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Feasibility and Pilot Efficacy Testing of Integrated Yoga and
Shirodhara (Ayurvedic Oil-Dripping) Intervention on Clinical Symptoms,
Cognitive Functions and Sleep Quality of Adults with Anxiety Disorder

Abstract

Background: Beneficial effects of yoga therapy in anxiety disorders (ADs) are known. Traditional
texts describe usefulness of Ayurvedic oil-dripping, Shirodhara technique, in relieving anxiety.
Thus, present study was planned to assess the feasibility and synergistic value of Shirodhara as
an add-on to yoga therapy in adults with AD. Materials and Methods: Thirty adults (males = 14,
females = 16) admitted in a residential holistic health care center with an age range of
29.66 + 6.63 years and diagnosis of one of the ADs (generalized AD, n = 18; social phobia, n = &;
and panic AD, n = 4) as per mini-international neuropsychiatric interview (M. I. N. I. English
version 5.0) by a psychiatrist were randomly divided into two groups: (1) integrated yoga-based
lifestyle program (YT; n = 15) and (2) YT + Ayurveda (YA; n = 15). Both groups continued to
receive conventional treatment and were on stable medications throughout the study period except
in cases of emergency. Assessments were done by an independent assessor at baseline and after
2 weeks of intervention for clinical symptoms (HAM-A, State and Trait Anxiety Inventory, and
Brief Psychiatric Rating Scale), sleep quality (sleep rating questionnaire), and cognition (Stroop
test and digit letter substitution test) using standard validated tools. Parametric tests were applied
using SPSS 10.0 to analyze the data. Results: Twelve subjects in yoga group and thirteen subjects
in YA group completed the trial. No side effects were reported in any of the groups. Within-group
comparisons showed a significant improvement in clinical symptoms, cognition and sleep quality
in both the groups. Between-group comparisons showed significantly better scores in Stroop
word task for YA group as compared to YT group. Furthermore, there was a trend toward better
improvement in sleep quality for YA group. Conclusion: Adding of Shirodhara technique to YT
was feasible and may be useful in improving executive memory and sleep quality in adults with
ADs.
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beginning before the age of 25 years.”
ADs are known to cause substantial distress
and impairment often complicated with

Introduction

Anxiety disorders (ADs) are a group of

mental disorders characterized by feelings
of anxiety and fear.!! As per the Diagnostic
and Statistical Manual-5 (DSM-5), the
following psychiatric diagnoses are included
under ADs: (a) separation AD, (b) selective
mutism, (c) specific phobia, (d) social
phobia (SP), (e) panic disorder (PD),
(f) agoraphobia, (g) generalized AD (GAD),
(f)  substance/medication-induced  AD,
(g) ADs due to other medical conditions,
and (h) other specified or unspecified ADs.
Lifetime prevalence of any psychiatric
disorder is 46.4%, among which ADs are
the most common psychiatric disorders with
lifetime prevalence of 28.8%.1! Females are
affected twice more than males, usually
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comorbidities,  both  psychiatric  and
medical ]

ADs manifest with a wide range of physical
and affective symptoms with changes in
behavior and cognition.”! Several studies
have found cognitive impairment in people
suffering from ADs. The impairments are
reported in following cognitive domains:
executive functions, short-term memory,
long-term  memory,  visuospatial  or
perceptual ability, and working memory.[-*!
Another study revealed that antidepressant
intake worsened the executive and
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non-verbal memory task performance in patients suffering
from GAD compared to those who did not take.”’ Sleep
disturbances are common in people suffering from GAD, SP,
PD, and post-traumatic stress disorder (PTSD).!'! Disturbed
sleep further enhances severity of anxiety symptoms and
worsens the disability related to ADs.['!-1%]

Yoga has emerged as a useful adjuvant in the management
of various psychiatric disorders.!'*! A study on patients with
GAD and panic ADs reported that a group intervention using
meditation-based stress reduction program for 12 weeks
was useful in decreasing panic and anxiety symptoms.!'¥
Another study observed that 5 weeks of meditation therapy
was as effective as pharmacotherapy (imipramine and
chlordiazepoxide) in patients suffering from GAD. In
addition, the study reported that meditation intervention
was free from side effects which are usually observed with
medications such as habit formation, withdrawal reaction,
and concerns of overdosage.') Recent meta-analysis
assessed effect of yoga therapy for anxiety. Six randomized
control trials were included in the study, and it was
observed that there was evidence for small short-term
effects of yoga on anxiety compared to no treatment and
large effects compared to active comparators. Though,
results were inconclusive for ADs diagnosed with DSM
criteria.l'® A bi-directional relationship has been observed
between breathing and emotion/cognition!'” and voluntarily
changing the pattern of breath may account for at least
40% of the variance in feelings of anger, fear, joy, and
sadness."® A study on 41 subjects suffering from GAD
found that Sudarshan Kriya Yoga, a predominantly
breathing-based yoga program, given for 8 weeks duration
as an add-on to standard treatment, was effective in
reducing HAM-A (Hamilton Anxiety Rating Scale) total
scores and psychic subscale. It was also observed that the
response rate was 73% and the remission rate was 41% at
the end of the intervention.'”? Another self-as control study
reported improvement in state anxiety and psycho-motor
performance immediately after yoga-based Mind Sound
Resonance Technique (MSRT) in patients with GAD.P”
Similarly, a number of research studies have demonstrated
usefulness of yoga in improving cognitive functions?'-?! as
well as sleep quality™-**! in health and disease.

