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INTRODUCTION
Every individual commonly experiences anxiety and 
depression at some point or the other in life. These 
are the most prevalent mental health problems faced 
by young adults because of sedentary lifestyle,1,2 
interpersonal3 or intrapersonal conflicts4 and social 
challenges.5 Coleman has defined as “anxiety is an 
internalized fear aroused by an impulse to commit 
mistakes”.6 The common symptoms of anxiety are 
stomach aches, increased heart rate, shortness of 
breath, sweating from palms and feet’s, trembling,7 
etc. In contrast to anxiety, another major mental 
disorder is depression, characterized by sadness, 
loss of interest, laziness, feelings of guilt or low self-
worth, poor quality of sleep, poor appetite, feeling 
of tiredness, poor attention and concentration,8 etc. 
Coleman is defined as “depression is an emotional 
state characterized by extreme dejection, gloomy 
ruminations, feeling of worthlessness, loss of hope 
and often of apprehension”.6

Recent literature reported that the prevalence of 
depression in one among every twenty people suffers 
and females are much higher (around 9.5%) than 
males (5.8%). The depression rate in young adults 
and adolescents has estimated ranges between  

9 to 13%.9,10 The young adults have often reported 
the various symptoms of anxiety and depression. 
An online survey with brief mental health screening 
on 14,175 college students reported around 17.3% 
diagnosed with depression, 4.1% for panic disorder, 
7.0% for generalized anxiety, 6.3% for suicidal 
ideation, and 15.3% for nonsuicidal self-injury11 
related problems. A recent survey reported that the 
prevalence of symptoms of depression, anxiety, and 
stress were 19.5%, 24.4%, and 21.1% respectively in 
college students.12 These studies suggests that mental 
health-related problems are epidemic among college 
students compare to any other groups of population.13

Many young adults with anxiety and depression 
turn to nonpharmacological and non-conventional 
interventions, including exercise, meditation,14–17 
tai-chi,18–20 qigong.21–23 and yoga.24–26 A comparative 
study of exercise, yoga, and meditation for depressive 
and anxiety disorders reported that yoga and exercise 
have positive effects as an adjunctive treatment 
for depressive and anxiety compare to meditation, 
Tai-Chi and qigong meditation.27 In a recent study, 
Deepeshwar et al., (2014) reported state and trait 
anxiety reduced after yoga practices in 67 male 
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participants, and who had minimum one-year of yoga experience.28 The 
aforementioned finding suggests that yoga intervention has a greater 
impact on the symptoms of anxiety and depression in different age-
ranged population.19,24,25,29–31

However, above mentioned studies reported the long-term effect of yoga 
(> 2 to 6 months) on anxiety and depression in college students, older 
people or either in female or male subjects separately. In addition to this, 
these groups are either received particular technique of yoga such as yoga 
postures,26 breathing practices,30,32 relaxation33 and meditation.17,34–37 
Some other studies assessed the collective effect of breathing and 
meditation on anxiety and depression.38 Very few studies evaluated the 
integrated approach to yoga practice that includes yogasana, pranayama, 
relaxation techniques, and meditation, in patients suffering from both 
anxiety and depression. Therefore, in the present study, we intended to 
assess the effect of yoga based lifestyle intervention for two weeks on 
young adults who diagnosed with anxiety and depression.

MATERIALS AND METHODS
Participants
The recruitment of participants in the study is given in Figure 1. A total 
of 102 participants ages ranging between 25-45 years (group averaged  
age ± SD; 35.01 ± 9.7 years; 40 females) who reported anxiety and 
depression in last six months. These participants were recruited from a 
Yoga therapy center and stress and lifestyle clinics, South India. There 
were fifty-two participants (group averaged age ± SD; 33.2 ± 6.4 years; 
16 females) enrolled for yoga therapy (YT) for two weeks whereas fifty 
participants (34.6 ± 8.7 years; 24 females) selected from a nearby clinic. 
All potential participants were screened by a qualified psychiatrist using 
mini-mental health status examination (MMSE) and 10-item Kessler 
Psychological Distress Scale (K10),39,40 self-administered questionnaires. 
None of the participants showed any cognitive impairment in MMSE. The 
inclusion criteria were (i) participants who scored between 20-29 in K10 
scale suggested mild-moderate mental disorders, (ii) English knowledge 
is mandatory to understand the instructions, (iii) both genders (male 
and female) participants, and (iv) only participants who are not engaged 
in any physical exercise (including yoga) in the previous three months. 

