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Background: This project aimed to assess the impact of yoga on stress, metabolic parameters and cognition (at- 

tention & concentration) in adolescents, aged 13–15 years from public and private schools in two cities (Chennai 

and New Delhi) in India. 

Methods: The study recruited 2000 adolescents from 24 schools in a cluster randomized controlled trial design. 

The yoga group participants underwent 17 yoga sessions, which included: pranayama, basic asanas, meditation 

and relaxation exercises. Yoga sessions, were held in the school premises once a week. A total of five awareness 

talks on healthy lifestyle were delivered once a month to the education group. ADOlescence Stress Scale (ADOSS), 

salivary cortisol, metabolic and clinical parameters and Letter Cancellation Test (LCT) score were measured at 

baseline and post-intervention (5–6 months). 

Results: The yoga group showed statistically significant differences in the mean ADOSS score, metabolic param- 

eters, salivary cortisol, and LCT scores compared to the education group. In the intention- to- treat analysis, a 

significant reduction [5.11, 95% CI (4.78, 5.36), p = 0.001] in ADOSS score was seen in the yoga group compared 

to education. 

Conclusion: Implementation of a 17-week standardized yoga program at the school level significantly decreased 

stress, improved attention and concentration, metabolic and clinical parameters in Indian adolescents. 

Trial registration: Clinical Trials Registry, India (CTRI/2017/08/009203). 
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. Introduction 

Adolescence is one of the most critical periods of transition between

hildhood and young adulthood during which young people experience

hysiological, cognitive and social changes. 1 Difficulty in adjusting and

oping with these direct and indirect changes leads to stress that affects

sychological and physiological wellbeing of adolescents. 2 Globally, it is

stimated that 1 in 7 (14%) of 10–19-year-olds experience some mental

ealth conditions. 3 Earlier studies report that the prevalence of stress

mong Indian adolescents varied between 13% and 45%. 4 

Yoga is an ancient discipline which originated from India and is de-

igned to bring balance and health to the physical, mental, emotional,

nd spiritual dimensions of an individual. 5 As yoga include practices

hat are specifically focused on calming the nervous system, it is ide-
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lly suited to prevent or alleviate psychological stress affecting (atten-

ion and concentration) and physiological stress (resulting in metabolic

bnormalities) that are encountered during adolescence. It is thus hy-

othesized to bring about improvements in an adolescent’s physical and

ental health. 6 A NIH/CDC Complementary and Alternative Medicine

CAM) therapy survey revealed that 2.1% of participants under age of

8 practice yoga and that 4.8% of child/adolescent CAM users were

pecifically targeting anxiety and stress. 7 

A review by Khalsa and Butzer. , 8 revealed that most school-based

tudies testing yoga as an intervention were carried out in small sam-

les. They mostly used self-reported subjective measures, usually did

ot include control groups and only a handful employed randomized

ontrolled trial designs. Some research studies suggest that providing

oga within the school curriculum may be an effective and feasible way
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o help youth develop stress management skills. 9 In a recent study of

oga in adolescents with obesity, there was an average of 2-kg weight

oss. 10 after the yoga. 

Targeting novel methods to improve metabolic parameters and cog-

itive levels in adolescents and youth is an urgent need. This study

imed to assess the impact of yoga on stress, metabolic parameters and

ognition (attention & concentration) in adolescents aged 13–15 years

rom public and private schools in two cities in India. 

. Methods 

.1. Study type & design 

This prospective study was a cluster randomized controlled trial

cRCT). Participants in grades VIII-X (age group of 13–15 years) from

ublic and private schools across two cities (Chennai and New Delhi

NCR) were enrolled into the study in the year 2018–2019 (Supplemen-

ary Table 1). 

.1.1. Protocol registration 

The protocol was registered with the Clinical Trials Registry, India af-

er which the first participant was enrolled (CTRI/2017/08/009203) 11 

.1.2. Ethical statement 

The study was approved by Madras Diabetes Research Foundation

nstitutional Ethics Committee (IEC) (Ref No: ECR/194/Inst/TN/2013),

ll India Institute of Medical Sciences Institutional Ethics Committee

Ref. No. IEC-424//04.08.2017, RP-08/2017) and Center for Chronic

isease Control Independent Ethics Committee (CCDC_IEC_06_2018).

ritten informed consent and assent were obtained from parents and

articipants respectively. 