As per Ayurveda, psychiatric disorders are described under
Unmada (abnormal mental state). Chittodvega (agitated
state of mind) is a group of symptoms mentioned in
Ayurvedic scriptures which closely correlates with
ADs.?>21 Ayurveda-based oil-dripping or Shirodhara has
been described as a useful procedure for the management of
Chittodvega.”’* Shiro means head and Dhara means flow.
It involves the dripping of continuous flow of medicated
or nonmedicated liquids such as oil, decoctions, milk, and
medicated buttermilk on the forehead of a person from a
vessel at a stipulated height.* Shirodhara is also one of
the procedures done under panchakarma therapies and is
indicated mainly in Urdhwa Jatrugata Vikaras (disorders
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pertaining to areas above collar bone).” This results
in improved circulation, giving relaxation to the body
and helps in stress relief, thus relaxing the mind.B”
Takradhara is one among the types of Shirodhara where
the liquid used for the procedure is medicated buttermilk.
Previous scientific studies have found Shirodhara to be
effective in reducing sympathetic activity by reducing
heart rate, mean diastolic blood pressure and stress levels
in healthy volunteers,”! and reducing systolic as well as
diastolic blood pressure in patients suffering from essential
hypertension.*” Another study observed beneficial effects
of Shirodhara in reducing anxiety, depression, irritability,
fatigue and sleep disturbances in peri-menopausal women in
comparison to hormonal therapy.®!? Another open-label trial
assessed effect of 1-week Shirodhara intervention plus an
Ayurvedic herbal combination (Manas Mitra Vatakam) on
sleep architecture of GAD patients using polysomnography
and compared the effects with those taking clonazepam.
It was observed that Ayurvedic treatments were more
effective in promoting and preserving slow wave sleep
thus maintaining the normal sleep architecture, whereas
clonazepam treatment grossly altered the sleep architecture
in GAD patients.’? Preliminary studies have also reported
improvement in cognition after Shirodhara intervention.3334
The above mentioned studies did not report any side effects
due to Shirodhara technique.

Thus, both yoga as well as Shirodhara have the potential to
help reduce anxiety symptoms, enhance sleep quality, and
improve cognitive performance in ADs.

Present study was planned to assess the feasibility of
combining Shirodhara with yoga-based lifestyle regimen in
patients suffering from ADs and assess the efficacy of the
same through a randomized pilot study.

Materials and Methods
Subjects

Subjects were recruited from in-patient population getting
admitted in the psychiatry unit of a holistic health-care
center in Bengaluru, India. Thirty adults (male = 14;
female = 16) within the age range of 29.66 + 6.63 years,
diagnosed with one of the ADs (GAD, n = 18; SP, n = 8; and
panic AD, n = 4) by a psychiatrist using Mini-International
Neuropsychiatric Interview (M. I. N. 1. English version 5.0)
and following the DSM V criteria were randomly divided
into two groups: (1) integrated yoga-based lifestyle
program (YT) and (2) YT + Ayurveda (YA) using
an online randomization software (www.randomizer.
org). Randomization was done using a random number
table (https://www.randomizer.org/). Selection bias was
prevented through allocation concealment. Demographic
details were comparable in both the groups at the baseline
with no significant between-group differences [Table 1].
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Table 1: Demographic details of the subjects

Variable YT group YA group
n/range Mean+SD  n/range Mean+SD
Number of subjects 15 15
Gender
Male 7 8
Female 8 7
Age (years) 21-40 28.93+6.00 19-40 30.4+7.34
Education (years) 10-22 15.53£2.85 12-22 15.83+2.38
Duration of anxiety disorder (years) 1-9 3.76+2.33  1-25 6+6.14
Type of anxiety disorder GAD -8 GAD - 10
SP-4 SP -4
PD-3 PD-1
Medications (number of subjects) Sertraline (2) Escitalopram (3)
Paroxetine (2) Fluoxetine (3)
Escitalopram (1) Clonazepam (8)
Clonazepam (10) Venlafaxine (1)

Fluoxetine (2)
Lonazepam (1)
Alprazolam (1)
Duloxetine (1)
Mirtazapine (1)
Venlafaxine (1)

Comorbid illnesses (number of subjects) Hypertension (1)

Gastrintestinal Reflux disorder (2)

Migraine (2)

Mirtazapine (1)
Alprazolam (1)

Migraine (1)
Irritable Bowel syndrome (2)

Gastrintestinal reflux
disorder (1)

GAD=Generalized anxiety disorder, SP=Social Phobia, PD=Panic disorder, SD=Standard deviation

Design and selection criteria
A two-group, pre—post design was followed in this study.

Inclusion criteria were: (1) both gender within the age
range of 18-50 years; (2) patients who were diagnosed
with one of the following ADs: GAD, SP, panic AD (PAD),
PTSD and separation AD as per the DSM-5 criteria with
HAMA scores >18; (3) patients on stable medications since
last 1 month (except use of benzodiazepine during episodic
acute exacerbations; drugs should not be changed across the
pharmacological categories); (4) patients having common
co-morbidities such as depression, diabetes, hypertension,
irritable bowel syndrome, gastroesophageal reflux disorder,
and obesity etc; and (5) patients who could read and write
in English language.

Exclusion criteria were: (1) patients with obsessive—compulsive
disorder or substance/medication-induced ADs or ADs due to
other medical conditions; (2) patients undergoing structured
psychotherapy programs such as cognitive behavioral therapy
and rational emotive behavior therapy; (3) subjects with a
history of substance abuse and/or dependence; (4) patients
on antipsychotic medications; (5) patients with mania,
schizophrenia or other psychotic comorbidities or dementias;
(6) patients with suicidal or homicidal tendencies; (7)
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patients with organic brain disease; (8) patients with medical
conditions which would hamper practice of yoga such as
malignancies, arthritis, low back pain, severe obesity, heart
disease and stroke; and (9) conditions where Shirodhara
was contraindicated such as during menstruation or third
trimester of pregnancy; fever, chills, upper respiratory tract
infections; neck pain, abrasions or cuts on the head and
acute conditions such as nausea, vomiting, severe weakness,
and exhaustion.

Ethical consideration

Signed informed consent was obtained from all the
subjects who participated in the study. Approval from the
institutional review board was obtained.

Assessments

Assessments were performed by a trained psychologist (who
was blind to the group status of the subjects) at the
baseline and after 2 weeks of intervention. The following
assessments were done.