The participants excluded who were (i) found scores less than 20 and 
more than 30 in K10 scale, (ii) healthy on medical examination, (iii) 
any serious neurological or physiological health problems, (iv) recent 
surgery, and (v) not willing to follow yoga-based lifestyle intervention. 
Characteristics of the participants are given in Table 1.

Ethical clearance and Informed Consent 
This study was reviewed and approved by the Institutional Ethics 
committee a Yoga University. The design of the study and parameters 
were described in detail to the participants and signed informed consent 
was obtained. All participants were assured of the confidentiality of their 
data and given freedom to withdraw from the study at any point in time 
without explanation.

Study design
All YT participants practiced yoga for two weeks (5 days/week) and 
assessed with general health, anxiety, and depression before and after 
two-week of intervention. Another group underwent for stress and 
lifestyle counseling from a well-qualified and experienced counselor 
for the same duration. The study took place between January 2016 – 
November 2016.

Outcome measures
(i) Socio-demographic Questionnaire 
The demographic information was capture using self-prepared 
questionnaire consist of age, gender, marital status, religious adherence, 
qualification, socioeconomic status.
(ii) Psychological State.
The Hospital Anxiety and Depression Scale (HADS) was employed 
to investigate the psychological states of the participants. HADS scale 
consists of 14 items, out of that seven items related to anxiety symptoms 
and seven items for depression symptoms. Each item is coded from 0 to 
3. The scores for anxiety and depression, the minimum score is 0, and 
the maximum score is 21, it depends on the subject present and severity 
of the symptoms. The score between 0 to 7 does not indicate the subject 
present of the symptoms of anxiety or depression, a score between 8 to 
10 indicates the subject has present of the symptoms but in moderate 
degree, therefore doubtful case, a score greater than or equal to 11 
shows that subject have significant number of symptoms of anxiety or 
depression corresponding to confirmed case. The internal consistency 

Figure 1: Expected participant’s flow diagram.

Table 1: Demographic details of the participants are given below.

S.No. Participants Yoga Control

Total number of participants 
(mean age in years ± SD)

52 (35.01 ± 10.6 
yrs)

50 (34.6 ± 8.7 
yrs)

Gender
Females  

(mean age in years ± SD)
Males  

(mean age in years ± SD)

16 (34.7 ±12.4 
yrs)

36 (33.1 ± 8.2 
yrs)

24 (33.7 ± 
13.1 yrs)

26 (35.4 ± 
10.5 yrs)

Educational Status (%)
Matric

Graduation
Post Graduation

20 (38.46%)
25(48.07%)

8 (15%)

22 (44%)
26 (52%)

2 (4%)

Socioeconomic status (%)
Government Job

Private Sector
Business 

22 (42.3%)
18 (34.61%)
12 (23.07%)

28 (56%)
17 (34%)
5 (10%)
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of both subscale, i.e., anxiety and depression showed 0.80 and 0.76, 
respectively.41

(iii) General Health Questionnaire (GHQ) 
The 12 items of general health questionnaire (GHQ) is the most 
extensively used screening instrument for common mental disorders in 
addition to being a more general measure of psychiatric well-being. The 
GHQ-12 proved to be a reliable instrument, as indicated by a Cronbach’s 
alpha of 0.81.42 Each item coded from 0 to 4. The scores for anxiety and 
depression minimum score is 0, and the maximum score is 21. The 
GHQ12 is a good measure of psychological well-being in the population 
and asked of half of the respondents to the Northern Ireland Health 
and Social Wellbeing Survey. 27.6% respondents had a GHQ12 score of  
3 or more, and 21.3% had a score of 4 or more. Women were more likely 
than men to have poor psychological health. Unlike the self- reported 
measures of health, there was no general decline in psychological  
well-being with age.

