD were not affected by the 
SKY course. However, BDI II levels were relatively low 
in subjects entering the trial with mean pre levels being 
16.50 ± 12.59. Based upon the BDI II criteria for severity 
of depression, these subjects suffered from mild depression 
(defined as scores of 14 to 19),[56] indicating the possibility 
of a relative floor effect resulting in greater difficulty in 
detecting a change in their depression symptoms with 
the program.

The completion rate of about 76% compares favorably 
with other short-term psychotherapy studies in GAD[64,65] 
as well as pharmacotherapy studies.[66] This is particularly 
relevant given the severity of treatment resistance in this 
population of GAD patients. Response rates of 73% and 
remission rates of 41% also compare favorably with other 
studies of psychotherapy and pharmacotherapy.[67,68]

Several limitations are evident and, therefore, 
interpretations of this preliminary data must be 
cautious. Firstly, the data are open label and unblinded, 
such that demand characteristics may have played a role 
in the outcome. For example, it is possible that subjects 
felt pressured to score lower on the post-intervention 
anxiety scales. However, this concern is mitigated by 
the fact that test scores did not improve on all post-
intervention measures. Furthermore, the absence of 
an active control group makes it impossible to control 
for the expectation effects of the intervention. Future 
studies could extend our preliminary data by providing 
an active control comparison group and blinding the 
assessors as to subject group assignment. Although 
patients were encouraged to continue practicing yoga 
at home for 20 min daily after the course, our study did 
not prospectively evaluate compliance to home practice 
and therefore its effects at the one-month follow-up are 
unknown. Finally, follow up beyond the first month 
after attending the SKY course would provide more 
information on long-term efficacy and the potential 
effects on symptoms, such as avoidance, that tend to 
improve later in the course of recovery.

Our data are preliminary in nature and thus, data for 
compliance and follow up symptoms were not recorded. 
Nevertheless, of those who completed the study, 100% 
attended all five sessions. Future studies of breathing 
programs and treatment of anxiety should evaluate longer 
term follow up and compliance with home practice.

CONCLUSION

In summary, this SKY course, a 22-h program delivered 
over five days, used as an adjunct to standard treatment 
in outpatients referred to a tertiary care center, was 
shown to be effective in significantly reducing anxiety 
in patients meeting criteria for GAD who had failed to 
achieve remission despite previous treatments with CBT 
and/or Mindfulness Based Stress Reduction (MSBR) 
and who were taking stable doses of psychotropic 
medications at the time of the study. The integration 
of Eastern mind-body practices and Western medicine 
bodes well for alleviating anxiety symptoms in those 
suffering from serious remission-resistant GAD. Future 
studies should explore the potential benefits of yoga 
interventions such as the SKY course within a longer 

Table 3: List of measures assessed pre and post and 
significance assessment for the ITT population (completers 
and non-completers)
Scale t value P value

Hamilton anxiety scale t=4.59; df=28 <0.000
Hamilton anxiety scale
psychic subscale

t=4.99; df=30 <0.000

Hamilton anxiety scale somatic 
subscale

t=3.25; df=30 <0.003

Anxiety sensitivity (ASI) t=3.60; df=31 <0.001
Beck anxiety inventory t=1.83; df=27 <0.079
Beck depression inventory t=1.30; df=29 <0.202
Coping inventory for stressful 
situation (CISStotal)

t=0.27; df=24 <0.792

Emotion-oriented coping subscale 
(CISSEmotion oriented coping) 

t=3.45; df=29 <0.002

Task-oriented coping subscale 
(CISSTask oriented coping)

t=-2.04; df=27 <0.051

Avoidance-oriented coping subscale 
(CISSAvoidance oriented coping)

t=-0.94; df=28 <0.355

Intolerance of uncertainty scale t=1.38; df=32 <0.176
Liebowitz social anxiety scale 
(LSAStotal)

t=1.51; df=21 <0.146

Fear or anxiety subscale  
(LSASFear or Anxiety)

t=1.91; df=22 <0.069

Avoidance subscale (LSASAvoidance) t=0.88; df=21 <0.389
Multidimensional perfectionism scale 
(MPSTotal)

t=1.28; df=8 <0.238

Self subscale (MPSSelf) t=1.61; df=13 <0.130
Other subscale (MPSOther) t=-0.75; df=22 <0.463
Social subscale (MPSSocial) t=1.60; df=16 <0.129
Social phobia inventory (SPIN) t=1.21; df=27 <0.238
Penn state worry questionnaire 
(WORRY)

t=2.04; df=28 <0.050
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time frame using a randomized controlled design with 
blinded assessment.
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