The Hamilton Anxiety Rating Scale (HAM-A)

The Hamilton Anxiety rating scale (HAM-A) is used
to detect the severity of the anxiety symptoms in people
already diagnosed with ADs.’ It is valid and reliable.
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The questionnaire has 14 items, each item having a number
of symptoms, with grades ranging from 0 to 4 in terms of
severity. At the end, the total of all the scores is calculated
from 0 to 56 to understand the severity of anxiety. A score
of 17 or less indicates mild anxiety severity. A score from
18 to 24 indicates mild-to-moderate anxiety severity.
Finally, a score of 25-30 indicates a moderate-to-severe
anxiety severity.

State and Trait Anxiety Inventory-X

State and Trait Anxiety Inventory (STAI) form X is valid
and reliable toolP® containing 20 self-rating questions
pertaining state anxiety (X-1) and 20 pertaining trait
anxiety (X-2).5 Each question in form X-1 can be scored
from 0 (Not at all) to 4 (Very much so). The final score
may range from 20 to 80 for each scale.

Brief Psychiatric Rating Scale

The Brief Psychiatric Rating Scale (BPRS) is a
methodological instrument frequently used to evaluate
symptoms such as depression, anxiety, hallucinations, and
unusual behavior.?” It consists of 18 symptom constructs
and takes 20-30 min for the interview and scoring. The
rater should enter a number ranging from 1 (not present)
to 7 (extremely severe). 0 is entered if the item is not
assessed. In a large number of studies, BPRS showed
good reliability coefficients, both for total score and for
individual. Validity tests of this instrument performed by
an experienced rater yielded good interrater reliability
coefficients items.l”]

Stroop Color and Word Test

The Stroop color and word test is a valid and reliable test®!
which assesses a person’s cognitive processing, executive
functions, resistance to disturbance from external stimuli,
creativity and psychopathology.

The Stroop color and word test yields three basic scores: (1)
raw word scores, (2) raw color scores and (3) raw color
and word scores. The raw word score is the number of
items completed on the word page, the raw color score is
the number of items completed on the color page, and the
raw color and word score is the number of items completed
on the color and word page. The pure interference score is
calculated by subtracting the raw color score from the raw
color and word score.*!

The Digit Letter Substitution Test

The digit letter substitution test (DLST) is a valid and
reliable testl*®! for psychomotor performance. It consists of
a worksheet having 8 rows and 12 columns with randomly
arranged digits. The task is to substitute as many target
digits as possible in the specified time of 90 s. The total
number of substitutions and wrong substitutions are scored.
The net score is obtained by deducting wrong substitutions
from the total substitutions attempted.?3*4
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Quality of sleep — sleep rating questionnaire

The sleep rating questionnaire is a commonly used
brief tool for assessing sleep quality. It consists of seven
self-rating questions, of which five questions are open
ended and two are dichotomous, i.e., two options: yes/no.
The other responses are in either the number of times or
number minutes.*!

Intervention
Integrated Yoga-Based Lifestyle Program (YT)

The program involved following a regulated lifestyle based
on principles of yoga in a residential setup. The day started
with practice of meditation on the sound AUM, followed
by practice of specially designed 60 min yoga module
which included loosening exercises, breathing practices,
Suryanamaskara, Asanas along with Pranayama and
relaxation techniques [Table 2].*%) This yoga practice module
is being used as an add-on at the National Institute of Mental
Health and Neurosciences, Bengaluru, India, for clinical
management of patients suffering from ADs. The program also
included yoga-based wholesome sattwic diet*! and lectures
on promoting healthy lifestyle and managing stress through
yoga.! The details of YT program and its philosophical basis
has been described elsewhere.**! Subjects followed this
program for 2 weeks duration in this study.

Shirodhara intervention

Along with the daily schedule of YT program, subjects in
the YA group also underwent Shirodhara intervention in
the morning for 40 min every day for 7 days between 8 am
to 10 am. The intervention was started from the 3 day of
admission till the 10" day. Shirodhara procedure comprised
three phases: Purvakarma (pre-treatment procedure) which
involved shiro-abhyanga (the head massage with lukewarm
sesame seed oil), Pradhanakarma (Main Shirodhara
procedure), and Paschatkarma (post-treatment procedure).
Table 3 provides details pertaining to contents used in
Shirodhara liquid. Table 4 describes the three phases of
Shirodhara procedure followed in the study in detail.

Data analysis

Data were found normally distributed using Shapiro—Wilk
test (P < 0.05). Paired and independent samples #-tests were
applied using SPSS version 10.0 (IBM India Private Limited)
for within- and between-group comparisons, respectively. Cut
off value for significance was set at alpha = 0.05.

Results

Twelve subjects in the YT group and 13 subjects in the YA
group completed the study. The main reason for dropouts
were: (1) subjects got discharged early due to personal
reasons (2 in the YT group and 1 in the YA group); (2) subjects
developed upper respiratory tract infection (1 in the YA group)
and (3) subjects unwilling to undergo post assessments (1
in the YT group). No subject reported any side effects due
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Table 2: Yoga module for anxiety disorder

Practice (Sanskrit) Practice (English) Rounds/counts Time (in min)
Preparatory practices
Shvasa Kriya Hands stretch breathing 10 Counts 1
Shvasa Kriya Hands in and out breathing 10 Counts 1
Waghrasana Shvasa Kriya Tiger breathing 10 Counts 1
Shashankasana Shvasa Kriya Rabbit pose breathing 10 Counts 1
Setubandasana Shvasa Kriya Bridge pose breathing 10 Counts 1
Relaxation after breathing practice
In Shavasana Quick relaxation technique 1 round 3
Standing asanas

Tadasana Palm tree pose 2 Rounds 2
Ardha Kati Cakrasana Lateral arc pose

Right side 1 1

Left side 1 1
Ardhachakrasana Half wheel pose 2 Rounds 2

Sititng asanas

Shashakasana Rabbit pose 2 Rounds 2
Vajrasana Thunderbolt pose 2 Rounds 2
Vakrasana Half spinal twist pose