Intervention
YT participants underwent for two weeks yoga intervention that 
consists of physical exercise (posture), breathing practices (pranayama), 
meditation (dharana and dhyana) started from 5:30 am to 7:00 am. 
Yogasanas are physical postures often imitating the natural positions of 
the animals meant to make the mind tranquil. Yoga recognizes this link 
and utilizes this tool to calm down the mind. Practices include proper 
breathing, Kriyas and Pranayama described elsewhere.43

A direct operation on the mental level is made possible by the two limbs 
of Astanga Yoga of Patanjali named dharana and dhyana. The culturing 
of mind is accomplished by focusing on the mind (dharana) initially, 
followed by the relaxed dwelling of the mind in a single thought (dhyana). 
Progressive habituation allows the mind to remain relaxed during the 
period of meditation. The list of yoga practices are given in Table 2.

Procedure
The recruited participants, who had symptoms of anxiety and 
depression identified by the psychiatrist, were asked to fill GHQ and 
HADS questionnaires on 1st day during enrolment for yoga therapy and 
stress lifestyle intervention. Post data were taken on the 14th day after 
intervention. On 1st day. While data collection, they were asked to sit 
comfortably in a common yoga hall, questionnaires and a pen distributed. 
Total time taken by the participants to fulfill these questionnaires were 
30 min. Similarly, after two weeks of yoga based lifestyle intervention, 
similar questionnaires were asked to fill the same data. Obtained data 
of GHQ and HADS of all participants were scored as per the stipulated 
instructions in the manual and then tabulated in the excel sheet.

Statistical Analysis
The obtained raw scores of HADS and GHQ were analyzed separately 
using SPSS version 21 (SPSS Inc., Chicago, USA). First, normality was 
tested using Shapiro-Wilk Test and data found normal. Therefore, paired 
sample t-test done between pre-post scored data and independent 
sample t-test was used to compare the difference between yoga and 
control group participants. Statistical analysis was computed at p-value 
≤ 0.05 with two-tailed.

RESULTS
The demographic information of all participants given in Table 1. 
The paired sample t-test for anxiety and depression of HADS scores 
were analyzed separately. Results showed that there were significant 
reductions in anxiety (p = 0.04, 23 %) and depression (p < 0.001, 
32%) scores after two weeks of an integrated approach of yoga therapy 
intervention when compared to before. The GHQ scores showed a 

Table 2: List of Integrated Approach of Yoga Therapy (IAYT) practices.

A. List of Yogasanas Postures.

Name Rounds Time

Jogging 40 to 100 Rounds 03 min/day
Jumping 20 to 45 rounds 02 min/day

Spinal twist 21 to 45 rounds 05 min/day
Back swing 11 to 45 rounds 05 min/day
Hip twist 11 to 45 Rounds 05 min/day

Hip rotation 11 to 45 Rounds 05 min/day
Knee stretch 11 to 45 Rounds 02 min/day
Hip stretch-1 11 to 45 Rounds 03 min/day
Hip stretch -2 11 to 45 Rounds 03 min/day

Forward and backward bending 11 to 45 Rounds 02 min/day
Parivrtta Trikonasana Stretch 11 to 45 Rounds 03 min/day

Dynamic Suryanamaskara 6 to 12 Rounds 10 min
Relax by Free walk 30min Everyday

Spinal stretch with legs apart 11 Rounds 05 min
Back stretch with alternate 11 Rounds 05 min
Back stretch with both legs 11 Rounds 05 min

Tiger stretch 11 Rounds 05 min
Crow walking 11 Rounds 05 min

Dhanurasana swing 11 Rounds 05 min
Salabhasana (both legs) 11 Rounds 05 min

Alternate bhujangasana and 
parvatasana 

11 Rounds 05 min

Navasana 11 Rounds 05 min
Crocodile walking 11 Rounds 05 min

Quick relaxation technique 30 sec 05 min/day
Paschimotasana stretch 11 Rounds 02 min

Cycling 21 Rounds 03 min
Side leg raising (each side) 11 Rounds 02 min/day

Alternate leg raising (each side) 11 Rounds 03 min/day

Naukasana 11 Rounds 3 min

B. Yogic cleansing practices.

Cleansing practices Rounds

Jalaneti Both nostril (2 times in a week)