.2. Randomization, masking and participant selection 

The study teams at both sites, Chennai and Delhi approached their

espective state government education offices and requested formal ap-

roval to conduct this study across public and private schools in each

ity. Next, the study team randomly approached schools from different

arts of the city and explained the study protocol. Schools were selected

nly after they provided a letter from the head of the school confirm-

ng their participation. In each city this process was followed until 12

chools were reached (6 public and 6 private). Study coordinators at

ach site, namely, Chennai and Delhi sent the list of consented schools

o the data manager in Chennai who created sequence random numbers

f the schools in either city. Thus, the school names were blinded before

eing sent to the project coordinator who then randomized the schools

nto yoga or education group using an online randomization grid. Each

ite study coordinator then received the allocation details in a sealed

nvelope. After baseline testing, the envelope was opened and schools

ere informed about their group allocation. 

The school (and all participants of the selected grade in that school)

as cluster randomized into the yoga or education group to avoid any

ross contamination. To maintain uniformity across cities and also in the

ype of schools getting randomized, we assigned the yoga to three pri-

ate schools and three public schools spread across Chennai and Delhi.

he rest of the schools were in the education group. 

A total of 2000 students were selected (1000 each in Chennai and

ew Delhi, Supplementary Fig. 1). In each city, six private and six public

chools were randomly selected. In each school one grade from VIII to

 (age group of 13–15 years), including all its sections and comprising

f a total of 60–130 students (average 70–80), was randomly selected

y the research team and adolescents who underwent recent surgery,

ad a serious illness, or were irregular at school were excluded from the

tudy due to safety and monitoring issues. 
2 
.3. Sample size calculation 

Postulating that our yoga can help achieve a 5% difference in ADOSS

core between the yoga and education groups (primary objective), the

rial needed 979 adolescents in each group to achieve the primary ob-

ective with 80% power after accounting for 25% loss to follow up. This

ed to a total sample size of 1957 participants which was rounded off

o 2000. A design effect of 1.5 was included in the sample size calcu-

ation to account for the clustering effect. Once the participants were

ecruited, the Intracluster Correlation Coefficient (ICC) was calculated

o check for clustering effect. We found an ICC of less than 0.4 post-

ecruitment. Hence, sample size was deemed sufficient to achieve the

rimary objective. 

.4. Yoga 

In the yoga schools, the yoga-based intervention emphasized the four

ey elements of yoga: 1) Pranayama or deep breathing exercises ( ∼10

ins); 2) basic yoga postures (asanas) thought to alleviate stress, such

s back bends, standing poses, and inversions ( ∼15 mins); 3) Dhyana or

editation ( ∼5 mins) and 4) relaxation exercises ( ∼5 mins) aimed at re-

axing the mind and improve attention and concentration. The program

lso incorporated theme-based discussions at the beginning and end of

ach session with the intention of engaging the participants in learning,

hrough self-inquiry in a reflective environment ( ∼10 mins). Yoga ses-

ions were held once a week for 4 months and the final refresher session

as held in the 5th month (total 17 sessions) in the school premises for

round 45 min (one period/class) and taught by a trained yoga teacher.

s part of the intervention delivery, yoga teachers /PT teachers and

lass leaders/monitors from each of the yoga schools were invited to a

ne-day training workshop that was held at Madras Diabetes Research

oundation (MDRF), Chennai and All India Institute of Medical Sciences

AIIMS), Delhi, respectively, on different days. They were trained by the

espective research teams on the yoga modules. During intervention de-

ivery, the class leader’s and yoga /PT teachers helped in the demonstra-

ion of yoga postures along with the yoga teacher. They also helped to

orrect the student’s postures during practice sessions. The student lead-

rs helped build peer support. The idea of involving the school teachers

nd peers as part of intervention delivery was to ensure long term sus-

ainability of the yoga program in the schools. 

In the education schools, a healthy lifestyle lecture was delivered

nce in a month for 5 months, in which the participants, actively partic-

pated and cleared their doubts. The program was a 45-minute session

n healthy living (which included 10 min on healthy eating, 10 min on

ncreasing physical activity, 10 min on sleep, stress, & good habits, 5 min

f simple stretching exercises and the remaining time for questions and

nswers). 

.5. Outcome measures 

.5.1. Primary outcome 

.5.1.1. ADOSS. The ADOlescence Stress Scale (ADOSS) is a 20 items

elf-reported scale which has been validated in adolescents aged 10 to

7 years. The ADOSS asked respondents about their thoughts and feel-

ngs over the last two weeks. ADOSS has been validated against salivary

ortisol with higher score indicating more stress. 12 Hence, ADOSS was

sed for the subjective assessment of stress in the present study. 