Right side 1 1

Left side 1 1

Prone Asanas
Bhujangasana Cobra pose 2 Rounds 2
Shalabhasana Locust pose 2 Rounds 2
Relaxation after yogasanas
Yoga Nidra 1 round 5
Pranayama Practices
Vibhagiya Pranayama Sectional breathing 9 Rounds 4
Nadi Shuddi Alternate nostril Breathing 9 Rounds 4
Chandra Anuloma Viloma Left nostril breathing 9 Rounds 2
Sheetali Pranayam Cooling breath 9 Rounds 2
Meditative chanting

Nadanusandhana Sound resonance technique

AA kara 5 rounds 5

UU kara 5 rounds

MM kara 5 rounds

AUM kara 5 rounds

Table 3: Medicines used in Shirodhara Liquid

Medicine Scientific name English name Hindi name Kannada name
Musta* Cyperusrotundus Nut grass Motha/Nagarmotha TungeGadde
Amalaki* Emblicaofficinales Indian Gooseberry Amla NelliKayi

* Above medicines were mixed in equal proportion in buttermilk (7akram) at room temperature

to yoga or Ayurveda intervention in either of the groups,
respectively. Thus, it was feasible to combine Shirodhara
technique with a yoga-based lifestyle program.

Within-group comparisons revealed significant
improvements in clinical symptoms (HAM-A, STAI-X1 and
BPRS), Stroop performance, DLST scores, and various sleep
parameters in both YT [Table 5] and YA [Table 6] groups.
Between-group comparisons [Table 7] showed significantly
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better performance in the Stroop neutral word task in theYA
group as compared to the YT group. Furthermore, there was
a trend toward higher sleep quality scores in the YA group
as compared to the YT group. It was found that YA group
had 10% reduction in sleep latency, 11% improvement in
sleep hours, 11% reduction in sleep disturbances, and 40%
reduction in incidences of daytime sleep. Though these
findings were not statistically significant.
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Table 4: Three phases of Shirodhara procedure in detail

Purvakarma (pretreatment procedure and
preparations)

Pradhanakarma (main treatment
procedure)

Paschatkarma (posttreatment procedure)

Procurement of Shirodhara apparatus

1. Dhara droni (Shirodhara table) - a special table
designed to carry out this procedure generally made
of oil proof wood having 8x3x3 feet dimensions on
which patient was made to lie down

2. Dhara stand: It was made of wood placed exactly
behind the head end of table with a hook at the top
whose height could be adjusted to varying lengths.
It was 7 feet in height with tripod base

3. Dhara pot: A copper vessel suspended from the
hook of the stand, filled with medicated buttermilk
and having a standardized hole at the bottom.
A sterile cloth was passed through that hole such
that a portion of it lies inside the vessel and few
inches outside, so that the liquid drops down slowly
through the cloth instead of falling in a big stream
Preparation of medicated buttermilk: Equal quantities
of Musta and Amalaki powder was boiled with
14 times water on a moderate flame until 1/3™ of the
total quantity was left. To this mixture, equal quantity
of buttermilk was added to get the required liquid

Preparation of patient

The patient was asked to come fasting or not having
anything in last 1 h before initiating procedure
Also, they were asked to clear their bowels and
bladder before coming

Before starting the main procedure, they were given
head massage with lukewarm sesame oil

1. After the head massage patient was
asked to lie comfortably in supine
position on the dhara table with head
on the extra projection of the table

After the procedure the patient’s head
was wiped off using a sterile cloth and
following instructions were given to the
patient to be followed

2. Eyes were covered with cotton
gauze piece to protect them from any
spillage of medicated liquid

3. After this the dhara pot filled with
medicated liquid, suspended from
dhara stand was so adjusted so that
it was at a height of 2 feet above

the midpoint of the center of the
patient’s forehead

4. Now the medicated buttermilk
kept at room temperature was made
to flow out of the vessel slowly and
uniformly over the forehead of the
patient, by swinging of the vessel by
attendant uniformly

1. Prevent direct exposure to air or sun
2. Take hot water bath after an h

3. Consume light, hot, fresh and digestible
food that day and avoid heavy, oily,
refrigerated or fast foods

4. Abstaining from traveling, sex,
smoking, alcohol consumption or taking
stress

5. This Takradhara was continuously
given for 40 min with intermittent
head massage in between during the
flow itself, for better effect

Table 5: Comparison of baseline scores with Post-intervention scores within the yoga therapy group

Variables Mean+SD P CI Percentage change
Prescores Postscores Lower Upper
HAM-A 31.00+6.24 18.80+4.28 0.01** 9.87 14.52 —39.35
BPRS 30.20+10.44 16.87+£8.97 0.01%* 11.08 15.58 —44.13
SR1 62.00+40.21 32.67+19.89 0.01%* 15.45 43.21 —47.30
SR2 6.16+1.33 6.43+1.96 0.54 —-1.18 0.65 +4.38
SR3 2.33+1.50 1.20+1.01 0.01%* 0.63 1.62 —48.49
SR5 0.07+0.25 0.93+0.25 0.01** —-1.06 —0.67 +12.28
SR6 0.27+0.45 0.20+0.41 0.58 —0.18 0.32 —25.92
SR7 15.00+25.98 6.00+16.81 0.09 -1.78 19.78 —60.00
STAI 63.00+7.50 38.13+3.70 0.01** 19.85 29.87 —39.47
STROOP W 147.80£16.60 163.67+18.93 0.01%* —20.75 —10.98 +10.73
STROOP C 114.87+17.41 128.87+17.22 0.01** -17.82 —10.18 +12.78
STROOP CW 37.80+10.51 48.60+9.68 0.01%** —13.44 —8.15 +28.57
DLSTT 44.53£11.35 53.60+13.93 0.01%* -11.31 —6.81 +20.36
DLSTC 44.53+11.35 53.60+13.93 0.01** —11.31 —6.81 +20.36