Sutraneti Both sides (2 times in a week)

Vamana dhauti Once in a week

Laghu sankhaprakshalana Once in a week

Trataka Every day for 30 min

Kapalabhati 40 to 120 strokes/min

C. Yogic breathing (Pranayama) and Meditation practices.

Pranayama Rounds 

Vibhagiya pranayama (sectional breathing) 5 Rounds

Suryaanuloma viloma (4 times in a day) 27 Round

Nadisuddhi (4 times in a day) 9 Rounds

AAA chanting 21 Rounds

Meditation practices

OM Meditation 15 min

Cycle Meditation (CM) 30 min
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significant decrease the symptoms scores after yoga intervention  
(p < 0.01, 15%) and general health improved in participants. On the other 
hand, control group participants reported significantly higher anxiety  
(t = 2.09; p < 0.05) compared to baseline. Independent sample t-test was 
used to assess scores between-group differences. The YT group showed 
significantly lower anxiety (t-value = 4.76; p < 0.001) and depression 
(t-value = 2.97; p < 0.01) compared to CG as showed in Figure 2. Also, 
there was also a significant higher symptoms (GHQ) score in CG GHQ 
(t-value = 3.59; p < 0.01). 
The group means values ± SD, percentage change (% change), t-value, 
and level of significance (p-value) for anxiety and depression of HADS 
and GHQ are given in Table 3. In addition to this, the Pearson correlation 
between HADS and GHQ post data showed that there was a significantly 
higher association between GHQ and anxiety scores (r = 0.61; p < 0.001) 
and depression scores (r= 0.41; p = 0.004). Results suggest that 14 days 
yoga-based lifestyle practice increased association between HADS and 
GHQ. 

DISCUSSION
Results of the present study showed decreased anxiety and depression 
and improved overall general health in young adults after the two-week 
integrated approach of yoga therapy intervention (IAYT). During yoga 
intervention, all participants of yoga group practiced hatha yoga postures, 
voluntary regulated breathing practices, Bhagavad Gita chanting, 
and meditation practices every day. Earlier empirical studies on each 
practice showed improvements in various physical and psychological 
problems. The physical postures (asanas) improve musculoskeletal 
and cardiopulmonary functions,44 the voluntary regulated breathing 
practices improve lung functions,45,46 balance autonomic nervous system 
activity47,48 and reduced level of anxiety49 and stress-related disorders.30 
Meditation helps in slowing down all mental agitation with a reduction 
in the distractions of mind, and that directly associated with reduced 
anxiety and depression.34,50–52

In the current study, the brief intervention of yoga practices showed 
a significant reduction in symptoms of anxiety and depression with 
improvement in overall health. Previous scientific investigations on 
integrated yoga-based intervention reported various beneficial effects in 
cognitive abilities, attenuation of emotional intensity, decreased anxiety-
related symptoms and salivary cortisol53 and also increased the overall 
quality of life for healthy individuals after six months of yoga practice.54 
Few other studies on the hyperventilating type of pranayama like 
kapalabhathi and bhasthrika or combination of asanas and pranayama 

Figure 2: The comparisons between yoga and control groups in all  
assessments.

Table 3: The group mean values ± SD, t-value, significance level (p-value) 
for anxiety and depression of HADS.

S.No. Variable Groups Pre Post % change t- value P-value

1. Anxiety 
HADS

Yoga 10.65 
(4.32)

6.78 
(3.83) 23.38% 3.009 0.04

Control 9.5 
(3.59)

11.14 
(5.27) 17.26% 2.09 0.039

2. Depression 
HADS

Yoga 9.29 
(3.78)

6.33 
(2.66) 31.86% 5.865 < 0.001

Control 7.8 
(3.12)

8.34 
(4.01) 6.92% 0.77 NS

3.