.5.2. Secondary outcomes 

.5.2.1. Metabolic parameters. Anthropometric measurements includ-

ng height, weight, body fat, and waist circumference were obtained

sing standardised techniques in all adolescents. Height was measured

SECA Model 213, SecaGmbh Co, Hamburg, Germany) to the nearest

entimeter (cm) using a stadiometer with the children standing erect

ithout shoes. Weight was measured using a portable weighing scale
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Tanita BC-601). Body fat percent was measured by bioimpedance tech-

ique using a standardized body fat analyzer (Tanita). Body mass index

BMI) was calculated as the weight in kilograms divided by height in me-

ers squared (Standard formula). Waist circumference was calculated as

he mean of two measures of the shortest horizontal girth between the

ostal margins and the iliac crests at moderate breathing using a non-

tretchable tape. Blood pressure was measured in the sitting posture

n the right arm to the nearest 1 mm Hg using an automated OMRON

ystem (Omron Corporation, Tokyo, Japan). Two measurements were

aken five minutes apart, and the mean of the two was used to calculate

lood pressure. All the parameters were measured at baseline and post

ntervention. 

.5.2.2. Salivary cortisol. Salivary cortisol levels were assessed as an

bjective indicator of stress. After the completion of baseline screen-

ng camp in the study schools, participants were recruited for salivary

ortisol test. Among the selected classes, participant recruitment for cor-

isol collection was calculated based on the total number of participants

n the particular section and an equal ratio of both sexes was ensured.

aliva samples were collected one-hour after breakfast and before the

id-morning break. Research staff and lab technicians ensured that the

articipants did not have any food items between breakfast and the mid-

orning break. All instructions were given to the selected participants in

dvance. Participants were made to gargle water 10–15 min before col-

ecting the saliva to increase the saliva flow and they were also advised

o chew a cotton roll (salivette) gently for a minute to collect 0.5–1.0 ml

ample. The design included taking salivary cortisol samples for 600 par-

icipants (300/site) and (300 in each arm). At the end of the study, we

ad the pre and post salivary cortisol samples of only 561 participants.

he cortisol levels were estimated by the Electro Chemiluminescence

mmunoassay (ECLIA) method. 13 

.5.2.3. Psychometric test (specific to measure attention & concentration).

 validated psychometric cognitive test called the Letter Cancellation

est (LCT) was used to assess the attention & concentration of the ado-

escents. The scoring scale was straight forward as no Likert scale was

sed. Higher scores indicated better attention and concentration. 

.5.2.4. Data management and monitoring. All questionnaires were ad-

inistered by pen and paper. Password-protected interview data was en-

rypted and transferred in real time using cloud computing resources.

he coordinating center (MDRF) managed electronic data on-site and

acked it up remotely. Compact discs containing backed-up data is being

ept locked in storage for a duration of 10 years after study completion.

.6. Statistical analysis 

Data analysis was done using the Statistical Package for Social Sci-

nces (SPSS Inc, release 17.0, Chicago, IL). A p-value of < 0.05 was con-

idered statistically significant. Missing data was quality checked in the

ollowing manner; a) At data collection level: Data that was missing due

o equipment error or abnormal values was collected the next day, this

issing data error was at < 0.5%; b) At participant level: Absentees from

ost intervention screening camps were followed up, and data was col-

ected on another day ( < 0.3%); c) At data entry level: A double data

ntry quality check was done for every randomly selected 10th form.

he data manager checked the backend data at regular intervals, and if

ny data was missing in entry, he would check the questionnaire and

pdate the data in the entry tool ( < 0.4%); d) During data analysis, data

ith higher standard deviation from the baseline were highlighted and

gain cross- checked with the raw data and updated (0.2%). For the

rimary and secondary outcomes missing data due to lost to follow up

 n = 193) was imputed by regression-based Multiple Imputation Gener-

lized Estimating Equations (MI-GEE) method. 

Intention-to-treat (ITT) analysis was attempted for the all outcomes.

tudy population characteristics such as their demographic profile, risk
3 
actors, exposures, and outcome measures were analysed and presented

sing Chi-square, ANOVA and t-tests. A paired t -test was applied to de-

ermine the pre and post changes in anthropometric, clinical and bio-

hemical variables. A Variance Inflation Factor (VIF) was used to diag-

ose the co-linearity among the variables: 1 = no correlation, 1–5 = mod-

rate correlation, and greater than 5 = high correlation. A linear regres-

ion analysis was used to explore the associations between risk factors

nd outcome measures. As a final step, variables that were significantly

ifferent between the two groups at baseline (age, weight, BMI, waist

ircumference and diastolic BP) were adjusted for in the multivariable

odels. 