“Paired samples ¢-test, P<0.05, **P<0.01. HAM-A=Hamilton Anxiety Rating Scale, BPRS=Brief Psychiatric Rating Scale, SR1=Approximately
how long (minutes) does it take you to fall asleep?, SR2=How many hours do you sleep each night?, SR3=How many times (if any) do you

wake up during the night?, SR5=Do you feel rested in the morning? (“yes” or “no”), SR6=Do you sleep in the day time? (“yes” or “no”),
SR7=If your answer to question 6 was “yes” for how long do your daytime naps last? (minutes), STAI=State Trait Anxiety Inventory, STROOP
W=Stroop word test, STROOP C=Stroop color test, STROOP CW=Stroop color word test, DLST T=Digit letter substitution test total score,
DLST C=Digit letter substitution test correct score, SD=Standard deviation, CI=Confidence interval

International Journal of Yoga | Volume 13 | Issue 1 | January-April 2020 37



Hegde, et al.: Yoga and Ayurveda for anxiety disorders

Table 6: Comparison of baseline scores with postintervention scores within the yoga therapy + Ayurveda group

Variables Mean+SD P Percentage change
Prescores Postscores Lower Upper
HA 31.47+5.20 19.334£3.79 0.01** 9.89 14.37 —38.57
BPRS 32.33£9.80 17.9347.53 0.01** 12.17 16.62 —44.54
SR1 66.00+£31.64 30.67+17.20 0.01%* 24.94 45.71 —53.5
SR2 5.83+1.31 6.73+0.62 0.01** —-1.33 —0.46 +15.43
SR3 3.13+1.84 1.27+1.03 0.01** 1.28 2.45 —59.42
SR5 0.13£0.35 0.87+0.35 0.01%* —0.98 —0.48 +5.69
SR6 0.40+0.50 0.13£0.35 0.10 —0.06 0.59 —67.5
SR7 30.00+43.54 7.00+18.68 0.09 —4.16 50.16 —76.66
STAI 65.67+6.30 40.40+5.69 0.01** 22.39 28.14 —38.48
STROOP W 142.47+£131.67 146.80+13.60 0.01* —8.27 —-0.39 +30.39
STROOP C 110.20£12.16 123.00+11.63 0.01%* —14.56 —-11.03 +11.61
STROOP CW 37.47+9.28 46.80+9.46 0.01** —10.83 -7.82 +24.89
DLSTT 43.40+10.39 52.40+8.53 0.01** —11.09 —6.90 +20.73
DLSTC 43.40+10.39 52.40+8.53 0.01%* —11.09 —6.90 +20.73

*Paired samples #-test, *P<0.05, **P<0.01. HAM-A=Hamilton Anxiety Rating Scale, BPRS=Brief Psychiatric Rating Scale, SR1=Approximately
how long (minutes) does it take you to fall asleep?, SR2=How many hours do you sleep each night?, SR3=How many times (if any) do you
wake up during the night?, SR5=Do you feel rested in the morning? (“yes” or “no”), SR6=Do you sleep in the day time? (“yes” or “no”),
SR7=If your answer to question 6 was “yes” for how long do your daytime naps last? (minutes), STAI=State Trait Anxiety Inventory, STROOP
W=Stroop word test, STROOP C=Stroop colour test, STROOP CW=Stroop colour word test, DLST T=Digit letter substitution test total score,
DLST C=Digit letter substitution test correct score, SD=Standard deviation, CI=Confidence interval

Discussion

The current study is the first attempt to assess the
add-on effect of Shirodhara technique to integrated yoga
intervention on clinical symptoms, cognitive functions and
sleep quality in patients suffering from ADs. We found that
it was feasible to combine yoga and Shirodhara together
in patients suffering from ADs. Both YT and YA groups
showed significant clinical improvements. Furthermore,
it was observed that addition of Shirodhara to residential
integrated yoga-based lifestyle program led to better
improvements in executive functions (as demonstrated
by higher scores on Stroop Word Task) as compared to
YT group. A trend toward higher improvements in sleep
latency, sleep duration, lesser sleep disturbances, and
reduced daytime sleep was also observed in the YA group.

Previously, in a study Vikhnan et al. compared the
effect of two types of Shirodhara — Takradhara (using
buttermilk with herbs as the liquid for Shirodhara) and
Jaladhara (using water as the liquid for Shirodhara) on
healthy volunteers. They found that there was a significant
reduction in HR and root mean squared standard deviation
with  Takradhara. Whereas scores on sleep quality,
perceived stress scale, and WHO well-being scales were
significantly better after Takradhara as well as Jaladhara.
The study also observed that Depression Anxiety
Stress Scale-21 scores improved significantly only after
Takradhara* In our study, we observed similar results
with Takradhara in terms of reduction in anxiety scores
in patients with ADs. We observed a reduction of 39.35%
and 38.50% in Hamilton Anxiety Rating Scale after YT
and YA interventions, respectively. Similarly, state anxiety
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scores reduced by 39.4% in the YT group and 38.4% in
the YA group. This shows that adding Shirodhara did not
change the anxiety scores further. This may be due to
the fact that the effect size of YT intervention itself was
high, and therefore, there was not much scope for further
improvement after adding Shirodhara. Furthermore, it
needs to be noted that addition of Shirodhara with YT
intervention did not show any unfavorable interaction.

The effect of yoga intervention on DLST and Stroop Task
has been tested before in a few studies on patients with AD.
A study by Dhansoia et al. in 2015 showed that apart from
reducing anxiety, MSRT technique also led to significant
enhancement of psychomotor performance in GAD
patients.?” We found that Stroop performance improved
in both the groups, but Stroop word performance was
significantly (20%) better in the YA group than that in the
YT group. This is an important finding in this population
as impairment of cognitive functions has been observed not
only as part of the psychopathology™” but also as a side
effect of anti-anxiety medications.*®! Therefore, addition
of Shirodhara technique to yoga therapy intervention
may be useful in providing added benefits on cognitive
performance, especially the executive memory.