General 
Health 

Questionnaire 
(GHQ)

Yoga 16.42 
(7.00)

13.94 
(4.54) 15.10% 2.14 0.03

Control 17.07 
(8.14)

17.86 
(6.38) 4.63% 0.55 NS

reported positive effects on anxiety and depression levels.27 The practice 
of mindfulness-based meditation has been shown to diminish the 
habitual tendency to emotionally react to and ruminate about transitory 
thoughts and physical sensations and improves psychological health by 
reducing stress, depression and anxiety symptoms with improvement 
in behavioral self-regulation and improved volitional orientating of 
attention.55 Similarly, participants who practice regular yoga, pranayama, 
and mindful meditation, that may enhance emotional regulation with a 
reduction in momentary thoughts may be a key factor to reduce anxiety 
and depression as shown in the present study. These studies suggest yoga 
practices helps in improvement of awareness, regulate mind, emotions 
and the responses in adverse condition.54,56,57 But how yoga affects 
anxiety and depression is not fully know. This paper attempts to present 
a hypothetical mechanism of yoga practices associated with changes in 
anxiety and depression.
Brain imaging studies reported that the panic anxiety is associated with 
decreased regional cerebral blood flow (rCBF) in the right orbitofrontal 
(Brodmann area 11), prelimbic (area 25), anterior cingulate (area 32) 
and anterior temporal cortices (area 15).58 Few neuroimaging studies 
explored the neural correlates of meditation-related anxiety relief was 
associated with activation of the anterior cingulate cortex, ventromedial 
prefrontal cortex and anterior insula.59 It was observed that, during 
meditation, those who exhibited greater default-related activity (i.e., 
posterior cingulate cortex) reported greater anxiety, possibly reflecting 
an inability to control self-referential thoughts. The above-mentioned 
studies suggest that mindfulness meditation attenuates anxiety through 
mechanisms involved in the regulation of self-referential thought 
processes.
The yoga-based lifestyle intervention consisted of postures, voluntary 
regulated breathing practices and meditation influence metabolism, 
autonomic nervous system, higher brain functions, and mental state60–62 
and may modulate anxiety and depression. Yoga postures and breathing 
practices increase rhythmic activity, mechanoreceptors sensitivity of 
connective tissue, muscular fibers and skeletal muscles.63,64 The muscular 
movements while postures and pranayama stimulate various receptors 
at different joints, intrafusal, exteroceptive and interoceptors.65–67 The 
smooth and skeletal muscle fibers are innervated by large, myelinated 
nerve fibers that originate from large motorneurons in the anterior horns 
of the spinal cord.63 Each nerve fiber ending makes a junction called 
neuromuscular junction that receives sensory impulses from muscles 
movements and stretches that stimulate various neurotransmitters such 
as Acetylcholine (Ach),68 norepinephrine (NA) and serotonin (5-HT) 
from brainstem.69,70 While voluntary movements, norepinephrine (NA) 
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release from nucleus locus coeruleus (LC) which has excitatory effects, 
whereas serotonin releases from dorsal raphe nucleus of brainstem have 
an inhibitory effect on the paraventricular nucleus that may regulate 
autonomic nervous system (ANS) activity.71 The regular aerobic exercises 
(such as yoga and Tai-Chi) showed the stimulation of pressure receptors 
leading to increased vagal activity, decreased stress hormones and 
increased production of anti-pain and antidepressant neurotransmitters 
such as serotonin.72 On the other hand, Ach also released from the skeletal 
muscles that stimulate preganglionic neurons of ANS, and postganglionic 
neurons of parasympathetic and sympathetic nervous system.73 The Ach 
may play a very important role in autonomic nervous system activity to 
regulate cyclic regulation of sympathetic and parasympathetic activity by 
yoga postures and breathing practices. These neurotransmitters stimulate 
hypothalamic nuclei to release corticotrophin-releasing hormones 
(CRH), an important neurotransmitter to balance hypothalamic-
pituitary-adrenal axis (HPA).74,75 The main neurotransmitter from HPA 
is adrenocortical releasing hormone (ACTH) from the pituitary gland 
and regulated the activities in basal ganglia, thalamus, hippocampus 
and amygdala.76–78 The amygdala is a most important limbic structure 
that receives sensory information and project to other subcortical 
structures, thereby mediating stress-related behavioral and physiological 
effects. The amygdala stimulation can cause several types of involuntary 
movements such as tonic movements of head or body raising or 
bending, circling movements, etc.79–82 The regulation activities of the 
thalamus and cerebral cortex, the main neurotransmitter is GABA, an 
inhibitory neurotransmitter.83 A previous study findings demonstrated 
that in experienced yoga practitioners, brain GABA levels increase after 
a session of yoga84 suggest, regular yoga practices for 60 min may be 
as a treatment for disorders with low GABA levels such as depression 
and anxiety disorders. This suggest the anxiolytic effect of yoga based 
lifestyle intervention that may occur by promotion of an inhibitory tone 
in specific areas of the brain.85–90 as described in Figure 3. 
 This cortical inhibition may enhance the cerebral cortex functioning 
specially in the anterior cingulate cortex (ACC), dorsal medial prefrontal 
cortex (DMPC), sensory and motor cortex.91–94 This improvements in the 
functioning of brainstem, thalamic activity and cerebral cortex may help 
to reduce the symptoms of anxiety and depression in humans. Studies 
have shown that yoga postures with interspersed breathing activity 
reported enhanced regulation in autonomic nervous system (ANS) 
modulation also called “sympathovagal balance”.95–97 The yoga posture 
with awareness reduced stress and may help to regulate and balance 
hypothalamic-pituitary-adrenal axis (HPA). A review article reported 
physical and mental health benefits of yoga via down-regulation of 
the hypothalamic-pituitary-adrenal (HPA) axis and the sympathetic 
nervous system (SNS).98