. Results 

.1. Breakdown of the study participants 

The data collected from 2000 participants who enrolled in the study

t both sites were analyzed (Supplementary Table 2). A similar percent-

ge of participant’s were recruited from both study sites, study groups,

chool type and standard. The study had a 9.6% ( n = 193) dropout rate,

nd the main reasons were transfer of students to another school af-

er baseline testing, a low response rate in 10th grade, and also some

eligious restrictions (e.g., not allowed to chant OM) ( Fig. 1 ). 

.2. Baseline characteristics 

Those in the yoga group were significantly younger and had lower

ody weight, BMI, and waist circumference but high diastolic BP as com-

ared to the education group. In contrast, the mean ADOSS score, body

at, systolic BP, salivary cortisol, LCT scores were not significantly dif-

erent between groups (Supplementary Table 3). 

.3. Effect of yoga on the primary outcome (ADOSS scores) 

The Intention- to treat (ITT) analysis showed that there was a sig-

ificant decrease in ADOSS scores [5.11, 95% CI (4.78, 5.36)] in the

oga group as compared to education. The results remained the same

hen analyzed by site, school type, standard and sex ( Table 1 ). On ad-

itional analysis, reduction in ADOSS score by ≥ 5% was observed in

1.5% ( n = 613) participants in the yoga group compared to 18.4%

 n = 185) in the education group. 

.4. Effect of yoga on secondary outcomes 

Table 1 shows that there was a significant reduction in body weight,

at, waist circumference, BMI, systolic and diastolic blood pressures, and

alivary cortisol in the yoga group participants while these parameters

ncreased in the education group. The results of the yoga showed the

mpressive results in mean LCT scores with a statistically significant

 p < 0.05) increase in the yoga group (18%) as compared to the edu-

ation (7%) group. All these changes persisted when analyzed by sex,

chool type and site (Supplementary Tables 4–6). 

.5. Regression analysis on primary outcome 

ADOSS score was further adjusted for the confounding variables (as

hown in models) in Table 2 . Co-linearity analysis showed that VIF for

ge, bodyweight, BMI, waist circumference and diastolic BP was 1.22,

.72, 6.37, 4.31 and 1.35 respectively. This indicated that body weight

nd BMI were highly correlated ( r = 0.72). Co-linearity diagnosis per-

ormed without BMI showed the VIF for age, body weight, waist circum-

erence and diastolic BP were 1.12, 3.54, 4.19 and 1.35 respectively.

hus, based on the VIF value it was decided to exclude BMI from the

egression models. All adjusted models showed that the yoga had a sig-

ificant effect on primary outcome ( p < 0.05). 
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Fig. 1. Consort flowchart. 

Table 1 

Impact of yoga and education on primary and secondary outcomes. 

Yoga ( n = 996) Education ( n = 1004) D education - Dyoga 

(95% CI) 
Baseline Post Dyoga Baseline Post D education 

Primary outcomes (ADOSS score) 

Overall 16.6 ± 8.9 13.4 ± 7.4 − 3.2 ± 0.1 † 16.5 ± 9.9 18.4 ± 11.8 1.9 ± 0.1 † 5.11 (4.78, 5.36) ‡ 

Site 

Chennai 18.0 ± 9.6 13.9 ± 7.4 − 4.1 ± 0.5 † 15.5 ± 10.1 16.5 ± 10.8 1.0 ± 0.1 † 5.02 (4.63, 5.48) ‡ 

Delhi 15.1 ± 7.8 12.8 ± 7.6 − 2.3 ± 0.4 † 17.6 ± 9.6 20.4 ± 11.4 2.8 ± 0.1 † 5.06 (4.71, 5.48) ‡ 

Type 

Public 16.9 ± 8.9 13.2 ± 7.5 − 3.7 ± 0.1 † 17.0 ± 9.6 19.5 ± 11.2 2.5 ± 0.2 † 6.14 (5.76, 6.59) ‡ 

Private 16.3 ± 8.8 13.5 ± 7.5 − 2.8 ± 0.1 † 16.1 ± 10.1 17.4 ± 12.2 1.3 ± 0.1 † 3.94(3.57, 4.36) ‡ 