There are many studies which have proven the benefits of
yoga intervention on sleep architecture and quality in health
as well as disease.?***! Shirodhara has also been found
useful in improving the same.®” Therefore, we planned to
add both the interventions to observe whether the addition
has synergistic effects on sleep. We observed that overall
sleep quality improved significantly in both the groups as
compared to the baseline. Although between-group statistics
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Table 7: Comparison between yoga therapy and yoga therapy+Ayurveda groups for baseline scores and
postintervention scores

Variables Group n Prescores, mean+SD P Postscores, mean+SD P

HAM-A YT 15 31+6.24 0.82 18.80+4.28 0.72
YA 15 31.47+£5.20 19.33+£3.79

BPRS YT 15 30.20£10.44 0.56 16.87+8.97 0.72
YA 15 32.33+9.80 17.93£7.53

SR1 YT 15 62.00+40.21 0.76 32.67+£19.89 0.77
YA 15 66.00+31.64 30.67£17.20

SR2 YT 15 6.16£1.33 0.49 6.43+1.96 0.57
YA 15 5.83+1.31 6.73+0.62

SR3 YT 15 2.33£1.50 0.20 1.20£1.01 0.86
YA 15 3.13+1.84 1.27+1.03

SRS YT 15 0.07+0.25 0.55 0.93+0.25 0.55
YA 15 0.13+0.35 0.87+0.35

SR6 YT 15 0.27+0.45 0.45 0.20+0.41 0.63
YA 15 0.40+0.50 0.13+0.35

SR7 YT 15 15.00+£25.98 0.26 6.00+£16.81 0.87
YA 15 30.00+43.54 7.00£18.68

STAI YT 15 63.00+7.50 0.30 38.13+£3.70 0.20
YA 15 65.67+6.30 40.40+5.69

STROOP W YT 15 142.47+131.67 0.34 146.80+13.60 0.01%**
YA 15 147.80+16.60 163.67+18.93

STROOP C YT 15 114.87+17.41 0.40 128.87+17.22 0.28
YA 15 110.20£12.16 123.00+11.63

STROOP CW YT 15 37.80+10.51 0.92 48.60+9.68 0.61
YA 15 37.47+£9.28 46.80+9.46

DLSTT YT 15 44.53+11.35 0.77 53.60+13.93 0.77
YA 15 43.40+£10.39 52.40+8.53

DLSTC YT 15 44.53+11.35 0.77 53.60£13.93 0.77
YA 15 43.40+10.39 52.40+8.53

‘Independent samples #-test, **P<0.01. HAM-A=Hamilton Anxiety Rating Scale, BPRS=Brief Psychiatric Rating Scale, SR 1=Approximately
how long (minutes) does it take you to fall asleep?, SR2=How many hours do you sleep each night?, SR3=How many times (if any) do you
wake up during the night?, SR5=Do you feel rested in the morning? (“yes” or “no’’), SR6=Do you sleep in the day time? (“yes” or “no”),
SR7=If your answer to question 6 was “yes” for how long do your daytime naps last? (minutes), STAI=State Trait Anxiety Inventory, STROOP
W=Stroop word test, STROOP C=Stroop colour test, STROOP CW=Stroop colour word test, DLST T=Digit letter substitution test total score,

DLST C=Digit letter substitution test correct score, SD=Standard deviation, YT=Yoga therapy, YA=Y T+Ayurveda

were not significant, the overall sleep quality scores were
higher in the YA group with 10% reduction in sleep
latency, 11% improvement in sleep hours, 11% reduction
in sleep disturbances, and 40% reduction in incidences of
daytime sleep. Smaller sample size may not have allowed
the results to reach statistical significance. Future studies
should assess the same using a larger sample size.

It has been demonstrated that yoga reduces stress
and anxiety by improving autonomic functions via
triggering neurohormonal mechanisms that suppress
sympathetic activity through down-regulation of the
hypothalamic—pituitary—adrenal axis.®! Mindfulness-based
practices may also enhance cognitive flexibility, which
further helps in controlling anxiety.’? The mode of action
of Shirodhara has not been understood so far scientifically.
However, studies have reported that immediately after
Shriodhara there was a shift of the autonomic nervous
system towards parasympathetic dominance.3 Furthermore,
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Shirodhara procedures led to reduction in heart rate and
systolic and diastolic blood pressure®”! with improvement
in sleep architecture.®? All these factors point toward the
fact that Shirodhara may induce the “relaxation response”
without meditation. From Ayurveda perspective, Shirodhara
may work by reducing the air humor (Vata Dosha) in the
head region. Ayurveda provides an understanding that vata
dosha is responsible for movements of thoughts in the
mind. Both oil and Takra (buttermilk) have been used in
Ayurveda system to mitigate Vatadosha. Thus, Shirodhara
relaxes the mind by reducing the Vata dosha in the head
region. The cumulative effect of the drugs and the procedure
(slow stream flow and oscillatory dhara movement in calm
environment) might have helped in soothing the mind and
enhanced sense of well-being and sleep quality respectively.

The strengths of the study are as follows: (a) this is a
multi-disciplinary study encompassing the fields of yogic
science, Ayurveda, and psychiatry; (b) no earlier study has
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reported feasibility, safety, and synergistic value of a yoga
and Ayurveda intervention in ADs; (c) because the duration
of yoga and Ayurveda intervention was short, acceptability
and adherence to therapy was good; and (d) as yoga and
Shirodhara were delivered through a standard protocol, the
study is reproducible.

This study also has many limitations which restrict its
generalizability. The most important limitation is the small
sample size; this is a pilot study to serve as the base for
a larger study in future. Second, in this study, we did
not follow up the subjects, and thus, it is not known as
to how long the obtained effects would last. In future, a
dose—response curve could be generated by performing
repeated measures. Third, no objective parameters were
used to understand the mechanism of action of yoga
and combined yoga + Shirodhara intervention at the
electrophysiological, neurological, or biochemical levels.
Furthermore, it has been observed that people suffering
from ADs often suffer from comorbid depression. However,
this was not assessed in the present study which focused
only on anxiety-related symptoms. Finally, a four-arm study
with (1) yoga, (2) Ayurveda, (3) yoga + Ayurveda, and (4)
none (only conventional) groups would have been ideal
to understand the synergistic value of yoga + Ayurveda
intervention. This can be planned in future.