Regular body-mind intervention may be associated with a reduction in 
psychological stress as showed in plasma catecholamine, i.e., decreased 
norepinephrine with increased epinephrine and dopamine and higher 
positive effect.99 A review article on mindfulness meditation effect on 
mental and physical health reported that the mindfulness practice 
is associated with increased well-being as well as reduced cognitive 
reactivity and behavioral avoidance.100,101 In addition, mindfulness 
meditation may contribute to enhance immune functions, diminish 
inflammation, diminish the reactivity of the autonomic nervous system 
(ANS), increase telomerase activity, lead to higher levels of plasmatic 
melatonin and serotonin.102 The summarized mechanism of yoga based 
lifestyle intervention on anxiety and depression depicted in Figure 
4. Few other studies have been shown the social interaction103 and 
environmental influences104 are largely time-specific and contribute to 
change in symptoms of anxiety and depression as well. Moreover, the 
present study described yoga would be devised as an effective alternative 

Figure 4: Summarized effect of different components of yoga based lifestyle 
intervention on physical, mental and social health.

Figure 3: Hypothetical mechanisms of the effect of yoga practices in reducing 
anxiety and depression.

to drugs for the treatment of anxiety and depression in young adults and 
older people.
In summary, the present study showed yoga-based lifestyle intervention 
has a positive effect on symptoms of anxiety and depression in young 
adults. The lowered anxiety and depression was observed in HADS 
measurement scale, and improvement in overall general health wellbeing 
in GHQ scale after 14 days intense practice of yoga-based lifestyle 
intervention in a yoga center. Further, although young adult participants 
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showed significant improvement across all the domains (anxiety, 
depression and general health wellbeing) after the intervention, a follow-
up study with active control group comparison with home-based yoga 
intervention program should be worth exploring in future studies. There 
were major limitations of this study like it was a small sample size, no 
randomization, and no follow-up data acquired. There were no any 
physiological or neurophysiological assessments done to cross-validate 
the effect of yoga based lifestyle intervention on anxiety and depression. 
Also, additional electrophysiological and neuroimaging researchers are 
needed to explore the mechanism of the beneficial effect of yoga based 
lifestyle intervention in and out patient’s yoga center on anxiety and 
depression.

CONCLUSION
Yoga-based lifestyle intervention showed a significant reduction in the 
symptoms of anxiety and depression with increased overall general 
health wellbeing. This study may help to develop a yoga-based lifestyle 
environment/culture in practitioner’s home that may enhance the coping 
capabilities from day to day stress in life. The yoga-based lifestyle study 
may facilitate healthy living at home (strengthen interpersonal and 
intrapersonal relationships), improves neighboring hood, and grow a 
happy and healthy society.
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