Standard 

8th 16.5 ± 8.7 13.9 ± 8.0 − 2.6 ± 0.5 † 16.1 ± 9.3 16.6 ± 10.7 0.5 ± 0.1 † 2.98 (2.53, 3.49) ‡ 

9th 17.3 ± 9.9 13.1 ± 7.3 − 4.2 ± 0.3 † 16.2 ± 9.4 19.1 ± 12.5 2.9 ± 0.2 † 7.07 (6.54, 7.65) ‡ 

10th 16.1 ± 8.1 13.0 ± 6.7 − 3.1 ± 0.3 † 17.4 ± 10.9 19.3 ± 11.5 1.9 ± 0.2 † 5.00 (4.57, 5.48) ‡ 

Sex 

Boys 16.6 ± 9.0 13.0 ± 7.3 − 3.6 ± 0.5 † 16.9 ± 10.5 19.0 ± 12.0 2.1 ± 0.1 † 5.72 (5.35, 6.13) ‡ 

Girls 16.5 ± 8.7 13.9 ± 7.4 − 2.6 ± 0.5 † 16.0 ± 8.9 17.6 ± 11.3 1.6 ± 0.2 † 4.20 (3.81, 4.66) ‡ 

Secondary outcomes 

Weight (kg) 46.2 ± 13.7 45.2 ± 12.6 − 1.0 ± 0.03 † 51.5 ± 12.5 ∗ 53.9 ± 13.4 2.4 ± 0.05 † 3.39 (2.97, 3.81) ‡ 

Body fat (%) 21.3 ± 10.5 19.7 ± 9.0 − 1.6 ± 0.06 † 21.4 ± 9.3 22.8 ± 10.0 1.4 ± 0.05 † 3.01 (2.47, 3.56) ‡ 

Waist circumference (cm) 66.1 ± 14.5 63.3 ± 12.2 − 2.8 ± 0.08 † 75.8 ± 12.0 ∗ 77.9 ± 13.3 2.1 ± 0.05 † 4.85 (4.22, 5.48) ‡ 

BMI (kg/m 

2 ) 18.7 ± 4.5 18.4 ± 4.2 − 0.3 ± 0.01 † 20.7 ± 4.1 ∗ 21.6 ± 4.4 0.9 ± 0.02 † 1.31 (1.13, 1.49) ‡ 

Systolic (mmHg) 109 ± 11 91 ± 12 − 18 ± 2 † 109 ± 12 133 ± 13 24 ± 4 † 41.7 (40.4, 42.9) ‡ 

Diastolic (mmHg) 78 ± 10 69 ± 12 − 9 ± 2 † 70 ± 9 ∗ 83 ± 12 13 ± 4 † 22.2 (20.9, 23.4) ‡ 

Salivary cortisol (ng/dL) 1.9 ± 0.1 1.2 ± 0.1 − 0.7 ± 0.02 † 2.1 ± 0.1 2.8 ± 0.2 0.7 ± 0.03 † 0.4 (0.2, 0.7) ‡ 

LCT score (%) 96 ± 34 114 ± 36 18 ± 2 † 94 ± 36 101 ± 35 7 ± 2 † 10.8 (7.28, 14.3) ‡ 

∗ p < 0.001, baseline comparison yoga vs. education. 
† p < 0.001: baseline vs. post; D: Post-baseline;. 
‡ p < 0.001, D education vs. Dyoga; ADOSS, ADOlescence Stress Scale. 

4
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. Discussion 

This RCT of a 17-week yoga delivered to adolescent girls and boys

ged 13 − 15 years from public and private schools in Chennai and Delhi

as effective in significantly reducing stress levels, bodyweight, body

at, waist circumference, BMI, blood pressure and improving attention

nd concentration of the yoga group compared to the education group.
4 
The present study showed a significantly high (5%) difference in

tress scores between the yoga and education groups. Supportive stud-

es show that 21 days of Hath yoga reduced 4.3% of perceived stress

cores in intervened participants. 14 Another study conducted in 60 ado-

escents aged 12–17 years showed reduced stress scores by 17.2% in

xperimental group as compared to control (2.9%) due to practice of

pranayama’. 15 A study conducted in 10th grade students reported that
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Table 2 

Linear regression models showing association of the yoga with ADOSS score 

( n = 2000). 