In future, a randomized controlled design with a larger
sample size and robust design should be performed.
Future studies should use objective variables of autonomic
functions such as heart rate variability and galvanic
skin resistance; advanced neuroimaging devices such
as  electroencephalography, functional near-infrared
spectroscopy, and functional magnetic resonance imaging;
and biomarkers such as serum serotonin, oxytocin, and
endorphin levels to understand the mechanism of action.
Effect of yoga and Ayurveda should also be tested in
other neuropsychiatric disorders where psychomotor
agitation, cognitive dysfunction, and sleep disturbances are
prominent (e.g., early dementias or depression or bipolar
disorders). Future studies should also compare the effect
of yoga and Ayurveda with other mind-body relaxation
techniques, including music therapy.

Conclusion

This pilot study revealed that adding Shirodhara to
integrated yoga program was feasible in patients with
ADs. Addition of Shirodhara to yoga may help enhance
executive memory and sleep quality further in this
population. Studies with larger sample size are required in
future to confirm these findings.

Acknowledgment

We are thankful to the subjects who gave their consent to
participate in this study.

40

Financial support and sponsorship
Nil.
Conflicts of interest

There are no conflicts of interest.

References

1. Ahuja N.A Short Texbook of Psychiatry. 6" ed. Delhi: Jaypee
Brothers Medical Publishers (P) Ltd.; 2006.

2. Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR,
Walters EE, et al. Lifetime prevalence and age-of-onset
distributions of DSM-IV disorders in the national comorbidity
survey replication. Arch Gen Psychiatry 2005;62:593-602.

3. Gupta N, Khera S, Vempati RP, Sharma R, Bijlani RL. Effect of
yoga based lifestyle intervention on state and trait anxiety. Indian
J Physiol Pharmacol 2006;50:41-7.

. Craske MG, Stein MB. Anxiety. Lancet 2016;388:3048-59.

5. Hettema JM, Neale MC, Kendler KS. A review and
meta-analysis of the genetic epidemiology of anxiety disorders.
Am J Psychiatry 2001;158:1568-78.

6. Butcher JN, Mineka S, Hooley JM. Panic anxiety and their
disorders. In: Abnormal Psychology. 15" ed. New Jersey:
Pearson Publishers; 1933. p. 170-213.

7. O’Sullivan K, Newman EF. Neuropsychological impairments
in panic disorder: A systematic review. J Affect Disord
2014;167:268-84.

8. O’Toole MS, Pedersen AD. A systematic review of
neuropsychological performance in social anxiety disorder. Nord
J Psychiatry 2011;65:147-61.

9. Tempesta D, Mazza M, Serroni N, Moschetta FS,
Di Giannantonio M, Ferrara M, et al. Neuropsychological
functioning in young subjects with generalized anxiety disorder
with and without pharmacotherapy. Prog Neuropsychopharmacol
Biol Psychiatry 2013;45:236-41.

10. Mellman TA. Sleep and anxiety disorders. Psychiatr Clin North
Am 2006;29:1047-58.

11. Ramsawh HJ, Stein MB, Belik SL, Jacobi F, Sareen J.
Relationship of anxiety disorders, sleep quality, and functional
impairment in a community sample. J Psychiatr Res
2009;43:926-33.

12. Alfano CA, Ginsburg GS, Kingery JN. Sleep-related problems
among children and adolescents with anxiety disorders. J Am
Acad Child Adolesc Psychiatry 2007;46:224-32.

13. Varambally S, Gangadhar BN. Yoga: A spiritual practice with
therapeutic value in psychiatry. Asian J Psychiatr 2012;5:186-9.

14. Kabat-Zinn J, Massion AO, Kristeller J, Peterson LG,
Fletcher KE, Pbert L, et al. Effectiveness of a meditation-based
stress reduction program in the treatment of anxiety disorders.
Am J Psychiatry 1992;149:936-43.

15. Vahia VN, Shetty HK, Motiwala S, Thakkar G, Fernandes L,
Sharma JC, et al. Efficacy of meditation in generalized anxiety
disorder. Indian J Psychiatry 1993;35:87-91.

16. Cramer H, Lauche R, Anheyer D, Pilkington K, de Manincor M,
Dobos G, et al. Yoga for anxiety: A systematic review and
meta-analysis of randomized controlled trials. Depress Anxiety
2018;35:830-43.

17. Ley R. The modification of breathing behavior. Pavlovian
and operant control in emotion and cognition. Behav Modif
1999;23:441-79.

18. Philippot P, Chapelle G, Blairy S. Respiratory feedback in the
generation of emotion. Cognition & Emotion 2002;16:605-27.

International Journal of Yoga | Volume 13 | Issue 1 | January-April 2020



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

International Journal of Yoga | Volume 13 | Issue 1 | January-April 2020

Hegde, et al.: Yoga and Ayurveda for anxiety disorders

Katzman MA, Vermani M, Gerbarg PL, Brown RP, lorio C,
Davis M, et al. A multicomponent yoga-based, breath
intervention program as an adjunctive treatment in patients
suffering from generalized anxiety disorder with or without
comorbidities. Int J Yoga 2012;5:57-65.

Dhansoia V, Bhargav H, Metri K. Immediate effect of mind
sound resonance technique on state anxiety and cognitive
functions in patients suffering from generalized anxiety disorder:
A self-controlled pilot study. Int J Yoga 2015a; 8:70-3.

Gothe NP, McAuley E. Yoga and cognition: A meta-analysis of
chronic and acute effects. Psychosom Med 2015;77:784-97.
Gothe NP, Keswani RK, McAuley E. Yoga practice improves
executive function by attenuating stress levels. Biol Psychol
2016;121:109-16.

Mustian KM, Sprod LK, Janelsins M, Peppone LJ, Palesh OG,
Chandwani K, et al. Multicenter, randomized controlled trial
of yoga for sleep quality among cancer survivors. J Clin Oncol
2013;31:3233-41.

Rao RM, Vadiraja HS, Nagaratna R, Gopinath KS, Patil S,
Diwakar RB, et al. Effect of yoga on sleep quality and
neuroendocrine immune response in metastatic breast cancer
patients. Indian J Palliat Care 2017;23:253-60.

Babu G, Bhuyan GC, Prasad GP, Anitha S. Role of achara
rasayana in chittodvega. Anc Sci Life 2007;26:33-6.

Shastri K, Caturvedi G, editors. Nidana sthana. In: Caraka
Samhita: Vidyodini Hindi Commentary. Shloka No. 4. 16" ed.,
Ch. 7. Varanasi: Chaukhambha Bharati Academy; 1989.

Srikanta Murthy KR. Sushrutha Samhitha with English
Translation, Uttar Tantra. Vol. 2., Ch. 26. Varanasi: Chaukhambha
Orientalia; 2014. p. 132.

Uebaba K, Xu FH, Ogawa H, Tatsuse T, Wang BH, Hisajima T,
et al. Psychoneuroimmunologic effects of ayurvedic oil-dripping
treatment. J Altern Complement Med 2008;14:1189-98.

Dhuri KD, Bodhe PV, Vaidya AB. Shirodhara:
A psycho-physiological profile in healthy volunteers. J Ayurveda
Integr Med 2013;4:40-4.

Kundu C, Shukla VD, Santwani MA, Bhatt NN. The role
of psychic factors in pathogenesis of essential hypertension
and its management by shirodhara and sarpagandha vati. Ayu
2010;31:436-41.

Santwani K, Shukla VD, Santwani MA, Thaker G. An
assessment of manasika bhavas in menopausal syndrome and its
management. Ayu 2010;31:311-8.

Tubaki BR, Verma A, Sasidharan A, Sulekha S,
Sathyaprabha TN, Sudhakar D, ef al. Manasamitra Vataka and
Shirodhara treatments preserve slow wave sleep and promote
sleep continuity in patients with generalized anxiety disorder
and co-morbid generalized social phobia. Current Science
2016;111:283-92.

Singhal HK, Neetu AK, Kumar A, Rai M. Ayurvedic approach
for improving reaction time of attention deficit hyperactivity
disorder affected children. Ayu 2010;31:338-42.

Yadav D, Behera B, Kumar A. Effects of certain adravyabhuta
chikitsa in restoring cognition in children. Int J Pharm Biol Sci
2013;3:437-43.

Maier W, Buller R, Philipp M, Heuser I. The hamilton anxiety
scale: Reliability, validity and sensitivity to change in anxiety
and depressive disorders. J Affect Disord 1988;14:61-8.

Oei TP, Evans L, Crook GM. Utility and validity of the STAI

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

S1.

52.

53.

with anxiety disorder patients. Br J Clin Psychol 1990;29
(Pt 4):429-32.

Bell M, Milstein R, Beam-Goulet J, Lysaker P, Cicchetti D. The
positive and negative syndrome scale and the brief psychiatric
rating scale. Reliability, comparability, and predictive validity.
J Nerv Ment Dis 1992;180:723-8.

Golden CJ. Stroop Color and Word Test Adult’s Version:
A Manual for Clinical and Experimental Uses. U.S.A.: Stoelting
Co.; 2003.

Lezak MD. Neuropsychological assessment in behavioral
toxicology — Developing techniques and interpretative issues.
Scand J Work Environ Health 1984;10 Suppl 1:25-9.

Natu MV, Agarwal AK. Testing of stimulant effects of coffee
on the psychomotor performance: an exercise in clinical
pharmacology. Indian J Pharmacol 1997;29:11.

Manjunath NK, Telles S. Influence of yoga and ayurveda on
self-rated sleep in a geriatric population. Indian J Med Res
2005;121:683-90.

Nagarathna R, Nagendra HR. Yoga Practices for Anxiety and
Depression (First). Bangalore: Vivekananda Yoga Research
Foundation, Swami Vivekananda Yoga Prakashana; 2001.

Jacobs S. A Life in balance: Sattvic food and the art of living
foundation. Religions. 2019;10:2.

Ganpat TS, Nagendra HR. Yoga therapy for developing
emotional intelligence in mid-life managers. J Midlife Health
2011;2:28-30.

Bhargav H, Raghuram N, Rao NH, Tekur P, Koka PS. Potential
yoga modules for treatment of hematopoietic inhibition in HIV-1
infection. J Stem Cells 2010;5:129-48.

Vikhnan S, Udupa K, Varambally S, Deverakonda S,
Sathyaprabha TN. A comparative study to assess the modulation
of stress by shirodhara in healthy individuals by psychometric
and heart rate variability measures. Appl Med Res 2018;6:22-30.
Beaudreau SA, O’Hara R. The association of anxiety
and depressive symptoms with cognitive performance in
community-dwelling older adults. Psychol Aging 2009;24:507-12.
Snyder PJ, Werth J, Giordani B, Caveney AF, Feltner D,
Maruff P. A method for determining the magnitude of change
across different cognitive functions in clinical trials: The effects
of acute administration of two different doses alprazolam. Hum
Psychopharmacol 2005;20:263-73.

Patra S, Telles S. Positive impact of cyclic meditation on
subsequent sleep. Med Sci Monit 2009;15:CR375-81.

Tubaki BR, Chandrashekar CR, Sudhakar D, Prabha TN,
Lavekar GS, Kutty BM. Clinical efficacy of manasamitra
vataka (an ayurveda medication) on generalized anxiety
disorder with  comorbid generalized social phobia:
A randomized controlled study. J Altern Complement Med
2012;18:612-21.

Vempati RP, Telles S. Yoga-based guided relaxation reduces
sympathetic activity judged from baseline levels. Psychol Rep
2002;90:487-94.

Lee JK, Orsillo SM. Investigating cognitive flexibility as a
potential mechanism of mindfulness in generalized anxiety
disorder. J Behav Ther Exp Psychiatry 2014;45:208-16.

Xu F, Uebaba K, Ogawa H, Tatsuse T, Wang BH, Hisajima T,
et al. Pharmaco-physio-psychologic effect of ayurvedic
oil-dripping treatment using an essential oil from lavendula
angustifolia. J Altern Complement Med 2008;14:947-56.

41