Models ADOSS Score ∗ 

𝛽 Coefficients (CI) 

(p-value) 

Unadjusted − 5.04 ( − 5.29, − 4.80) 

0.001 

Adjusted for age − 4.95 ( − 5.20, − 4.71) 

0.001 

Adjusted for Body weight − 5.01 ( − 5.27, − 4.75) 

0.001 

Adjusted for waist circumference − 5.08 ( − 5.36, − 4.80) 

0.001 

Adjusted for diastolic BP − 5.43 ( − 5.71, − 5.15) 

0.001 

Adjusted for age, body weight, waist 

circumference and diastolic BP 

− 5.61 ( − 6.65, − 4.56) 

0.001 

∗ ADOSS, ADOlescence Stress Scale. 
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dolescents who practiced ‘Yoga Nidra’ for 21 days reduced stress scores

rom moderate to low. 16 In the present study, it was found that boys re-

orted higher stress scores than girls. Whereas another study showed

hat girls reported a three times higher perceived stress scores than

oys. 17 Sociocultural factors, including gender disparities and discrim-

nation could contribute to the differential stress experiences between

exes. Among girls pubertal related hormonal changes also add to stress.

Various forms of pranayama such as Nadishuddi Pranayama (Al-

ernate nostril breathing), Kapalabathi Kriya (cleansing breath), Sitali

ranayama, and Sitkari Pranayama have been shows to decrease blood

ressure. 18 We observed that the mean systolic and diastolic blood pres-

ure were reduced significantly in the yoga group participants at post in-

ervention. Supportive results were reported by Barnes et al. 19 wherein

he yoga decreased systolic (4 mmHg) and diastolic (2 mmHg) blood

ressure in school participants. 

Yoga have been known to reduce cortisol concentrations in adults. 20 

ery little research exists on the effects of yoga on the cortisol con-

entrations in the young. Moreover, inadequate reporting and method-

logical limitations of current yoga research, limits the interpretation

nd comparisons of previous yoga-based studies. Also limited data that

s available from yoga-based studies have been conducted on adults. 21 

ur study is one of the first to show that in children the mean sali-

ary cortisol significantly decreased in the yoga group compared to the

ducation group. A study by Maheshkumar 22 et al. reported that six

onths pranayama intervention decreased salivary cortisol in adoles-

ents. 4 An elementary school yoga program found that 10 weeks of

lassroom yoga decreased salivary cortisol of second and third grade

articipants. 9 In contrast, findings of some studies have not found any

orrelation between salivary cortisol and perceived stress scores 23 , 24 

nd anxiety scores. 25 

Our results showed that participants who were exposed to regular

oga practice exhibited better attention and concentration than those

ho were not exposed to yoga. Das and colleagues 26 analyzed the effects

f a 10-week intensive yoga camp on adolescent’s self-efficacy and cog-

itive task performance and found that the yoga group showed higher

elf-efficacy and improved performance after 10 days of yoga. In another

tudy, in India with two-hundred school participants were randomly al-

ocated to either a yoga or a physical- activity group. No significant

ifferences were found in cognitive performance between the two study

roups (yoga versus physical activity) at post intervention, after con-

rolling for grade levels. 27 

The strength of our study is that our simple yoga could be delivered

y training and co-opting the yoga and physical training (PT) teacher’s

vailability in the schools, and also the class leaders (all existing re-

ources) as peer support. This was a way to ensure the long-term sus-

ainability of the project. A few participating schools thus decided to

ake this a permanent program for all the classes in their school. The
5 
ain limitation is that the study was conducted only in two urban cities

nd hence cannot be extrapolated to rural areas of the country, but as

tress/ NCDs are increasing rapidly in urban areas, such studies are the

eed of the hour. Moreover, there is no reason to believe that this in-

ervention will not work in rural children or adolescents. Data on stress

as self-reported, since the participants were in the adolescent stage

here was always the risk of recall and over/under reporting bias. An-

ther study limitation was that salivary cortisol was not measured in

ll participants. Furthermore, family and school backgrounds can affect

ne’s stress score. 

.1. Conclusion 

Our study showed that a simple 17-week yoga delivered in schools

sing a train the trainer model, ably assisted by peers, was effective in

ringing down stress levels, metabolic parameters and improving the

ttention and concentration, in the adolescents aged (13–15 years). Im-

lementation of this yoga at the school level has the potential to signif-

cantly decrease stress levels, enhance attention and concentration and

mprove metabolic outcomes in the young population. 
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